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DECEMBER. 


DvrinG the month the new Canadian Transcontinental 
Railway has come prominently into the public notice 
owing to the fact that hundred miles from 
Winnipeg westward were opened for regular traffic. 


several 


Good progress is being made throughout the whole 
work from the Atlantic to the Pacific. The rebuild- 
ing of the Quebec Bridge, a most important link in 
the system being the crossing of the new Transcontinental 
line over the St. Lawrence River just above the city of 
Quebec, is also being pushed forward vigorously. The 
special Commission appointed by the Canadian Govern- 
ment eighteen months ago has been busy with a large 
staff of engineers and draughtsmen working out the new 
design. The contract for rebuilding the substructure was 
let early in December, and bids for the manufacture and 
erection of the superstructure are now invited. The new 
plans contemplate a cantilever design, 88ft. wide, with a 
centre span of 1758ft., in which nickel steel will be largely 
employed. The tenderers are invited to submit prices on 
modifications of the Commission's plan. The estimated 
cost of the steel work is given as 7,500,000 dols., the new 
design containing 130,000,000]b. of steel, as compared 
with 70,000,000 in the wrecked structure. The contract 
for the new substructure was awarded to the builders of 
the original piers at 2,448,475 dols. The site will be the 
same, but the new north pier will be moved out into the 
river about 50ft. farther than the old one, shortening the 
old main span by that amount. The contractors for the 
substructure are already at work with a large force of 
men. 


THE pessimistic views of the opponents of the Patents 
Act of 1907 find no justification in the events of the year. 
The total number of applications for patents has not only 
not diminished, but it has almost reached the level of the 
record year, 1897, when everybody who could think of 
anything new for a bicycle spent at least one guinea in 
protecting it. In that year there were 30,958 applications 
and last year there were no less than 30,607. Such a fact 
hardly endorses the assertion that the poor inventor would 
be frightened by the new conditions, and not venture even 
a guinea. Far from being frightened—how much better 
it would be for his pocket if he could be frightened !—he 
has been more prone than in the average year to seek 
protection for his ideas. On the other hand, evidence 
continues to accumulate of the steady good that is being 
done by the new Act, and we trust that it will be firmly 
and consistently enforced. New factories are still being 
built in this country and old ones enlarged, and had it not 
been for the acute trade depression of the last year or two 
there can be little that even more would have been done. 
Unfortunately, the conditions have been such that it was 
hardly worth the while of many people to seek the 
revocation of patents. The future holds out brighter 
prospects, and we look forward with pleasure to the con- 
struction of many more industrial works in this country 
as a result of the 1907 Act. 


THE Commission for the Conservation of the Natural 
Resources of Canada has been fully organised with head- 
quarters at the seat of Government at Ottawa. This 
body, which is strong and representative, has charge of all 
matters concerning the resources of the country. The 
chairman, Hon. Clifford Sifton, is administrative head, 
and controls the carrying out of the Commission’s recom- 
mendations, and of the work of the officers and staff. At 
present the Commission may be termed an educational 
body, in that they keep the Federal Government informed 
on questions of water power, forests, mines and the like, 
the gathering of such authentic information in a country 
the size of Canada being a heavy task. The Minister of 
Agriculture, the Minister of the Interior and the Minister 
of Inland Revenue are the Federal representatives on the 
Commission. The Provincial representatives include the 





Premier or some other minister from each Province. Both 
Federal and Provincial members are appointed ex-officio. 
In addition to the above the Governor-in-Council selects 
representative educationalists, capitalists, lumber mer- 
chants and others, nineteen in all. The universities 
represented are Dalhousie, New Brunswick, McGill, 
Laval, Toronto, Manitoba, Saskatchewan and Alberta. 


A QUIET ceremony, but one that will be cherished in 
the memory of the few who took part, was held in West- 
minster Abbey on the third of the month, when a window, 
erected to the memory of Sir Benjamin Baker, was pre- 
sented to the Dean and Chapter by Lord Cromer, acting 
on behalf of the subscribers. The glass fills one of the 
windows in the north aisle of the nave, and conforms to a 
scheme that has been drawn up for the improvement of 
this part of the revered church. This scheme requires 
that each window shall represent in one of its lights a 
king and in the other an abbot, and that in order to dissi- 
pate some of the prevailing darkness as much white glass 
as possible shall be employed. Mr. Comper has, follow- 
ing these instructions, shown figures of King Edward the 
Third and Abbot Simon Langham; the figures are sur- 
mounted by canopies and surrounded by a border of 
statuettes. The window is, no doubt, a fine work of its 
kind, but on account of the great quantity of white glass 
and light colours it fails to be attractive or impressive. 
The only indication of the great engineer whom it com- 
memorates is found in two small tablets held by angels 
bearing the words, “In memory of Sir Benjamin Baker, 
Civil Engineer, Forth Bridge, Assouan Dam. B. 1840. 
D. 1907.” We understand that it is the hope of the Dean 
that other windows of the same series may also be given 
to the Abbey in commemoration of famous engineers. 
The cost of the Baker window was about one thousand 
pounds. 


A FUTILE conference on industrial education and 
apprenticeship was convened by the Lord Mayor at the 
Mansion House on December 3rd. The principal 
speakers were representatives of the London County 
Council and a few large employers of labour; but the 
dulness of the official speeches was brightened by the 
display of coruscating rhetoric supplied subsequently by 
zealous red-necktied reformers of everything and every- 
body. We say that the conference was futile, because 
these half-digested roving “ talks ” about a complex sub- 
ject lead nowhere, and leave only one clear impression 
on the mind of anyone present—namely, that there are 
as many views as there are speakers. The Lord Mayor's 
object is, we believe, the very laudable one of directing 
attention to the chaotic condition of our systems of train- 
ing youths for industrial life, but entirely as we sympa- 
thise with him in his object, even because we sympathise 
with him so much, we urge upon him the desirability of 
attacking the great question in some wholly different way 
than by the convention of conferences which throw a 
number of conflicting interests together and lead rather to 
vituperation than discussion. We are glad to think that 
of the two good speeches made on that occasion one was 
by an engineer—Sir Thomas Wrightson. The other was 
by Mr. Hazell, the head of a great printing house. If 
reports of them can be found they are worth reading. 


Ir was a foregone conclusion that when Mr. Richard 
Bell was forced under the pressure of the Amalgamated 
Society to give up his seat in Parliament the next step 
would be his resignation of the secretaryship of the 
Society. Mr. Bell has suffered the same fate as Mr. 
Barnes, and we do not doubt that, unless wiser 
counsels prevail once more amongst trades unionists, more 
principal officers will follow the same road. Mr. Bell’s 
resignation is due wholly to the fact that the Amalga- 
mated Society of Railway Servants has developed in 
recent years a spirit of insubordination and impatience of 





authority which renders the duties of management so 
difficult as to be almost impossible. The treatment 
Mr. Bell received in the North in 1907, when the 
great railway strike hung in the balance, will not be 
forgotten, but that was only a single public manifestation 
of a kind of occurrence that has been of increasing 
frequency of late years. Mr. Bell himself was highly 
and universally respected by railway managers. He was 
a fair and honourable fighter, and as he was always 
ready to see a subject from the point of view of his opponent, 
workable compromises were as the rule the result of con- 
ferences in which he took part. Unfortunately, the 
terms he and his colleagues made at such conferences 
were so frequently repudiated by the branches that the 
utility of his work was destroyed. There can be no doubt 
that under such circumstances he has done quite right in 


resigning. 


On the 13th instant the Minister of Railways laid the 
report of the Hudson Bay Railway before the Canadian 
House of Commons. The Deputy Minister and Chief 
Engineer gave it as his opinion that Port Nelson is a 
much better harbour than Fort Churchill. Comparing the 
Port Nelson route with that to Fort Churchill, he says :— 
“The line is also shorter by 67 miles, the country through 
which it runs better, and the possibility of local business 
altogether better than the Churchill route. There is also 
a probability that a fair proportion of the route is avail- 
able for settlement, whereas on the Churchill route there 
is no such probability beyond Split Lake, where the lines 
separate. The sea route will pass to the north of Ireland, 
and the distance from Liverpool to Port Nelson is 
3200 miles, against 3007 from Montreal to Liverpool. 
For all practical purposes the city of Winnipeg is as close 
to Fort William as the Pas is to Hudson Bay at Port 
Nelson, hence they may be compared as radiating points. 
Practically the whole of the Province of Manitoba, and 
about 11,000 square miles of the south-easterly corner of 
Saskatchewan, is tributary to Winnipeg; the whole of 
the remaining area of Saskatchewan and Alberta belong- 
ing to the Pas. Other sources of traffic possible to the 
line besides grain are the exportation of cattle, the 
usual package freight to and from Europe, and possi- 
bility of developing a reasonably large import coal trade. 
It is apparent that under any circumstances graan may be 
placed at the Hudson Bay on board ship as cheaply as at 
Fort William, hence the saving possible is 5 cents per 
bushel, assuming that insurance and freight rates are 
equal at Montreal and Port Nelson.” The Deputy-Minis- 
ter estimates the complete cost of the railway from the 
Pas to Port Nelson equipped with 80 Ib. rails, tobe 
8,981,800 dols. 


THe “conclusions” of the Committee of Imperial 
Defence regarding the strategical aspects of the project 
for a ship canal to connect the Forth and Clyde have 
been communicated to the Royal Commission on Canals 
and Waterways by the direction of the Prime Minister, 
and are summarised in the recently issued Report of the 
Commission. They are of considerable interest as indi- 
cating the minima of Admiralty requirements if a ship 
canal is ever constructed to join the two estuaries, and 
the extent of Government aid that would be forthcoming 
towards the cost of an adequate scheme. The conclu- 
sions are endorsed by the Board of Admiralty. In brief, 
they show that a canal constructed on the Loch Lomond 
and Loch Long route, which we described in our issue of 
December 24th, but of larger dimensions than those 
proposed by Messrs. Stevenson, would unquestionably 
possess some strategical value. The minimum depth 
must be 36ft. and the width at bottom not less than 
148ft. The minimum dimensions of locks are :—Length, 
850ft., and breadth of entrance, 110ft. Although the 
strategical value is not so great as to induce his Majesty’s 
Government to propose either the expenditure of a con- 
siderable sum of public money or a State guarantee of 
interest on the total cost, some Government aid would be 








comforthing towards the cost of a canal provided it were | of cost shows that nearly 50 per cent. more work is neces- 


constructed of the required dimensions and followed the 
Loch Lomond and Loch The “direct” 
route, vid Grangemouth and Yoker, is vetoed as not 
fulfilling Admiralty requirements. It now rests with the 
promoters of the alternative route to ascertain the prob- 
able amount of Government aid and whether, with such 
assistance, there is any prospect of raising the necessary 
funds to carry out a scheme which will embody the 
Admiralty minima of requirements. There is 
doubt that the cost of a canal to fulfil these requirements 
will approach 30 millions sterling, and judging from the 
evidence put before the Commission there is little prospect 
of substantial financial support from either the Scotch 
local authorities or shipping interests. 


Long route. 


THE final report of the Royal Commission on Canals 
and Waterways, dealing with England, Wales and Scot- 
land, was issued on December 28th, and has been widely 
discussed in the public Press. The Commission have 
been sitting for nearly four years, and the result of their 
labours is the production of a majority report, signed by 
sixteen members out of nineteen. four of whom, however, 
dissent from the most important recommendations of the 
majority. In addition there are three separate minority 
reports, all of which present views in complete opposition 
to those of the majority. The question of the Irish 
canals is held over for treatment in a future report. The 
majority report is an inconclusive document in that it 
makes suggestions and recommendations forimprovements 
ona very large scale, but refers all these’to the consideration 
of a “ Waterway Board,” which is vet to be constituted. 
If satisfied that the improvements recommended in the 
report are desirable from financial and other standpoints, 
the Waterway Board is then to prepare definite schemes 
for submission to Parliament. The report exonerates the 
railways from the charge of strangling the waterways, 
and in fact shows that the railway-owned and controlled 
canals are, generally speaking, better managed and better 
maintained than are the free waterways. To the Water- 
way Board would be transferred the canals and navigations 
which form the four main routes connecting the Severn, 
the Mersey, and the Humber with Birmingham and the 
Midlands, together with their important feeding branches. 
These waterways are referred to for the sake of brevity, 
as “The The canal portion of “The Cross” 
would be improved so as to accommodate 100-ton barges 
on the main lines, while the river portions would be 
of still greater capacity. 


Cross.” 


enlarged to admit vessels 
These improvements are estimated to cost over 174 
millions, exclusive of the cost of acquisition of the exist- 
ing navigation and many other items of 
expenditure, which might easily bring the total cost up 
to a sum approaching forty millions. The Waterway 
Board would also have the duty of proposing the acquisi- 
tion of other waterways than those included in “ The 


necessary 


Cross,” especially any British waterways of importance 
now in the hands of railway companies. It is further 
proposed that the cost of the acquisition of the existing 
canals should be met by means of a free grant from the 
State, and the loans raised for the improvements should 
be State guaranteed. In brief, the 
general system of State subsidised and State controlled 
inland water transit in competition with the railways of 
the country. It should be mentioned that the Com- 
missioners are unanimous in the 
respecting Scotland. 


scheme suggests a 


recommendations 


THE annual report of the Panama Canal Commission 
for the year ending June 30th, 1909, has been published. 
It is the first annual report issued since the re-organisation 
instituted by the chief engineer, Lieut.-Colonel Goethals, 
which has now been in operation for eighteen months. 
The work is now divided into three sections, called respec- 
tively the Atlantic, Central, and Pacific Divisions. In the 
Atlantic Division, which extends as far as and includes 
the Gatun locks and dam, over a million and a-half yards 
of excavation were removed during the year by steam 
shovels, and 6} million yards by dredgers. Two and 
a-half million of cubic yards of material were placed in 
the Gatun dam, and 30,464 cubic yards of concrete laid. 
Nearly a million cubic yards of rock have been removed 
in this section. In the Central Division the total exca- 
vation in cutting was about 19 million cubic yards, two- 
thirds of which were rock. In the Pacific Division 715,726 
cubic yards have been excavated for the Pedro Miguel 
Jocks, and 1,147,527 yards from the Miraflores lock site. 
Eight and a-half million of cubic yards have been dredged 
in the entrance channel, which is now completed for about 
five miles from deep water in the Pacific. The largest 
portion of excavation remaining to be done is in the great 
cut in the Central Division, where 40} millions of cubic 
yards had still to be excavated at the end of the last 
financial year. Altogether, over 40 millions of cubic yards 
of material have been excavated or dredged during the 
year, of which 153 millions are rock. The latest estimates 





little | 


| who died at the age of 82 years. 











sary to complete the canal than was provided for in the 


first estimates, and the rate prices have also been aug- | 


mented by about 20 per cent. These latest revised esti- 
mates of the total cost of the construction work amount to 
£59,533,200, which, added to the purchase price and the 
cost of sanitation and civil government, brings the total 
estimate of cost of the canal to over £75,000,000. 


During the past month French engineering has 


become poorer by the loss of M. Bouquet de la Grye, 
Born at Thiers in 
Ecole 


Dome, in 1827, he entered the 


years later, and subsequently 


the Puy de 
Polytechnique twenty 
became member of the Bureau des Longitudes, in which 
connection he effected important surveying and astro- 
nomical works. As early as 
coasts of the Isle of Elba and of Tuscany, and prepared 
a number of valuable reports upon coasts and harbour 


works in Franee. His greatest ambition was to convert 


Paris into a seaport by deepening the bed of the river | 


Seine, joining the bends of the river by canals, and 
creating a vast port at St. Denis. He had implicit faith 
in the possibility of this vast undertaking, to the popu- 
larising of which he devoted the greater part of his 
life, but he was never able to advance the project to 


within measurable distance of realisation. In the popular 


mind the name of Bouquet de la Grye is closely associated 


with the idea of “ Paris—Port de Mer,” and this some- 
what overshadows the reputation he obtained by 
his astronomical and hydrographical works, which are 
numerous and invaluable. 


AFTER less than a year’s working the scheme of co- 
partnership inaugurated by Sir Christopher Furness at 
the works of Irvine’s Shipbuilding and Dry Docks 
Company, Limited, West Hartlepool, has been pronounced 
by the board of directors a complete success. It will 
be remembered that the system was adopted provision- 
ally for a year’s trial, and that the workmen shareholders 
were to receive a four per cent. dividend on their share of 
the capital, while the ordinary shareholders were to be 
paid at the rate of five per cent. In addition, any surplus 


profits were to be divided equally between the ordinary | 


Two stringent conditions 
observance ; first, 


and the workmen shareholders. 
were laid down for the workmen's 


that everyone in the works was to become a shareholder, | 


and secondly, that there were to be no strikes. As a 


result of this provisional period in the working of the | 


scheme, the workpeople are to be paid their specified four 
per cent., and, along with the ordinary shareholders, to 
receive a bonus of five per cent. The directors seek a 
continuance of the scheme, and point out, that in view of 
the heavy penalties imposed for delay in delivery of work 
entrusted to them, they feel disinclined to accept fresh work 
without some such assurance as that embodied in the co- 
partnery scheme, that there will be a freedom from 
trade disputes and interruptions. As an instance of the 
loss which can thus be incurred, mention is made in the 
directors’ report of four large ships the delay on which 
totalled 1002 days. From the masters’ position, therefore, 
the scheme is found to be successful. 
the question has yet to be heard, and it will be awaited 
with interest on all sides, as it is known that the results 
of the present trial, if successful, will lead almost certainly 
to similar systems being adopted elsewhere. 


° . . } 
ANOTHER stage in the development of the submersible 


has been marked by the successful trials carried out at 


Cherbourg during the past month with the Archiméde. | 


This is the first of three sea-going submersibles which 
were put on the stocks exactly three years ago. In de- 
signing this type the object was to create a boat with a 
sufficient range of action to allow of its navigating the 
North Sea and at the same time provide good enough 
accommodation for the crew on long voyages. The 
Archiméde has a length of 60.54 m., a width of 5.63 m., 
and draws 3.73 mn. of water when the tanks are empty. It 
has a displacement of 577 tons at the surface and 810 tons 
with water ballast for immersion. 
ternal combustion engine with a battery of accumulators 


and an electric motor, the Archiméde has a range of action | 


at the surface of 2500 miles. It was designed to attain a 
speed of 15 knots at the surface and 10 knots subinerged, 
and during the trials at Cherbourg the speed reached was 
15} knots. The battery of accumulators will allow of the 
boat navigating for thirty hours under water at 10 knots, 
after which it is, of course, re-charged at the surface. There 
is a crew of 24 men and three officers, the latter having 
separate cabins, while the accommodation for the men is 
much more commodious than on other submersibles. 
Everything has been done for the comfort of the crew. 
Electricity is employed for cooking and other purposes. 
It is stated that the next step will be the construction of 


1852 he surveyed the | 


The men’s view of | 


Propelled by an in- 
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| submersibles having a speed of 20 knots and a radius of 
| action equal to that of destroyers. These new vessels, 
which will probably be put on the stocks this year, will 
| have a displacement of 800 tons at the surface and from 
| 1000 to 1100 tons submerged. In a word, the object of 

the French marine is to construct submersible boats 
| which will be capable of blockading any port in the North 
| Sea. 


DIRIGIBLE airship companies are moving fast in Ger- 
|many. A Parseval airship was ordered this month by the 
Munich Aeronautical Company for 275,000 marks, and an 
advance payment of 100,000 marks was made. The share 
capital of the newly founded Munich company is to be 
increased to 400,000 marks. Regular aerial tours are to 
be commenced immediately after the delivery of the air- 
| ship, which is expected to take place on the Ist of May, 
1910. An airship station, to which flights will be made 
| from Munich, will be built in the Upper Bavarian tourists’ 
| territory on the Walchen Lake, near the Katzenkopf hills. 
The “Rheinische Luftschiftoau- Aktiengesellschaft Zorn and 
Hense ” is the name of another aeronautical concern which 
was founded this month for the purpose of building and 
selling motor-driven airships according to the system of 
Herr Zorn, and for establishing airship lines. This com- 
pany has been founded with a capital of 2,000,000 marks, 
800,000 of which have been subscribed. The Munici- 
pality of Griifrath, near Crefeld, has placed about sixty- 
eight acres of ground at the disposal of this company. 
Zorn airships consist of three parts, of which each can 
be used by itself if necessary, each part being equipped 
with its own engine, car, and steering gear. Major von 
Parseval, the inventor of the above-mentioned Parseval 
airships, has accepted a nomination as unsalaried lecturer 
| on dirigible airships at the Charlottenburg High School. 
He has already given one lecture before the teaching 
staff. The general lectures on this subject are to com- 


mence early in 1910. 





N 


THE first year's working of the Ouest Railway under 
State management has given results that are far from 
reassuring to French taxpayers. When the affairs of the 
old Ouest Company were taken over under pressure of 
| the Socialist party and against the advice of the most 
was 


eminent financiers and_ political economists, it 
announced by Government that the operation was highly 
| satisfactory in every way. Apparently the railway was 
being taken over as a going concern at practically no 
cost to the State. At the end of the first year it is 
found that the results are disastrous, for not only has 
there been a huge loss on working, which necessitates an 
appeal to the Chamber of Deputies for funds, but in 
drawing up the convention with the old company the 
State has made concessions of so remarkable a character 


that the company’s stock has appreciated considerably. 
The period during which the Government guarantees the 
interest on debentures has been extended fromm 1936 to 
1956. After being on the verge of bankruptcy, the Ouest 
Company, which still exists by virtue of certain property 
made over to it at the time of the transfer, is now in a 
| flourishing situation, and has nothing to do but to draw 
| annuities from the public funds. Meanwhile, the deficit 
for the Ouest-Etat for the past year amounts to no less 
than 50,000,000f. Even those who voted for the acquisi- 
tion of the railway now admit that this experience is 
sufficient to deter them from advocating any further 
| measure of State control. 


On December 20th an extensive and disastrous fire, 
| which caused the death of several people, broke out in 
a large furnishing and drapery stores, near Clapham 
Junction, belonging to Messrs. Arding and Hobbs. The 
fire apparently originated in one of the windows, and in 
an ineredibly short space of time the whole building 
became involved and was finally gutted, while damage 
was done to other shops in the vicinity. Being just before 
Christmas the windows had, as usual, been gaily decked 
out, and quantities of cotton wool were employed in the 
process. In addition to this the window in which the 
conflagration was started also contained a number of 
celluloid articles. It is not as yet known for certain what 
| caused the outbreak ; perhaps it never will be, though the 
| coroner's jury has saddled an electric lamp with the respon- 


| sibility. Apparently gas had been temporarily discarded for 
electricity and metallic filament lamps substituted for the 
ordinary burners. One of the accounts of the origin of 
the fire referred to an umbrella being dropped on to and 
breaking one of the lamps. Several witnesses testified to 
| hearing an explosion. Now, we do not wish in any way 
to hinder the development of a growing and useful 
industry, but we should be lacking in our duty did we not 
point out that metallic filament lamps, for the most part, 
| contain inside the globe quite a quantity of metal wire, in 

addition to the filament itself. The smashing of a globe 

might conceivably bring these wires into contact and 
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start an are, which, if the fuses were heavy enough to 
carry the resulting current, might certainly set on fire 
inflammable goods in the vicinity. We are by no means 
saying that the foregoing is an explanation of how the 
lamentable accident arose, but we do suggest it as a 
possibility, and it is a noteworthy fact that there seems to 
be a perfect consensus of opinion that the fire began in 
a window, and almost equal certainty that a lamp in 
some way or another started it. It would in any case, 
then, be advisable not to employ such lamps in places 
where an arc, were it formed, could come into contact 
with anything inflammable. We are not speaking without 
experience. We have on several occasions seen a heavy 
fuse blown when metallic filament lamps were broken. 
Had those fuses been heavier ares would have most cer- 
tainly resulted. 


Wirn some little ceremony, the formal opening took 
place on December 11th of another link in the ever- 
growing network of railways in Central South Africa— 
the Broken Hill-Katanga Railway—one of the sections of 
the great main line which is eventually to connect Cairo 
with the Cape of Good Hope. The construction of the 
various portions of this vast undertaking is gradually 
being carried out, though the world knows but little about 
it, and the present line marks the joining up of Cape 
Town with the Congo border, which is some 131 miles 
from Broken Hill. In Belgian territory only eight miles 
of the 160 miles necessary to take the rails on to the 
important town of Katanga are yet laid, but no doubt the 
remaining distance will shortly be covered. It is from 
this point that a branch line westwards towards the 
Atlantic coast is to be laid, with Benguella as its terminus, 
and an outlet thus formed for the produce of a district 
rich in mineral deposits, and of great agricultural possi- 


bilities. At present it is impossible to say when the line 


northwards from the Cape may actually connect up with | 
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WAR MATERIAL, 1909. 





THE past year has been one of unrest and preparation. 
The trouble in Eastern Europe has induced the Balkan 
States and their neighbours to hasten the completion of 
their armaments and to increase their supplies of ammuni- 
tion. The feeling of insecurity has extended to Western 
Europe. France is increasing her artillery to a strength 
equal to that of Germany, and we in England have 
organised our Territorial artillery, and armed them with 
the 15-pounder gun converted to a quick-firer. In the 
South, Spain and Portugal are completing their armament 
of Schneider field and mountain guns ; Italy is re-arming 
with a Krupp field gun, and Greece has introduced 
Schneider field and mountain guns. 


Artillery: Organisation. 


Gun for gun, the superiority of the four-gun over the 
six-gun battery organisation is undisputed. But the ex- 
pense entailed by increasing the number of units, each 
requiring its own staff, has militated against the introduc- 
tion of the four-gun system. Thus Italy, in introducing 


her new quick-firing gun, has decided to abide by the six- | 


gun organisation for the present. 


Technical Progress. 


The good performance of the Spanish Schneider guns at | 


Melilla has helped to remove the prejudices against the 


use of compressed air instead of springs in quick-firing gun | 


equipments. There is no doubt that the hydro-pneumatic 


| system renders the gun much steadier in action than when 





that coming southwards from Cairo and Khartoum, but | 


the scheme has long emerged from that visionary dream 
which the great idea emanating from the fertile brain of 
Cecil Rhodes was considered by many at the time when 
it was first promulgated. 


Tut Municipality of Paris has been authorised to raise 
a loan of 900,000,000f. for the carrying out of public 


|anything obtained on the Continent. 


|run up by springs ; and this conduces not only to a high 


rate of fire, but to good shooting. The latter is 
especially important now that shielded guns, which are 
practically invulnerable to shrapnel fire, other than that 
of howitzers, have to be attacked by making direct hits 
on them. Accordingly, we find that the two leading 
English makers, Armstrong and Vickers Maxim, have 
both brought out hydro-pneumatic equipments. The new 
Armstrong gun is a 14.3-pounder, with muzzle velocity 
of 1700 foot-seconds ; it is remarkable for the extraordi- 
nary accuracy obtained. The mean error in range at 
6000 m. is only 7.87 m., so that a direct hit should be 
obtained on a shielded gun at medium range almost at 
every shot. This degree of accuracy is far in excess of 

The new Vickers 


| Maxim gun is absolutely steady in action, even at angles 


of depression, and is also stated to be a very accurate 
weapon. The new English firm, the Coventry Ordnance 
Works, still adheres to springs. Its new gun is more 
powerful than the Armstrong and Vickers Maxim equip- 
ments, firing a 15-pounder shell with muzzle velocity of 
no less than 1800 foot-seconds. The flat trajectory thus 


|obtained is of great value under war conditions, when 


works, which will comprise the extension of existing | 


driving of through populous 


down of insanitary buildings, and 


streets, the new ones 
quarters, the pulling 
the construction of schools, hospitals, squares, and the 
execution of other undertakings for providing open 
spaces and improving the health of the city. Since the 


period of the Exhibition of 1900 very little has been 


| content to abide by their standardised types of field gun. | 


done in the way of municipal works of any importance, | 


apart from the construction of the Metropolitan, which 
has so long tried the patience of the Parisians on account 


of the pulling up of the streets, and the new programme | 


is, therefore, being welcomed as a means of providing 
employment for many years to come, for so long, in- 
deed, as the workmen’s unions may care to make it 
last. For fear of encouraging speculation in building 
sites the Municipal Council is keeping secret the works 
to be put in hand, but it is probable that they will include 
the levelling of the fortifications around Paris, which will 
be laid out in parks and gardens. 


THE past month witnessed the opening meeting in Man- 


deliberate ranging is often impossible. 
On the Continent, Krupp, Schneider and Ehrhardt are 


These are all 14.3-pounders with muzzle velocity of about 
500 m. per second. The Forges de Chatillon (Montlucon) 


are bringing out Colonel Deport’s new differential recoil | 


field gun. This is a 16-pounder with muzzle velocity of 


1730 foot-seconds, weighing only 20 ewt. in action, and is | 
elevation on _ its | 
carriage, so that it can be used as a howitzer when | 
| engaging shielded guns, and as a balloon gun. 


capable of no less than 75 deg. 


The differential recoil principle (described in THE 
ENGINEER, June 25th, 1909) has been successfully applied 
to mountain guns by Krupp and Montlucon. The 
difficulty of balancing the carriage is got over by setting 
back the cradle trunnions and setting the cradle forward, 
so that the trail lift in the loading position is not 
abnormally increased. The Krupp mountain gun has a 
hydraulic buffer, but in the Monttucon gun the recoil is 
taken entirely on the springs. The latter equipment is a 
good instance of the saving of weight which can be 
obtained by the use of differential recoil gear; although 


|the gun is a 14.3-pounder, with muzzle velocity of 


chester of a new engineering institution—that of the Mining | 


Electrical Engineers. Among the chief objects with 
which this Society has been formed 
means for minimising the risks attending the application 
of electricity to the industry of mining and to help on the 
adoption of approved methods and devices tending to 
increase safety, and (2) to promote generally the advance- 
ment of the electrical science in its application to the 


are (1) to consider 


mining industry and the exchange of information and 14.3-pounder mountain guns firing up to 40 deg. 


930 foot-seconds, it forms only three mule loads without 
the shield, whereas five is the usual number. The recoil 
on the carriage is only 17in., which enables the gun to be 
fired at angles of elevation up to 45 deg. 

In most modern mountain. equipments provision is 
made for firing at high angles of elevation by the use of 
the Schneider revolving cranked axle-tree, which is turned 
upwards when it is required to increase the height of the 
carriage. This improvement has made it possible to use 
the mountain gun as a howitzer, and so renders the intro- 


| duction of a special mountain howitzer a less urgent 


| matter. 


The latter question has therefore been dropped 
by most nations for the present. To render it worth 
while to adopt a mountain howitzer, it would have to be 

25-pounder, since the leading makers all supply 
But 


ideas. These, however, are not the only aims, and if | the limitations of pack transport throw difficulties in the 


some only of the aspirations of its founders are realised 
much good work will be done. Mining practice is very 
largely affected by local conditions, and the engineers 
who are responsible for the formation and working of 
ines congregate to a great extent in their vicinity; 
they are not in touch to the requisite degree with other 
engineering bodies, and it is not to be wondered at that, 
in one case at all events, they should have come together 
themselves. 
any other bodies, but rather to join hands with them. 


It is not proposed to work in rivalry with 


Numerous as are the various societies now-a-days, we | 


cannot but think that this, the newest of them, has a better 
warrant for its existence than many of the others. The 
ideas with which it has been formed are excellent, and the 
subject of safety in mining is well worthy of the closest 
study of the best of our engineers and electricians. 








| 
| 





way of the use of such a heavy weapon as a 25-pounder, 
especially as regards carriage of ammunition. 

The development of the Q.F. field howitzer is proceed- 
ing with leisurely deliberation. This is remarkable, in 
view of the fact that howitzer shrapnel fire is the only 
method yet devised—other than that of making direct 
hits with high-explosive shell—of engaging shielded guns. 
The forthcoming Belgian trials may throw some light on 
the question. In these, the three existing systems, 
namely, constant recoil with rear trunnions, controlled 
recoil, and a combination of the two, are to be brought 
into competition. It is quite possible that a fourth 
system, that of differential recoil with compressed 
air running-up gear, may yet prove to be the 
best solution of the problem. It is satisfactory 
to know that the English army has taken the lead 
in this matter with the Q.F. field howitzer now 
being issued. This weapon was designed by the Coventry 
Ordnance Works. No details of this howitzer have yet 
been published, but it is understood that in the trials on 
Salisbury Plain it proved a remarkably accurate weapon, 


. 


and that its weight, both in action and behind the team, 
is even less than that of the present 18-pounder equipment. 


Guns for Airships. 


The question of the best method of attacking dirigible 
balloons and aeroplanes has now become a vital one. 
Since ramming and boarding are out of the question, 
they must be engaged by gun-fire, either from a hostile 
airship or from the ground. Details of guns for the 
armament of airships are kept secret, but there should be 
no difficulty in constructing a 3-pounder gun suffi- 
ciently light to be carried by a small dirigible. The size 
of the gun is limited by the weight of the ammunition 
and by the amount of concussion which the balloon will 
stand without bursting the envelope. The danger of fire 
will have to be accepted ; it is considered that with a well- 
made balloon there will be no leakage of gas, and little 
danger on this account. It has been proposed to use 
compressed air or compressed hydrogen as a propellant 
for balloon guns ; but the weight of the cylinders in which 
this has to be carried is at present prohibitive. 


In balloon guns on field and naval mountings, 
Krupps have taken the lead—see THE ENGINEER, 


May 14th, 1909. They have proved that it is possible to 
hit a balloon with a smoke-trail shell; that is, a shell 
which leaves a visible trail to show the gunner its path. 
But this is not sufficient, since perforating one of the 
chambers of a balloon will not necessarily bring it to the 
ground. It is desired either to set fire to the balloon with 
| an incendiary shell, or to burst it by a shell exploding on 
the envelope. The former has proved most difficult to 
realise in practice, since a strong flame is required to 
ignite the gas at the instant when the shell emerges from 
the balloon. The latter awaits the introduction of a safe 
yet sensitive fuse, which will act on touching the en- 
velope. 

It has been stated that it will be impossible to attack 
balloons by gun fire on account of the danger to our own 
troops. But it is now realised that a hostile dirigible will 
have to be engaged with projectiles of some sort, whether 
fired from another airship or from the ground; and the 
exact weight of the shell which falls upon them is of little 
interest to the troops below. When the nations’ aerial 
navies are battling in the celestial blue, the men below 
will have to stand from under or take their chance. 


Ammunition. 

Attempts to construct a universal projectile which 
shall be efficient as either a shrapnel or a high explosive 
shell are still proceeding. The best shell of this nature 
is the Ehrhardt shrapnel, with a high explosive charge in 
the head and with the bullets packed in trinitrotoluol. 
A large number of these shells has been ordered by the 
German Government. Trinitrotoluol, the new high 
explosive, is safe, powerful, and has excellent keeping 
qualities, but is sluggish and difficult to detonate without 
a strong fulminate primer, which is dangerous to use. 
Krupps claim to have overcome the difficulty by 
their system of progressive detonation. The flash from 
the fuse is communicated to a primer of nitro-glycerine 
powder enclosed in a stout steel cylinder. By the time 
this bursts, the, temperature and pressure within it rise 
high enough to partially detonate the central exploder, 
which completely detonates the main bursting charge. 
Trinitrotoluol is now much used as an ingredient of 
ammonal, which is employed by several nations as a 
burster for high explosive shell. 





Airships. 

The progress made in this branch of military science is 
too extensive to be dealt with in the present article. It 
is considered in Germany that the most serviceable mili- 
tary machine will be a small dirigible, of about 6000 
metres capacity, on the semi-rigid or rigid system, with 
wood framework. Airship engines are now lightened by 
the use of forged instead of cast metal; thus the latest 
models exhibited at Frankfort had forged steel cylinders 
only 2mm. thick. The type with radial cylinders revolv- 
ing about a fixed crank shaft is attracting much atten- 
tion, as these engines cool themselves and require no 
water to be carried. 


Fortification. 


The difficulty of pushing home the assault on the breach 
under modern rifle fire has rendered it necessary for the 
besieger to have recourse to the subterranean attack. 
Accordingly, many European fortresses are being 
strengthened by additions to their permanent counter- 
mine galleries. All modern fortresses are equipped with 
electric light projectors; these are mostly of the mobile 
type, in which the engine and dynamo are carried on one 
motor car and the projector on another. 


Communications. 


The greatly extended use of field telegraphs, telephones, 
and wireless stations has kept manufacturers of electric 
apparatus busy. The wireless stations are so constructed 
that each can be packed on a motor lorry, which also 
furnishes the power, and can be set up in a quarter of an 
hour. The ordinary range of a field wireless station is 
50 miles. 





Motor Transport. 


The German Government has paid liberal subsidies to 
manufacturers and owners of traction engines and motor 
lorries suitable for military purposes. The chief military 
condition imposed is a four-wheel drive—that is, an inde- 
pendent drive to the fore and to the hind wheels. With- 
out this «a motor lorry is unable to move off the road. 
Preference is given to heavy oil motors, consuming fuel 
which can be procured in Germany. As a consequence 
of this policy, the Germans are now able to command a 
number of military motor transport vehicles far in excess 
of that possessed by any other Power. In France, the 
Government have recently extended the 1877 Act, and 
all motor vehicles must now be registered for military 
purposes. 











t 





THE ENGINEER 











Armoured motor cars carrying machine guns were in 
evidence at the French, German, and Austrian army 
manceuvres. This new engine of war appears to have a 
future before it. We propose to deal more fully with this 
subject in a future issue. 


Automatic Rifle. 

MExiIco enjoys the distinction of being the first Power 
to adopt an automatic infantry ritle. The 1909 weapon is 
on the same principle as the Hotchkiss machine gun; 
there is a small hole in the barrel through which a portion 
of the powder-gases passes into a power-cylinder under 
the barrel, where it actuates a piston which opens the 
breech, ejects the empty cartridge case, inserts a fresh 
cartridge, and closes the breech. The rifle can then be 
fired again by pulling the trigger; or, if the trigger be 
held back, the rifle will continue to fire automatically till 
the ten rounds in the magazine are exhausted. Like all 
modern rifles, the Mexican weapon fires the new pointed 
bullet, which has only a short cylindrical portion, the 
remainder being an ogival point struck with a radius of 
10 diameters. These bullets will pierce a 5mm. gun 
shield at 100 yards’ range. 


Machine Guns. 


The development of machine guns has been stimulated 
by the greatly increased demand for these weapons. The | 
French are manufacturing the Puteaux machine gun on 
a large scale, no less than 4000 having been ordered for 
the army, besides those intended for the frontier defences. | 
This weapon is an improved type of the Hotchkiss | 
gun, which was shown at the Franco-British Exhibition. 
The lock has been strengthened; the radiator for cooling 
the barrel is now extended nearly to the muzzle, and two 
stout handles are fitted instead of the Hotchkiss pistol 
grip. The cartridges are loaded in clips, each containing 
25 rounds. It is doubtful whether the French are wise in 
dispensing with the water-jacket, as the heating of the 
gun seriously affects its accuracy. One objection to the 
water-jacket is the visible steam which rises from it. It 
has been recently proposed to carry with a machine gun 
a water-cooler, consisting of a flat waterproof canvas bag, 
about a yard square, to be laid on the ground, and con- | 
nected to the water-jacket by two india-rubber tubes. Cireu- | 
lation is to be maintained by a small foree-pump con- | 
nected to the breech action. The “portable” machine | 
gun is a new weapon which is attracting considerable 
attention. It is an automatic rifle weighing about 16 lb., 
and is carried and fired by one man. It is supported 
when firing by two props under the muzzle. These rifles 
are capable of firing 250 rounds a minute for a short 
time, or until they get too hot. A heavier pattern, with 
water-jacket, weighs 25lb. The Rexer portable machine 
gun, which is of the lighter type, without jacket, has been 
adopted by the Russian cavalry. 








South America. 


The South American States are following the lead of 
the Argentine Republic, and ordering modern field and 
mountain guns in France and Germany. It is to be 
regretted that in this matter British manufacturers have | 
pursued their usual policy of trying to sell the foreigner | 
what they think best for him, not what he asks for. | 
Thus in the Argentine competition it was laid down | 
that the gun must be perfectly steady in firing, and | 
must weigh not more than 18.6 ewt. Neither of the | 
British guns which were entered satisfied these condi- | 
tions, one being actually 34 cwt. over weight. Moreover, | 
neither of the British guns could be said to be up to date, | 
whereas Krupp and Schneider produced new models for | 
the trial. The order, which amounted to three quarters of | 
a million sterling, was given to Krupp, and is to be com- 
pleted by December, 1911. It is interesting to note that in 
the firing trials the cordite used by the English firms 
gave much more regular velocities than the French 
and German powders. Chili has placed a large order 
for field and mountain guns with Krupps, and Uruguay 
is holding trials in which Krupp and Schneider are 
competing. 





Far East. | 


In the Far East the Japanese have perfected a new | 
model of field gun. 
muzzle velocity of 1700 foot-seconds, and has com- 
pressed air running-up gear. The introduction of the 
new gun is delayed on financial grounds. China 
is divided into eighteen provinces, each under a viceroy, 
who orders his own war material. Eleven provinces 
have already procured or ordered Krupp field guns, 
and it is probable that pressure will be brought to 
bear on the remainder from Pekin to follow suit. 
Vickers, Sons and Maxim have been exhibiting their 
latest type of mountain gun in China. This is a 
handy and serviceable equipment, and should be very 
suitable to local conditions. 

From a business point of view, it may be said that the 
trade in war material during 1909 has resulted in the 
placing of foreign orders amounting to some 2} millions 
in France and Germany. Only a minute proportion of 
this sum has found its way toEngland. Perhaps English 
shareholders may be impeiled to ask their directors the 
reason why. 
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ALTHOUGH the past year has been marked by some | 
notable events and the completion of some important | 
works, yet, generally, the depression in trade that has pre- | 
vailed for some ‘time past has left its mark on this depart- | 
ment of the commerce of the country. In the last session | 
of Parliament fewer Bills for the promotion of works | 
relating to docks and harbours were brought forward than | 
had been the case for very many years, and the coming | 
session promises to be of a still more unsatisfactory 
character, 


| 


| 
| 
| 
| 
| 


Of the Bills promoted last session, one of the most 
important, that relating to the construction of a harbour 
at Wemley, in the English Channel, did not pass the 
Committee of the House of Lords before whom it first 
appeared. 

The Bills for which plans have been deposited for the 
coming session are few and of no great importance. 
Power is sought to construct a dock and entrance pier at 
St. Austell for the Pentew Dock and Railway Com- 
pany; and a Bill has been deposited asking for powers to 
make experimental borings and other works in Falmouth 
Harbour near St. Just, for determining the practicability 
of making deep-water docks there. Some smaller works 
are being promoted at Ballachray by the Tarbert 
Harbour Commissioners, and also for works of improve- 
ment by the Newlyn and Padstow Harbour Commis- 
sioners, and extensions of the piers at Rhyl, Ventnor, and 
Worthing are in contemplation. The Tynemouth Cor- 
poration is proposing to take power to provide warehouses 
and other accommodation for the trade at their fish quays 
at North Shields. A Billis also being promoted by a trust 
for power to take over part of the Edinburgh and Glasgow 
Union Canal, and to construct a new canal basin. 


Port of London. 


One of the most important events of the past year was | 


the taking over the administration of the Port of London 
and the river Thames from Teddington to the sea by the 
new governing vody now known as the Port of London 
Authority, and the transfer of the duties formerly carried 
out by the Thames Conservancy, the dock companies, 
and the Watermen’s Company. At the first meeting in 
April, notwithstanding the enormous turnover, this 
transfer was accomplished without friction, and with 
smoothness and success. The services of over 15,000 
people employed in the river and at the docks, and 
twenty-two millions of property, with a revenue of 
nearly three millions, passed over at the same time to the 
new authority. 

The work of dredging hitherto carried out by the 
Conservancy for providing a deeper waterway is being 
continued by the new authority. When this is completed 
it is intended that there shall be a depth at low water of 
30ft. over a width of 1000ft. from the Nore to Gravesend ; 
from there to the Albert Dock 22ft., to Millwall 18ft., and 
above this to London Bridge 14ft. The large bucket 
dredger which has been specially constructed for this 
work has been engaged in the Lower Hope Reach, and 
the suction dredger between the Nore and Chapman's 
Light. 


Naval Harbours. 


The past year will be marked by the completion 
of one great naval harbour and the commencement of 
another. Dover Harbour, comprising an area of 600 
acres, after being under construction for the last twelve 
years, was formally opened by the Prince of Wales in 
October. A commencement has also been made with the 
new commercial harbour at Dover and the Marine Railway 
Station for the cross-Channel traffic. A contract was 
settled by the Dover Harbour Board in the early part of 
the year for reclaiming a large area of the foreshore 
adjoining the east side of the Admiralty Pier. A new deep- 
water landing-stage and covered railway platform are to 
be completed early in the new year, while a period of 
three years will elapse before the completion of the whole 
scheme. The estimated cost of the work is £400,000. 

For the new naval base and harbour at Rosyth, in the 
Firth of Forth, the contract for the first stage of the 
works was settled in February last. This comprises a 
basin having an area of 50 acres, with entrance lock 850ft. 
long, with 36ft. of water over the sill; a graving dock, 
750ft. long; submarine depot, boat slip, and electric power 
station. It is expected that this work will take seven 
years to carry out. The works have made considerable 
orogress, and it is expected that the entrance banks will 
be completed early in the new year. 


Fishguard Harbour. 

It is scarcely three years since the Great Western Rail- 
way Company diverted its West Coast traffic from 
Milford to the new harbour which it has constructed 


original idea for making this the western terminus of the 
South Wales section of the Great Western Railway. In 
1906 the harbour works were sufficiently advanced to 
permit of the opening of the cross-Channel service 
between England and the south-west of Ireland. Since 
then work has been further carried out in deepening the 
harbour and extending the quays, so as to afford facilities 
for dealing with the Transatlantic service, and for pro- 
viding accommodation for the large liners to lie afloat at 
the quay. The past year has been marked by the large 


steamers of the Cunard Company calling at this port on | 


their homeward journey and landing the mails and 
passengers, these being sent on to London and Dover by 
special trains. The Booth liners homeward bound from 
South America have also called at Fishguard to land 
passengers. Until the works now in hand are completed, 
the mails and passengers have to be transferred from the 
ocean-going steamers by tenders. When, however, the 
works are completed, there will be sufficient water for 
the large liners to come up to the quay. An illustrated 
description of Fishguard Harbour and of the works 
being carried out was given in THE ENGINEER of 
December 3rd and 10th. 


South Wales. 

In no part of the country has dock extension been 
carried so far as in the Bristol Channel. Last year the 
Royal Edward Dock at Avonmouth, having an area of 
30 acres, and constructed at a cost of three millions, was 
opened. In the previous year the Queen Alexandra Dock 
at Cardiff, having an area of 50} acres, and constructed 
at a cost of about two millions, was opened for traffic. 
In the past year the King’s Dock at Swansea was opened. 
The area of this dock is 68 acres, and the cost two 
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At Newport, where works were commenced 
in 1904, and partly brought into use last year, 
the new basin, containing 75 acres, is approaching 
completion, but the opening has had to be postponed to 
the new year owing to a lamentable accident that 
oceurred in the failure of the timber supports of the 
trench excavation. When this dock is completed 
upwards of 200 acres will have been added to the water 
|} area of the Bristol Channel docks, at a cost of nearly ten 
tillions. 


millions: 





Southampton. 

| During the last session of Parliament the London and 
| South-Western Railway Company obtained sanction for 
| the construction of a new graving dock capable of taking 
| the largest of the White Star liners. The dimensions of 
| this dock are 1000ft. in length, with an entrance 115ft. 
| wide, the sill being 874ft. below high water, and the 
| estimated cost £480,000. The new basin of 16 acres is 
| making good progress, and the quay accommodation is 
being extended a length of 2500ft., having a depth along- 
| side of 85ft., which can be further increased to 42ft. if 
| required. The Harbour Board have under consideration 
|a report advising the deepening of the channel of the 
harbour to 34ft. at a cost of £88,000, and providing 
additional mooring berths and moorings at a cost of 
| £22,000. 


Liverpool. 

In the last report of the Mersey Docks and Harbour 
| Board it was stated that in the previous year Liverpool 
| had headed all other English ports with a list of 212,000 
| passengers landed inwards, and 172,000 outwards. It is 
|} not considered that the loss of passengers due to the 
| American liners calling at Fishguard and Holyhead will 
| materially affect the revenue of the trust, since these 
| passengers pay no dues to the dock board. 
| During the past vear new works have not made much 
| progress, being held over owing to the depression of 

business. The new Vittoria dock at Birkenhead, com- 
| menced 2} years ago, was opened for traffic in July last. 
| This work was delayed by the collapse of the shoring of 
| the trench for the opening which had been cut through 
the old dock wall. 

Dredging operations at the entrance to the Mersey have 
been actively continued. The total quantity of sand 
removed by the five dredgers at work in the Queen's and 
Crosby channels in one year, being 12} million tons. 

| The new suction dredger Leviathan, in its best day's work, 
removed 70,000 tons, and in one week 300,000 tons. 
The depth at low water in the Queen's channel has been 
increased from 25ft. to 29ft. over a width of S00ft. 

A commencemént was made during the year with the 
revetment for 24 miles of Taylor’s bank, a work which 
was decided on by the Board two years ago. The stone 
for the revetment is being obtained from limestone 
quarries in Anglesey, which have been opened out for the 
purpose. 

The extension of the dock at Garston, belonging to the 
London and North-Western Railway Company, and for 
which parliamentary sanction was obtained in 1902, has 
made good progress. The water area of the new dock is 
144 acres, and it is to be approached through a new cut, 
1000 yards long and 300ft. wide, dredged through the 
sandstone rock. The entrance lock is 276ft. long, 65ft. 
wide, with 26ft. on the sill at H.W.N.T. The coal ship- 
ments from the existing dock amount to nearly 34 million 
tons in a year. 


The Ribble. 
The trade up to Preston dock has, ever since it was 
opened, been retarded, owing to the imperfect state of 
| the channel through the estuary between Lytham and the 
sea. The Board of Trade Commissioners in their report 
made in 1891, advised that the scheme as originally 
designed by Sir John Coode, of making a straight channel 
through the sand banks in the centre of the estuary from 
Lytham to the sea, to what is known as the Gut channel, 
was the best to be adopted for obtaining a sufficient depth 
of water for the navigation. Their estimate for this work 
was £220,000. Four years ago the Corporation of Preston, 
in their capacity of Ribble Navigation Commissioners, 


It fires a 14.3-pounder shell with | at Fishguard, endorsing the correctness of Brunel's | obtained an Act authorising the expenditure of £160,000 


for the purpose of forming training walls composed of the 
| boulder clay and glacial drift to be obtained by dredging 
and deepening the channel of the river above Lytham. 
These training walls have now _ been sufficiently 


| completed, and the proposed direct channel opened 
out to allow of the deviation of the traffic to this 
course at the beginning of the new year. For 


some years past the navigation has been through the 
Penfold channel, which lies a little to the south of the 
Gut channel, but this course is very unsatisfactory, 
| owing to shoal places and sharp bends. As soon as the 
|new channel is opened the closing up of the Penfold 
| channel is to be proceeded with, so as to divert the whole 
| of the flood and ebb currents to one course. When this 
| is done it is expected that the new channel will rapidly 
deepen and improve. As the clay was dumped on the 
sands from the dredger it sank down till the hard bottom 
was reached, the height of the banks in places being 30ft. 
with a base 200ft. wide. As the banks progressed sea- 
ward the sand was scoured away, so that where previously 
there was a bank about a mile long and from 8ft. to 10ft. 
high, there is now a continuous low-water channel about 
600ft. wide for the four miles along which the training 
walls have been carried. To give the currents a lead 
through the high sand bank, a narrow gut was cut by 
a sand pump dredger. At present there is only 2$ft. at 
L.W.S.T. over the bar that intervenes: between the new 
channel and the sea, but it is anticipated that this will 
| rapidly deepen when the old course is stopped and the 
| whole strength of the flood and ebb confined to one course. 
The works have been carried out under the direction of Mr. 
J. Barron, the engineer of the Ribble Commissioners. So 
far, only about half the authorised amount has been 
expended. 
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Manchester Ship Canal. 
The report of the directors for the half year ending in 
February stated that the weight of toll-paying mer- 
chandise passing through the canal for the half year was 
2,313,323 tons, a decrease on the corresponding half of 
the previous year of 493,644 tons, the decrease in revenue 
being £151,607. The amount paid to the Manchester 
Corporation on account of their loan of five millions was 
£80,562. In the second half year there was a slight 
recovery, and trade showed signs of improvement. 


The Humber. 

The dredging of the Hebble Shoal on the north side of 
the river past the Hull and Barnsley dock is proceeding, 
fair progress having been made during the past year. 

The works at Immingham dock are being pushed for- 
ward rapidly. It has been decided by the Admiralty to 
make this dock a coal and victualling station for the fleet 
operating in the North Sea, and the base for torpedo boats 
stationed in the Humber. The works of the joint dock 
of the Hull and Barnsley and North-Eastern Railway 
Companies below Hull are being pushed forward, but 
they are not in such a forward condition as those at 
Immingham. 

A contract has been let during the year by the Hull 
and Barnsley Company for the construction of the low- 
water pier and coaling station in the Humber contiguous 
to the Alexandra Dock, for which sanction was obtained 
in 1907. This pier is intended principally for the use of 
the continental steamers. 

A new wireless telegraph station has been erected by | 
the Admiralty at the mouth of the Humber on the Lin- 
colnshire coast. 
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and Cartagena, 100 miles, and to Madrid 150 miles 
distant. 

On the Jhelum River, in India, a large power station 
has been constructed, and energy at 60,000 volts is 
transmitted to a great distance, there is a sub-station at 
Srinagar for the silk mill, and electric heating has been 
adopted instead of steam heating. The system was 
designed by Major A. J. de Lotbiniére, R.E., and he has 
stopped disastrous flooding in Srinagar by dredging the 
bed of the Jhelum with machinery worked by electricity 
and supplied through flexible electric cable. 

In Natal the Howick falls are to be used for the 
production of energy. The available head is 365ft., and 
Pelton wheels are to be employed developing 4500 horse- 
power, the town of Maritzburg will be lighted by 
electricity, and certain woollen mills supplied with power. 

In France the Compagnie electrique du Nord is pro- 
ducing energy at the Lens coal mines, and also works a 
concession for the haulage of boats over 52 miles of canals. 
The total length of the transmission lines is 32 miles, and 
45,000 volts is employed on overhead lines, with poles 
spaced 220ft. apart. 

Considerable progress has also been made in Australia. 
In Adelaide, which has a population of about 150,000, the 
buildings are scattered over a large area with a belt of 
park half a mile wide between the city and its suburbs ; a 
supply of direct current at 400 volts has been adopted for 
the city, and alternating current for the suburbs. 

In Melbourne considerable extensions have recently 
been made to the municipal electricity station. Westing- 
house turbo-alternators are now supplying the suburbs, 


|and Allen Crompton direct-current sets are now furnishing 
| current for the city. 


These sets have taken the place of 
the original Thomson Houston are lighting plant which 


| was driven by Australian built engines. 


In Spain, between Gaucin and Seville, a large power 


| station has been built, and the electric energy is trans- 


ELECTRICAL ENGINEERING IN 1909. 


THE condition of trade in this branch of engineering in | Pe 


the past year has been unsatisfactory. In Great Britain 
there has been a falling off in demand, and any improvement 


| mitted a distance of 77.5 miles at a pressure of 52,000 
| volts. 


A waterfall on the river Guadiaro drives three 
sIton wheels each of 1500 horse-power. 
In Canada some large hydro-electric power stations 


have been erected. On the Winnipeg River about 





in business has been due to foreign orders. Old-established | 44,200 horse-power is already installed, but there is avail- | 
concerns of the highest repute have found it difficult to |able a minimum of 497,200 horse-power and a maximum 
pay a dividend, and in some cases actual losses have been | Of 1,204,250 horse-power. The population of the city is | 


incurred upon the year's work. 


thought possible five years ago. In the business of 


electric supply profits have been reduced, and any means |a potential of 77.000 volts. Of the water turbines : : : : 
The | are each of 5300 horsé-power, and two are each of 450 | Co. have built several electric locomotives. These are of 


for increasing the load factor would be welcomed. 
outlook for the present year is very uncertain. 
In the Electric Lighting Acts (Amendment) Bill a 


Contracts have been let | now 120,000, and at Point du Bois a large generating | 
after public tender at prices which would not have been | station is being ‘built, from whence a transmission line | 


75 miles long will be carried to the city of Winnipeg with 
five 


horse-power. They are of the Francis type. 


5 


develops 1200 brake horse-power, and the other 2400 
brake horse-power. The latter is, we believe, the largest 
gas engine yet at work in this country. Each engine is 
coupled to an alternator, and these supply three-phase 
current at 8300 volts and 50 cycles. The output of the 
colliery is about one million tons of coal per annum. 
The Swalwell Pit of the Dunston and Garsfield Collieries 
has been supplied with electric winding gear, fans and 
lighting. Three-phase current is in this case supplied at 
440 volts by the County of Durham Electrical Power 
Distribution Company, Limited, and the working costs of 
the colliery have been greatly diminished. In Fifeshire 
the Lochgelly Iron and Coal Company owns ten pits 
spread over an area of 16 square miles, and these raise 
1,250,000 tons of coal per annum. A central generating 
plant has been erected, and contains three 450-kilowatt 
Belliss-Peebles sets, with a 1000 kilowatt exhaust steam 
turbo-generator. 


Railways. 

In the railway world the progress of electrification is 
slow. The main line problem will probably not be 
attacked for some time; but some advance has been 
made in the working of suburban lines. The electrical 
service of trains upon the South London line of the 
Brighton and South Coast Railway, running from Vic- 
toria vid Peckham and London Bridge, began on Decem- 
ber Ist. The potential on the overhead wire is 6700 
volts, but on the motor coach the high-pressure work is 
carefully enclosed, and only 300 volts is accessible. 

The Liverpool and Southport line has now been work- 
ing satisfactorily nearly six years, and the results formed 
the subject of a very interesting address by the President 
of the Institute of Mechanical Engineers. The severe 


| competition of the London County Council electric tram- 


ways has made it almost impossible for the underground 
railways to make any profits. The Great Northern and 
City Railway Company has suffered also from the severe 
competition, for during the first six months of last year 
the number of passengers carried was only 6,041,755, as 
against 6,875,602 in the corresponding period of 1908. 

Several novel types of cars have been brought out. The 
General Electric Company of Schenectady, New York, has 
built a gas electric railway car 50ft. long, weighing 31 tons, 
carrying 44 persons; it is furnished with a petrol engine 
direct coupled to a direct-current generator, and supplies 
two motors each of 60 horse-power, and develops a speed 
of about 50 to 60 miles per hour on the level. 


| For use in British Columbia, Messrs. Dick, Kerr and 


| the four-axle type, with a tractive effort of 16,000 lb., and 


In Buenos Ayres a great amount of electrical engineer- | # maximum instantaneous effort of 25,000 lb., to operate 


clause was inserted to the effect that where the under- |ing work is being.carried out with German capital. 


takers were a local authority they might, “through a 
contractor but not otherwise,” provide, let for hire, and 
fix, repair, and remove electric lamps, «ce. 


Messrs. Brown, Boveri and Co. have recently installed a 


on a 600-volt circuit. 
In Scotland, Mr. Reid, of the North British Railway 


steam turbine plant at the new power station for the Company, has built a new locomotive on the Reid-Ramsay 


This is an | German Trans-Atlantic Electricity Company, of Eerlin ; 





attempt to prevent the destruction of the private con- | this will be one of the largest power stations in the 
tractor through rate-aided competition, and it is, in our world, and will contain plant of 110,000 horse-power ; 
opinion, a step in the right direction. The tendency of recent | five 7500-kilowatt and two 1000-kilowatt turbines are 
years, not only in electrical engineering but in the engi- | being put in now. 

neering world and also in the architectural world, has been to | 

hand over to officials, whether of the Government or the | Workshop Driving. 

municipalities, the bulk of the work which was until In Belgium the Societé Anonyme des 
recently carried out by the individual effort of private | Angleur at Tilleur has a large installation for lighting and 
individuals and firms ; this tendency shows no signs of power; three years ago they generated about 375 kilo- 
having yet spent itself, and, therefore, we believe the | watts, but now obtain the supply fronr a public station 
private individual, especially in the consulting branch of | on the three-phase system at 6300 volts, and transform 


Acieries d | 


the profession, will have to suffer still more severely from | down to 500 volts three-phase 


this competition with officialdom. 


Generating Stations. 


nn . . . _ . . . Ss ° . e ~ : 
rhe output of electricity for lighting purposes from | the installation of about 750 horse-power of generating 

supply stations has been seriously diminished by the | plant and 2000 horse-power of motors. Angold enclosed 

This | are lamps are used for the general lighting, but in the 


greatly extended use of metallic filament lamps. 
reduction of output, however, will doubtless prove merely 
temporary, as the reduced annual cost to the consumer 
will eventually cause the demand to increase. The muni- 
cipalities in Great Britain had invested capital to the 
value of 34 millions sterling in 1897, and this has now 
risen to £83,860,000. 

The central supply at Bristol dates from 1893, when the 
original Temple Back Station was built. Important 
additions have been made in the installation of a 6600 
volt three-phase system, with rotary and static sub- 
station apparatus in the city and also at Avonmouth. In 
Bedford the results were not satisfactory, as there was a 
net loss on working for the year ending March last of 
£174. The South Wales Electrical Power Distribution 
Company is now supplying about 6700 horse-power, 
although a good many collieries have put down their own 
private plants. The company expect shortly to have 
about 9000 horse-power connected. 

At the Carville power station at Newcastle-on-Tyne the 
total capacity of the plant is now 56,000 horse-power, 
consisting of eight Parsons turbo-alternators each of 7000 
horse;power. 

Sothe of the small electric lighting stations are now 
using gas and oil plants, for example, at Penrith there are 
two 65 horse-power Crossley suction gas engines running 
at 200 revolutions per minute, and direct coupled to 
40-kilowatt compound-wound 220-volt generators. At 
Chichester the new station has recently been completed, 
and contains two three-cylinder Diesel oil engines 
coupled direct to General Electric Company's generators, 
each developing 100 kilowatts at 500 volts, and connected 
to a three-wire system at 440 volts. At Milton, 
Weston-super-Mare, an electric motor with a vertical 
spindle drives a centrifugal pump with the impeller 
drowned, and raises sewage from the lower level sewer. 
The motor is started and stopped by an ingenious form of 
automatic switch controlled by the sewage level. 

Abroad there has also been considerable progress. In 
Spain a new water-power station has been built at 
Molinar capable of developing 30,000 horse-power at a 
pressure of 6600 volts. This pressure is transformed up 
to, 66,000 volts, and energy is transmitted by overhead 
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lines to Valencia and Alcoy, each about 50 miles distant, ‘acting four-cycle Nuremberg gas engines, one of which 


| 





for motors and 120 volts | 
direct-current for the existing motors and lighting. In 
India the North-West State Railways have large work- 
shops at Lahore, which have recently been electrified by 


smithies Cooper Hewitt mereury vapour lamps are 
employed, as they are expected to give better results than 
the arc lamps in a smoky atmosphere. A large number 
of new electrically driven machine tools has also been 
added. 

In Germany the Réchling Iron and Steel Works have 
recently installed a 2000 horse-power rolling mill driven 
by electricity. The motor is of the three-phase type, 
and a 2000 horse-power gas engine is kept in reserve 
in case of accident. 

At Gary, Indiana, the Steel Company’s works use the 
whole of the blast furnace gases, and have a plant con- 
sisting of sixteen gas engines, each developing 2500 
horse-power, for blowing, and also seventeen double- 
acting gas engines, each of 4000 horse-power, some 
driving alternate-current generators producing three-phase 
current at 25 cycles and 6600 volts and others furnishing 
direct current at 250 volts, and driving a very large number 
of motors: We believe there is no private station of the 
same magnitude in this country. 

At Waldegg, in Lower Austria, the Siemens-Schuckert 
Company has put down a 12,000 horse-power rolling mill 
electric motor. 

At home the Armstrong-Whitworth Company in Man- 
chester has had a private generating plant in use for 
many years, and recently a sub-station has been put 
down for it by the Manchester Corporation. This is now 
supplied with three-phase current at 6500 volts by two 
feeders, each of 1000 kilowatts capacity, and the current 
is transformed down for use in the works. 


Colliery Work. 

Collieries are adopting electric driving to a considerable 
extent. The Great Western Colliery Company in South 
Wales is using electric winding to raise 175 tons of coal 
from a depth of 1110ft. in 70 winds. The motor is of 
700 horse-power, and employs: three-phase current with a 
periodicity of 25 cycles at 2200 volts and 560 revolutions 
per minute, and a converter equaliser has been adopted. 
At the Bargoed Colliery of the Powell Duffryn Steam 
Coal Company, a coke oven gas plant has been installed 
anda new power-house erected which contains two double- 





| sengers on the rear platform was run satisfactorily. 


system, equipped with a steam turbs-generator, running at 

3000 revolutions per minute, and producing direct current 

at 200 to 600 volts, which is supplied to 4 series-wound 

traction motors. The exhaust steam is condensed and 
| returned to the boiler, and the engine is intended for use 

on express passenger trains for main-line service. It will 
| be of great interest to compare the results obtained in 
| practice with those obtained many years ago by the 
Heilmann locomotive in France. 


Tramways. 

In the electric tramway world the average dividends 
| upon investments have steadily dwindled during the last 
five years from 4} per cent. to less than 3 per cent., and 
now the average return on the ordinary stock is under 
13 per cent. per annum. The London United Tramways 
Company has scarcely succeeded in making any profit, 
owing to the great competition of the motor omnibus; the 
cost of street widenings and paving the track amounted 
to one quarter of the total capital of £4,000,000. 

The London County Council line at Bow was experi- 
mentally equipped upon the “G.B.” surface contact 
system, but as the installation was not deemed successful 
a report was obtained from Mr. W. M. Mordey, who said 
it could be made satisfactory, but his suggestions did not 
find favour with the Council. 

In South America considerable progress has been made 
with the electrification of tramways; the rural lines of 
La Croze, close to Buenos Ayres, have been electrified by 
Messrs. J. G. White and Co., and Dick, Kerr and Co. 
have built six electric locomotives of the central cab type, 
each provided with four motors of 50 horse-power. These 
are supplied from the overhead line with direct current at 
500 volts. 

At Para, which has a population of about 15,000 
persons, the old tramways were purchased by the Para 
Electric Railways and Lighting Company, Limited, and 
the total length of track electrified is about 34 miles. 
This work was also carried out by Messrs. J. G. White 
and Co., and the new plant consists of four Babcock and 
Wilcox boilers, three triple-expansion Belliss sets of 
585 brake horse-power, and Dick, Kerr dynamos. 

In the special branch of road traction without rails 
some progress has been made on the Continent of Europe, 
but the first demonstration in this country was made last 
year at Hendon upon an experimental line about half a 
mile long by the Railless Electric Traction Company. An 
overhead trolley line was used, and a single-deck car with 
a seating capacity for 22 passengers inside and two pas- 
This 
car was fitted with two 25 horse-power railway motors. 
This class of car will, we believe, be put into use in 
several places during the present year. Delegates from 
Leeds visited the Continent and saw several systems in 
use, and have advised the use of this system between 
Leeds and Farnley, and their report has been approved by 
the Tramways Committee. 


Vehicles, &c. 

Several interesting types of vehicle have been recently 
built, which represent attempts to overcome the diffi- 
culties of changing the speed. A petrol-electric carriage 
was exhibited in Paris last year, fitted with a petio] 
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engine with dynamo and motor. The “Fram” fore- 
carriage also contained the battery and motors, and is 
easily detached from one carriage and transferred - to 
another. In London the Metropolitan Asylums Board 
have had for some time a 5cwt. electric lorry, and have 
recently purchased a 25 cwt. lorry. These are charged at 
the private generating plants belonging to the Board. 

Several electric ferry boats are now in use. One 
traverses the Rhine between Godesberg and Neider- 
dollendorf, and was built at Duisburg. It is provided 
with accumulators, and carries 645 passengers, and also 
takes carts, &e. Another is used on the Seine at Quille- 
beeuf, and has a petrol engine driving a dynamo which 
supplies a motor. This also carries passengers and 
vehicles. 

The Admiralty have decided that where large boats, | 
such as the steam and sailing launches, are hoisted out | 
electrically, no alternative hand power gear is to be 
provided, as was the practice with the steam boat hoists. 

Wind power has for many years been used for the pur- | 
pose of generating electric energy in Denmark, and | 
recently successful efforts have been made to bring the | 
system into use in England. A Willesden firm has put 
down several installations, one consisting of a tower 50ft. 
high, with a wind turbine and generator of 2 kilowatts, 
running at 800 to 1600 revolutions per minute, pro- 
ducing current at 130 volts to the extent of 1500 units 
per annum. Other installations of considerably larger 
size have been supplied for country mansions. Near 
Hamburg a private house plant of 40-kilowatt power is 
running, with a wind turbine 39ft. diameter, built by a 
Dresden firm, and fixed on a tower 95ft. high. 








Telegraphy and Telephony. 
The Kotyra keyboard perforator is now used for 


perforating the slips of paper for the Wheatstone | 
apparatus, and this seems to do the work much 
better than was possible with hand punching. The 


Murray photo-printing system is designed to print in 
Roman type direct from a line using the Wheatstone 
transmitting apparatus and the Morse alphabet at a 
speed of 100 words per minute. In telephotographic 
work, Mr. C. M. Senlecq, of Andres in France, has per- 
fected a new method by which the light rays are caused 
to strike on the focus of the camera a slide covered with 
a glass plate, and designed as a microphone the interval | 
between the plate and microphone is filled with a mixture 
of hydrogen and chlorine gases. 

Time signals are now sent at midnight by wireless 
telegraphy from the Eiffel Tower, and these are found 
very useful for ships fitted with wireless installations. 
The reason for selecting midnight is that the signals will | 
travel farther by night than by day. 140 synchronous 
clocks have recently been installed at the new Children’s | 
Infirmary, Carshalton for the Metropolitan Asylums’ | 
Board. In the island of Mauritius a scheme was drawn 
up in 1905 for an electrically operated time ball and | 
recording dials. The work has now been completed. 
The ball is 5ft. diameter, and drops 20ft., the signal 
being sent from the Royal Observatory on the island. 

In the branch of radio-telegraphy we have to note that 
the General Post-office authorities have acquired all the | 
coast stations for communication with ships and all the 
plant, and secured the Marconi rights in the patents for | 
the sum of £15,000, the Admiralty thinking it very 
important that these should be in the hands of the 
British Government. The seventh radio-telegraphy 
station of the Post-office has been established about 
5 miles south of Kingsbridge, Devon, at Bolt Head, | 
400ft. above sea level. The normal range is 250 miles, | 
but a range of 350 miles is often attained. The practical 
use of the system was well illustrated in the saving of 
some 2000 lives after the collision off the United States 
coast of the s.s. Republic and s.s. Florida. It is now 
used toa considerable extent for getting meteorological 
reports from the ocean. 

Communication has recently been established between 
St. Petersburg and Viborg. Experiments were made 
during last year by the postal authorities with small 
power apparatus between Hunstanton in Norfolk and | 
Skegness, Lincolnshire, with aerials 80ft. high, and it was 
found that the signals could easily be read at a distance 
of 16 miles. The United States Navy Department is 
constructing at Rock Creek Park a concrete tower 600ft. 
high to send messages 3000 miles, and the British 
Admiralty are erecting on Eastland Hill overlooking 
Rosyth Naval base a wireless telegraph station. 

Wireless telephones have recently been supplied to the 
United States navy, and they are said to be useful for 
distances of 10 to 15 miles, although the guarantee is for 
five miles only when used on ships. The Burns system 
of wireless telephones was tried successfully on Portobello 
Pier for stations a quarter of a mile apart. Experiments 
made with portable outfits of the wireless telegraph made 
by the Telefunken Company for the German army have | 
shown that communication can be maintained between | 
Berlin and Vienna, a distance of 963 miles. 





Lamps. } 
Great improvements have been made in electric 
lamps. The Osram lamps are now made for vol- 


tages up to 260 volts, and have decreased in price. 
The Tantalum lamps also have been greatly improved, 
although they are not so efficient as the Osram lamps. 
The mercury vapour lamp in its latest form looks like an 
are lamp, and uses } watt per hemispherical candle-power | 
with a life of 2000 to°3000 hours. Some are now in use 
with 3} ampéres on a 220-volt circuit, and the 
temperature of the are is said to be 5000 deg. Cent. to | 
6000 deg. Cent. A new type of tungsten lamp uses | 
1.18 watts per candle-power when new, and shows a drop | 
in candle-power of about 1 per cent. in 100 hours, with a 
life of about 2000 hours. 

When the Osram iamp first came into use it could only 
be obtained for low pressures, and, therefore, 25 volts was 
very usually adopted, and small transformers put into 
private houses. It must, however, be remembered that | 








the efficiency of these small transformers varies considerably 
with the load, and when only a few lamps were in use | 
they were often over-run. Efforts have been made to get | 
a universal standard of light adopted and with partial 
success. The international standard candle is the French | 
bougie decimale, which is the same as the British pentane 
unit—1.6 per cent. less than the standard candle of the 
United States ; the latter country has now agreed to reduce | 
its standard, so that the British, French and United States | 
are now all the same, and these are 1.1 of the Hefner | 
candle, which is the standard still in use in Germany. 
Electric heating is being used to a greater extent, and | 
the supply companies are giving somewhat better terms. | 
Dr. Glover Lyon stated that at the card-room of the Bath 
Club the air was heated by electricity, and ventilation | 
produced by an electric fan, and the cost for a year was 
only £6. This room accommodated thirty-six people. 
Another case has been cited of an office, which is now 





| heated by electricity for £2 10s. per annum, where the | 


landlord used to charge £4 to £5 per annum for heating 
by steam. 

Cooking apparatus is being more widely used, and | 
quite recently an ingenious apparatus for heating water | 
for domestic service in the private house has been put | 
upon the market, the chief advantage from the central 
station point of view being that it is proposed to connect 
the apparatus direct to the mains without a meter, and 
charge a fixed sum per annum for the supply of energy on 
a very high load factor. 


Electro-chemistry. 


In the field of electro-chemical industry we may note 
that nitrogen is being extracted from the atmosphere, and 
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into the face of the hillside on the east of the valley 
separating Loftus and Carlin How. Nothing in the way 
of electrification has yet been attempted at the northern 
drift, as the ironstone is easily brought to the inbye end 
of the main haulage plane, from which sets of ten tubs at 
a time are pulled out to the surface by a steam-driven 
hauling engine. The other drift, extending in a south- 
easterly direction, is also operated by means of a steam-haul- 
ing engine at the surface, and it serves to bring stone from 
three different districts, namely, White Cliffe mine, which 
is underneath a part of the township of Loftus; Loftus 
mine proper, which is further to the north; and also 
Grinkle mine, some two miles distant. 

The problem to be solved in the adoption of electricity 
to the underground haulage was so to place the hauling 
engines that the lead of the ropes should be as straight as 
possible, and also to arrange so that either engine could 


| relieve the other in the case of breakdown or stoppage 


from any cause. It will be seen from the sketch that the 
inbye haulage roads meet at the bottom of the drift from 
the surface, and that at this point the ropes from the two 
haulage gears cross. 

Owing to the intermittent nature of the load on these 
haulages it was decided to take the supply from the 
Cleveland and Durham Electric Power, Limited, a sub- 
station of which is situated at the mine. For the endless 
rope haulage at White Cliffe the centrifugal pumps, drain- 
age pumps and the electric drills at the face, the lighting 
at the surface and underground, and for motors of various 
sizes on the surface, current is obtained from Pease and 
Partners’ own generating station, which is equipped with 
three four-cylinder vertical Campbell gas engines. Each 


of these engines is coupled direct to a continuous-current 
generator having an output of 230 kilowatts, the voltage 
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Fig. 1—-No. 5 HAULAGE ROOM AT 


calcium cyanamide is being produced in large quantities 
for manure at Odda on the Hardanger Fjord in Norway. 
The water power of falls in the neighbourhood is em- 
ployed in eight turbines, each of 3000 horse-power, driving 
dynamos generating at 11,000 volts. The works produce 
at present about 12,000 tons per annum, while a second 
works produces calcium carbide as a raw material and 
also for lighting purposes. 

The Stavanger District Council have decided to grant 
a concession of the waterfalls in the Ryflike and the 
Lysefiord for works for the recovery of nitrogen fromm the 
air. The power available is about 150,000 horse-power. 

The Loch Leven power scheme of the British Aluminium 
Company, Limited, at Kinlochleven, Argyllshire, N.B.., 
has now five miles of pipes for power, and an electric 
railway, consisting of three miles of single track has been 
put down with an overhead transmission at 500 volts. 

Besides the Birkeland-Eyde process alluded to above, 
there is also another process for obtaining nitrogen from 
the atmosphere, and this is the one employed at the 
Badische-Anilin und Soda-fabrik, where they use furnaces 
of 600 horse-power with electricity at 4000 to 5000 volts. 

Electrolytic hydrogen is being produced for balloon 
purposes at Fort Omaha, Nebraska, U.S.A. The hydrogen 
gas is generated by electrolysis in cast iron cells contain- 
ing caustic potash electrolyte. 





ELECTRIC HAULAGE AT THE LOFTUS IRON- 
STONE MINES. 

AN interesting example of the adoption of electricity 
for haulage purposes is represented in an installation 
which has just recently been put into commercial service 
at Pease and Partners’ ironstone mines at Loftus-in- 
Cleveland. Although Pease and Partners are large 
colliery proprietors, the question of the saving in fuel 
consumption at the. Loftus ironstone mines is of prime 
importance, as the distance from the South Durham Coal- 
field to the Cleveland ironstone area is considerable. 

As will be seen in the sketch in the right-hand bottom 
corner of Fig. 2, this mine consists of two drifts running 
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being normally 550. A supply of gas is obtained from 
three suction producers, also made and supplied by the 
Campbell Gas Engine Company, and fired with Durham 
coke breeze obtained from Pease and Partners’ own 
collieries. In the power house is the distributing switch- 
board for the various circuits in the mine, and on the 
surface to which continuous current is supplied, and in 
another corner is placed the high-tension switchboard to 
which the Cleveland and Durham Power Company's 
cables from the transformer station are led. On this 
board is mounted a recording wattmeter, and the leakage 
indicators in accordance with the Home-office rules. 

Taking first the use to which the high-tension curren 
is put, we follow down the drift the three-core cable of .15 
square inch area, which is laid solid under the travelling 
road. At the junction marked on the plan the cables 
are led into a distribution board, and from this point 
smaller cables, .075 square inch area, are led on to the 
No. 5 haulage room—see Figs. 1 and 3. This haulage 
gear was originally worked by a horizontal steam engine, 
the bed-plate of which still remains and may be seen 
in the foreground in the left of Fig. 3. Subsequently, for 
more than two years, it was driven by a continuous- 
current motor supplied with current from the gas engine 
power station, and in many respects this proved a 
satisfactory arrangement. The motor was of Scott and 
Mountain’s manufacture, of 250 horse-power, and ran at 
a normal speed of 375 revolutions per minute. It was 
regulated by means of a controller of the tramway type 
with iron grid resistances. The only difficulty was due to 
the unavoidable intermittent nature of the load, which 
occasionally caused irregular working in the power 
station, and had the unfortunate result of bringing down 
the voltage over the whole system every time the gear 
was started up. 

In view of this difficulty and the steady increase in 
constant running machines underground and on _ the 
surface, which provided sufticient load for the power station, 
it was decided to replace the motor by one of the three- 
phase type arranged to take its supply from the Power 
Company's mains. The motor thus supplied was con- 
structed to deal not only with its normal load, but also 
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It is of | filled tanks in which the switches operate can be readily | maintained with the water tanks in circuit for purposes of 


250 to 800 horse-power, running at a speed of 460 revolu- | lowered to provide for inspection and renewals. The | adjusting the length of the rope, or for allowing the slack 
tions per minute, and wound for a voltage of 2750, and a | controller is worked by means of a hand wheel fixed at the | between tubs to be taken up gently. Behind this arrange- 


This motor driving on to the inter- | end of a long steel rod carrying it up to the operating | ment of switches and tanks is placed the water receiver 


periodicity of 40. | 
mediate shaft through cotton ropes is seen in Fig. 3.| platform. On the pedestal carrying this hand wheel is | for the cooling of the metallic controller, from which 3in. 
also fixed the reversing switch, which is interlocked with | diameter steel pipes are led to the centrifugal pump pre- 


Behind the motor, in a specially constructed archway, is | 
fixed the controller, which has been specially designed for | 








the main wheel so that the connections cannot be reversed | viously referred to. 














In one corner of the haulage room, 
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Fig. 2—ELECTRIC HAULAGE PLANT AT LOFTUS IRONSTONE MINE 


this work and has several interesting features. It is 
divided into three sections, i.c., one for each phase, each 
with fifteen stops, and each stop in the controller consists 
of a quick-break switch with positive action, and in 
addition a spring break arranged so that in the event of 
the spring failing the switch will continue to be effective. 
Each stop is connected by insulated cable to an elaborate 
series of resistances carried in three galvanised iron tanks 





' 


until the wheel is in the * off” position. The reversing 
switch itself, which is oil filled, is placed below this pillar 
under the floor of the operating platform. 

Still further back in the archway behind the motor will 
be found the water-filled resistance tanks to supplement 
the metallic resistances already described. These water 
tanks are constructed of elm planks, 1Jin. thick, and they 
each have a capacity of approximately 190 gallons. Their 





Fig. 3—No. 5 HAULAGE ROOM 


situated close to the controller. 


These tanks, one for 


each phase, are each filled with oil of high quality and 
fitted with heavy copper circulating pipes, through which 
cooling water is forced by means of a centrifugal pump 
driven from the shaft of the motor. The controller body 
is mounted upon heavy cast iron end supports, and it is 
raised clear of the ground and so arranged that the oil- 


duty is to absorb a very large proportion of the energy at 
starting, so as to give a very gradual acceleration when 
picking up a set of tubs. These liquid tanks are coupled 
to the first three stops of the controller, and are then 
relieved of further work, any regulation beyond this point 
being carried out by the water-cooled metallic resistances. 
A steady speed of from one to two miles per hour can be 


and within clear sight of the operator, is fixed the high- 
tension switchboard with automatic overload and no 
voltage trip coils, and also the voltmeter and ameter. 
The work performed by this haulage consists | of 
bringing sets of from thirty to fifty tubs at one time over 
the somewhat uneven road from Loftus or Grinkle. In 
the latter case the run is 2500 yards in length, and 
occupies from start to finish approximately 104 minutes, 
giving an average speed of 8} miles per hour. The motor 
is fully capable of running the set at a higher speed by 
the substitution of a larger pulley should this at any time 
be found desirable. At the junction of the White Cliffe 
and Loftus roads has been installed the new 300 horse- 
power haulage room, a view of which is given in Fig. 5, 
page 11, and a plan in Fig. 4. As the main switchboard, 
controller, resistances, and water tanks on this gear are 
practically the same as at No. 5, they do not therefore 
merit further description, but reference may be made to 
the haulage gear itself, which is of exceptionally powerful 
and massive design. There are two drums, each 6ft. 
diameter, on the barrel, and 2ft. 8in. wide, the shield 
boards being 8ft. 6in. diameter overall. This gear 
operates the district known as White Cliffe, where a very 
large quantity of stone remains to be won, and, in order 
to provide for all likely future requirements, this 
gear has been arranged to run at the somewhat high speed 
of 9 miles per hour, which involves a speed on the drum 
shaft: of 40 revolutions per minute. The whole of the 
drum sides, clutch centres, spur wheel, &c., are made in 
halves, and, with the assistance of the eye-bolts secured 
in the roof of the haulage room, they can be readily taken 
to pieces or moved when required. Each of the two 
drums is fitted with the “Hall” type of friction clutch, 
consisting of a very heavy cast iron centre keyed to the 
main shaft and revolving with it. Outside this centre is 
an all-round brake strap 6in. wide, fitted with elm blocks 
and operated by means of rods and levers inside the 
haulage drum and connected to sliding sleeve between 
the drums. The position of this sleeve is regu- 
lated by means of a hand wheel with double threaded 
| screw, and is so arranged that either drum may be put 
| into motion or stopped at will. Any wear that may take 
| place upon the strap blocks or driving centres is readily 
| taken up by right and left-hand screws at the end of the 
straps and inside the body of the rope drums. The 
| driving wheel upon the main shaft is of cast iron with 
machine-moulded teeth, fully shrouded, and in turn it is 
driven by a forged steel machine-cut pinion mounted ona 
short intermediate shaft, which also carries the large cast 
steel machine-cut spur wheel on which the first speed 
reduction is made. Gearing into this wheel is a solid 








forged machine-cut pinion mounted on an extension of 
the motor shaft and carried between two independent 
bearings. To this shaft by means of a half-coupling is 
secured the rotor shaft of the motor. This machine is 
capable of giving up to 450 horse-power, and runs at a 
normal speed of 325 revolutions per minute, the voltage 
being 2750. 

Owing to the frequent starting and stopping which is 
required from this machine, it is fitted with a wound 
rotor with very massive slip rings, which are fixed outside 
the end bearing and are protected by means of sheet iron 
cover. The slip rings are of gun-metal 3in. wide, and they 
are each fitted with three brushes of carbon carried in 
box-type brush holders. The whole of the gear and the 
motor are mounted on steel framework of H-section 
strengthened under all the bearings with cast iron blocks 
securely bolted into position. Underneath the motor is 
the cast iron box containing liquid resistances for absorb- 
ing the shock when switching on, this accessory having 
proved advantageous owing to the very frequent switching 
on and off to which the motor is subjected, and also 
because it derives its power from such a large network of 
mains throughout Teesside and Durham county. A 
similar device is also fixed to the motor at No. 5. 

In connection with the continuous current installation 
there are fixed on the surface motors for operating the 
picking belt, tippler, and small motor generator for pro- 
viding the lighting current for arc and incandescent lamps. 
The 60 horse-power belt is started and stopped by an 
“Esco” liquid switch under the control of a man placed 
at the top end of the belt, the motor running at 350 revo- 
lutions per minute, and driving on to the reduction gear 
for the picking belt through a heavy canvas belt 19in. 
wide. 

The inbye cables are led down the same drift as the high- 
tension circuit and comprise two pairs of single cable, each 
consisting of 37 wires, 13 s.w.g., insulated with vuleanised 
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gear, but in this instance a separate operating lever and 
hand wheel is provided for each wheel, so that the two 
may be run simultaneously if desired. All-round strap 
brakes are provided to both wheels. There is a double 
reduction upon the haulage gear itself, this being rendered 
necessary by the very slow speed of the main shaft. A 
further reduction from the motor is effected by means of 
eight ropes, each 1din. diameter. The motor is of Scott 
and Mountain's standard type, with independent pulley 
shaft. It is constructed to develop 100 horse-power con- 
tinuously, and to be capable of giving intermittently up 
to 150 horse-power, its normal speed being 525 revolu- 
tions The motor is started and stopped by means of an 
“Esco” liquid switch, which is clearly seen in the 
engraving, Fig. 7, page 11. 

The drainage pumps, which are of the ram type, deliver 
their water to the sump, which supplies the two centri- 
fugals already referred to. These drainage pumps, one of 
which is shown in position in Fig. 8, page 11, are of the 
portable type with direct geared motors, and are of two 
sizes, one suitable for 50 gallons per minute and the other 
for 90 gallons. As will be seen from the illustrations, the 
switch gear for the motors is also mounted on the pump 
framework, so that the whole set is readily removed as 
circumstances require. 

At the face of the mine useful work is done by a large 


number of electric drills, which, on account of the hard | 


nature of this Cleveland ironstone, are of very massive 
design. 
liin. diameter and 3ft. to 4ft. long in one hour, carry 
separate supplies of trailing cable on a special drum fitted 
with sliding contacts, the starting switch and regulator 
being also fitted on the drill carriage. The whole of this 
installation was designed by Ernest Scott and Mountain, 
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intake with the pump, wells, the erection of four inverted 
triple-expansion engines, each fitted to a two-stage centri- 
fugal pump capable of lifting 25 million gaHons per 24 
hours; also three turbines and three centrifugal pumps 
capable of lifting 33 million gallons in the same period, 
together with ten Babcock and Wilcox boilers fitted with 
superheaters, chain grates, wire rope conveyor, electrical 
gear, kc. Considerable progress has been made in the 
coupling up and rearrangement of the mains and other 
portions of the distributing plant of the Board, so as to 
extend and improve the general system of inter-com- 
munication. 


Covered Filtered Water Reservoir at Honor Oak. 

| On May 5th the large covered filtered water reservoir 
| which the Metropolitan Water Board have for some years 
j had under construction at Honor Oak was formally 
| opened. This reservoir is the largest of its kind in the 





world which has ever been constructed at one time under 
one contract. It can contain no less an amount than 
58 million gallons of water, and it is entirely covered in 
; see Supplement. The Act of Parliament authorising its 
| construction was obtained by the late Southwark and 
Vauxhall Water Company in 1894, and an extension of 
the powers granted by this Acé was obtained in 1906. 
The Water Board carried to completion the scheme 
devised by the company, and it is interesting to note t at 
| Mr. J. W. Restler, who designed the works as chief engi- 


The drills, each capable of boring 30 holes of | neer of the company, was destined to bring their construc - 


| tion to a satisfactory termination, under the Water Board. 
| The reservoir is built mainly of bricks actually burnt on 
| the site, as many as 19,000,000 bricks having been made. 

The quantity of excavation below the natural surface of 
| the ground was 173,000 cubic yards. Concrete in the 


Limited, of the Close Works, Gateshead-on-Tyne, and | proportion of 6 of Thames ballast to 1 of Portland cement 


carried out by them, under the general direction of Mr. 








W. Moore, the manager, and Messrs. T. Scott and W. | tions, walls, floors and covering. 
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Fig. 4—No. 4 HAULAGE ROOM 


bitumen and braided and compounded overall. These cables 
are led through to the distribution board at White Cliffe, 
a total distance of 1561 yards junction boxes being fitted at 
various points en route and various lengths are there 
connected. Tappings from these cables are taken off for 
the lights in No.5 haulage room, No. 4 haulage room, 
and the sidings at the junction of the roads from White 
Cliffe and Loftus mines. The continuous current 
distribution board consists of a heavy cast iron casing 
mounted on brick pillars and carrying heavy double-pole 
switches mounted on a slate base. The circuits in the 
board are five in number, and provide for the centrifugal 
pump room adjoining, the endless rope haulage some 
200 yards further inbye, the drainage pumps placed at 
various points nearer the face, and the electric drills, 
which are in turn run from separate circuits leading out 
of special distribution room at the side of the travelling 
road. 

The two centrifugal pumps are of Gwynne’s manufac- 
ture,and they have been constructed to deliver 600 gallons 
per minute against a head of 300ft.,and the motors driving 
them are each of 85 horse-power. The pumps are worked 
alternately, and deliver the water to the surface, and 
the mine is fortunate in having large standage accom- 
modation, which enables the pumps to be worked 
economically under the present strict regulations as 
to hours. Each pump set—one of which is shown 
in Fig. 6, page 11—is provided with a switch column 
consisting of double-pole switch with circuit-breaker 
and ammeter, the whole being ironclad and fireproof. 
The motors are started by means of “ Esco” liquid switches. 

The endless rope haulage gear operates two roads 
leading inbye to the face, and brings the tubs out to 
the assembling points, where they are picked up by 
the No. 4 main rope haulage. The haulage gear 
itself consists of two rope wheels, each 6ft. diameter, 
arranged to run at a speed of seven revolutions 
per minute, which gives an approximate speed on 
the rope of 1} miles per hour. These wheels and the 
clutch centres to which they are secured are made in 
halves, as is also the large spur wheel on the main shaft. 
The clutches for starting and operating the rope wheels 
are of the “Hall” type, as already described at No. 4 





Robson, the mechanical and electrical engineers respec- 
tively at the Loftus Mines. 


WATER SUPPLY. 


The Metropolitan Water Board. 

Some outstanding works in connection with the supply 
of water from the Staines reservoirs to the New River 
district have been completed during the past year. Of 
the six acres of filter beds under construction at Long 
Ditton, two acres have been so far completed that they can 
be put into early use. The construction of a storage reser- 
voir at Chingford, to contain about 3000 million gallons, is 
progressing. The river Lee has been diverted into a new 
channel, the puddle trench excavated and filled with 
clay for about half its total length; the embankment 
with its puddle core completed for a length ot about three- 
quarters of a mile, and partially constructed for a further 
length of about one mile; the outlet works are well 
advanced, and the works of the inlet to the reservoir have 
been commenced. At Molesey the works in connection 
with a storage reservoir to contain about 1000 million 
gallons are making excellent progress; a 54in. pipe line, 
1% miles long, for the supply of water from the 
Thames, has been completed and connections have 
also been made at the inlet and outlet to two exist- 
ing mains. The puddle trench has been excavated 
and refilled with clay for the total length of the embank- 
ment (about 13 miles) and about half the total amount 
of earthwork has been deposited in the embankment. 
The inlet and outlet works are both well advanced. 
At Enfield the foundations for a pumping station for 
the well at Hadley-road are almost completed. A water 
tower, containing a steel stand pipe, 24ft. in diameter 
and 75ft. high, is in course of construction at Shooter's 
Hill. The further construction of the additions to the 
Hammersmith Pumping Station have been proceeded with. 

The erection of the pumping machinery, boilers, build- 
ings, &c., at the principal abstraction station at Walton 
has been continued. These works comprise an intake 
and screens from the river, a culvert connecting the 


| was used to the extent of 95,000 cubic yards in founda- 
The actual quantity of 
| cement employed was 20,200 tons. Fourteen thousand 
cubic yards of clay was used in the puddle wall. 
The length of the covering arches, if placed in a single 
| line, would reach to about four miles, whilst the length of 
| the jack arches connecting the piers is, as a total, over 
| three miles. The total cost of the work, together with 
| the price of the land and other expenses, is given as being 
approximately £236,000. 


The Storage of Raw River Water. 

A third report on * The Storage of Raw River Water 
Antecedent to Filtration’ was made during the year to 
the Metropolitan Water Board by Dr. A. C. Houston. 
This report embodied the result of a long series of investi- 
| gations which had been carried out by the Water Examin:- 
tion staff of the Board. Various waters from different 
sources came under view, and the conclusions arrived at 
all pointed to the great importance of storage in the 
direction of purifying the water. So much was this so 
| that Dr. Houston expressed himself as being of opinion 

that the stored water results were so greatly superior to 
raw water results as to justify the storing of all river 
water prior to filtration. The mere act of storage was 
found to reduce the number of bacteria of all kinds, the 
| amount of ammoniacal nitrogen, and the amount of oxygen 
absorbed from permanganate. It further caused ‘a dis- 
proportionately great decrease of dangerous bacteria as 
compared with that of those which are harmless. The 
concluding paragraph of the report is worth repeating in 
full. It is:—‘* My final conclusion is that raw river 
water should be stored antecedent to filtration, preferably 
for thirty days. The question of whether the thirty days’ 
| storage should be fixed on a maximum or on a minimum 
| basis must be left unanswered ; but, if the former alterna- 
| tive be chosen, the desirability of employing supple- 
| mentary processes of water purification to tide over 
| emergencies is worthy of consideration.” 





| The Derwent Valley Water Board. 

| The building of the two masonry dams for the Howden 
| and Derwent reservoirs has: not proceeded so rapidly as 
|in former years, because the area in which building 
| operations can be carried out has much decreased. At 
| the Howden dam, out of 800,000 cubic yards of masonry, 
| only 12,000 remain to be built, and at the Derwent dam, 
| out of 380,000 cubic yards, there now remain only 35,000 
to build. These figures are exclusive of certain wing 
walls which have been found necessary to make the hill- 
sides water-tight. For the building of these two dams the 
Board have delivered from their own millstone grit quarry 
upwards of 1,100,000 tons of stone. During the year a 
length of 12 miles of aqueduct has been constructed, 
which practically completes this work. The filter beds 
at Bamford have been finished, and the roughing filters 
at.the same place are well advanced. The Ambergate 
Service Reservoir, of 30 million gallons capacity, is also 
in a forward stage. The walls and floor have been built, 
and about half the reservoir is roofed over. 


The Third Thirlmere Pipe Line. 

Steady progress is being made with the third pipe line 
which the Manchester Corporation is laying from Thirl- 
mere, 96 miles distant. Contracts for the whole of the 
pipes have been let, and the greater portion of the pipes 
themselves have been supplied and stored on the line. 
Two contracts for laying the pipes and other necessary 
work have been arranged. Morrison and Mason, Limited, 
Glasgow, have secured the contract for the northern sec- 
tion from near Ambleside to a point south of Carnforth, 
and that for the middle section has been let to Mr. John 
Moffat, of Manchester. This section extends from the 
point south of Carnforth to Little Hulton. The third con- 
tract, for the section from Little Hulton to Denton, has 
not yet beeri let. This portion of the work will involve 
the most difficult problems, as the pipes will have to be 
carried below several lines of railway, as well as under- 
neath the Manchester Ship and Bridgewater-Canals. In 
the meantime, the daily consumption of water in Man- 
chester is increasing, the average at present being 414 





million gallons, against 39} million gallons a year ago, 
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The work on the Heaton Park reservoir, which is to have 
a capacity of 500 million gallons, is progressing, and has 
found employment during the year for some 700 men. 


Increased Supply for Glasgow. 

Karly in the year it was decided by the Water Com- 
mittee of the Glasgow Corporation to accept a tender 
amounting to over £100,000 for the construction of the 
embankment, discharge culvert, and other works in con- 
nection with the raising of the water-level of Loch Arklet. 
Loch Arklet is at a considerably higher elevation than 
Loch Katrine, and the water draining from it flows into 
the latter loch. The embankment will be 1050ft. in 
length. It will be made of concrete faced with masonry. 
Its greatest height will be 36ft., its width at the bottom 
will be 34ft., and at the top 11ft. Its effect will be to 
raise the water level in Loch Arklet to the extent of 
about 22ft. and to increase the water area from 207 to 
551 acres. This, it is estimated, will add another 
10,000,000 gallons a day to the available Loch Katrine 
supply, which now amounts to about 65,000,000 gallons in 
the twenty-four hours. Glasgow, it may be added, this 
year celebrated in October the jubilee of the opening by 
Queen Victoria of the water supply from Loch Katrine. 


The Scout Moor Reservoir for the Bury District. 

At the end of October the Scout Moor reservoir, which 
has been constructed by the Bury and District Joint 
Water Board, was formally opened. This reservoir is 
situated about six miles north-east of Bury. It is at an 
elevation of 11838ft. above sea level, and has a capacity 
of 50,000,000 gallons, with a top-water area of 6 acres. 
It is calculated that a supply of 250,000 gallons a day 
will be available. The reservoir is noteworthy on account 
of its earthen embankment, which covers an area of 
17,600 square yards, is 580ft. long, 550ft. wide at the 
widest part of the base. and 20ft. wide at the top. Its 
height above the level of the stream is 115ft., and it con- 


tains 164,000 cubic yards of material. The inner slope | 
has an inclination of 8 horizontal to 1 vertical, the upper | 


portion being pitched with heavy masonry, the lower with 
shingle. The outer slope has an inclination of 2} hori- 
zontal to 1 vertical, and is benched and grass sown. 


New Works for Penrith. 

Penrith formally opened its new waterworks on 
November 4th. By these works a supply is taken by 
gravitation from a small lake called Hayeswater, situated 
above and to the eastwards of Patterdale and some 18 
miles distant from Penrith. The present area of this 
lake is 32 acres, but it can be increased to over 40 acres, 
and it stands at an elevation of 1383ft. above Ordnance 
Datum, the area draining into it being 750 acres. A 
masonry dam 10ft. high, a gauge weir, meter house, «c., 
have been constructed. The gravitating main, inter- 
cepted by two balancing tanks at elevations of 1132ft. 
and 984ft. above Ordnance Datum respectively, is 8in. in 
diameter, and is designed to discharge 500,000 gallons of 
water a day into the service reservoirs at Penrith. A 
new high-service reservoir has been built and 9000 yards 
of new distributing mains have been laid in the town. A 
special 6in. service main has been laid from the high- 
service reservoir to the Castletown district for the 
purpose of improving the supply in that district, which 
has hitherto been insufficient. The constructional cost of 
the works, exclusive of charges for land, easements, c., 
is estimated at, approximately, £34,500. 


Dunfermline District Water Supply. 

The Dunfermline District Committee of the county of 
Fife obtained an Act in 1904 for the construction of 
waterworks for the supply of the district under their 
charge. The total population to be supplied, exclusive of 
the burgh of Dunfermline, which has a supply of its own, 
is about 40,000, and the District Committee have also 
entered into an agreement with the Admiralty, under 
which the latter pay one-third of the cost of the works, 
and receive free a daily supply of 444,000 gallons 
for the new naval base at Rosyth. The source of 
supply is the Quey Burn, one of the upper tribu- 
taries of the river Devon. This burn takes its rise 
on the northern slope of the Ochil Hills. The top 
water level of the reservoir is at an elevation of 
940ft. above Ordnance Datum. The reservoir, as at 
present constructed, has a storage capacity of 205 million 
gallons, but it is designed with a view to an ultimate 
increase of storage capacity to about 400 million gallons. 
The main pipes conveying the water to the district are of 
18in. diameter. The works were begun in the autumn of 
1904, and were expected to be completed in about two years. 
Unlooked for difficulties, however, were encountered in 
the construction of the puddle trench, which, over a 
portion of its length, had to be carried through gravel and 
running sand to a depth of 200ft. below the surface of the 
ground. Pumping was continued day and night for about 
fourteen months, the amount of underground water met 
with varying from about 300,000 gallons to 672,000 gallons 
per twenty-four hours. The puddle trench reached a 
satisfactory foundation in hard rock in June, 1908, and 
since then the works have been pushed on rapidly, and 
are now practically complete. The reservoir is at present 
being filled, and it is expected that a supply will be sent 
on to the Dunfermline district early this month. 


Carlisle’s Castle Carrock Reservoir. 

The Geltsdale scheme of water supply for the city of 
Carlisle was completed in July, when the Castle Carrock 
Reservoir was formally opened by the Mayor. This 
reservoir does not impound the waters of the Castle 
Carrock Beck, upon the banks of which it is situated, but 
is used for the storage of waters from the springs and 
streams in Geltsdale, which are delivered into the reser- 
voir through a 20in. cast iron main about three miles 
long. The waters of Castle Carrock Beck and its feeders 
are diverted around the east side of the reservoir in a 
circular concrete culvert. The main embankment of 
earthwork with puddle core is 880ft. long and 15ft. wide 
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at the top, which is at 513.00 Ordnance Datum, the lowest 
point reached in the foundations being 169ft. below this 
level and 130ft. below the original surface of the ground. 
The main trench was 1078ft. long, and from its western 
end a wing trench filled with puddle was carried south- 
wards for a length of 2045ft. and to an average depth of 
29ft. The top water level of the reservoir is at 508.00 
Ordnance Datum, the submerged area being 43 acres, and 
the maximum depth 33ft. The contents of the reservoir 
above its lowest draw-off are about 170 million gallons. 


Completion of the Llandudno Water Scheme. 


Llandudno derives its water from Dulyn and Melynllyn, 
two lakes situated at elevations of 1747ft. and 2094ft. re- 
spectively above Ordnance Datum, and some 15} miles 
distant from the town. The quantity of water stored in 
these two reservoirs is 139 million gallons. Originally the 
water was conveyed in a Yin. pipe, but this giving signs of 
being inadequate to provide for any considerable time for 
the growing needs of this popular seaside resort, it was 
determined to lay a 15in. main from a service reservoir at 
Llanbedr, into which the water from Dulyn and Melynllyn 
is delivered. The first section of this pipe line, that 
between Llican and Croesau, was 5537 yards long, and 
was completed in 1899. The second section was finished 
in 1902. It was 6300 yards long, and ran between 
Croesau and Llandudno Junction. The third section, 
from Llanbedr to Llican—3120 yards long—was begun in 
1903, and water was turned through it in March, 1904. 
The fourth section, which brings the supply direct into 
Llandudno, was completed during last year. The two 
mains together are calculated to be capable of delivering 
2,600,000 gallons per day. The cost of laying the 1din. 
main has been about £33,300. 








A 9,000,000 Gallon Water Tank. 


There has been in course of manufacture during the 
year for erection at Calcutta an enormous water tank 
which is to be capable of containing no less than 9,000,000 
gallons. This erection will involve the use of some 7000 
tons of steel work. It is to be 321ft. square and 16ft. 
deep, and it will be divided into four separate compart- 
ments. Its height from ground level will be 110ft. In 
addition to the actual weight of the material, the weight 
| of the water contained had to be taken into account in 
| the design of the structure. The water when the tank is 
full will weigh over 40,000 tons, so that the total dead- 
weight will be over 47,000 tons. The supports and the 
concrete foundations have been so designed that there 
will be a weight of six-tenths of a ton per square foot on 
| the soil under the foundations. The bed of concrete is to 
| be 2ft. 6in. deep, and is to be reinforced at its base with a 
system of flat ties crossing each other at right angles 
| beneath the supporting columns. Near the surface of 
the bed there is to be a system of steel joists exactly 
| corresponding to the system of flat ties below, and upon 
| these joists the bases of the supporting columns are to rest. 
| The tank forms part of a scheme to afford a present 
| supply of 32 million gallons of filtered water per day with 

provision for ultimate extension to 40 million gallons. 


| Other Large Water Towers. 

Very much smaller than the foregoing, but nevertheless 
of considerable size, is a water tower erected by the 
Grimsby Waterworks Company at Cleethorpes, and com- 
pleted in June last. This tower is 156ft. high, and is 
| built entirely of ferro-concrete, in which the reinforcement 
|is by means of indented bars. The tank is 35ft. in dia- 
| meter and 46ft. deep. It has a total capacity of 250,000 
| gallons. Another smaller tank is being erected by the 
| North-Eastern Railway Company near its passenger 
| station at York. The tower is 104ft. high and 30ft. in 
| diameter. The structure is of reinforced concrete, and it 
is being built on piles 60ft. long. The tank is to have a 
capacity of 100,000 gallons. The principal object in view 
in the construction of this tank is to secure a high 
| pressure of water for cleaning locomotive boilers. 


Shortage of Water at Swansea. 

A curious state of things prevailed at Swansea during 
August. The newly completed Cray reservoir was full to 
overflowing, and more than 900,000,000 gallons of water 
were available. Swansea has three other reservoirs, 
together ordinarily capable of supplying 3,000,000 gallons 
of water a day. A 17in. pipe line running from the Cray 
reservoir brings down 2,500,000 gallons a day to the 
town. Unfortunately, the three older reservoirs ran dry, 
and the small main from the large reservoir was quite 
inadequate to pass sufficient water for the needs of the 
town, which was therefore in the somewhat absurd 
position of having plenty of water stored without being 
able to take advantage of it. This awkward impass 
might have been avoided had the authorities, in the first 
iiistance, laid a sufficiently large main to the larger 
reservoir. It was, however, deemed not to be prudent to 
spend the money when the new supply was started. It 
would have cost about £100,000. We wonder what the 
loss of putting the town on a three hours’ supply 
for some time amounted to, for that is what happened. 


A Proposed Long Aqueduct. 

Aberdeen proposes to apply to Parliament during the 
coming session for power to derive a supply of water from 
the river Avon in Banffshire. The scheme includes the 
building of a dam on the river and the consequent formation 
of a reservoir. The pipe line would proceed by way of 
Kirkmichael and Strathdon toa reservoir at Wardhead, 
about three miles west of Aberdeen. From this point the 
water would be distributed to the existing reservoirs at 
Pitfodels, Slopefield, and Mannofield. The length of the 
main aqueduct or pipe line is given as 52 miles, and it is 
intended to pass 10 million gallons a day through it. 
The works would take some ten years to complete, and it 
is estimated that they would cost about £1,068,000. The 
project, it is thought, will meet with considerable oppo- 
sition. 








The Mohne Valley Dam. 

There is in course of construction between Soesb and 
Arnsberg, in the valleys of the Helve and Méhne, near 
their junction with the Ruhr, a dam which it is said will 
form the largest water storage reservoir on the continent 
of Europe. It is to have a capacity of 140 millions of 
cubic metres, or over 30,800 million gallons. The area 
covered is 1016 hectares—2510 acres, or nearly four square 
miles. This is about twice the size of Lake Vyrnwy. The 
dam will be 131ft. high from ground level and 2v838ft. 
long. The constructional work will cost, it is estimated, 
about £1,000,000, and to this amount will have to be added 
the cost of the land which must be acquired. Two rivers 
have had to be temporarily diverted. The inundation will 
render necessary the reconstruction of nearly eight miles 
of roadway. An interesting point in connection with the 
scheme is that in addition to the stored water being used 
for supply purposes, advantage will be taken of the 
hydraulic head obtained to erect an electric power-house, 
and it is intended, in the first instance, to lay down a 
plant sufficiently large to develop about 2000 horse- 
power. 


Mechanical Filtration. 

Several places in this country have recently adopted 
mechanical filters. Among these may be mentioned 
Shrewsbury, where a plant for purifying and cleansing 
the water of the Severn was put to work at the end of 
October. The filters used are of the Bell type, in which 
the filtering medium is composed of sand and sulphate 
of alumina. Edinburgh has also erected mechanical 
filters at Fairmilehead, so as to deal with the water 
supply from the Talla. No less than ten such filters have 
been provided, and each is intended to filter from 6000 
to 10,000 gallons of water per hour. Their duty will be 
to remove from the water those minute vegetable growths 
which are found in cases where the supply is from upland 
districts. These not only are liable to grow and obstruct 
the conduits, but, in decaying, to make the water acid, 
and liable to attack lead pipes. Greenock has also 
decided to filter 2,000,000 gallons of water per day by 
means of mechanical filters. 


Troon Waterworks: Loch Bradan Scheme. 


These works consist of a concrete embankment and 
extension core walls which will raise the height of Loch 
Bradan 8ft. higher than the normal level, with the usual 
draw-off and valve tower, measuring house and com- 
pensation works. The aqueduct will be 29 miles long. 
Construction was commenced in April of this year and 
has been attended with some difficulty owing to inacces- 
sibility, the site being 1000ft. above sea level. A light 
railway—average gradient 1 in 25—had to be constructed 
for two miles to meet the public road to the nearest rail- 
way station 14 miles distant. At the outset the river 
Girvan was diverted, whereby the loch was lowered 3ft.. 
enabling the valve tower to be built, and the supply pipe 
laid in the dry, thus rendering a cofferdam unnecessary. 
The embankment, which will be 500ft. long, and with 
the extension cores a total of 1500ft. long, has been partly 
constructed for a length of 100ft. and the excavation 
partly taken out for a further 200ft. Owing to the rock 
foundation being found defective, the excavation had to 
be carried to a greater depth than was anticipated, a 
satisfactory foundation having been found 18ft. below 
the surface. The aqueduct will consist of eight miles 
of 18in. diameter steel-ribbed concrete pipes, of which 
three miles are completed; the remainder will consist of 
16in. to 10in. diameter cast iron pipes, of which five 
miles still remain to be laid. For about eight miles 
the aqueduct passes through exceptionally rough ground, 
and in many places through moss 8ft. to 10ft. deep. 
Progress has been delayed by an extremely wet season, 
but the water is expected to be turned on by July, 1910. 





SANITARY ENGINEERING. 


General Remarks. 

Ir cannot be said that there has been any very startling 
development in sanitary engineering during the year just 
past. On the contrary, matters have been in a very quiet 
state, and only those works which have been practically 
compulsory have been carried out. There appears to 
have been a tendency to “go back to the land,” and 
towards the use of precipitants as contrasted with the 
purely biological processes; and there is a great deal to 
be said in favour of these moves. There is no doubt that, 
given the right kind of land, the very best possible results 
can be obtained. There is, however, the difficulty in 
getting just that right kind. There is also no doubt that 
in the present state of our knowledge the use of chemical 
precipitants is practically essential when dealing with the 
sewage from large aggregations of population. What is in 
store in the future it would be impossible to say, but it is 
noticeable that there are signs that disposal works are 
being designed with more regard to their particular 
requirements, and that all works are not being constructed 
to work on the same lines regardless of whether these are 
the best or not. 


The Treatment of Distillery Refuse. 


The Royal Commission on Sewage Disposal have issued 
as Blue-books during the year their Sixth Report and 
Appendix III. to the Fifth Report. The former deals 
exclusively with the disposal of refuse from distilleries. 
It first of all discusses the various types of refuse, and 
then the methods in vogue for treating them, and. the 
conclusion arrived at is that it is possible to treat ‘these 
liquids either on land or on filters, so as to produce a 
satisfactory effluent. For their treatment, it is stated, 
percolating filters have been found more efficient than 
contact beds, and, according to present knowledge, it 
appears to be desirable, first, to dilute the waste liquids, 
and then to treat them with lime before filtering them. 
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The destruction of pot ale is discussed, and it is remarked Ww e have frequently referred in our columns to this large 


that this may be brought about by heat. It is possible 
to evaporate this liquor, and then, by incinerating the 
syrup so obtained, to produce a manure which has a fairly | 
ready sale, though the revenue from such falls far short | 
of the expenditure necessary to produce the substance. 


Methods of Treating and Disposing of Sewage. 
Appendix ITI. to the Fifth Report of the Royal Com- | 
mission contains the results of a long series of observa- | 
tions made at twenty-seven sewage works and experi- | 
mental stations by officers of the Commission. The 
places chosen covered practically all the main processes of | 


sewage purification by biological filters at the time when | 


the scheme of investigation was projected. They were 
considered to afford the best examples of these for the 


purposes of investigation, though not necessarily the most | 


perfect examples in every case. A great deal of care and 
trouble has been lavished on this part of the Commission's 
work, and a mass of information more or less interesting 
and important has been brought together. The popula- | 
tions of the various places considered varied from 500 at 
Prestolee to 80,000 at York, and each place is dealt with 
under a separate heading. All sorts of particulars are 
given for each, such as population, water supply, average 


dry -weather flow, gallons of sewage per head, details of 


filters, nature of sewage, &c., and, as a work of reference, 
no doubt, the book will be of value, though, as it only 
deals with a comparatively small number of places, this 
value is naturally limited. 


London Main Drainage. 
The extension of the main drainage of the metropolis, 


which has been proceeding for some years past under the | 


direction of the Main Drainage Committee of the Council, 
and of Mr. Maurice Fitzmaurice, C.M.G., the Chief 


Engineer of the Council, has made good progress during | 
On the north side of the river | 


the last twelve months. 
the new middle level sewer extending from Paddington to 
Nd Ford, a distance of about eight miles, which 
begun in the year 1906, has now been practically com- 
pleted. This sewer, together with the new sewer laid 
from Hackney Wick to the boundary of Tottenham—a 
length of about 2} miles—which has also been completed 
this year, will, it is believed, materially improve the 


was | 


| canal basin and entrance were 


drainage conditions of north and north-east London, 
especially in times of heavy rain. These large sewers, 
varying from 9ft. to 6ft. in diameter, have been con- | 
structed mostly in tunnel through strata which have 
varied from water-logged gravels to solid blue clay. The | 


new middle level sewer is now being extended to the 
county boundary at Willesden in order to take the 
drainage from the Brent Valley, a duty which was placed 
on the London Council under a recent Act of Parliament. 
The new low-level sewer on the north side, which extends 


11 miles, varies in diameter from 10ft. 6in. to 5ft., and 
considerable progress has been made this year in the 
work. The bulk of the work is to be tunnelled in blue 
clay ; nevertheless, for a considerable part of the length, 
owing to the presence of water, the excavation will have 
to be carried out by the aid of a shield and compressed 
air. On the south side of the Thames the contract for 
the new low-level sewer from Deptford to Battersea has 
been awarded, and it is hoped the works may be put in 
hand early in the new vear. 
southern outfall sewer between Deptford and Crossness, 
the new high-level sewer from Catford to Crossness, each 


from eight to nine miles long, and from 10ft. to 11ft. 6in. | 


in diameter, have been completed, and this leaves only 
the new low-level sewer above mentioned to complete the 
scheme. 


The London Southern Low Level Sewer. 

The tenders for this sewer varied in amount from 
£481,553 to £531,384, and the lowest tender has been 
reconunended for acceptation. The sewer 
tended to relieve the existing low level sewer in this area 
and to diminish the possibility of floodings occurring in 


the low-lying district through which it will pass. The 
contract time for its completion is three years. As show- 


ing how accurately the Engineering Department of the | 


Council estimated for the work, we may state that the 
estimate put forward by Mr. Maurice Fitzmaurice was 
£489,500, and that four of the tenders sent in were within 
£10,000 of this figure, one of them differing from it by 
only some £1300. This, in a sum of practically half-a- 
million of money, will be acknowledged on all sides as 
being remarkably close calculation. While on the matter 
of figures, we may add that the total cost of the various 
works above enumerated was estimated at £3,772,550, 
and that there is every reason to anticipate that the 


| storm-water 


The duplication of the great | 


itself is in- | 


whole scheme will be completed at a cost well within 


this amount. 


Glasgow Main Drainage. 
The whole works of the Glasgow main drainage under- 


taking, authorised under special statutes in 1891, 1896, 
1898, 1901, 1903, 1904, and 1907, are practically com- 


pleted, and the Corporation of Glasgow, keeping in view 
the great improvement which has been already effected 
on the condition of the river, look forward with confidence 
to witnessing, within a few months from now, the further 
result of the authorised expenditure of 24 millions ster- 
ling. The last of the contracts let was for an additional 
sludge steamer, to act conjointly with a sister twin-screw 
ship—the Dalmuir—in conveying the residual sludge of 
the Shieldhall Sewage Works to the three-mile limit 
beyond the Garroch Head, on the Firth of Clyde—an 
expansive tideway, 
over 60 fathoms. The whole of the complicated works 
authorised by the statutes enumerated have been carried 
out with an unprecedented minimum of accident to life 
and to property, which is a notable circumstance, con- 
sidering the extremely variable nature of the strata 
through which the sewers were carried, at depths some- 


times between 50ft. and 60ft. below the surface level. | was completed early this year, and that under the other | at 7.0 p.m. 


12 mies in width, with a depth of | 


| respectively in 1903, 1906, and 1907. 


| Sewage disposal undertaking. 


Manchester Drainage. 
A committee consisting of representatives of the Rivers, 
| Paving, and Withington Committees of the Manchester 
pens Council was held a short time ago with a view to 
considering the question of the drainage of the city. 
| With the growth of Manchester during recent years there 
| has been a great increase in the volume of water turned 
into the sewers, and some districts have suffered from 
| flooding on this account. It is considered by some that 
the Corporation should now consider a comprehensive 
| scheme capable of dealing with the sewage of the whole 
| of the city. A report on the subject has been asked for 
| from the Rivers Committee as to the adequacy of the 
| present system in view of the inclusion of out districts 
within the city, and this is now, we understand, in course 
| of preparation. 


Extension to the Sheffield Disposal Works. 

At the end of October the first section of the new 
extensions to the Sheffield Sewage Disposal Works were 
|opened. The system of disposal carried on at the 
| existing works is that of chemical precipitation, followed 
by aeration over weirs, and continuous filtration through 
|coke. When first constructed they were regarded as a 

model, but in later times a more effective purification 


| flow settling tanks and contact beds—at first only one 
| contact, though a second may be added if found necessary. 
The scheme of remodelling the works is extensive, and 
includes amongst other things nine new 
and the conversion of the existing tank area into eight 
additional tanks, as well as sixty half-acre contact beds 
and sixteen acres of storm beds. A bridge and syphons 
are also being constructed across the river Don. The 
completed works are to be capable of treating 644 million 
gallons of sewage a day, and the alterations will entail, 
it is estimated, an expenditure of over £270,000. 


Bradford’s Esholt Sewage Disposal Works. 
The Esholt Sewage Disposal Works were commenced 
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two Acts has made substantial progress. The works 
when completed will provide for the main sewerage of 
the whole of the watershed of the river Ebbw, and the 
undertaking is one of the most comprehensive of its kind 
in the United Kingdom. The method of disposal of the 


| sewage is by discharge into the sea for a limited period 





| this, 


| University, 


settling tanks | 


by the Bradford Corporation in the spring of this year. | 


Three lines of pipes were laid under the bed of the Leeds 
and Liverpool Canal at Easter, this work forming part of 
| the scheme for dealing with the sewage from the low- 
lying portion of the village of Greengates. In June the 
commenced, and are now 
completed. The dock is capable of holding four canal 
boats, and is designed to facilitate the carriage of material 


to the new sludge disposal works, which will adjoin. In | 


August the Eccleshill and Idle intercepting sewer was 
| commenced, and is now more than half completed. The 


| Dawson Wood tunnel, nearly half a mile in length, has 


from Abbey Mills to Hammersmith, a distance of over | been successfully driven, and the lining is now being pro- | 


The finished section is 3ft. 6in. by 2ft. 4in., 
egg-shaped. This sewer is designed to bring the sewage 
from the district of Eecleshill and Idle to the main 
works. In September the branch railway, portion of the 
tanks, and a portion of the precipitation 
tanks, were commenced. The branch railway from the 
Midland Railway Company’s system at Apperley Bridge 
| is also designed to accommodate the new sludge disposal 
| works, which are thus served by railway, canal, and road. 
When completed the storm-water tanks will temporarily 
be used to treat the Eccleshill and Idle sewage, and the 
| precipitation tanks the sewage from the out district of 
Yeadon, which the Corporation have undertaken to treat. 
A commencement is to be made immediately with the 
new sludge disposal works at Strangford. 


ceeded with. 


Cardiff Western District Main Sewer. 

In a paper read before the Incorporated Association 
of Municipal and County Engineers at a district meeting 
held at Cardiff in October, Mr. W. Harpur, the city 
engineer, described the extensive works now being carried 
| out in connection with the Cardiff's western district main 

outfall sewer. The existing main sewer is being inter- 
cepted at three points, and the 


on each tide. The total length of the sewers authorised 
under the three Acts is a little over fifty miles, and the 
total borrowing powers sanction is £329,530. 


Belfast and “ Ulva Latissima.” 

Belfast is still making strenuous efforts to combat the 
evil results of the luxurious growth of the green seaweed 
ulva latissima in the Lough. This seaweed grows in 
large quantities in the shallow sluggish waters of Belfast 
Lough, and when uncovered by the tide is a cause of 
considerable nuisance. Its presence is stated to be 
always indicative of sewage pollution, and though at 
Belfast great care is taken in the production of the 
sewage effluent the nuisance of the weed remains. And 
in spite of much trouble in its destruction and 
removal, as many as 20,000 tons of it having been 
collected during last year. Professor Letts, of Queen's 
Belfast, has given much attention to the 
matter. His latest investigations appear to have shown 
that if the growth of the weed is to be stopped, or even 
considerably reduced, it is necessary to produce an 
effluent not only free from ammonia, but also from: those 


was demanded, and it was decided to employ continuous | nitrogen compounds such as nitrates, the presence of 


which is ordinarily regarded as evidence of purification. 
He accordingly experimented in the direction of bringing 
this about, and found that, if the eftluent from 
percolating filters were mixed with precipitated sewage in 
equal quantities and the mixture treated in contact beds, 
the organic matter in the sewage was oxidised at the 
expense of the nitrates in the filter effluent, the net result 
being a reduction in the total quantity of ulva-growing 
food. The result of a trial of this idea on a large scale 
will be awaited with interest. Meanwhile it has been 
noted by some observers that mussels appear to have an 
intimate connection with the growth of the seaweed. It 
has been remarked that wherever it grows there are 


mussels ; and wherever there are no mussels there is no 
ulva. Some go so far as to say that if all the shell fish 


were destroyed there would be no more of the seaweed, 


The Action of Sea Water on Sewage. 

A series of chemical and biological experiments have 
recently been carried out by Messrs. J. E. Purvis, G. H. 
Macalister, and E. Minnett, with various mixtures of 
strong and weak sewage with sea water. These experi- 
ments have shown that it is a mistake to discharge un- 
treated sewage into a tidal estuary or direct into the sea. 
The growth of the organisms, the office of which is, under 
advantageous circumstances, to convert the organic 
material into organic substances, is apparently stopped, 
or at any rate retarded. The sewage, therefore, is, accord- 
ing to this investigation, decomposed exceedingly slowly, 
and as a consequence, becomes a nuisance—occasionally 
a serious nuisance. It is suggested that any decomposi- 
tion of the sewage is probably brought about by the oxygen 
dissolved in the sea. The results of all the tests carried 
out plainly pointed to the desirability of submitting the 
sewage to some sort of preliminary treatment before it is 
discharged into the sea. 


| Opening of New Disposal Works at Warsop. 


sewage led in a 6ft. | 


| diameter circular sewer for 1500 yards to a pumping | 


station. 
150 gallons per head per day of the population in the 
drainage area will be pumped through a lift of 61.5ft., 
and will then gravitate to the outfall. 
procure a free discharge of sewage and storm water at all 
states of the tide. 
quantity above mentioned will discharge into the Ely, 
which is a tidal river. 
mean tide level is reached, after which pumping will be 


The idea is to | 


The storm water over and above the | 0 i 
| the published accounts are right. 


° - , +) | similar ECE » Ta . rece - Jai Mh ¢ Jev rt. 
The discharge will be free until | similar forecast of the Lion, recently laid down at Devonport 


The whole of the sewage up to a maximum of | 


| resorted to, the maximum head to be pumped against | 


being 32ft. The pumping plant consists of vertical 
plunger pumps driven by steam engines for dealing with 
the ordinary sewage, and centrifugal pumps driven by 
gas engines for the storm water. 
steam-driven pumps, each of 60 horse-power, and two 
smaller sets of 20 horse-power each. ‘he storm water 
plant consists of two sets of vertical gas engines, each 
of about 150 horse-power, direct-coupled to centrifugal 
pumps. 


Large Sewerage Works in Monmouthshire. 

A very large scheme is in progress in Monmouthshire. 
It forms the subject of three Acts of Parliament obtained 
The first-named Act 
incorporated a joint Board consisting of representatives of 
the Urban District Councils of Abercarn, Abertillery, Ebbw 
Vale, Nantyglo, Blaina, and Risca, and authorised the 
construction of a main sewer having an outfall into the 
Bristo] Channel at low-water mark about two miles west 
of the mouth of the Usk. The 1906 Act brought in the 
urban district of Mynyddislwyn and included the building 
of a sewer in the lower portion of the Sirhowy Valley. 





The 1906 Act authorised the extension of this sewer and 


| added the urban districts of Bedwellty and Tredegar to 


the scheme. The work sanctioned under the 1903 Act | 


A small but well-designed disposal works was opened 
in the middle of November at Warsop. These works have 
been carried out at a cost of about £17,000. The sewage 
gravitates from all parts of the area, including Market 
Warsop, Church Warsop, and Warsop to an outfall works. 
The sewers vary in diameter from Yin. to 15in. At the 
outfall there is a large underground tank, and the sewage 
which collects in this, is pumped by means of oil engine 
driven pumps up to two settling tanks constructed at a 
higher level. From these the settled sewage is automati- 
cally discharged, and tiows by gravity through revolving 
sprinklers on to two circular filter beds, the eftluent from 
which is finally delivered again by gravitation on to land. 


H.M.S. LION. 


IN our issue of November 26th we ventured to give an 
illustration of the Orion as she will appear when complete, if 
On page 14 we offer a 


When completed, this vessel will be by far the most notable 
war vessel in the world. She will be about 7OOft. long 
between perpendiculars and 86ft. 6in. in beam. She will 


| displace about 26,500 tons, and will be propelled by turbines 


There are four sets of | 


of 70,000 shaft horse-power. Her speed will be probably not 
far short of 30 knots. Her armament will, following the all- 
big-gun principle, consist of eight 12in. guns in four barbettes, 
and all will be placed on the centre line. As her secondary 
armament she will probably carry sixteen 4in. guns. 

Unlike the Orion, the Lion will probably have two tripod 


masts, and, in view of the fact that she carries no less than 


| forty-two boilers, which have to burn coal enough to develop 


70,000 horse-power, we have shown her with four funnels. 


| It may be recalled in support of this that the Mauretania 


and her sister of approximately the same power have each 
four funnels, and that the Invincibles, which develop only 
40,000 horse-power, have three. Hence, even with four 
funnels, if the same cross-sectional area per unit is allowed, 
the Lion would be under-funnelled. There is, moreover, the 
fact that the use of four uptakes permits a more convenient 
arrangement of the boiler-rooms; and, finally, that there is 
room for the four. The only argument against them is 
increased target area; but four funnels have been frequently 
employed in cruisers, and even six. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS, 
The ordinary monthly meeting of the Association will be held at 
the Grand Hotel, Colmore-row, Birmingham, to-morrow evening, 
The president will deliver his opening address, 
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OBITUARY. 


SIR EDWARD LEADER WILLIAMS. 


Ir is with deep regret that we have to announce the 
death of Sir Edward Leader Williams, which occurred at 


| sod was turned. 


| 


his home at Altrincham on Saturday last at the ripe age | 


of eighty-one. 
health, which prevented him from taking any active part 
in his profession, but as recently as Christmas Day he 
was with his family. 

During his long professional career, Sir Edward Leader 
Williams had opportunities of distinguishing himself such 
as fall to the lot of few engineers, the most noteworthy of 
which was, of course, the design and construction of that 
remarkable inland waterway, the Manchester Ship Canal. 
He had the good fortune to be the eldest son of Mr. E. L. 
Williams, the engineer of the Severn Navigation. and it 
was in connection with this scheme that the young engi- 
neer commenced to gain his practical experience. When 
this work was completed he joined the engineering staff of 
the Great Northern Railway, which was then being con- 
structed through Lincolnshire. Subsequently he was 
responsible for carrying eut improvements in connection 
with Shoreham Harbour, which was extended in the direc- 
tion of Hove. 

After a period on the constructional work on the Admi- 
ralty Pier at Dover, the River Weaver Trust secured his 
services. This was in the year 1856. On this river he 
brought about improvements of 
first-class importance, among which 
were the removal of the Northwich 
Lock, the construction of the Dela- 
mere Dock, and the world-famous 
Anderton hydraulic lift, which has 
recently been re-designed by Mr. 
Saner. Before Mr. Leader Williams 
became engineer to this waterway, 
the largest barges and flats which 
could be navigated were capable of 
carrying only 80 tons, whereas at 
present vessels of a capacity of be- 
tween 200 and 300 tons make use of 
the navigation. The Anderton lift, 
it may be remembered, connects in 
an ingenious manner the river men- 
tioned with the Trent and Mersey 
Canal, which is, at a level, 52ft. 
higher than that of the river, and 
serves the Pottery districts. 

While still engaged on the Weaver 
Navigation work, Mr. Leader Wil- 
liams was appointed engineer to the 
Bridgewater Navigation Company, 
which had purchased the Bridge- 
water canals and the Mersey and 
Irwell Navigation from the Bridge- 
water Trustees. In this capacity 
he was responsible for the enlarge- 
ment of the docks at Runcorn and 
for the successful introduction of 
steam towing. About the same 
time he was elected to serve on the 
Conservancy Committee under the 
Upper Mersey Conservancy Act, 
1876. 

Not long after this the subject of 
constructing a canal from Manches- 
ter to the sea which would accom- 
modate sea-going vessels came into 
prominence, and at a meeting held 
at Mr. Daniel Adamson’s house at 
Didsbury in 1882 a provisional com- 
mittee was formed to consider the 
question. The first step taken by 
this body was to arrange for pre- 
liminary surveys, and Mr. Hamilton 


H. Fulton and Mr. Williams were 
appointed joint engineers. The 


schemes put forward by these two 
engineers differed widely in their 
essential features, for Mr. Fulton 
advocated a tidal waterway without 
locks, which would have necessitated 
the placing of the Manchester 
Docks in a deep excavation, some 60ft. below the street | 
level. In order to obviate this serious drawback, Mr. | 
Williams suggested using the tidal estuary for some dis- 
tance, and from that point the construction of a canal 
with four sets of locks. 
been retained as consulting engineer to the scheme, 
reported in favour of the latter method of construction, 


For some time he had been in failing | 
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Few men could have succeeded in the 
face of the trenchant cross-examination as did Mr. Wil- 
liams. His success was chiefly due to his remarkable and 
imperturbable temper. In addition to the powerful oppo- 
sition of the railway companies with which the canal was 
to compete, Mr. Williams’ scheme to deepen and train 
the tidal channel through the Upper Mersey and com- 
mence the canal proper at a point above Runcorn met 


| with very hostile opposition on the part of the Mersey 


Docks and Harbour Board. This body succeeded in 
upholding their objection to the scheme on_ the 
ground that the depth of water over the bar 


of the Mersey would be reduced by causing silting 
in the wide portion of the estuary above Liverpool, and 
decreasing the volume of tidal water available for scouring 
the channel at the bar. The Board’s contention was 
supported by a number of eminent engineers, including 
Captain Eads, an American engineer, who was responsible 
for the work of training and concentrating the water of 
the Mississippi into the Gulf of Mexico, through one of its 
branches, in order to obtain a deep navigable channel. 
This witness was paid, it is said, the huge fee of £4000 
for evidence which had little bearing on the scheme con- 
templated. Against this array of engineering talent Mr. 
Leader Williams had for support engineers responsible for 
the works of development of the rivers Tyne, Tees, and 
Clyde, Mr. Abernethy, and others of equal eminence. 

Although this estuary scheme was defeated, Mr. 
Leader Williams had another card left to play. He took 


SIR EDWARD LEADER WILLIAMS 


advantage of the alternative scheme which had been 


suggested during the proceedings by the Dock Board 
|engineer, and in this case met with success after 
a fight which will never be forgotten by the pro- 


Mr. James Abernethy, who had | 


with the result that the lock scheme was adopted and Mr. | 


Williams was appointed engineer to the scheme. Then 
followed the long parliamentary procedure extending over 
several years before the Bill to enable the canal to be 
constructed received Royal Assent. 


The construction of the Manchester Ship Canal was com- | 


menced in 1888 and was completed in 1894 after numerous 
vicissitudes, and it was in surmounting frequent difficul- 
ties brought forward by powerful opponents before Parlia- 
mentary Committees that Mr. Williams demonstrated his 
phlegmatic temperament and unruffled demeanour under 
almost distracting circumstances. Next came the 
organisation of the huge staff, the settling of the con- 
tract, which at times involved the employment of nearly 
20,000 men, and the construction of over 200 miles of 
temporary railway, with the necessary rolling stock. To 
add to these difficulties the death of the contractor before 


the completion of the work caused the Ship Canal Com- 


pany to rescind the contract and take over the works in 
their incomplete condition with all the plant and 
liabilities. 

Before dealing further with the constructional difficul- 
ties we ought to refer again to the long struggle in_push- 
ing the scheme through Parliament, which involved an 
expenditure of over £150,000 and lasted 175 days before a 


moters of the Canal. This was in 1885. In November, 
1887, the contract for carrying out the work was let to 
Mr. Walker for £5,750,000, a sum considerably below the 
estimates, and the first section was opened in 1891. The 
whole canal was completed in January, 1894, or over 
seven years after the commencement, and when the late 
Queen Victoria formally opened it Mr. Williams was 
rewarded with a knighthood, which was richly deserved. 
In addition to a large amount of dredging, 51,000,000 
cubic yards of soil, including sandstone rock, were 
removed. The rivers Irwell and Mersey were crossed 
no fewer than fourteen times, and their waters had to be 


provided for while the new channel was being cut. To 


cross the numerous roads, eight swing bridges and seven 
fixed bridges had to be constructed and erected ; smaller 
streams which were intercepted had to be dealt with, 
while one river had to be carried by a syphon under the 
bed of the canal. The main line of pipes of the new 
Liverpool water supply undertaking required the pro- 
vision of a culvert under the canal. But the work which 
excelled all others in the eyes of the world was the 
replacing of Brindley’s celebrated aqueduct whieh carried 
the Bridgewater Canal over the river Irwell at Barton by 
a structure for carrying the barge canal over the Man- 
chester Ship Canal without blocking the latter. Here 
Sir Leader Williams’ experience of the Anderton lift 
served him well, and resulted in the construction of the 
swing aqueduct which is now so well known, 
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The works enumerated by no means exhaust the list of 
engineering feats which had to be accomplished. Five 
lines of railway which crossed the line of the canal had to 
be diverted and raised 75ft. above the level of the water in 
the canal to allow vessels to pass under the bridges. This 
work involved the construction of heavy piers and abut- 
ments. The underpinning of one of the piers of the great 
railway bridge at Runcorn was another duty—considered 
by the Canal Company's engineers needless—imposed in 
the interests of a railway company. These deviations 
were a source of great trouble and anxiety. ive sets of 
locks were required for the navigation, “with a total rise 
of 60ft. 6in. The entrance locks at Eastham were a set of 
three, whilst the Irlam locks consisted of a large and a 
smaller lock side by side to accommodate vessels of varying 
dimensions and to economise water. In addition, several 
other locks had to be built for the Weaver and Bridge- 
water navigations. The docks at Manchester and Salford 
cover over 104 acres, and the level of the water is TOft. 
above the sea level on Ordnance Datum. 

In 1905 Sir Edward Leader Williams was appointed 
consulting engineer to the Canal Company. He was for 
some years a vice-president of the Institution of Civil 
Engineers. He was twice married, and leaves a widow 
and family. 


T. H. HOSGOOD AND E. D. HOWELLS. 

It is a singular fact that two of the principal agents 
of the late Richard Fothergill—Mr. 
T. H. Hosgood and Mr. E. D. 
Howells—should die within so short 
« period of one another. Mr. Hos- 
good was the ehief engineer of Aber- 
nant and Plymouth Works, a most 
capable and inventive genius, who 
was conspicuous at Plymouth Works 
when they were transformed from 
the old but excellent cold blast to the 
hot blast system, preceding steely 
iron, and the era of steel production 
after the method of Bessemer. But 
Mr. Fothergill’s essay was unfortu- 
nate. He is stated to have spent a 
quarter of a million sterling in re- 
constructing the works, and then 
was overwhelmed by _ financial 
troubles, and retired from public life. 
Mr. Hosgood did excellent work at 
Abernant, and his arrangements for 
meeting the demands of the works 
by elaborate water powers were re- 
garded by competent judges as being 
of marked ability. His various in- 
ventions at Abernant House came 
in also for high praise. He died at 
Swansea in his eightieth year. 


By the death of Mr. Howells, 
formerly at the head of the mining 
department of Plymouth Works, 
in the time of Richard Fothergill, 
an interesting personality disap 
pears. His father was the last to 
“seour” the mining area of the 
parish to obtaining ironstone for 
smelting in the local works. He 
lived to see the advent of the 
Scales, of the few to sink 
large fortunes in Wales as pioneers 
of the iron era. He had a thorough 
knowledge of the mineral district, 
and was a most intelligent narrator 
of its history ; and, in addition, had 
personal knowledge of all the old 
coalowners, whom he would trace 
from _ insignificant beginnings 
throughout their career. Thus he 
was a living historian, and by all 
held in great respect, from Lord 
Aberdare to the collier kings who 
ruled up to the edge of modern 
days. After the collapse of Aber- 
nant and Plymouth Works, he 
became manager to the trustees of 
Hooker and Co., Walnut Tree, and 
eventually retired to his birth-place Gelly Isaf, Aberdare, 
where he died on the Ist of January in his seventy-eighth 
year. 


sole 


W. J. CUDWORTH. 

WE have to record with regret the death on Friday, Dec. 
31st, of Mr. W. J. Cudworth, of York. Mr. Cudworth 
resigned in October last the position of chief engineer of 
the southern division of the North-Eastern Railway, 
being succeeded by Mr. C. F. Bengough, the district engi- 
neer of the Newcastle-on-Tyne area. Mr. W. J. Cudworth 
was born at Darlington in 1849, and in 1865 he entered 
the engineer's office of the North-Eastern Railway at 
Darlington, but, shortly after finishing his time, left the 
engineering profession, and qualifying himself as an 
architect, entered the office of Mr. G. Somers-Clarke in 
London in 1870. Four years later, however, he returned 
to railway engineering, and from 1874 to 1891 he served 
as assistant under his father and Mr. Joseph Cabry. On 


| the retirement of Mr. Cabry in 1891, he became engineer 


of the central division of the North-Eastern Railway, but 
in 1899, when the railway was divided into two instead of 
three divisions, he went to York as the first chief engi- 
neer of the enlarged southern division. 

Included amongst the railway engineering works with 
which Mr. Cudworth was prominently associated are the 
extension of the Hartlepool docks and of the Wear Valley 
Railway ; the construction of the new Durham coast-line 


| connecting the Hartlepools and Seaham, and Isle of 


Axholme Joint Railways, the lJatter including a swing 
bridge across the South Yorkshire Navigation ; and, finally, 
the Selby and Goole Railway, still in course of construction, 
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RAILWAY MATTERS. 


A ratLway is to be constructed from Bethlehem, Orange 
River Colony, to a point near Villiers, on the Vaal River, and 
thence to a point on the Germiston-Volksrust Line, in the 
Transvaal. 


AccorpInG to the latest returns issued by the Russian 
Ministry of Ways of Communication the rolling stock on thirty- 
four Russian railways consisted of 16,162 locomotives, of which 
10,976 are in use and 3144 are in the workshops ; 414,267 trucks, of 
which 3181 are in warehouses, 27,763 are being repaired and 
380,637 are in use, and tank-trucks for carrying oil numbering 
24,120, of which 18,468 are running. 


THE Bagdad Railway, which is being constructed by 
Germany, will have a total length of at least 1375 miles, of which 
German capital has now laid down only 500 miles. Seeing the vast 
importance of the projected line of railway from a German aspect, 
it is not at all surprising that at last German financial circles have 
been led to try to raise in England and also in France the neces- 
sary capital now needed for carrying on the railway towards the 
Persian Gulf. 


At this moment China possesses 6300 miles of rail- 
ways, of which only 1930 are managed by the Chinese. The 
management of the remaining 4370 miles is divided among six 
foreign Powers, as follows:—Russians manage 1077 miles, Belgians 
903 miles, Japanese 702 miles, Germans 684 miles, English 608 
miles, and Frenchmen 400 miles. When the railways now being 
laid down in China are finished, the total length of China’s railway 
system will amount to 8000 miles, 


THE New Haven Railway, states an American contem- 
porary, is constructing a mile of experimental overhead trolley line 
beyond the Stamford terminus of its present electrical road. The 
new system is designed to lessen the weight and cost, and eliminate 
certain undesirable features, of the existing style of construction 
from Woodlawn to Stamford. Apart from the reduced cost, the 
new construction will have the great advantage that the trolley 
wire only will be alive and carried upon the customary insulators, 
breakages of which have been frequent. The main cables will be 
strung directly from the supporting columns. 


Tue Coventry Railway Bill has been deposited in the 
Private Bill Office of the House of Commons for introduction into 
Parliament next session. Under this Bill power is sought to con- 
struct a main line 8? miles in length, commencing in Coventry 
near Counden-road Station by a junction with the Coventry and 
Nuneaton branch of the London and North-Western Railway, and 
terminating at Arley by a junction with the Whitacre and Nuneaton 
branch of the Midland Railway. From this main line branch lines 
are proposed for the purpose, as the preamble states, of developing 
the coaltield through which the railway will pass, and for con- 
necting the collieries with the railway. 


A TRIAL run was recently made over the first electric 
railway constructed on the great railway system of the Midi. The 
line runs from Villefranche-Verneh-les-Bains to Mont Louis, and is 
said by La Revue Practique de Ul Electricité to be of an exceptionally 
bold design, being built on the side of a very steep range of 
mountains. It has a length of 28 kilom., and rises from a height 
of 427 m. to 1510 m. by means of gradients, varying from 25 mm. 
to 60 mm. per metre. A feature is the Gisclar Bridge, hung by 
metallic cables 80 m. above the bed of the Tet, and certainly note- 
worthy among the most daring constructions of the kind in Europe. 
The line was opened to traffic on the 25th ult. 


THE announcement has been confirmed in Boston of 
the purchase by the Boston Elevated Railway Company of a 25-acre 
tract of land in South Boston to be the site of a large generating 
station of the alternating-current type, which will ultimately 
supersede all or nearly all of the scattered plants which have for 
many years generated and distributed direct current at from 575 
volts to 600 volts for the operation of the surface, elevated, and 
subway lines of the system. Many of these separate stations have 
displayed excellent efficiency in their individual operation, but 
there is ‘ittle question that broad opportunities for increasing the 
economy of production and distribution of power await the 
centralisation of the steam and electrical system. 


DurinG the last few years, states the Electrical Review, 
the question has often been raised as to the desirability of the 
purchase by the Berlin Municipality of the undertaking of the Berlin 
Tramways Company, but without definite result. At the present 
time the municipality and the company have suspended large con- 
struction schemes which had been decided upon. The company 
has had in contemplation the building of an underground railway 
system, but shows no sign of carrying the proposal into effect. It 
is said that both parties are ready to adopt the principle of repur- 
chase, provided a scheme satisfactory to both can be discovered. 
The most important point, of course, is the purchase price, con- 
cerning which there are varied estimates. In some quarters it is 
asserted that the price will probably work out in the neighbour- 
hood of 200,000,000 marks. 


Two American locomotives are shortly to be introduced 
on the Natal Government Railways with a view to comparing their 
efficiency with that of the British engines usually supplied to 
South African Railways. The test to be carried out is of interest 
to all the South African 3ft. gauge railways, and its results may be 
of great practical consequence to British makers. The American 
engines will have to stand their test with five specimens of the 
latest development in locomotive designing for Natal conditions 
which have been built by the North British Locomotive Company 
at Glasgow. The latter are of the eight-wheeled coupled tender 
type which was introduced about four years ago as the successor 
to the Reid engine, but the officials of the locomotive depart- 
ment have succeeded in devising material improvements to the 
original design, especially with regard to the facility of its 
running, and the provision of a supplemented heating surface. 
The former has been secured by the addition of a trailing 
bogie, and the latter by enlarging the firebox. The total weight 
of the new locomotive is about 110 tons, and over all the length 
of its wheel base is only 3in. greater than that of the Reid engine, 
thus illustrating the much larger amount of driving power which 
has been compressed into practically the same dimensions. 


Ir is announced by the Australian Mining Standard 
that the report on the survey for the proposed railway from Port 
Augusta (South Australia) to Kalgoorlie (Western Australia), which 
would complete railway communication between Brisbaneand Perth, 
wa Sydney, Melbourne, and Adelaide, has been presented to the 
Commonwealth House of Representatives. The principal difficulty 
in the way of the railway is the lack of water supply. Large areas 
on the route are subject to periodical drought, and water would 
have to be kept in covered reservoirs. The length of the line would 
be 1063 miles. In making calculations as to the cost of construction, 
it has been assumed that a 4ft. 84in. gauge would be adopted, with 
a ruling gradient of 1 in 80, and a minimum curvature of 20 chains 
radius, The rolling-stock is estimated ona service of one passenger 
train per day each way, and~one goods train each way on every 
second day. Earthworks are for the most part light, and culvert 
and bridge requirements are small. The total cost of the work is 
estimated at £3,925,000, viz., clearing, £16,000; fencing, £8000 ; 
earthworks, £355,000 ; bridges and culverts, £65,000; rails and 
fastenings, £1,005,000 ; sleepers and ballast, £1,019,000; plate- 
laying, £117,000 ; water supply, £609,000 ; station yards (including 
telegraph equipment, terminal accommodation at both ends, and 
workshops and machinery), £335,000 ; rolling-stock, £291,000 ; land 
purchase, £5000 ; engineering and supervision, £100,000. 














NOTES AND MEMORANDA. 


THE deterioration by rust of steel used in subway con- 
struction has recently been made the subject of special observations 
at Boston, Mass., by Mr. H. A. Carson, formerly chief engineer of 
the Transit Commission of that city. About 200 columns, 70 
beams, and 150 knee-braces were removed in some reconstruction 
work and found to be substantially free from rust, although some 
was found on the bottom of a considerable number of fin. by 2lin. 
by 24in. base plates of columns. The rust was generally in thin 
layers, but some local swellings measured almost jin. It is 
Mr. Carson’s belief that the rust was caused or permitted by 
slight settling or shrinking away of some of the finer portions of 
concrete under the base plates, allowing them to rest upon the 
coarser portions. The smaller base plates were practically free 
from rust. 


AN instructive instance of long-distance transmission 
of power, states the Electrical Engineer, is furnished by the Helsing- 
borg-Helsingire service. Close by the tovn of Helsingborg, in 
Sweden, the river Laga has a sudden fall of over 300ft., and this 
has been utilised for the establishment of a hydro-electric station. 
The power so generated is conveyed by cable over a few miles of 
land to the coast, and there by submarine cable across the narrow 
straits (about three miles) to Helsingérein Denmark. The distance 
is not very great as such things go, certainly very much less than 
many others both in Europe and America, but the two peculiarities 
here are the facts of a submarine cable being used and that the 
undertaking is of an international character—the force of a 
Swedish river being utilised for running Danish industrial and 
domestic appliances. 


THE number of deaths annually in Switzerland due to 
electric shock has been almost stationary during the past five years, 
the figures being respectively 36, 30, 35, 35, and 36. Of the 36 
victims of last year, 28 were engaged in electrical callings, and five 
were building mechanics killed while working by coming in contact 
with live conductors, principally on the roofs of buildings. Of the 
remaining three victims, one was a servant, another a factory hand, 
and the third a child. An analysis made of the accidents showed 
that the greater number was due to lack of precaution on the part 
of the victims, particularly in the cases of the electrical employés. 
The servant attached a wire to a kite-line to lengthen it, and the 
wire came into contact with a 6000-volt conductor. The child 
climbed the pole of a high-tension line and touched a conductor, 
death in this case being probably due to the fall. 


A CANADIAN correspondent of the Electrical World 
says that within a radius of 8 miles of Ottawa are undeveloped 
water-powers amounting to 200,000 horse-power, and within a 
radius of 45 miles of the city the amount is estimated at 917,400 
horse-power. Of this vast amount only 58,400 horse-power is at 
present in use. Just now electric power can be purchased for less 
than £3 per horse-power per annum, continuous service. A new 
company, which is seeking a charter from the city, has agreed to 
sell electrical energy at 44s. per horse-power. Another use to 
which the electric power will soon be put will be in the develop- 
ment of the mines in the vicinity of Ottawa, by means of the 
electric furnace for smelting, there being rich-deposits of iron ore 
within a mile or two of immense water-powers. It will also be 
employed in the development of the deposits of zinc, plumbago, 
mica, phosphate of lime, &c., which as yet have not been properly 
exploited owing to the great cost of fuel. 


DvurinG the eleven months ending November 30th 
Great Britain exported iron and steel and manufactures thereof to 
the value of 34} millions ; other metals, nearly eight millions: 
cutlery, hardware, &c., over 4? millions; machinery nearly 26 
millions ; and ships, over 5} millions. Our exports of iron and 
steel and manufactures thereof for November amounted to 
£3,466,500 ; of other metals to £801,852; of cutlery, hardware, 
&e., to £503,710; of machinery to £2,293,950; and of ships to 
£534,046. The total British exports for November amounted to 
£33,321,455. The total value of exports from the United 
Kingdom during the eleven months ending November 30th was 
£344,589,547. Among the items in which there was an increase, 
in comparison with the corresponding month of last year, the most 
important -were iron and steel and manufactures thereof, other 
metals and manufactures thereof, and cutlery, hardware, &c. The 
advances were £442,555, £44,382, and £72,178 respectively. 

A PAPER by Féry and Chéneveau, read in America, has 
very direct bearing on the possibility of improved efficiency of in- 
candescent lamps. So long as one depends for efficiency entirely 
upon elevation of temperature, even the best known materials have 
very serious limitations. Further improvements have been closely 
bound up in the question of increased specific radiation. That 
tungsten and tantalum lamps give higher specific radiation than 
the older forms has been quite clearly shown by a number of ex- 
perimenters. Nothing has as yet been published, however, which 
appears so definitely to show the amount of such improve- 
ment as the paper mentioned above. Starting with Stefan’s law 
for carbon lamps, the authors have gone on and enunciated an 
exponential relation between the luminous intensity and the 
energy which they have verified within wide limits. They appear 
to have shown that for the carbon lamp the luminous intensity is 
proportional to the cube of the energy only through a narrow 
range, the real law connecting the two being the exponential one. 


AT a recent meeting of the Leeds University 
Engineering Society, Mr. M. Sykes contributed a paper on ‘The 
Setting of Steam Boilers.” He remarked upon the almost 
complete absence of text-book reference to boiler setting, and the 
tendency to leave the matter to any bricklayer. He pointed out 
that the correct setting of boilers contributes largely to their 
economy and efficiency, and was therefore a matter of importance. 
Leakage of cold air into flues, and conduction and radiation of 
heat through brickwork were fruitful causes of waste. Short- 
circuiting of the flue gases should be guarded against, and sharp 
corners and sudden curves avoided. Care should be taken that all 
rivets and joints are either open to inspection or that they can be 
easily uncovered and recovered. Broad surfaces of brickwork in 
contact with the boiler should be avoided, as they tend to shorten 
its life through corrosion. Downtakes are best covered with iron 
frames and plates, with manholes or soot doors. Swivel dampers 
admit a minimum of air, but where slide dampers are employed a 
brickwork sleeve may be built above the flues. covered at the top 
by a flag or iron plate, through which the actuating rope or chain 
can pass. 


THE Board of Trade Report No. 1872 deals with a case 
of serious scalding which occurred on board the steam trawler 
Hunter on the 30th July last, and illustrates the danger of 
stopping defective smoke tubes in high-pressure multitubular 
boilers by means of simple plugs. It appears that in the case in 
question one of the smoke tubes of the boiler, which was of the 
ordinary single-ended marine type, and worked at a pressure of 
160 1b. on the inch, had become defective, and to stop the leakage 
which ensued soft wood plugs were driven into each end. These 
were, of course, simply held in place by the friction between them 
and the tube, and were unable to resist the pressure of 160 lb. to 
the inch, which gradually accumulated in the interior of the tube, 
and formed a total load of over half a ton. Warning of the un- 
satisfactory character of the repair was afforded by the blowing 
out of one of the plugs when the steam pressure was only at 901b., 
but the attendants neglected it, and simply drove the plug in 
again. Soon afterwards it was observed that the plug in the 
smoke-box was leaking, and the attendant then attempted to 
drive it up with a coal hammer, but at the first blow it was 
shot out, and the two men looking after the boiler were badly 
scalded, 





MISCELLANEA. 


Tue British Vice-Consul at Baku reports that con- 
siderable quantities of steel, imported chiefly from Germany, 
Austria, and Sweden, are consumed by the many industrial 
establishments of Baku. Prices range from 3 roubles to as much 
as 35 roubles per poud (about £1 to £12 per ewt.). 


CONSIDERABLE difficulty is being experienced in landing 
goods at Accra, West Africa, owing to the accumulation of sand 
inside the breakwater. The Government has therefore ordered a 
sand pump dredging plant, and it is proposed toextend the break- 
water for a distance of 250ft. at a cost of about £20.000. 


THE Clyde Navigation Trust have arranged plans for 
the construction of a new graving dock on the Clyde, capable of 
accommodating the largest battleship afloat. It will have a length 
on the floor of 1020ft., with an inside width of 110ft. Sir 
Thomas Mason, the chairman, states that the Admiralty have 
approved of the dimensions. The new dock will rank among the 
largest in the world. 


Tue Warrington Town Council recently arrived at a 
final decision as to the proposed new bridge over the Mersey, to 
replace the present narrow bridge, which is the main connection 
between Lancashire and Cheshire. It was stated that the 
suggested system was French, but that British material and 
British labour would be used. The bridge would be one of the 
nicest in England. Ferro-concrete will be used. 


GeERMANY’s first complete flotilla of turbine torpedo 
boats was commissioned on Tuesday. It consists of eleven vessels 
of the newest type built in the Vulcan, Germania, and Schichau 
yards. Those built in the two first-named establishments have 
attained a speed of over 34 knots. Besides Parsons turbines, three 
types of German turbines are represented in the flotilla. The new 
unit will serve as a training flotilla on the Baltic station. 


THE conference of representatives of the Admiralty, 
the Commonwealth, New Zealand and Fiji, which recently met in 
Melbourne to consider the question of wireless telegraphy in the 
Pacific, recommends the establishment of high-power stations at 
Sydney, Doubtless Bay (New Zealand), Suva, and Ocean Island, 
and medium-power stations in the New Hebrides and the Solomon 
Islands. All stations are to be controlled by the Government. 


AT present the mining arrangements in Brazil are in 
the hands of the several States of the Confederation, but it is 
proposed to establish shortly a Mines Department to work in 
conjunction with the different States. It is also the intention of 
the Government to make compulsory the working of mining ground 
where held by private owners. At the present time owners of 
surface and mining rights may sel] them as they may consider fit, 
subject to a Government royalty. 


For a number of years South Africa has imported 
metal ceilings, most of the up-country churches finding it advan- 
tageous to adopt this form of ceiling owing to the great heat. 
The trade seems to be growing, and a Capetown firm has decided 
to commence in a small way the stamping of these plates locally. 
The necessary machinery has been imported from Canada, and will 
be driven by electricity. The raw material, such as steel plates, 
will be imported from the United Kingdom. 


THE annual statement of stocks of timber in the Clyde 
has recently been issued, and while there is a reduction in most 
items compared with last year’s figures, the aggregate is a little 
higher. The only instances of an increased stock are pine and 
spruce deals, pitch pine, Oregon pine, and California redwood, and 
the greatest decrease is shown in Canadian log timber and 
American hardwoods, which are each down approximately 35 per 
cent. from last year. As regards consumption, it is not surprising 
to find that 1909 compares very unfavourably with its pre- 
decessors, the drop from last year being over two million cubic 
feet, and to go further back only makes the comparison still more 
unfavourable. The imports are, roughly, 10 per cent. under last 
year’s, the most striking examples of reductions being Quebec logs 
and deals, which are 33 per cent. less, and American oak, canary- 
wood, walnut, &c., which are only a little more than a third of the 
1908 figures. 


THE current issue of Vulcan gives two instances of 
engines and boiler disasters which incidentally illustrate the long 
life which many boilers and engines have had. Thus one of the 
disasters happened to a large cotton mill engine at Oldham. The 
original engines were put in in 1866, and in 1901 new cylinders, &c., 
were put in, the original engine being then, apparently, thirty- 
five years old. The breakdown this year arose from the cracking 
of one of the new crossheads. The main frames and some other 
parts still seem to be good after forty-three years of service. The 
other instance recorded in Vu/ean has reference to a traction 
engine boiler which exploded at Langford on November 2lst. 
The engine was engaged upon farm work, and the boiler, which 
was worked at 125 lb. pressure, was about twenty-three years old. 
Considering the conditions under which such boilers work twenty- 
three years is a long life. These two examples serve to show that 
the natural life of a good engine or boiler is very long when proper 
care is exercised. 


A scHEME for supplying Bishop's Stortford with elec- 
trical energy has recently been drawn up, and will be laid before 
the Urban District Council. It is proposed to generate a direct- 
current supply on the three-wire system, giving 240 volts for 
lighting and 480 volts for power, and it is suggested that generat- 
ing plant of 75-80 kilowatt capacity, with one set in reserve and a 
storage battery, should be installed and worked by crude oil 
engines. The scheme includes the provision of 111 standards, con- 
taining 122 metal filament lamps, for public lighting, and the net 
revenue to be obtained from these, on the basis of £3 10s, 6d. per 
lamp per annum, the amount now paid for gas lamps, is estimated 
at £318. Private consumers taking 69,000 units at 5fd. a unit are 
expected to yield £1650, and meter rents are calculated to bring in 
£80. Against this revenue of £2048 is set £1020 for working 
expenses, leaving the gross profit at £1028. The capital expendi- 
ture for generating station, dynamos, mains, house meters, and 
public lamps is estimated at £12,750. Interest and repayment 
charges being calculated at 7.2 per cent., the annual surplus 
remaining is £110. 


In a paper read at Boston on Friday, December 31st, 
before the American Association for the Advancement of Science, 
Professor Percival Lowell declared that two canals, ‘‘ not simply 
new to us, but new to Mars,” had been discovered by observations 
taken at the Flagstaff Observatory in Arizona at the last apposi- 
tion. These were strikingly evident to the east of Syrtis, where 
no canals had ever before been seen, as was established by an 
examination of the Flagstaff records going back to 1894, and by 
the fact that no observer before that date had recorded them. 
The canals, which have been drawn and photographed, were of 
such a size that Professor Lowell argued that they could not have 
escaped the notice of his assistants, and could not be caused by 


rannual seasonal changes, since they did not appear in past Mar- 


tian years. He continued :—‘‘They partake of all the peculiar 
features of a canal system, which make it impossible of natural 
creation. The system exactly resembles what life there would 
evolve under the conditions which we know exist. The present 
phenomena show that canals are still in process of creation, and 
that we have actually seen some formed under our very eyes. The 
phenomena transcend any natural law, and are only explicable, so 
far as can be seen‘ by the presence out yonder of animate will,” 
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| sagan 

H. 8S. (Lincoln).—We could not venture to express an opinion either on 
the cause or the cure of the bulging without an examination of the 
boiler. Apparently grease has settled on the two places indicated. 
The boiler ought certainly to be examined before it is put under steam 
again. Call the attention of the insurance company to it. 


INQUIRIES. 


MACHINES FOR KNITTING INCANDESCENT GAS MANTLES. 
| Sir,—Can any of your readers give me the names and addresses of 
makers of machines—hand or power—for knitting incandescent mantles. 
January 3rd. W. L. 


“AVANCE” OR “ADVANCE” OIL ENGINE. 

Sir,—I should be much obliged if any of your readers could inform me 
as to the name and address of the makers of the “‘ Avance” or “‘ ag ance’ 
oil engine. . 0. T. 

January 4th. 
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THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Wednesday, January 12th, 
at 8 p.m., at St. Bride’s Institute, Bride-lane, Fleet-street, E.C. Paper, 
‘*Heating and Ventilating of Public Buildings,” by T. W. Aldwinckle, 
F.R.LB 

JUNIOR INSTITUTION OF ENGINEERS.—Thursday, January 13th, at 7.30 p.m., 


| at Royal United Service Institution, Whitehall. Paper, ‘ The Creation 
| and De —— of a Successful Port,” by Mr. R. H. Hammersley Heenan, 
| M. Inst. 

THE ried TION OF CiviL ENGINEERS.—Tuesday, January 11th, at 8 p.m., 


at Great George-street, Westminster, S.W. Ordinary meeting. Paper, 
“The Design of Rolling Stock for Smooth Rail Working on Heavy 
Gradients,” by Frederick William Bach, M. Inst. C.E. 

Tue Institution oF ELectrRicAL ENGINEERS.—Thursday, January 13th, 
| at 8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
| minster, S.W. Ordinary general meeting. Kelvin Lecture: ‘Lord 
| Kelvin’s Work in Telegraphy and Navigation,” by Prof. J. A. Ewing, C.B., 

F.R.S., Director of Naval Education. 

Tue INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—Wednesday, 
January 12th, at 8 p.m., at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’ Park, S.W. Ordinary general meeting. Paper, 
* Acce tion and Tractive Effort of Automobile Vehicles on Air, Land 
and Water,” by Mr. Fred. W. Lanchester. 
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DEATH. 


On December 31st, at Butts Close, 
M. Inst. C.E., in his 61st year. 


York, WittiamM Joux Crpwortn, 








JANUARY 7, 1910. 


1909. 


Ir is difficult to look back upon 1909 with any 
other feeling than pleasure that it is gone. It was 
a year of unrest and anxiety, of bad or indifferent 
trade; a year of nervous anticipations of dangerous 
changes in the industrial world; a year when 
sapital was shy and labour restless. We have seen 
| the end of it with no regret, and though the imme- 
| diate future is little brighter than the past, we 
‘console ourselves with the knowledge that the 
| return swing of the pendulum is due, and live in the 
| hope that the coming twelve months will send a 
/new wave of prosperity sweeping through the 
| country 

If a man stumbles in the street, an irresistible 
tendency obliges him to look over his shoulder for the 
cause. If it is there, he returns, and, before all men, 
kicks it into the gutter; if it is not, his search 


33 | for it leads others to suppose that he did indeed slip 


|on something and not stumble of his own care- 
When we stand on the backward edge of 
'a bad year, we have the same tendency to look 
round for some cause outside ourselves for the ills 
| that have befallen us. Can we, in surveying 1909, 
| find any consolation of the kind? We fear not. 
| 
| 
| 


}|}The troubles from which we have suffered have 


been almost wholly of our own making. It is true 
that the trade of the world has not been good, but 
‘its badness would hardly account for the difficulties 





They are due to causes 
which no “ flattering unction ” can remove from our 
own shoulders. Forces have been at work 
which have frightened the capitalist and excited 
labour. However unjustifiable the deduction may 
be—as the authors assure us it is—the Finance 
Bill was held by many to be the first battle of a 
campaign against the rich, a campaign which 
would result in the readjustment of wealth, the 
nationalisation of land, and the Government control 
of railways, ships, canals, and other great enter- 
prises. The hint of such changes pa the 
financier, and he either buttoned up his pockets or 
put his money into foreign securities. On the 
other hand, a ridiculous labour law—the Miners’ 
Eight Hours Act—came into force, and launched 
us on a sea of trouble. The ill that may yet 
spring from that weak legislation has still to be 
seen ; discontent and disorder are smouldering, and 
at any moment may break into flame. But even if 
it proves possible to avoid an actual outbreak 
amongst the colliers, it is admitted that the price 
of coal must in the long run be raised, and the 
welfare of every industry in the country be thereby 
threatened. At a moment when the attacks upon 
us from abroad are extraordinarily severe, when 
Germans, Americans, Swiss, and Swedes are pre- 
pared to undersell us on our own shores, the 
passage of an Act which runs the risk—to say no 
more—of raising the cost of production was a step 
for which no word of censure is too strong. 

The patent effect of bad trade is the increase of 
unemployment, a subject which has attracted not 
less attention during the past twelve months than 
in the preceding year. Various remedies have been 
offered, nearly every one of them overlooking the 
very simple and obvious fact that the only cure for 
unemployment is to increase the amount of work 
to be done. The Government, fired by the example of 
Germany, has entered upon the establishment of a 
system of labour exchanges, which will cost, it is esti- 
mated officially £170,000 per year. The figure may 
be doubled without any fear of exceeding probability. 
That such exchanges are likely to be of any 
material benefit in a small country like the United 
Kingdom, a kingdom, moreover, well organised by 
the trades unions, has yet to be proved. Mean- 
while it is well to notice that unemployment has 
been severe in Germany, in spite of the labour 
exchanges there, all through the year. Another 
scheme to provide work for all is apprenticeship. 
It is as futile as the first. We are most heartily in 
favour of the careful training of our young men, 
but we no more believe that apprenticeship can 
prevent unemployment than we believe that swing- 
ing Indian clubs for ten minutes every morning 
can put an end to it. Both admirable things in 
their way, but of little or no use for the end in view. 
Again we repeat that to expel unemployment you 
must increase the demands upon the available labour 
of the whole country, and that can only be done by 


we have experienced. 


| improving trade. 


How trade is to be improved is a question into 
which this is hardly the place to enter. Events of 
1909 have shown, however, that the spirit of enter- 
prise which was once the outstanding characteristic 
of the English race is dying out. The Englishman 
will not put his money into new ventures; he 
would rather draw a certain moderate income from 
gilt-edged securities than risk loss in some new 
enterprise. Hence there has been the same cry 
from scores of people that English financiers cannot 
be persuaded to touch great engineering schemes in 
foreign lands. The result is that American and 
German syndicates step in and seize what might 
have been ours. The example of the Victoria Falls 
power scheme is still fresh in the minds of all. To 
the success of Germans in this direction it is felt 
that the Industrial Banks have contributed. 

The depressed state of trade is reflected in all 
branches of engineering, and in the review that 
follows it will be observed that little or nothing of 
the first importance, of even much interest, is 
recorded. Ships, locomotives, machine tools, elec- 
trical machinery have shown no notable advances ; 
no great bridges have been built, and though a few 
important civil engineering works have been com- 
pleted, they are to be credited rather to the years 
when they were conceived than to the year just 
closed. The year was dull in every way. But we 
look with hope to the future. Schemes are afoot 
that may lead to great things, and there are many 
reasons for saying that 1910 opens more hopefully 


than its predecessors. Orders for four more 
great warships have recently been given out 
to private firms; a new bridge is to be 
built in London, whilst enormous schemes for 
electrical development are being developed in 
South America. Trade is beginning to move, 
the wave is beginning to return, and in a 
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few months, if we can but secure industrial peace, 
the gloom of the past few years will be dispelled. 


THE STEAM ENGINE. 


Numerous patents are being taken out for improve- 
ments in turbines for land use. These mostly apply, 
however, to details, such as the method of securing the 
blades, and to speed regulation, or governing. Here, 
again, there is nothing promised in the immediate future 
at any rate. 

The exhaust turbine 





working on the Rateau system has 
sprung rapidly into favour for ironworks, winding 
engines, and such like. One Midland firm manufacturing 
the Curtis turbine has for some time been turning out 
Rateau installations at the rate of one a week, and of 
considerable power. These are, it is stated, saving 70 per 
cent. of the power which before was wasted in the 
exhaust of non-condensing engines. 

In stationary mill and power-house engines it would 
appear that the last word has been said, and that an 
indicated horse-power for one pound of good coal per hour 
represents the limit. This has been got by the use of 
drop piston valves, minimum clearance space, rather high 
temperature superheating, and economical boilers. 

Something has been said during the year about the 
theory of the steam engine, but it cannot be added that 
our knowledge has been profitably increased. A remark- 
able series of letters on the latent heat of steam, which 
have appeared in our correspondence columns from the 
pen of Mr. Aspinall, a power-house engineer of much 
experience, has attracted attention. If he is right, then 
Regnault’s tables are wrong, and he appears to have on 
his side such men as Clausius and Carnot. We wish to 
direct particular attention to an article by Professor 
Smith, bearing on the revision of the normal steam 
tables, which will be found in THe ENGINEER for 
December 17th. 


MARINE ENGINEERING. 


IN marine engineering interest centres in the turbine. 
For some inexplicable reason it is almost impossible to 
overcome the secrecy observed as to its performance by 
those who use it; and the not unnatural deduction is that 
there is a good deal to conceal. The facts leak out, how- 
ever, and the experience acquired is that, so far as 
economy of fuel measured by displacement ton-mile is 
concerned, the turbine is not more economical than a 
good compound engine. Estimated in terms of horse- 
power, it is very little, if at all, more economical than 
a good triple-expansion engine. The most accurate, 
complete, and conclusive evidence available is furnished 
by a report on the performance of the United States war- 
ships Delaware and North Dakota, published in our 
impression for December 17th. Making allowance for 
the difference in shaft horse-power and indicated horse- 
power, the figures show that a small economical advantage 
lav with the piston engines. Particular interest lies in 
the circumstance that the losses seem to be nearly the 
same in amount in both engines. Now the combined 
diagrams of the Delaware’s engines show abnormally 


heavy losses in the shape of “ missing quantity.” The 
gaps again are very large; so are clearance spaces. We 


shall not be far wrong if we take the missing quantity as 
amounting to 30 per cent. The turbine is not supposed 
to suffer any loss of steam by internal condensation. Its 
range of expansion is very much higher than that of the 
piston engine. The back pressure is as nothing. It is 
always maintained that if back pressure and cylinder 
condensation could be reduced or eliminated altogether, 
an enormous economical advantage would be gained. 
In the turbine these conditions are nearly satisfied, and 
yet the turbine can hardly hold its own with its older 
rival. Be the explanation what it may, it is certainly a 


curious coincidence that the thermal efficiency of the two | 


types should be so nearly alike. 


Propeller Efficiency. 

The driving efficiency of the marine engine is inseparably 
bound up with that of the propeller. The theory of the per- 
formance of propellers has been energetically discussed in 
our columns during the past year. Without going into side 
issues, it may be taken as settled that slip represents the 
principal loss of efficiency. The thrust of the propeller on 
the water one way is precisely equal to that on the ship the 
other way. Each represents a moving effort; and the efforts 
being the same, the distances passed over in a given time 
represent the powers expended. If, for example, the velo- 
city of the thrust on the water pushing it astern is 10 per 
cent. greater than the velocity of the thrust pushing the 
ship forward, then the loss is 10 per cent.; and the state- 
ment does not contradict Rankine’s proposition that the 
greater the weight of water pushed astern and the less its 


velocity in a given time, the higher will be the 
efficiency, because this, put into other words, simply 
means that these conditions secure the least slip. There 


is another source of loss quite independent of slip, 
namely, blade friction in the water, and the production of 
eddies. These losses seem to increase in a very rapid 
ratio with increased rapidity of revolution and reduction 
in size of the screw. It may be taken for granted that 
the slip in the screws of such vessels as the Mauretania 
and Lusitania must be very large, and this is confirmed 
by the circumstance that four blades have been and are 
being tried with apparently considerable benefit, instead 
of three blades. Sir W. White has recently given some 
information concerning the performances of these two 
gigantic ships in the columns of the Times. He has, 
however, only said enough to make us wish for more. As 
to consumption of fuel, all that he can tell us is that 
which was already made known by Mr. Bell, namely, 
that on her third westerly voyage the Lusitania burned 
5000 tons of coal between Queenstown and New York. For 
the rest, we reproduce Sir William White’s own words :— 
“ Naturally the Cunard Company does not feel bound to 


publish the results of its subsequent experience and the 
present rates of coal consumption. Some critics have 
inferred that this official silence has been maintained be- 
cause the results have been unsatisfactory; as a matter of 
fact, it may be stated without breach of confidence that 
very substantial economies have been obtained, and that 
the early results given by Mr. Bell, excellent as they were 
for a beginning, do not represent present practice.” The 
only comment we have to make is that the next great 
Cunard fast liner is to have reciprocating engines. The 
Mauretania has so far made the most rapid passages. 
The highest average speed attained by her on a westward 
passage has been 26.06 knots (end of September), and the 
highest average speed going eastward has been 25.89 knots 
(August). On five consecutive westward passages (July- 
September) the average speed was 25.7 knots, and for five 
consecutive eastward passages (May-August) the mean 
speed was 25.75 knots. We have no information whatever 
as to the power exerted during these voyages. 





The Upkeep of Turbines. 

| Apart from the question of economy of fuel, we have 
| to consider the general cost of upkeep—a point about 
| which little or nothing has been published. A very 
| interesting article on the upkeep of the Parsons turbines 
of the United States ship Chester, written by Lieutenant 
Yates, United States Navy, will be found in the Journal 
of the American Society of Naval Engineers for Novem- 
ber. A good deal of trouble seems to have occurred with 
the astern turbine, apparently due to the presence of 
condensed water, which stripped the blades. 


The Necessity for Perfect Condensers. 


high vacuum is essential to the efficient performance of 
the turbine. Consequently the design of the condenser 
and air pump is a vital factor. But it is not so generally 
known that the condenser must be free from water leaks 
to an extent not at all necessary with piston engines. A 
paper read before the Liverpool Engineering Society by 
Mr. C. J. Blackburn throws a good deal of light on the 
point. He says:—* The evils arising from a leaky con- 
denser are well known to those who have had to do with 
turbine machinery. When the condensers are tight and 


place when the condensers leak badly! For economical 
working dry steam is essential, and its presence is made 
manifest to the engineer by the whistling sound produced 
in its passage to the turbine. But it is good-bye to dry 
steam if the condenser leaks, and if the leaky condition is 
| allowed to continue not only is the economy affected, but 
| the very life of the turbine may be materially curtailed. 
| Impurities are carried into it which to some extent block 
|the small openings between the blades, roughen the 
| smooth surfaces, and set up corrosion of the dummy 





| rings, the interior of the rotors, and the casings.” This 
| testimony is far from standing alone. The marine 


| turbine is in one way exceedingly simple, but it demands 
all the refinements of construction in itself and _ its 
accessories hitherto peculiar to mathematical instruments. 
It has been well said that it bears the same relation to 
the normal marine engine that a ship’s chronometer bears 
to a “ grandfather’s ” clock. It is fortunate, too, that it 
does not require much in the way of repairs, for up to the 
| present accessibility has not been secured. Even to lift 
| the top of a turbine casing is not an easy matter, as the 
| weight is very considerable and there are large joints to 
| be broken. When the top is fairly up the rotor can be 
| examined by turning it round, but to get at the bottom 
| casing means the lifting of the whole rotor, an operation 
| not to be lightly undertaken when we bear in mind that 
| the clearance is so small that the least tipping of the 
| shaft is sure to bend or break many of the blades. 


| A Curious Boiler Trouble. 

As regards smaller steamers of the Channel class, we 
| understand that an unaccountable trouble has arisen with 
| the boilers, which demand quite unusual care to prevent 
|corrosion. The zine plates disappear rapidly, and it is 
| becoming the practice to introduce zine powder with the 
| feed water. 


| Reciprocating Engines and Turbines. 
About the combination of the turbine with the recipro- 
| cating engine—* the mixed grill "—we are unable to sup- 
ply very much information, because the results obtained 
with such ships as the Laurentic are kept quite secret. 
An interesting paper was, however, read before the joint 
meeting at Glasgow of the Institution of Engineers and 
Shipbuilders in Scotland and the North-East Coast Insti- 
tution of Engineers and Shipbuilders by Engineer-Com- 
mander W. McK. Wisnom, R.N., on this subject. The 
paper dealt with comparative results obtained with the 
New Zealand Shipping Company's vessel the Otaki, fitted 
with a combination of turbines and reciprocating engines, 
and with the same line’s boat the Orari, which only has reci- 
procating engines, both these ships having been built by 
Denny’s, of Dumbarton. According to this paper the running 
of these vessels—as far as it had gone—showed a saving 
in fuel, as regarded the Otaki, of some 12 to 15 per cent. 
Several vessels are being fitted with the combination, but 
so far as we can learn each new ship must be regarded as 
|an experiment. We must once more call attention to 
the fact that this is purely a shipowner’s question, and 
economy of fuel is only one out of several factors going 
to settle what type of propelling machinery is the best 
for a ship run on ordinary commercial lines. 


High Speed Turbine Ships. 

The turbine has so far been found suitable only for fast 
steamers, and its greatest successes have been in Channel 
passenger boats, among which special mention may be 
made of the Ben-my-Chree, plying between Liverpool and 
Douglas, in the Isle of Man. This fine ship is 375ft. by 
46ft., with a displacement of 3350 tons. Her shaft horse- 
power is 14,700. Her average speed is about 23.88 knots in 





It is known as a scientific bit of information that a | 


the boilers are producing a good supply of dry steam, all | 
goes well with the turbine, but what a change takes | 





the open sea, the port low-pressure propeller making 461.5 
revolutions, the high-pressure propeller 453.2, and the 
starboard low-pressure propeller 458.8 revolutions ; boiler 
pressure 1661b., vacuum 27in. It seems to be admitted 
that the coal bill is heavy; but, on the other hand, there 
appears to be a considerable reduction in the cost of 
engineers, lubrication, packing, and so on. 


Proposed New Methods of Driving. 

The popularity of the turbine with the travelling public 
is of considerable moment—worth having, indeed, although 
something has to be paid for it. It is estimated that at 
the end of last year there were 275 vessels fitted with 
Parsons turbines afloat, representing over three millions 
of shaft horse-power. It is but natural that attempts 
should be made to get better results from the com- 
bination of the turbine and the screw propeller than 
have hitherto been obtained. These all take the same 
direction. The aim is to run the propeller slowly, while 
the turbine runs fast. The first scheme is simply to let 
the turbine drive a dynamo, while the dynamo drives a 
motor on the propeller shaft. Much can be said for 
this idea and much against it. The second and less 
plausible idea is to let the turbine drive high-tension— 
series—centrifugal pumps, the water from which shall drive 
a water turbine on the propeller shaft. The last scheme 
originated, we believe, with Admiral Melville, a veteran 
naval American engineer, and is a reversion to gearing. 
When serew propulsion began the engines ran too slowly 
for the propellers, and gear was introduced to run them 
quicker. Admiral Melville has devised a very ingenious 
system of helical gearing, and to avoid noise and back- 
lash, he introduces what is termed a “ floating ring,” 
which is to enable the small wheel on the turbine 
shaft to keep always in strict alignment with, 
and the proper depth in, the spur wheel on the propeller 
shaft. This is necessary because the width of the wheel 
and pinion may be as great as several feet. When we 
find that the gearing must be adjusted to atleast the one- 
hundredth part of an inch, and that silence depends on 


| the prevention of actual contact between the teeth by a 





film of oil, it will be seen that the mechanism has yet to 
prove its suitability to the somewhat rough-and-ready 
conditions prevailing in a marine engine-room. A good 
deal of attention has been bestowed during the past year 
on condensers, but there is really next to nothing new to 
record of marine engine work, nor are there any new 
departures probable in the present year. 


Four-Crank Engines. 

The tendency is to increase the number of cranks, and, 
of course, of cylinders in the cargo as well as in the 
passenger carrying boats of the mercantile marine. 
Engines with four cranks are now quite common. At 
the time, a few years ago, when the late Thomas Mudd 
introduced engines with five cranks it was held that he 
was, to say the least, unwise ; but experience has gone far 
to justify his beliefs. Every day it becomes more certain 
that the mere multiplication of stages of expansion will 
notsecure economy. The missing quantity is as large a per- 
centage in the triple and quadruple-expansion engine as 
it is in the two-cylinder compound. As we have re- 
peatedly pointed out, the superior economy of the multiple 
expansion engine is due to the use of high pressure and 
long ranges of expansion, not to the equalisation of 
cylinder temperature. This fact has led to a progressive 
increase in boiler pressures, and 200 lb., and even over, 
is now in daily use. Such pressures are best dealt with 
by subdividing the power of the engine among a number 
of cylinders. With the four-crank engine the turning 
moment is greatly improved, the stress on crank and 
propeller shafts diminished, balancing is simplified, and 
vibration annulled. It is maintained also that the four- 
crank engine is less likely to race, and that the evil effects 
of racing are diminished. As to cost, there is no reason to 
believe that a triple-expansion engine with four cylinders 
is much more expensive than one with three, because the 
weight of individual castings is reduced. Be that as it 
may, it is clear that, in the opinion of the shipowner, the 
advantage gained balances the augmented first cost. 


Superheating. 

Little or nothing is being done in the way of super- 
heating at sea. That it would reduce the consumption 
of steam per horse-power per hour is admitted, but the 
practical difficulties in the way of its introduction are 
very great. Although friction does not come in, it is 
dangerous to use highly superheated steam with turbines, 
because it is apt to cause distortion, which the clearance 
is much too small to tolerate. It is an easy matter to dry 
steam without raising its temperature far, because moist 
steam will take up heat very freely. But to heat gaseous 
steam is a troublesome undertaking. It is necessary that 
the temperature of the superheater pipes shall be very high. 
In a well designed Scotch boiler, big enough for its work 
and not forced, the smoke-box temperature will not much 
exceed 700deg. At least twice this is required to raise 
steam to 550 deg. or 600deg. In locomotives and on land 
this can be had on the Schmidt system and its congeners 
by putting in certain large flue tubes, which are filled 
with flame when the blast-pipe pulls hard. The Scotch 
boiler does not lend itself to this arrangement; and, 
whatever be the cause, it has been abundantly proved 
that at sea superheater tubes are extremely short lived. 

In the mercantile marine the Scotch boiler is, if 
possible, more popular than ever. In the Navy there are 
only three types worth naming, the Yarrow, Babcock, and 
specially designed Scotch boilers. There is not the least 
indication that anything new in the way of steam 
generators will find adoption during the present year. 


Better Engines. 

For certain types of passenger boats steaming at fairly 
high speeds quicker running machinery is growing in 
favour. Revolutions as high as 160 and 180 are attained 
now in boats which a few years ago would have had 
machinery running at 90:to 100, The increase in speed 
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gives a much lighter and smaller engine for a stated 
power, and has been rendered possible by a species of 
semi-forced lubrication. Things are moving in this 
direction, for it is perceived that by reducing the weight 
and diameter of propellers it becomes commercially 
possible to substitute polished bronze for rough cast iron, 
with a considerable increase in speed, obtained, so to 
speak, for nothing. The trend of practice is altogether in 
the direction of putting even into tramps, engines of a 
much higher type than those which have hitherto been 
deemed good enough. It is not that the new machinery 
is more economical in coal—for the triple-expansion 
cargo boat was hard to beat in this respect—but that 
the machinery is lighter, runs more sweetly, with less 
vibration and less cost of upkeep than that which. it is 
gradually supplanting. It is worth while to mention here 
«a simple device introduced by Mr. Robertson, a chief 
engineer in the Orient Company's service. It is well 
known that in large, heavy engines excentric sheaves 
and hoops often give trouble by heating, and demand 
unwearied attention. Mr. Robertson places them in 
light, narrow, sheet iron tanks, which can be filled with 
water up to about the level of the crank shaft if need be. 
As a rule, only so much water is kept in the tank that the 
hoops just dip below the surface when each is at the 
lowest point. The result has been found entirely satis- 
factory. The consumption of oil is greatly reduced, and 
there is no heating, or splashing about of water in the 
engine-room, as often happens when the water service 
has to be turned on. 


LOCOMOTIVE ENGINEERING. 


It is fairly certain that during 1910 no new develop- 
ments will take place in the construction of locomotives 
in this country. The chief mechanical engineers of the prin- 
cipal railways rest content to mark time and acquire experi- 
ence with the engines they have recently built. That these 
will do their work and meet all the conditions of heavy 
traffic is known, but it is not known how different new types 
will stand the wear and tear of an arduous life. 
cannot be ascertained yet for some time to come. Various 
types, some presenting considerable difference, others 
next to none when compared with other lines, are in 
daily use doing about the same work, and a very in- 
teresting experiment has been tried to settle whether any 
one of these types is better than another. 


An Interesting Experiment. 


For the particulars of this experiment we are indebted | 
| under the foot-plate cannot enter the side tanks until the 
| level has fallen enough to permit the difference of pres- 


B. Cooke, Locomotive Super- 
and North-Western Railway. 
9th inclusive, a London and 


to the courtesy of Mr. C. 
intendent of the London 
From June 138th to July 


North-Western. Precursor class, 6ft. 6in. four wheels 
coupled engine No. 510, named Albatross, worked 


between Euston and Crewe on the North-Western main 


That | 





to be understood that the traffic department can do much 
to reduce the weight of individual trains, and so enable 
engines of less size than the recent monsters to do all 
that need be done. 


Superheaters and Feed-water Heaters. 


On several lines superheating is being tried. We 
may add that it has been under trial now for a 
considerable period, and has certainly not leaped 


into favour with a bound. On the Great Northern, for 
example, Mr. Ivatt has fitted Schmidt superheaters to 
one Atlantic passenger engine of the 990 class which was 
built in 1898, and to six eight-coupled mineral engines. 
There is a marked saving in coal consumption, and the 
locomotives are more “ lively.” But whether the cost of 
superheater tubes, piston valves, special lubricators, and 
other things incidental to the system will ultimately 
represent as much as the value of the saving in coal is a 
question that can only be answered after a much longer 
trial than he has yet had. On the Great Western Mr. 


| Churchward has satisfied himself that superheating is 


worth having, and whenever an engine comes in requiring 
heavy repairs to the fire-box, a new tube plate is fitted 
with large flues for the superheating pipes. Much trouble 
was caused by the difficulty of providing adequate lubrica- 
tion, butthis difficulty, we understand, has been quite over- 
come. On two or three other lines superheating is being 
tried. No information seems to be available as to results. 
Experiments are still being carried out with a limited 
number of engines. Mr. Drummond, on the London and 
South-Western Railway, is fitting a smoke-box super- 
heater to some of his boilers, merely, however, with the 
object of drying the steam, the temperature being little 
raised. His cross water-tubes in the fire-box seem to 
last as long as any other part of the boiler. Many have 
been in service for nine years, and are as good as new. 
Not one, we understand, has burst. The effect of the 
tubes is to produce a strong, even a violent, circula- 
tion round the fire-box, and 2in. water spaces are 
used. Inside the tubes the scale is not thicker 
than a sheet of paper. On the London and Brighton 
line, Mr. Marsh has fitted some of his large passenger 
tank engines with a feed-water heater. There are 
two side tanks and a third tank under the foot-plate and 
bunker. This is kept distinct from the other two by a 
flap valve which is opened by a rod and bell crank con- 
necting it with the lid of the filling hole. A portion of 
the exhaust steam can be led into the upper part of the 


| side tanks, much as used to be done on the Metropolitan 


| Railway, and raises the temperature of the water, which 


is put into the boiler by two feed pumps. The water 


sure to open the flap valve. In no case, except when 
hee? ‘ ; 
taking in water, can any pass from the side tanks to the 


| rear tank, which is fitted with an emergency injector, to 
| be brought into action should the pumps fail. The results 


line, and was pitted against a Great Northern engine | 


No. 1449, working the same trains. 
July 10th inclusive, a London and 
Precursor 6ft. 6in. four wheels coupled engine No. 412, 
named Marquis, worked between Doncaster, Leeds, and 
London on the Great Northern line, against a Great 
Northern engine No. 1451, Atlantic type, on the same 
trains. From June 14th to July 11th inclusive, a London 
and North-Western, Experiment class, 6ft. six 
coupled engine No. 2630, named Buffalo, worked between 


From June 14th to | 
North-Western | 


nothing new to report. 


wheels | 


Carlisle and Crewe on the North-Western line, against a | 


Caledonian 6ft. 6in. six wheels coupled express passenger 
engine No. 903, on the same trains. 
July 10th inclusive, a London and North-Western 
(Experiment) engine No. 1405, named City of Manchester, 
worked between Carlisle and Glasgow on the Caledonian 


From June 14th to | 


line, against a Caledonian engine No. 907, on the same | 


trains. Detailed particulars of the trials have not been 
published, but we understand that the general results 


show that there was very little difference between the | 


working of the four wheels coupled engines of the Great 


Northern and the North-Western Railway Companies, | 


either as regards timekeeping or consumption. The 
conditions of speed and weight represented by the 10 a.m. 
ex-Euston to Crewe Scotch express which they were 
working afford a good example of the heaviest type of 
work imposed upon a modern express passenger engine 
on a fairly level road, and both engines showed their 
ability to cope with it. The Caledonian and North- 


Western six wheels coupled engines worked between | 


Crewe and Carlisle on main line express trains. 


This | 


section of the line presents some of the heaviest duty any | 
| 4451 tons of coal, were on June 14th attached to a freight 


engines in the country are called upon to .perform, as the 
heavy main line trains have to be worked over the well- 
known incline at Shap Fells, where for a distance of 
44 miles the gradient is 1 in 70. Here again, we 
understand, the general results showed but little differ- 
ence between the working of the Caledonian engine and 
that of the North-Western. Both of them gave a good 
account of themselves under the strain of heavy work. 
Later on in the year a Precursor class engine No. 7 was 
pitted against one of Mr. Marsh’s tank engines, through 
running being arranged between Rugby and Brighton. 
The trains in this case were not so heavy as in the other 


experiments, and the comparisons were not with engines | 


of similar type, but we understand the results showed the 
value of the system of superheating employed by Mr. 
Marsh in his latest type of tank engine for main line 
traffic. It may be mentioned that the use of tank 
engines for working heavy fast traffic is extending. For 
some years past it has been recognised that nothing was 
gained by pulling a heavy tender on runs of not more 
than fifty or sixty miles. Mr. Marsh, among others, has 
been very successful in this direction. 

The building of very big engines has ceased. It would 
seem that the limit has been reached, and that limit 
extends further than is necessary. Bridges present diffi- 
culties. It is not convenient to run trains which are 
longer than the platforms. Turntables which will take 
engine and tender together are exceptional. But it begins 


obtained are highly satisfactory. Mr. Marsh has had ten 
engines fitted with Schmidt superheater, and is fitting ten 
more. 

As regards the machinery of locomotives, there is really 
The built-up crank axle is ex- 
tending in favour, that invented by Mr. Ivatt, and illus- 





trated in our impression of August 6th last, is doing | 
| is that makers, after having held out against the vertical 
August, 1907, and has now made 80,000 miles without | 
| nearly everyone supplies it; and now that the difficulties 


exceedingly well. One has been on express work since 


developing the slightest sign of strain. 


Foreign Locomotives. 

As to progress in locomotive construction abroad, there 
is nothing startling to record. Our readers will find every- 
thing worth notice in our last two volumes. It is, we may 
add, almost impossible to reconcile the accounts which 
reach this country of locomotive performances with expe- 
rience acquired on British railways. 
gigantic, while the loads are entirely too great for the 
adhesive weight of the engines. There may be an explana- 
tion, but we have failed to find one. 

In the United States, where the enormous 
render necessary the movement of trains of a size 
unknown on this side of the Atlantic, much atten- 
tion has been given to the flattening of inclines and 
the easing of curves. We have particulars before us of 
what is claimed to be, and probably is, the most remarkable 
work ever done by a single locomotive. This was accom- 
plished in the movement of a heavy freight train on the 
Pennsylvania Railroad between Altoona and Encola, near 
Harrisburg, Pa. To determine what could be done, 
eighty-five steel gondola cars, loaded with a total of 


harvests 


engine of the most improved type. The total weight of 
the train was 6151 U.S. tons, and its length from the pilot of 
the locomotive to the rear platform of the cabin car was 
3000ft.—nearly three-fifths of a mile. The run of 


| approximately 124 miles was made in 7h. 15 min., the 


| average speed of the train being 17 miles per hour. 


| 


| 





This 
run was made possible by the fact that the company has 
now reduced all gradients and compensated all curves in 
the middle division of its main line between New York 
and Pittsburg, so that the ruling gradient there is less 
than 12ft. to the mile, or 1 in 440. 


Accidents. 

During 1909 there were two or three rather severe rail- 
way accidents, full reports of which have been published 
in our pages. One of unusual interest occurred at 
Friezland, on the London and North-Western Railway, on 
the 10th of August. The train, drawn by a tank engine, 
was derailed on a very long curve without apparent cause. 
Just before the engine entered the curve the line was 
slightly shifted, and this shifting alternately to the right 
and left went on augmenting for several hundred feet 
until at last it measured about 18in. Then the train left the 
rails. All the particulars in so far as they came out 
during the Board of Trade inquiry we have published. 
They leave the cause of the distortion of the road wholly 
untouched, The permanent way was the best possible, 


The mileages appear | U , 
| largest vertical engines ever built. 


| have been 
| design has several material advantages. 





the ballast as good as it could be, and yet the whole road, 
sleepers and all, was shifted in the ballast. The gauge 
was perfectly well maintained; the deviating forces 
brought into play were obviously extraordinarily violent. 
It was suggested that the heat of the sun might have 
caused distortion, but this was negatived by the evidence. 
Colonel Von Donop, who carried out the inquiry, does not 
appear to have attached nearly enough importance to the 
distortion. It has been assumed that the trailing end of 
the engine, which had rather a long overhang, had some- 
thing to do with it, but no evidence was taken as to the 
condition of the traversing axle, or whether the con- 
trolling springs were or were not broken. The failure of 
a traversing spring mcy be a very serious matter, so 
serious, indeed, that some engineers never use traversing 
axles. 





GAS AND OIL ENGINES. 


Tuat the internal combustion motor loses nothing in 
favour is proved by the fact that in a year of generally 
bad trade the gas and oil engine builders are able to 
make favourable reports. The makers of big engines, 
engines that is of, say, 1500 horse-power, however, must 
unfortunately be excepted, for they have had but little 
demand for their products during the past twelve months. 
This is the more to be regrettéd as the big gas engine 
industry in this country has never flourished as it should 
have done, and the makers can ill afford any reverses. 
Still, although only a portion of the work has been done 
that should be done—who can estimate the daily millions 
of thermal units that furnaces of various kinds are 
throwing to waste—yet some progress has been made. 


Large Gas Engines. 

Richardsons, Westgarth and Co., Limited, for ex- 
ample, have completed an installation at the works 
of the Coltness Iron Company, at Newmains, of two 
blowing engines having 96in. air cylinders; they have 
made also one 1750 horse-power engine driving an 
alternator, and they have completed a 3500 horse-power 
plant with dynamos, gas producers, &c., at the works of the 
Taikoo Dockyard and Engineering Company, in Hong- 
Kong. The Lilleshall Company has also got the two 
1200 horse-power Niirnberg blowing engines at the Barrow 
Hematite Company, and described by us last February, 
now running and giving, we are told, entire satisfac- 
tion. The Premier Gas Engine Company has in hand an 
engine of 1300 horse-power for a works abroad, and is 
building three tandem two-cylinder 800 horse-power 
engines for a steel works. That is very little to put on 
record, and we fear it indicates that the big gas engine 
makes slow progress in this country. Why, it would be 
difficult to say, but probably the advent of the low- 
pressure steam turbine has done something to stop its pro- 
gress. This is the more to be regretted when makers appear 
really to be overcoming the trouble with pistons and breech 
ends. 


Vertical Engines. 
When we come to engines of moderate and smai! size 
there is quite a different story to tell, and it is evident that 


| the engine of 400 to 500 horse-power now enjoys a high 


degree of popularity. A notable fact in connection with it 


type for many years, are at last coming round to it, and 


admitted that the 
It is a curious 
fact, worth noticing in passing, that the vertical engine is 
quite a British design, no continental maker touching it. 
The British Westinghouse Company has built and installed 
during the vear a second vertical tandem eight-cylinder 
engine, which develops 1000 horse-power, and a third is 
now under construction. These are believed to be the 
The Premier Gas En- 
gine Company, Limited, at one time wedded to the hori- 
zontal type, is now building verticals up to 500 horse- 
power. 


overcome, it must be 


Gas Producers. 

The gas producer has, of course, continued to attract a 
great deal of attention, and many people are working out 
new problems with it. Ata recent meeting of the Insti- 
tution of Mechanical Engineers, Professor Chatterton 
asked for a suction producer that would generate gas from 
raw wood. We do not know that that has yet been 
achieved, but Tangyes tell us that they have successfully 
arranged their suction producer to work with cocoa-nut 
shells, which, however, have to be charred first in a 
specially designed retort. Even nearer to the mark are 
producers constructed by Crossley Brothers to use wood 
refuse in saw mills, and thus supply power and get over 
the waste trouble at one stroke. Crossley's are also gene- 
rating a usable gas from tannery refuse, and it is scarcely 
too much to hope that in the course of time ordinary 
street and domestic rubbish will be made to render a gas 
suitable for power generation! The same firm has built 
a plant of 2000 horse-power to work with peat, and it has 
at last succeeded in producing a satisfactory producer for 
bituminous coal, which is being sold freely. By an inter- 
esting modification Crossley’s have supplied several 
suction producers which supply both power and heat, 
one producer supplying the gas for one or more engines 
and for various heating operations. Fielding and Platt 
have also been engaged on this problem, and have now 
designed a new producer for bituminous coal, whilst Mr. 
Dowson and the Dudbridge Ironworks Company have also 
produced satisfactory bituminous plants. Mr. Dowson 
has built two of 500 horse-power, which have been at 
work with such satisfactory results for some months 
that the same owners have ordered one of 750 horse- 
power, and two others of 300 horse-power are also being 
made. These are suction producers, and use any bitu- 
minous coal that is not caking. We ought to mention 
here that in a careful test carried out by Professor Mathot 
with a Tangye suction gas engine of 65 actual B.H.P., the 
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remarkably low consumption of .720 Ib. of anthracite per 
B.H.P. per hour was attained. The gross calorific power 
of the fuel was 14,211 B.Th.U. per pound. The thermal 
efficiency of the plant was no less than 26.9 per cent. 


Engines for Textile Factories. 

A firm which is doing a great deal to overcome the pre- 
judice against gas engines for the driving of textile 
factories is Mather and Platt, Limited, who have in the 
last few years made many notable improvements on the 
original Koerting two-cycle engine. This type of engine 
lends itself particularly to factory driving, as it will start 
against the load without a friction clutch. As all mills 
and factories practically start three times a day, this is a 
very important point. That the engine runs steadily 
enough to drive cotton mills has now been proved beyond 
dispute. Numbers have also been built during the year for 
driving alternators direct. Two sets of this kind for India 
were run in the makers’ works and tested under all con- 
ditions of load by the consulting engineers with fully 
satisfactory results. 


Oil Engines. 

Tangyes Limited have during the year been conducting 
exhaustive experiments with crude oil, and they can now 
build an engine that will work either on any kind of 
suction gas or on oil straight from wells. They are also 
making engines for the Baku fields which will work 
equally well on well gas. 

The only wholly new type of internal combustion 
engine that has appeared during the year is one produced by 
Blackstone and Co., Limited, and also designed for the use 
of heavy oils. In certain respects it resembles the Diesel, 
the cycle being similar. After explosion and exhaust the 
piston draws in a charge of plain air, which on the return 
stroke is compressed up to 150 Ib. per square inch. 
this compressed air an atomised jet of oil is injected at 
the correct moment, and meeting with a flame issuing 
from a hot chamber, is ignited and burns rather than 
explodes. The consequence is that the diagram shows a 
line of constant pressure for a small portion of the stroke. 
The ignition device is one of the most interesting 
features of this engine. It consists of a cast iron bulb in 


connection with the combustion chamber through a small | 
This bulb is kept red hot by the working of | 


hole. 
the engine, and when a little oil is injected into it, it 
immediately vaporises, ignites, and issues as a small jet 


of flame through the small hole already mentioned, thus | 


lighting the main jet. The air pressure is maintained by 
a pump driven from the engine shaft. These engines are 
doing well, and as they can be readily reversed it is 
hoped that they may be found successful for marine 
propulsion, for which several have been made. 

Excellent work has been done in this direction also by 


the Campbell Gas Engine Company, Limited, which has | 


got out an entirely new engine for using any sort of oil. 
It is of a very simple character, lampless, and can work 
without change either on semi-refined, ordinary petroleum, 
or some of the crude oils. In round numbers the con- 
sumption,we are told, may be taken at $ pint per brake horse- 
power per hour. We may mention here also that the same 
makers have brought out a new pattern suction producer 
which they call the “open hearth,” from the fact that, 
instead of the usual ash pan and grate, the bottom is left 


quite open, a suitable grate or pan on which the fuel rests | 


being situated just below the hole. With this producer coke 
breeze, coke oven refuse, or anthracite refuse can be 
burned. * Quite large units of this kind are being made. 
In this connection also the Diesel engine should be 
mentioned. 
in full swing, and several improvements which make for 
greater simplicity have been introduced into the design. 


The Gas Pump. 


Of all events in the gas engineering world in 1909 | 


the publication of descriptions of the ingenious pump 
at which Mr. Humphrey has been working for the last 
three years was the most notable. We have said so 
much about the pump recently that it is unnecessary 
to deal with it at length here. We need only remark 
that, so far, only the experimental pumps at Dudley 
Port have been made, but they work so well and have 


been so well reported on that a number of makers | 


have secured licences from the company owning the 
patents to make them, and before long we shall doubt- 
less see actual plants in use. 


General Progress. 


With regard to the general lines on which progress in 


internal combustion engines has taken place, we may note 
that variable admission governing is now displacing hit 
and miss, at least in engines of large size; that compressed 
air for starting is coming into general use, and that 
magneto ignition is rapidly ousting the hot tube. Forced 
circulation of the cooling water is now becoming much 
more common than formerly, and there is even a tendency 
to adopt the refinement of giving a separate supply to 
combustion chamber and jacket, so that the former may 
be more carefully regulated. Two things in which 
progress is always looked for with interest have shown 
no developments that are really worth recording. We 
refer to the gas turbine and the marine gas engine. 


Inventors are still hard at work on both, and the latter | 


continues to make slow but uneventful progress. The 
former, in spite of numerous patents, appears to be no 
nearer than before. The latest suggestion is that a low- 
pressure turbine should be worked in conjunction with 
an ordinary reciprocating engine just as an exhaust 
turbine works with a steam engine. There is every- 
where a recognition of the fact that the gas engine 
throws a lot of heat to waste in the exhaust, and 
various schemes, of which this is one, have been sug- 
gested for utilising it. It is, of course, already used for 
steam raising, and now it is proposed to employ it for the 
heating of buildings or for some of the other heating pro- 
cesses that are found in certain factories, 


Into | 


The new works, near Manchester, are now | 


MOTOR CARS. 


In the motor car branch of engineering there have 
been no startling developments during 1909. The effect 
of the proposed taxation by horse-power, together with the 
heavy petrol tax proposed by Mr. Lloyd George, has had 
a restraining effect on the building of pleasure vehicles 
with abnormally high-powered engines. The prevailing 
tendency amongst motor car and engine builders is to 
lengthen the stroke somewhat, and, by lightening the 
pistons, connecting-rods, &e., to obtain higher piston 





speeds than formerly. The Knight-Daimler engine 
| with the sliding sleeves appears to have been 
|more successful than was generally predicted, and 
|has caused quite a number of inventors to turn 
their attention to the production of designs based 


on somewhat similar principles. Many of the new 
designs involve the use of piston valves, several 
of which seen at the Olympia Show in November 
last were illustrated in THE ENGINEER at the time. 
Although these are ingenious departures from stereotyped 
forms, it is questionable whether the advantages gained 
more than compensate for the extra complications intro- 
duced. Tappet valve engines as now built with large 
valve areas run so quietly and give cause for so little 
| anxiety, that they may be said to be the least trouble- 
some of any of the vital parts of acar. Valve breakages 
are practically unknown, while by boxing in the valve 
| stems the noise caused by the action of the valves is prac- 
| tically nil. With regard to transmission gear, there is 
a growing tendency to take up the worm-driven 
live axle. Chain driving has fallen further into 
the rear except in the case of heavy commercial 
vehicles. For this class of vehicle the chain drive and 
fixed axle hold theirown. Although there has been a 
considerable increase in the number of motor vehicles 
| registered in the United Kingdom, the output from the 
numerous large works has not been equal to their capacity, 
and had it not been for the large number of motor cabs 
which have been introduced there would have been 
serious losses to contend with. According to figures 


| recently published by the Royal Automobile Club, the | 


| total number of motor vehicles registered on Septem- 
ber 30th last was 183,773, made up of 84,840 private cars, 
15,181 used for trade purposes, 8752 public service 
| vehicles, and 75,000 motor cycles. 
| increase of 19 per cent. over the previous year, and it will 
| not be a matter of surprise that public service vehicles 
| have increased in number by nearly 49 per cent. A close 
relationship exists between the numbers of motor vehicles 
and driving licences issued. Of the latter on the date 
|! above mentioned there were 174,986, or, roughly, ten 
thousand fewer than the registered number of vehicles. 


MERCANTILE SHIPS. 


The year just closed has not in any way been a notable 
one in the shipbuilding industry. In this country there 
has been little to warrant the placing of orders on the 
part of shipowners, but in spite of this the returns of the 
tonnage produced show an increase of over 100,000 tons. 
Abroad, on the whole, there has been a decreased output. 


| country show little alteration from what existed pre- 
viously. 
tonnage produced amounts to about 443,000 tons. 
work of the Clyde represents 403,000 tons and that of 
the Tyne 200,000 tons. Taken asa self-contained district 
the shipbuilding industry on the Clyde exceeded in the 
past year the output of any other home district or any 
foreign country, and, with the exception of Germany 
and the United States, the ships produced, both in ton- 
nage and horse-power, represent a total more than twice 
as great as any single area elsewhere. With regard to 
| the output of the leading firms there are no record ton- 
| nages to announce. The lead is taken by Workman, Clark 
and Co., Limited, with 88,952 tons. 
| from 1890 to 1909 inclusive, Harland and Wolff have 
occupied this position eleven times, and this year the 


honour has again gone to Belfast, although to different | 


hands. 
Among the vessels of interest launched or completed 
| this year are the Orient liners Orvieto, Otranto and 
Osterley. These vessels have a tonnage of 12,130 tons, 
and are sister ships of the Orsova—see supplement—and 
| Otway, figuring in last year’s list. Of the three vessels of 
| this year the first two were built by Workman, Clark and 
Co., Limited, and the last by the London and Glasgow 
| Shipbuilding Company, Limited. 


The Craster Hall, dealt with in our issue of March 5th, | 


way of ship design, has features of novelty in prac- 
tical construction. This vessel was launched by Messrs. 
| Wm. Hamilton and Co., Port Glasgow, on February 4th, 
|and is designed on the “Isherwood” system of longi- 
tudinal framing. She is intended for general cargo- 
carrying work, her gross tonnage being 4319 tons, and 
her principal dimensions as follows :—Length, 392ft. 6in.; 
| breadth, 50ft.; depth, 29ft. Her deadweight capacity is 
| 7300 tons. With the Laurentic and Megantic, the White 
| 


| 1909, although not embodying entirely new ideas in the 


| Star Line, in conjunction with the Dominion Line, has 
inaugurated its new service between Liverpool, Quebec, 
and Montreal. These fine vessels, built by Harland and 
| Wolff, Limited, at Belfast, are identical in every detail, 
with the exception of their propelling machinery. In the 
Megantic this is of the ordinary reciprocating type, while 
her sister ship is fitted with reciprocating engines work- 
ing in combination with a low-pressure turbine. When 
sufficient data has been accumulated with respect to the 
performances of these vessels, some interesting compari- 
sons should be deduced regarding the relative merits of 
the two systems of propulsion. They have a displace- 
ment of about 15,000 tons, a length of 565ft., and a beam 
of 67ft. 4in., and are the largest vessels engaged in the Cana- 
dian trade. A fine vessel, the Tortuguero—see supplement 


The total shows an! 


The positions held by the different districts in this | 


Taking the whole of the North-East Coast the | 
The | 


During the period | 


—was added to the fleet of Elders and Fyffe'’s, Ltd., fruit- 
carrying steamers. This ship was built by Alexander 
Stephens and Sons, Limited, lLinthouse, and was 
described in our issue of July 9th. Her cargoes will 
consist mainly of bananas, but, in addition, she has been 
| fitted up with passenger accommodation. Special provi- 
| sion has been made for the rapid handling of the fruit, 
and on the voyage across it is kept in good condition by 
| means of a constant circulation of cold air through the 
| holds. Her dimensions are: Length, 874ft.; breadth, 
47ft. 6in.; and depth to upper deck, 32ft. 6in., her gross 
| tonnage being 5000 tons. 

One most interesting vessel of the year was the train 
ferry steamer Drottning Victoria—see supplement. Under 
the joint control of the German and Swedish Governments, 
a service of four vessels of this type has been established 
between Sassnitz, Germany, and Trelleborg, Sweden, a 
distance of sixty-five miles across the Baltic. In point 
| of size, speed, and distance of transportation, these train 

ferries are said to surpass any others in the world. Of 
the four, that named above has been built by Swan, 
Hunter and Wigham Richardson, Limited, Walker-on- 
Tyne, and the three others are being constructed abroad. 
The principal figures relating to these vessels are as 
| follows :—Displacement, 4270 tons; horse-power 440; 
| speed, 164 knots; length, 870ft.; width, 58ft. 6in.; draught 
| loaded, 16ft. 6in.; deadweight capacity, 600 tons. A full 
| description of the Drottning Victoria and the harbour 
| works at either terminus of the sea route will be found in 
| THe Enerneer for July 16th and 30th. 

| The steamship Monitoria, built by Osbourne, Graham 
; and Co., Sunderland, is the first vessel to be constructed 
to the designs of the Monitor Shipping Corporation of 
Neweastle-on-Tyne. The principal feature of the design 
in the Monitor system is the corrugation given to the 
shell plating. Between the light and the load lines this 
is swelled out in the Monitoria in two places. The 
system is claimed to reduce the stresses in the material 
due to hogging and sagging, and while giving addi- 
tional buoyaney will decrease the tendency to roll. 
This vessel, which was illustrated and described in our 
issue of August 6th, is 279ft. in length, with a breadth 
over the corrugations of 42ft.,and a depth moulded of 
20ft. T4in. 

Of the new White Star Liners Olympic and Titanic, 
at present under construction at. Harland and Wolff's 
works at Belfast, it is perhaps too early to say much. 
These vessels will be by far the largest in the world, and 
will each have a displacement of about 44,000 tons. Work 
on the Olympic commenced on December 15th, 1908, the 
keel plate of her sister ship being laid sometime later. 
The framing of the former is now completed, having been 
erected in eleven months and five days. A special gantry 
had to be erected, with numerous cranes, to facilitate the 
building of these enormous ships. 


| 
| 





AERONAUTICS. 


From a spectacular point of view, the progress made 
during the past year in the art and science of mechanical 
flight has been surprising, and, in some respects, even 
sensational. Like all subjects appealing to the popular 
imagination, it is now liable to suffer from a reactionary 
effect. The public attention given to aeronautical matters 
| as a natural consequence of the dramatic developments of 
| recent years has in many cases been of a helpful nature, 
| but, on the other hand, it has led to an over-estimation of 

the importance of the flying machine as a means of 
| transport either for military or private purposes. While 
|it is conceivable that an isolated machine might be of 
immense service in warfare, acting as a scout or in place 
of the more unwieldy balloon of the present time, there 
seems little probability of aeroplanes being used in any 
but such minor operations. 
It would appear that, for the present, a certain limit 
|has been reached in the development of the flying 
machine. As far as the problem of actual flight is con- 
| cerned, numerous solutions are to hand in the shape of 
the host of successful designs of machines of which the 
past year has witnessed the demonstration. Reviewing 
| the causes of failure where it has been due to other than 
|exceptional circumstances, the dependence of the 
aeronaut on the workmanship of others becomes a striking 
| feature. The conflicting requisites of strength and light- 
ness desired in many other branches of engineering are 
intensified in aeroplane construction to a degree unknown 
elsewhere, and the former lead designers to place a 
reliance on the materials and workmen they employ such 
as would not be tolerated if the aeroplane were to become 
| a public convenience. It would therefore seem that the 
future of the aeroplane, bound up as it must be with 
developments and improvements in so many branches of 
| industry, will be characterised by a slow progression, and 
will lack much of the effect of the recent events. 

With regard to dirigible balloon, the circumstances 
are somewhat different, although here also the part which 
future discoveries in metallurgy and the generation and 
transmission of power must play before the “ dirigible” can 
| be regarded as a serious factor in the commerce of nations, 
will enforce a stationary period in the growth of this 
branch of aeronautics. 





| 
| Flying Machines of 1909. 
While there are still many types of machines in 
| existence or being built, one of the features of the year’s 
developments has been the tendency to eliminate all 
designs except those of the monoplane and biplane. 
| With regard to these, the successes obtained with 
| machines of the former class have been in striking con- 
| tradistinction to the disfavour with which they were 
viewed at the commencement of the year. It was then 
| held that, although the monoplane principle of construc- 
tion might give the machine speed, an insuperable objec- 
| tion to it would be its lack of stability. The events of 
| the year have shown that on the whole the monoplanes 
| are superior to the bi-planes in speed and the character- 
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istics necessary for high flying, but the instability attri- 
buted to them has received a most thorough denial. 
Indeed, at the present moment it would appear that the 
ease of handling and other qualities of the monoplane 
are causing aeronauts more and more to pay attention to 
this type. Some of the most daring flights of the past year 
have been accomplished by its use, and the conspicuous 
successes of the Blériot—see Supplement—and Antoinette 
machines have largely induced designers to follow these 
models. On the other hand, it has been noticeable that 
for endurance and passenger-carrying feats the biplane takes 
the first place. Before the year commenced all the note- 
worthy flights had been carried out on biplanes, and the 
design had secured a firm lead in aeronauts’ favour. For 
this reason there is less development in this type to be 
noticed than elsewhere. It has, however, demonstrated 
its trustworthiness, and in the Farman and Voisin biplanes 

see Supplement—some sort of finality would seem for 
the time being to have been attained in biplane design. 

Of other types little need be said. The triplane has 
been experimented with during the year and has yielded 
no results, while with the curious Chauviere machine, in 
which the wings were made to fold up like those of a bird— 
a design at one time thought to possess many possibilities 

the attempts at flight have demonstrated the unsuit- 
ability of the method aad have, we believe, led to its being 
discarded. 


Flying Events of 1909, 


Among the many noteworthy achievements in the 
aeronautical world during 1909 the success of the Zep- 
pelin airship No. 2 towards the end of May is one of the 
most important. Starting from Friedrichshaven on the 
night of May 29th, the flight continued for 38 hours, 
during which time an average speed of over 24 miles an 
hour was maintained. The flight would have been further 
extended had not an accident taken place while the air- 
ship was descending to replenish the stock of fuel. When 





| sufficient. 


THE ENGINEER 


and Doncaster during October little need be said, as the 
disagreeable weather at this time turned them into what 
were little short of fiascoes. Nothing of outstanding 
importance was accomplished if we except some daring 
flights by Mr. Latham at Blackpool, who, in spite of a 
strong wind, succeeded in carrying out a part of the 
programme as originally arranged. 

On October 18th a sensational item was provided by 
Count de Lambert’s flight over Paris, during which he 
sailed above the Eiffel Tower at a height of about 1300ft. 
After the close of the Blackpool meeting M. Paulhan gave 
demonstrations of his skill and daring on his machine at 
Weybridge and later at Sandown. At the latter place, 
on November 6th, he carried out a notable high-flying 
feat, ascending to a height of 980ft. All long-distance 
records were at this time easily broken by M. Farman 
when, on the 3rd of November, at Mourmelon-le-Grand, 
he remained in continuous flight for 4 h. 17 min. 53 sec., 
during which time he traversed a distance of 144 miles. 

In this country the lack of enterprise in aerial naviga- 
tion has been severely criticised. But in view of the 
many developments which must yet take place before the 
new method of transport assumes really important pro- 
portions, the steps taken by the Government to keep in 
touch with the latest ideas on the subject would appear 
Thus in May a committee was appointed to 
investigate the practice and theory of flight, and at the 


| present time, in addition to Mr. Cody’s quasi-official ex- 


periments, there is under construction at the works of 


| Vickers, Sons and Maxim, Limited, a dirigible balloon 


| intended for the British Admiralty. 


Details of this 


| airship are closely guarded, but it is said to be of the rigid 


| type. 


Extensive plant, we understand, has been laid 


| down at Barrow to test the motors and propellers for this 


nearing the ground it collided forcibly with a tree, causing | 


much damage to the gas compartments. 

From this date, and during the next few months, the 
sequence of successful flights became practically con- 
tinuous. Attention was at first concentrated on the 
attempts to fly across the English Channel in competition 
for a £1000 prize offered by a London journal. For a 
time the efforts were unsuccessful. On the morning of 


July 19th Mr. Latham made his first attempt to fly from | 
Sangatte, on the French coast, to Dover, but through | 
some defect in the engine he was forced to descend in | 


mid-Channel and was rescued by a torpedo boat which | epee 4 3 a : 
: | classification more suited to a formal catalogue. 


was acting as convoy to him. Unfavourable weather 
ensued for the next few days until the morning of the 
following Sunday, July 25th. On this date M. Blériot 
succeeded in performing his historical feat. Leaving 
Baraques, two miles from Calais, at half-past four in the 
morning, he crossed over to the English coast, landing at 
Dover, and taking 35 minutes for the journey. The event 
aroused much enthusiasm both here and abroad, and was 
speedily followed by a second attempt on the part of Mr. 
Latham. This, like the first, ended in disaster, the 
aeronaut falling into the sea at a distance of 14 miles 
from the English coast. 

These achievements gave considerable impetus to other 
aeronauts, and on August 7th M. Roger Sommer, a pupil 


of M. H. Farman, established a world’s record by remain- | : 
| hydrogen atom minus the value «. 


ing in the air for 2h. 27min. 15sec., the longest time 
previously having been due to Mr. W. Wright, who had 
flown for 2h. 20min. 23sec. Although the margin of 
the new record over the old was narrow, the feat was 
warmly applauded in France, which at this time thus 
held the two best achievements on flying machines of the 
year. Meanwhile, in this country experimenters were 
not idle, and on August 14th Mr. 8S. F. Cody carried out 
some successful trials, taking with him on each occasion 
a passenger, 

The Rheims aeronautical meeting next attracted atten- 
tion. Opening on August 22nd, the first few days 
threatened to be completely wasted by the inclemency of 
the weather. Towards the close the weather consider- 
ably improved, and some very fine flights were witnessed. 
The programme comprised competitions for six principal 
prizes, of which the Gordon Bennett International Cup 
for the best time over 20 kiloms. and the Grand Prix 
for the greatest endurance excited most interest. 
Among the notable flights accomplished, those of Far- 
man, 180 kiloms. in 185 min.; Curtiss, 20 kiloms. in 
15 min. 50 sec.; and Blériot, 10 kiloms. in 7 min. 48 sec., 
were the most remarkable. The assembly was charac- 
terised by its freedom from accidents of a serious nature, 
and this, in view of the number of machines which were 


| attempts of the kind have been made. 


| having an atomic weight of 


| the latest experimental results can be established. 


balloon. 





CHEMISTRY. 


Ix chemical interest, as in other matters, the late most 
unlamented year has maintained its reputation. The 
harvest of fact has been small, and the crop of conjecture 
of doubtful quality. No discovery of the first order can 
be recorded, no great generalisation debated, and no tech- 
nical advance of high value added to the armoury of 
modern civilised life. We must be content with the day 
of small things and continue to work and wait for the 
attainment of better fruit more bounteously bestowed. 
The following record is for convenience divided into a few 
main sections, but without any intention of rigorous 


General and Physical. i 


Endeavours to find some common basis for atomic 
weights have an inexhaustible attraction, and at least two 
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reduction of metals from their solutions by hydrogen 
under pressure ; the acceleration of exothermic reactions 
by compressing the gases taking part in them; the 
decomposition of carbon monoxide by ultra violet light ; 
the oxidation of ionised mercury vapour; such things, 
moderately novel as isolated facts, have a greater 
significance in that their understanding as matters of 
common knowledge will remove barriers to thought about 
as real as a dogma. 

The question of the conservation of weight has again 
been attacked, but in rather a lamentable fashion. 
Where it was necessary to take the utmost precautions to 
avoid alterations of weight, which have nothing to do 
with the reaction proceeding inside the vessel, and can be 
caused by mere transfusion of material, joints of paraffin 
wax, a substance which is full of cracks, was employed. 
That sort of manipulative error is inexcusable when it is 
considered that glass and quartz are known themselves 
to be pervious on occasion. This sort of knowledge is 
part and parcel of the understanding that there is no 
sharp line of demarcation in physical matters; quartz, 
gold, iron, and a sieve will all let something through. It 


}is only the nature and. size of the stuff which are 
| important. 


Inorganic and Analytical. 


There has been a revival of interest in the plodding but 
very necessary work of devising or improving exact 
modes of preparation of pure substances or of their 
separation and estimation. To this the great advance in 
mere apparatus has much contributed. The very vessels 
which the chemist uses are far beyond those with which 
his predecessor laboured, and it is refreshing to discover 
that some old things are good after all. Two German 
gentlemen have found that the sun and a lens can be 
used for warming refractory bodies, particularly if you 
put them ina vacuum. This is a return to the older 
methods with a vengeance, and it has its merits, too. 


| As the mode of operation is inapplicable in this country, 


the substitution of some large glowing surface for the 
sun is recommended ; a vertical tank furnace would be 
suitable. 

N,Cl, chlorine azide, the analogue of N;H, has been 
prepared ; as might be predicted, it is violently explosive, 
recalling in this respect that other curious compound 


| nitrogen chloride, N Cl;; the temporary linking of two 


One of these, put | 


forward with equal ingenuity and modesty by Dr. Moir, | 
is based on the view that the valency of each element is | 
| due to the association with it of a sub-element, termed 


provisionally yw, in number according to the valency and 
corresponding with the 


computed weight of a group of 10 or 15 electrons. It is 
also supposed that the elements are polymers of the 
If this quantity is 
called H, the element lithium, for example, will be repre- 
sented by 7H + #, nitrogen by 14 H + 3», and so on, and 
on this footing some remarkably close concordances with 
But 
there are some elements so lacking in a sense of decent 
discipline that they fail to fall in with this pleasant plan ; 
carbon appears to be a rebel, as its calculated value 
12.022 agrees only with an experimental value which the 


| International Committee of Atomic Weights finds itself 


| unable to accept. 


Moreover, to accommodate various 


| other elements and make them come into line, a sort of 


| be devised. 


supra-hypothesis involving an additional constant, has to 
It is to be feared that these objections are 


| fatal to the acceptance of a speculation pretty in itself and 


resting on a conception of the structure of the elements, 
which has much cogent evidence to support it. 
The revision of atomic weights, irrespective of their 


| possessing some common denominator, proceeds, and 


frequently in the air simultaneously is a remarkable | 


testimony to the skill of the pilots. 
The following month was, on the other hand, heavily 
marked by fatal accidents to aeronauts. 


Lefebvre, while experimenting with a new Wright 
biplane, was- suddenly precipitated to the ground 


through, it is believed, the breaking of some wires 
attached to the elevating planes. Soon afterwards Capt. 
Ferber, one of the pioneer aeronauts in France, lost his 
life by flying too low, so that his machine struck an 
obstacle and capsized. The disaster to the military air- 
ship République on September 25th completed the 
serious list of casualties, in which France lost some of her 
most promising aeronauts. 
worked loose, and, flying upwards, pierced the balloon 


casing bringing about an immediate descent from a height | 


of 600ft. Her crew of four were killed instantly. Several 
remarkable flights were about this time carried out by 
M. Santos-Dumont, one of the most indefatigable of 
aeronauts. During one of these he covered the distance 
between Buc and St. Cyr—8 kiloms.—in 12 minutes. The 
feature of this flight was the small sized machine used— 
see Supplement. While the Wright biplane has a 
bearing surface of 53 square metres, that of the latest 
Santos Dumont type is only 9 square metres in extent. 
Of the two meetings, organised on the style which proved 


| luminous. 
| to helium 
At Juvisy, M. | 


| natural 
| down to a level with their lowest relative, like a good old | 


In this case a propeller blade | 


there are now 81 elements fairly well hall-marked. The 
list does not at present include the transition substances 
such as the emanation which is a stepping-stone from 


gases with but little real affinity must give a potential 
disintegrant. A liquid alloy of sodium and potassium has 
long been known, and has been used with poor success 
as a filling for thermometers. The particular alloy corre- 
sponding with the formula NaKg is said to be now made 
commercially, and to be used in a number of industries ; 
particulars are lacking, but at a guess one would say that 
reduction of organic bodies, difficult to accomplish by 
means of sodium alone and proceeding too vigorously with 
potassium alone, might take place smoothly with the 
mixed material. The points of commencement of volati- 
lisation of several metals have been determined, and in 


| some cases the results are surprisingly low. Iron 755 deg. 





radium to helium; but even bodies of this class are be- | 


coming recognised as entities, though unstable. 


Gray | 


and Ramsay have liquefied and solidified moderately pure | 


radium emanation, and find that the solid is brilliantly 
Rutherford has shown that a tube impervious 
and filled with radium emanation under 
pressure, liberates helium on its outer side, and deduces 
that the helium is generated from a particles which have 
traversed the walls of the tube. Ramsay, by acting with 
radium emanation on compounds of elements of the 
carbon group, such as silicon, tin, and titanium, has 
identified compounds of carbon in the products; the 
conclusion is that these elements are broken 


decadent family. In short, chemistry in its higher phases 
is in a state of flux, and if the observations on which our 
novel conceptions are based can be sustained when a 


| larger quantity of material is available, many fundamental 





ideas must be abandoned or re-cast. It is this need for 
more material which has led to a search for radio-active 
minerals, only now at its beginning. An important 
undertaking has been started at Limehouse (famous for 
the emanation of scintillations), and others are being 
projected in less homely places. To the mere philan- 
thropist, the medico-surgical side appears the more 
important, but to the true humanist the gain of 
knowledge is the great game. 

Less sensational but very real, is the class of 
investigation which correlates alterations of physical 


so successful at Rheims, held in this country at Blackpool | condition with modification of chemical reaction; the 


Cent. = 1391 dég. Fah.; platinum 540 deg. Cent. 
= 1004 deg. Fah.; iridium 660 deg. Cent. = 1220 deg. 
Fah.; nickel, 750 deg. Cent. = 1382 deg. Fah. are 
examples. Once more the absence of sharp distinctions, 
such as between volatile and non-volatile bodies, is 
emphasised. Accepting these figures, platinum begins to 
volatilise at a temperature at which an ordinary mercury 
thermometer, with the stem filled with nitrogen, can be 
used. Perborates have been successfully used as bleach- 
ing agents in place of hydrogen peroxide, which is some- 
what unstable, and titanous chloride has been added to 
the wonderful list of chemicals employed in the dyeing and 
printing trade. A method has been devised for obtaining 
alumina, pure enough for use as a source of aluminium, 
from clay by heating it with carbon and oxide of iron, 
ferrosilicon being obtained as a by-product. Cuprous 
sulphate not hitherto known in the free state, has been 
obtained as a grevish-white powder, stable in dry air, but 
decomposed by water, giving cupric sulphate and metallic 
copper ; the reaction, as might be expected, is exothermic. 

Of such interesting but minor facts there is a plentiful 
supply, but no large achievement can be recorded in 
mineral chemistry as generally understood. 

Organic chemical research has continued on the same 
lines as heretofore, the collection of quaint deformed 
bodies being constantly increased. That its nomencla- 
ture remains cryptic is best shown by quotation : ‘Some 
time ago Messrs. A. and 8. synthesised 1-methy!- 
eyclohexylidene-4-acetic acid— 

CHe2 x -.CHa +CHa.. wn. a 
H > © <cH, -CH,? © *‘ ©<co.H 
and pointed out that, on the basis of the tetrahedral 
environment of the carbon atom in methane, this sub- 
stance possesses an enantiomorphous molecular configura- 
tion, and should hence exist in optically active forms. 


Se 


| The constitutional formuia, however, comprises no atom 





which can be described as a symmetric, no matter which 
definition of an asymmetric atom be adopted.” The 
delicacy of mind which, recognising the lamentable 
nature of the case, shrouds its more distressing features 
in a decent obscurity of diction, must command the 
respect of the right-thinking. It is right that the laity 
should be saved from a knowledge of such degrading facts. 


Electro-Chemistry. 

Investigation, both scientific and technical, has pro- 
ceeded, but nothing epoch-making can be chronicled. 
Electrolytic iron of 99.95 per cent purity, has been pre- 
pared on a commercial scale from the ordinary metal, 
and is found to be extraordinarily soft and ductile. On 
Brinell’s scale it has a hardness of 92 before, and of 62 
after annealing, annealed copper being 95 on the same 
standard. Plates and tubes can be made, and a useful 
manufacture is predicted. The aluminium industry 
has passed through something like a crisis, most trouble- 
some for the producer, but satisfactory for the consumer. 
There is a good side in this even to the former, as the 
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unprecedentedly low prices of the metal have caused its 
adoption for all sorts of uses for which it was formerly 
thought to be too dear. Once its usefulness in these 
is established, the consumer will be loth to give it up 
and return to less suitable materials, and will submit 
to an increase of cost provided that be moderate. The 
industrial production of nitrogen compounds from the 
air increases apace. No new principle has been applied, 
but improvements in practice and in plant have been 
numerous, with the result that nitrates and other nitro- 
genous products suitable as manures, are now at about 
the same price per unit as Chili nitrate and sulphate of 
ammonia, and, unless we gravely err, will compete 
victoriously with them in a comparatively short time. 

The deaths of two men of great note must be recorded. 
Julius Thomsen, the famous Danish chemist, died at the 
venerable age of eighty-three, having accomplished a life 
work solid and valuable. The working chemist who looks 
as a matter of routine for his thermo-chemical data in 
the accepted tables may not always remember what he 
owes to the quiet industry of this great experimentalist. 
Ludwig Mond’s death is too recent to make a long 
obituary notice necessary here, but it is enough to say that 
as a scientific chemist he stood high, and as a technical 
chemist was perhaps without a peer. It is also with 
much regret that we record the death of Mr. C. B. 
Dudley, chief chemist of the Pennsylvania Railroad 
Company and President Elect of the International Asso- 
ciation for Testing Materials. He had done sound work, 
thoroughly serviceable for chemists concerned with the 
examination and appraisement of materials of construc- 
tion. 

There has been a pleasing lull in chemical politics, 
which can be as tedious as their bigger brother. An 
event of importance in the life of the Institute of 
Chemistry, the body which undertakes the task of deter- 
mining the professional qualifications of chemists and 
hall-marking them with its diploma, is the establishment 
of a building fund; a special article expounding the 
needs and intentions of the Institute has lately appeared 
in these columns, and further reference is unnecessary. It 
is sufficient to say that already a substantial sum has 
been promised, of which a large portion has been paid on 
the nail, and that the ptospect of loyal and liberal support is 
well assured. 
will be secured by the prudent councillors in whose hands 
the utilisation of the fund will rest. This worthy under- 
taking is a bright spot in a year which has gone to its 
grave with universal acclamation from chemists as much 
as from other working people. 


Rusting. 

It is recorded that 3000 vears before Christ the forests 
on leafy Mount Ida were set on fire by lightning, 
and that amongst the ashes iron was found. Ever 
since then iron has been the metal in most common use, 
and vet for something like 4905 years after that note- 
worthy event man was content to use it without seeking 
any remedy for the greatest of all its maladies—rusting. 
A few years ago, however, he awoke to the fact that he 
was spending hundreds of thousands of pounds per year 
on paint, and ten times that amount on the renewal of 
corroded structures, and set about investigating the 
cause. The old simple chemical formula was challenged, 
and in accordance with modern principles electricity was 
thrust forward. The microbe of the disease is now— 
according to the electrolytic theory—an ion which, if its 
detractors may be believed, is continually active in bad 
works. This, however, must be said for it, that, like the 
Manchester Watch Committee, it is particularly jealous 
of purity, and where it finds iron free from the contamina- 
tion of manganese or any other of the ingredients which 
metallurgists use in the manufacture of steel, it leaves it 
alone. This theory has been worked at steadily by Dr. 
Cushman and others in America, where very exhaustive 
experiments are being carried on, some record of which 
will be found in papers read at the London meeting of 
the Iron and Steel Institute. The question is of the very 
greatest importance to engineers, and it is a matter for 
congratulation that research is being directed into such 
a useful direction. 





BRIDGES. 


The United Kingdom. 

THE bridges of the year which are worthy of note, 
outside the United States, which will be separately dealt 
with, are not numerous. At home, the opening of the 
widened Blackfriars Bridge on September 17th claims our 
first notice. The additional accommodation provided by 
the broadened roadway and the new space for tram lines 
has afforded great relief to the traftic across the Thames. 
The question of dealing with the adjoining Southwark 
Bridge traffic, whether by widening and easing its grade, 
an additional bridge lower down, or both, has been 
decided in favour of the latter course. The reconstruc- 
tion of Southwark Bridge is estimated at £261,000, and 
the new structure, which is to be called St. Paul's Bridge, 
is to cost £1,646,983. 

The renewal of the Walkham timber viaduct on the 
Devon and Cornwall line of the Great Western Railway 
has been carried out in the form of a steel superstructure 
on masonry piers. There are seventeen spans of 66ft. 
each. Another reconstruction is that at Weymouth jointly 
by the Great Western and London and South-Western 
railway companies, and is on a new site, so as not to 
interfere with the traffic over the superseded bridge. 
This new viaduct over the Blackwater, completed 


recently, has five 108ft. spans of steel of the N truss 
type, on piers formed of a pair of cast iron cylinders 8ft. 
in diameter below and 6ft. above. 

Examples of ferro-concrete bridges are those over the 
Toll River in South Wales for a road, with ferro-concrete 
pile foundations and arches, of which there are three, the 
centre one being 120ft. span; and several smal] ones by 


A wise expenditure will be required, and | 


the Great Western, North-Eastern, Great Central, and 
Great Eastern Railways. One, carrying the Angel-road 
at Tottenham over the Great Eastern, has fourteen 
straight and three curved spans, the latter on 150ft. 
radius; the spans are 42ft. 9in. and the width 40ft. The 
piers carrying the girders are composed of columns 
spiralled on the Considére system. 

The Kahn system has been used in a road bridge over 
the Stour at Chilham, Kent. The span is 47ft. and the 
width 15ft. The design is peculiar, the roadway being 
suspended from the bottom chord of the girders which 
form the parapets. 

The advance in favour of ferro-concrete is further illus- 
trated by the choice of this material in preference to steel 
alone in the construction of the six-span road bridge over 
the river Wansbeck at Stakeford. The girders span 
44ft. din. skew openings, and these, with the pairs of 
braced columns forming the piers and the Hennebique 
piles of the foundations, are all of the same material. 
The bridge is 24ft. wide between the parapets. It was 
satisfactorily tested in August last. 


be noted is that at Alexandra Docks, Newport, Mon- 
mouthshire. 


Europe. 

Turning to the principal bridge work abroad, the pro- 
posed extensive railway connection between the islands 
of Masnedo and Falster in Denmark may be mentioned. 
Ferry and tunnel are alternatives. The work, if decided 
upon, will be of immense length, consisting generally of 


series as follows, in lengths in feet 575, 1100, 2800, 5850, 
1000, and 410. The cost is estimated at £525,000. 
Another long railway bridge, which is, however, in 
progress, is that over the Vistula at Marienwarder, being 
3480ft. long, made up of five steel middle spans of 326ft. 
with approach arches. The foundations are on caissons. 
A bridge across the Sioule gorge, in France, is remarkable 
for its height, 470ft. It has two piers, 370ft. high each, 
with a centre span of 470ft., and two side spans of 380ft. 
The girders, which are continuous, are 40ft. in depth. 
Owing to a failure in the foundations, the completion of 
the bridge, which was opened in October, has been much 
delayed. A _ reinforced concrete arch of considerable 
dimensions is under construction at Sitter, in the Canton 


gorge. 
approached by several 33ft. 6in. arches. 
22ft. 6in. wide. 

A very long reinforced concrete bridge was finished 
recently at Rotterdam, on the line from that city to Schev- 
iningen. It is 53800ft. long, made up of a number of various 
sized arched spans to suit street crossings, kc. 

The Assopus viaduct, on the line from Pireus to the 
| Turkish frontier, referred to in our summary of railway 
work, was quite recently finished. It crosses a gorge, 
600ft. wide and 330ft. deep, by a steel arch, 262ft. span 
| and 78ft. rise, there being one 86ft. approach span on one 
| side and four on the other. The municipality of Rome 
| have started a ferro-concrete arched bridge across the 
| Tiber of 328ft. span and a width of 65ft. Tin. 

The Sudan. 

The narrow gauge Sudan railway bridge over the Blue 
Nile, at Khartum, is approaching completion. It has 
seven 218ft. 6in. spans, besides some small approach 


The road is only 





It has space for a double line, a 21ft. roadway, 
and an 1l1ft. footway. The piers are of 16ft. diameter 
steel cylinders, of which twenty are used. These are 
carried down to 60ft. below low water. The railway is 
being extended to Sennar, 160 miles higher up on the 


111ft. 9in. 


at 192 miles above Khartum, where the latter river is to 
be crossed so as to reach the district of Kordofan. The 
bridge here is also under construction, the materials being 


railway. 





| upper and lower Egypt. 


embanked. There are nine 156ft. spans, and a 245ft. 6in. 
| hand-worked swing giving two clear openings of 100ft. 
| The bridge is on masonry piers, erected on foundations 
sunk by the compressed air process, and is 32ft. wide, 
taking a single line railway and two footways. 


The American Continents. 
On the other side of the Atlantic one of the largest 


height, is in hand. This is on the Canadian Pacific line 
at Lethbridge, where a “ cut-off” is being constructed. 





| 


307ft. There are sixty-five steel spans, and the quantities 
of steel in tons, and concrete in cubic yards, are 12,000 
and 18,000 respectively. 
It is understood that the plans for the New Quebec bridge 
are ready, and that alternative designs on the cantilever 
and suspension principles are included. The headway is 
to be higher than in the old bridge. The bridge over the 
river Gualegnay in Entre Rios, Argentina, may be noted 
as completed early in the year. The piers are of three 
types, masonry, brick cylinder and screw piles. It has 
fifteen spans of 71ft., one of 252ft., then twenty of 71ft. 
followed by an embankment, and finally eleven of 71ft. 


India. 

In India, the long-disputed question as to site of the 
inevitable bridge over the Ganges near Calcutta has at 
last been settled by the decision of the Secretary of State. 
This is at Sara, which will enable the Eastern Bengal 
State Railway on the metre gauge to enter Calcutta. 
This gap has hitherto been dealt with by ferry, entailing 
double transhipment, one to boat and thence to broad 


The principal opening bridge in the United Kingdom to 


275ft. spans; but there will be two 150ft. drawbridges. | 
The bridges and embankments, alternately, will form a | 


of Appenzell, in Switzerland, carrying a road over a deep | 
The main span is a 259ft. arch, with 87ft. rise, 


spans, and an opening lift giving a clear passage of 


Blue Nile, and thence across westward to the White Nile, | 


delivered by the Nile pending the completion of the | 
During high Nile this branch does not carry | 
much running water, being backed up by the Blue Nile | 
| which supplies most of the supply flooding and irrigating | 
Hence, a comparatively small | 
| bridge is sufficient, the rest of the water spread being | 


bridges in the world, from the point of view of length and | 
It is 5327ft. long, with a maximum height over water of | 


The cost will be about £310,000. | 


gauge main line to Caleutta. The rival plan, which the 
Railway Board favoured, embodied an extension into 
Calcutta on the western side of the river of the metre 
gauge lines, and a connection across the Ganges at 
Rampur Boalea to the narrow gauge system at the other 
side. The cost is stated at £1,250,000. 

Australasia. 

Two important railway bridges in New Zealand have 
been under construction within the year, one opened, and 
the other expected to be completed at the end of 1910. 
|The first is the Markatole viaduct on the Auckland- 
Wellington line, a framed steel structure, mainly of five 
100ft. spans, with piers 36ft. longitudinally, and several 
approach spans. The bridge has a maximum height of 
| 260ft., and contains 1000 tons of steel. The other is the 
| half-mile timber bridge at Waian, on the South Island 
}main trunk line. It has forty-six 42ft., six 41ft. 10in., 
| two 41ft., and two 14ft. spans. In addition to this, there 
|has been opened what is certainly one of the largest 
masonry bridges in the Southern Hemisphere—that is 
at Grafton, the length being 910ft. and the central arch 
320ft. span, and 147ft. high. The bridge is 40ft. wide. 

The Emu Bay Railway Company in Tasmania has 
built 4 fine 150ft. latticed truss bridge across a gorge over 
80ft. deep. It was constructed without scaffolding from 
below, being cantilevered out from each side. 





GAS SUPPLY. 


THE past year has witnessed no startling development 
in the use of gas, but a slightly improved efficiency has 
been secured in burners for lighting and in appliances for 
heating purposes. As a result of the continuous improve- 
ment in the duty obtainable from unit volume of gas 
through apparatus both for lighting and heating, the con- 
sumption of gas has not increased to any considerable 
extent. There has again occurred, as in the last two or 
three years, a falling off in the amount of gas supplied per 
consumer, but loss consequent thereon has again been 
more than counterbalanced by the gain in the number 
of consumers. -The three companies supplying urban 
London together sold almost exactly the same quantity of 
gas in the twelve months ended June 30th last as in the 
preceding twelve months. The suburban London com 
panies, however, experienced appreciable increases in their 
sales of gas, as did also provincial gas undertakings in 
districts where growth of population occurred. If we 
|extend our review to a longer period than a single year, 
returns show that in the decade 1898-1908 the amount of 
gas sold per annum in the United Kingdom increased by 
36.6 per cent. 


Public Lighting. 

Gas has more than maintained its position for street 
| lighting, thanks to the more general employment of in- 
verted burners, and to the increasing use of gas at high 
pressure. High-pressure gas mains have been laid in 
| central parts of London and other large cities, primarily 
|for the supply of gas to high-power lamps for public 
lighting, but incidentally also for similar lamps in adja- 
| cent works and factories. Thus, about a year ago high- 
pressure mains were laid in Fleet-street and its vicinity, 
and inverted gas lamps of approximately 1500 candle- 
power were introduced for the lighting of that street. 
These lamps consume only about 25 cubic feet of gas per 
hour apiece, and contrast very favourably in efficiency and 
utility with the somewhat similar lamps which have 
very widely displaced electric are lamps for street lighting 
in Berlin and other cities. The local authorities in 
certain suburban districts of London have made com- 
parative trials in street lamps with inverted burners 
consuming gas at ordinary pressure and metallic filament 
electric lamps, and the result has been that on the 
|score of economy and efficiency the gas burners have 
been preferred, and have been very extensively employed. 
Gas undertakings have therefore every reason to be 
satisfied with the progress which has been made in 
increasing the employment of gas for public lighting 
during the past year. 


The Metropolis. 

Matters connected with the gas supply of the London 
district have attracted special attention during the past 
year. The Gas Light and Coke Company has obtained 
an Act providing for its amalgamation with the West 
Ham Gas Company, which has at the present time an 
| output of gas equal to rather more than eight per cent. 
of that of the former company. The district supplied 
| by the West Ham Company is one in which a very 
rapid growth of population and of gas consumption 
is taking place, and the Gas Light and Coke Company 
| through this amalgamation obtains a footing in the 
outer suburbs of London, of which the development 
presents opportunity for a large increase in the sale 
of gas. Its new Act also sanctions the reduction of 
the standard illuminating power of the gas which it 
supplies from sixteen to fourteen candles, for which con- 
cession the company has yielded 1d. in its standard price 
under the sliding scale clauses. It has also accepted 
under the provisions of the same Act a standard of 
calorific power of the gas supplied of 450 B.Th.U., net 
value per cubic foot. Subject to certain limitations, the 
company is henceforth liable to incur a forfeiture should 
| testings of calorific power, made according to the pre- 
| scriptions of the Gas Referees by the Corporation of the 
| City of London and the London County Council, give 
| results falling below that standard. This enactment of a 
| standard of calorific power is an innovation in gas legis- 
| lation in the United Kingdom, and may be taken as an 
indication that in future the quality of public gas 
supplies will be judged mainly by the calorific value 
rather than, as in the past, by illuminating power. The 
Gas Light and Coke Company, indeed, has not yet suc- 
ceeded in securing freedom from obligation to supply gas 
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not falling below a certain prescribed candle power, but it 
has obtained a reduction of the prescribed standard. It 
is, however, generally anticipated that most gas under- 
takings will in a few years’ time be liberated from super- 
vision in respect of the nominal illuminating power of 
their gas, but instead will be subjected to control in 
respect of its calorific power. 

Having regard to the magnitude of the operations of 
the Gas Light and Coke Company—which, now that it 
has absorbed the West Ham Company, makes nearly 
one-seventh of all the gas sold by statutory gas under- 
takings in the United Kingdom, and nearly twice as much 
as the whole of the gasworks in Scotland or any other 
single gas undertaking in England—it is worth while 
noting the immense improvement which the last two or 
three years have witnessed in its administration. During 
the half year ending on the 80th June, 1907, the company 
charged 2s. 11d. per 1000 cubic feet for the 16-candle 
power gas it supplied, or 11d. more than its smaller 
neighbour, the South Metropolitan Gas Company, then 
charged for its gas, which, however, was required to have 
an illuminating power of only 14 candles. Two years 
later, viz., in the half year ending on 30th June, 
1909, there was a difference of only 6d. in the prices 
charged, the South Metropolitan Company having raised 
its price to 2s. 3d. in consequence mainly of increased cost 
of coal, whereas the Gas Light and Coke Company had 
faced the latter, and yet succeeded in reducing its price to 
2s. 9d. The effect of increases and decreases of price on 
consumption is well illustrated by the fact that in the two 
years between the two periods of six months named the 
Gas Light and Coke Company had increased its sales of 
gas by 0.8 per cent., whereas the South Metropolitan 
Company had experienced a decrease of over 2.1 per cent. 
The revival in the fortunes of the premier gas 
undertaking of the world, which the foregoing figures 
indicate, dates from the accession to the governorship of 
the company of Mr. Corbet Woodall, M. Inst. C.E., who 
has been ably assisted by the technical staff in securing 
increased efficiency in the manufacturing and distributing 
departments. During the past year this company has 
adopted for its employés a system of co-partnership in 
which over 8000 of them already participate. Similar 
systems have been in operation in most of the smaller 
London gasworks for several years. The introduction of 
workmen's co-partnership on a practical basis in gas 
undertakings is due to the late Sir George Livesey, who 
found in it a panacea for the differences which had arisen 
between the South Metropolitan Gas Company, of which 
he was chief engineer, and later managing director, and 
its servants as represented by a trade union. During 
the past year a fund of over £10,000 has been raised by 
subscriptions from gas undertakings and persons and 
firms interested in the gas industry, for the purpose of 
founding a chair of gas engineering and fuel at Leeds 
University as a tribute to the memory of Sir George 
Livesey. 


Gas Manufacture. 


The interest in methods of manufacture has centred 
chiefly in the description of retort or oven used for 
the carbonisation of coal. Inclined retorts set as nearly 
as may be at the angle of repose of broken coal, which 
have been very popular in many works for some ten or 
fifteen years past, are no longer regarded with favour. On 
the other hand, the horizontal retort, which they were 
intended to supersede, has regained to some extent its 
popularity—which, indeed, in many quarters it never 
lost-—by reason of improvements in machinery for charg- 
ing and discharging it and of the quite modern procedure 
of as nearly as possible filling it with coal, instead of, as 
formerly, leaving a large free space above the charge of coal. 
The larger charges thus introduced into the horizontal type 
of retort afford an increased make of gas per retort per 
diem and per ton of coal carbonised, while stoppages of 
the ascension pipes and hydraulic main by thick deposits 
are of rarer occurrence. While, therefore, considerable 
improvement in the efficiency of the old type of carbonis- 
ing plant has been achieved in the past year or two, 
strenuous efforts have at the same time heen directed 
to the perfecting of entirely different and novel systems 
of carbonisation. Various forms of vertical retorts, some 


brickwork set in cement with a good backing of puddle. 
It is intended to receive a 4-lift gasholder of 10,410,000 
cubic feet capacity; a size which is only surpassed by one 
of the gasholders at the East Greenwich Gasworks of the 
South Metropolitan Gas Company, and by one at the 
Astoria Works in New York. ‘here is, however, no 
specially novel feature in the design of this gasholder and 
its tank. A greater degree of novelty attaches to a 3} 
million cubic feet gasholder which has been erected at 
the Redheugh Gasworks at Newcastle-on-Tyne, and is 
without external guide framing. This holder is con- 
structed on the now well-recognised principle known as 
Gadd’s spiral guiding, and is by far the largest gasholder 
yet erected on that system. It has now been working 
quite satisfactorily for about twelve months. There is a 
tendency at the present time in gasholder tank construc- 
tion to employ reinforced concrete to an increasing extent, 
and some of the tanks which have recently been con- 
structed in this material are more or less elevated above 
the ground level. One such tank, 33}ft. deep and 136ft. 
in diameter, has been completed at the Turin Gasworks. 
Formerly steel would have been used throughout for gas- 
holder tanks standing clear of the ground, and it is worth 
noting that an order has just been placed with an English 
firm for a steel tank 216ft. in diameter and nearly 
40ft. deep, to be erected at Toronto, which, when 
completed, will rank as the largest tank of its type 
in the world. A larger tank, partly in steel and partly in 
concrete, which had been constructed by German firms 
for a gasholder of about 7 million cubic feet capacity at 
the Grasbrook Works of the Hamburg Corporation, 
collapsed on the 7th December last, some three weeks 
after the gasholder had been finished and brought into 
use. This tank was an annular one, raised above the 
level of the ground with the object of rendering available 
for other purposes the greater part of the ground area 
over which the gasholder stood. For some reason not 
yet definitely ascertained the roof of the vault enclosed 
within the annular tank collapsed, and thereby allowed 
the rapid escape of the gas from the holder. The gas 
caught fire and destroyed much adjacent property, includ- 
ing another gasholder. Some twenty lives were lost, and 
many more persons were injured through this catastrophe. 
It may be observed that this type of tank construction 
has never been followed by English gas engineers. 

Another almost equally serious accident occurred at the 
Geneva Gasworks on 28rd August last,when a large quantity 
of apparatus and plant and the containing buildings on the 
works were wrecked as the result of an explosion, 
apparently originating in works’ mains on which some 
alterations were in progress. The precise cause of this 
disaster, which was attended by many fatalities, has not 
yet been clearly ascertained. The earthquake at 
Messina involved the partial destruction of the gasworks 
of the Continental Union Gas Company on the outskirts 
of the town, and the death of the manager of the works 
and a large number of workpeople. Coming nearer home, 
a good deal of notice was drawn to an explosion in a 
public thoroughfare in Bermondsey on 30th December, 
1908, by which three lives were lost. In this instance a 
gas main had been undermined by water flowing from a 
broken water main, and had become fractured through 
lack of support. The escaping gas accumulated in a 
disused sewer, and was fired while excavation was pro- 
ceeding in the street. No other accidents due to gas 
involving very serious consequences have occurredi n this 
country during the past twelve months. 


Meetings. 

The Institution of Gas Engineers held its annual 
meeting in London in June under the presidency of Mr. 
Thomas Glover, manager of the Norwich Gasworks, when 
several papers of an interesting character were presented 
and discussed. The German Association of Gas and 
Water Engineers celebrated the jubilee of its foundation 
at its meeting at Frankfort-on-the-Main in June. The 
corresponding French and American associations and 
several of the district English associations have also held 
meetings in the course of the year, in which the new 
methods of carbonisation have constituted the chief 
subject of debate. 





charged intermittently, and others working on a more or 
less continuous system of charging and discharging, have | 
been tried in a wumber of gasworks both here and | 
abroad. Comparatively large chambers or ovens, some- | 
what resembling the modern forms of oven for the pro- 
duction of metallurgical coke, have also been tentatively 
adopted in various gasworks. Some of these carbonising | 
ovens have inclined and others horizontal bottoms, but, | 
broadly, they are distinguished from horizontal and | 
vertical retorts in being of much greater capacity and | 
in requiring at least double the time for working off this | 
larger charge. At the moment it is impossible to predict | 
which of the many rival systems of carbonisation in 
vertical retorts and in chamber ovens will ultimately | 
prove the most successful. It can only be said that at | 
best some of them have shown rather better results than 
are generally obtained from horizontal retorts, but proof 
is still wanting that the new retorts and ovens are as 
durable and as economical as the old. In any case, a chief 
feature of the modern retort house is the extensive plant 
for the mechanical handling of the large quantities of coal 
and coke which are dealt with therein. 


Tanks and Holders. 


Apart from retort house equipment there are no 
novelties in gasworks apparatus of sufficient import- 
ance to claim notice. In constructional work the 
most noteworthy feature of the year is the great 


number of large gasholders, some of novel design, 
which have been, or will shortly be, completed. In 
respect of size a new gasholder, the tank only of which is 
as yet finished, at the Bradford-road Works of the Man- 
chester Corporation takes precedence. The tank, which 
is 285ft. in diameter and 46}ft. deep, is constructed in 





Residual Products. 


There has been little change in the price obtainable 
for gas coke since last year, but a number of gas under- 
takings have stimulated sales by putting up quantities of 
28 1b. of broken coke in brown paper bags for disposal 
locally at a low price. Thus the poorer classes are now 
able to buy from most of the London gasworks a package 
of a quarter of a hundredweight of coke for 3d. Several 
other varieties of semi-carbonised coal have been put on 
the market to compete with Coalite, which, however, does 
not appear to have yet been produced on the extensive 


| scale which was foreshadowed by those interested in its 


manufacture. But a certain amount of Coalite has been 
made at one gasworks in the course of the year, and 


| several gasworks have produced and sold very similar 


smokeless fuel without adopting the Coalite plant. The 
selling price of sulphate of ammonia remains much the 
same as at the close of 1908, but the amount of that salt 
coming on the market from other sources than gasworks 
has considerably increased during the year. Tar and tar 
products, generally speaking, are now fetching somewhat 
better prices thana year ago. The use of tar as a binding 
material and surface covering for macadamised roads has 
greatly extended, and coal tar and coal tar pitch have also 
been employed on an increasing scale in the manufacture 
of patent fuel. The production of tar in carburetted 
water gas plant has not increased, as the amount of 
carburetted water gas made on gasworks in the United 
Kingdom remains about the same as in recent years, 
viz., about one-eighth of the volume of coal gas produced. 
As a result, however, of the general reduction in candle- 
power of the gas supplied, less oil has been used for 
carburetting than formerly, and consequently the output 





LEGISLATION. 


Tue past year has not produced much legislation of 
special interest to the engineering world. The time- 
honoured Rating of Machinery Bill did not even get so far 
as it has been known to do in former years; and we are 
not conscious of any other important measure which is 
within the bounds of practical politics. 

There are, however, one or two measures now on the 
statute book which deserve notice. The most important 
of these is the Electric Lighting Act, which comes into 
force on April 1st, 1910. This is designed to remove cer- 
tain difficulties from which those who supply electricity 
have long suffered. It also changes the law as to the 
private supply of electricity. By Sec. 1 “undertakers,” 
1.e., companies or local authorities which are authorised by 
Provisional Order to supply electricity, may obtain the 
sanction of the Board of Trade to buy land compulsorily 
for the purposes of a generating station. Hitherto the 
purchase of land for this purpose has been matter of 
private negotiation, and the selection of a good site has 
been a matter of difficulty. Of course, if the purchase is 
compulsory under the new Act, the vendor will be entitled 
to his 10 per cent. as compensation for compulsory pur- 
chase. 

While thus extending the powers of undertakers with 
regard to obtaining sites, the Legislature—by Sec. 2—pre- 
vents the erection of a generating station at any place 
without the consent of the Board of Trade. Such con- 
sent can only be obtained after notice has been given to 
owners and lessees of land within 300 yards of the land 
on which the station is to be constructed, and they have 
had opportunity to come in and object. 

The power to purchase land compulsorily for the pur- 
pose of a generating station is rendered much more 
valuable by Sec. 3, which provides that the Board of 
Trade may authorise the undertakers to break up streets 
for the purpose of laying mains outside the area. Such 
permission may not, however, be granted except with the 
consent of the highway authority concerned; but such 
consent must not be unreasonably withheld. 

“Supply in bulk” is also dealt with in this Act. It 
means supply (a) to any local authority, company, or 
person authorised to distribute electricity to be used for the 
purposes of distribution; or (b) to any local authority 
authorised by any general or special Act to undertake or 
contract for the lighting of streets, bridges, or public places, 
to be used for such purposes. After April 1st, 1910, the Board 
of Trade may authorise supply in bulk by Provisional 
Order, unless they are of opinion that the matter ought to 
be dealt with by a private Bill. The Board may also 
authorise supply in bulk by one authority to another. 

Another important modification of the existing law 
relates to supply outside the authorised area. It was laid 
down many years ago in the case of Gaslight and Coke 
Company v. South Metropclitan Gas Company, 62 L.T. 
126, that a railway company having its terminus within 
one “ gas” area could not receive gas at that point for 
distribution along the line. The same principie has 
applied to electricity—even to the supply of electricity at 
premises situate on a boundary line. All this is changed 
by the new Act. With regard to railways, tramways, 
and canals partly within and partly without a given area, 
undertakers may, with the consent of the Board of Trade, 
supply electricity for haulage or traction, or for the lighting 
of vehicles and vessels. Persons objecting may, however, 
appear and state their objections before the Board of 
Trade give their assent (Sec. 5). 

As regards supply to ordinary consumers outside the 
area, the Board may authorise it, if the local authority in 
the consumers’ area and the undertakers in that area con- 
sent. If such consent is unreasonably withheld, the 
Board may authorise the supply without it (Sec. 6). 

As to maximum prices, these may at present be revised 
every seven years on the representation of consumers. 
Under the new Act the period is reduced to five vears 
(Sec. 10). 

Undertakers have often had difficulty in the past in 
cases where consumers of electricity having a private 
installation of their own have used the current from the 
mains as a stand-by. In future, “a person shall not 
be entitled to demand or to continue to receive from 
undertakers authorised to supply electricity in any area, 
a supply of electricity for any premises having a separate 
supply, unless he has agreed with the undertakers to 
pay to them such minimum annual sum as will give 
them a reasonable return on the capital expenditure, and 
will cover other charges incurred by them in order to meet 
the possible maximum demand for those premises; the 
sum to be so paid is to be determined, in default of agree- 
ment, by arbitration.” 

By far the most drastic change made by this Act is 

embodied in See. 23. That section virtually prohibits the 
private supply of electricity for profit. It provides that 
in any area where a local authority, company, or persom 
is authorised to supply electricity under an Act of Parlia- 
ment or a Provisional Order, no other local authority, com- 
pany, or person may commence to supply electricity un- 
less authorised by Act of Parliament or Provisional Order. 
This provision does not apply (1) to any company or 
person affording a supply to any other company or person 
where the business of the company or person affording 
the supply is not primarily that of the supply of electrical 
energy to consumers; (2) to a company which, at the 
passing of the Act, is empowered by its memorandum 
of association to generate electrical energy, from affording 
a supply to a railway company for purposes incidental to 
that company’s undertaking other than the conveyance 
of public traffic. 
There is much virtue in the word “ commence,” which we 
have printed initalics. It signifies that any person who or 
company which is supplying electricity on April Ist, 1909, 
may continue to do so; it also points to the desirability 
of any person or company about to supply electricity 
without a Provisional Order making haste to begin 
doing so. 





of water-gas tar has become smaller. 





The first exception would clearly allow a householder or 
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manufacturer who had a private installation to supply 
electricity to his next door neighbour. 

By the Labour Exchanges Act the Board of Trade is 
given the power to erect and maintain labour exchanges 
throughout the country. The right of a workman to 
reject proffered work, in the event of a trade dispute or in 
case of any attempt to secure him at wages below the 
district current rate, is expressly declared. The Trade 
Union Congress of 1909 expressed approval of the 
measure, but asked for an equal number of representa- 
tives from employers and workmen to form an adminis- 
trative board, with a neutral chairman appointed by the 
Board of Trade. By the Trade Boards Act, which applies 
to tailoring and several other trades paying low wages, 
wages boards, consisting of representatives of employers 
and workmen, are to establish minimum wages for the 
trades concerned. The object is to prevent sweating and 
to raise the conditions ef life of the poorest of our 
workers. 

The Motor Car (International Circulation) Act, 1909, 
provides that the King may by order in Council make 
provision for the grant and authentication of any travel- 
ling passes, certificates, or authorities which may be of 
use to persons resident in the United Kingdom when 
temporarily taking their motor cars abroad, or to drivers 
when proceeding abroad for the purpose of driving motors. 
His Majesty may also modify the provisions of the Act 
of 1903 with regard to the registration of motor cars and 
the licensing of drivers for the convenience of persons 
resident abroad who temporarily bring their cars into this 
country. 

By the Cinematograph Act, 1909, an exhibition with a 
cinematograph or other apparatus involving the use of 
inflammable films shall not be given unless the regula- 
tions made by the Secretary of State are complied with, 
or unless in premises licensed for the purpose in accord- 





ance with the provisions of the Act. The County Council 
is the licensing authority. 

The Telegraph (Arbitration) Act, 1909, provides that | 
differences between the Postmaster-General and any body 
or person under the Telegraph Acts, 1863 to 1908, or 
under any licence or agreement relating to telegraphs and 
telephones shall, if the parties agree, be referred to the 
Railway and Canal Commission, and that Commission 
shall determine the same. By the Workmen’s Compensa- 
tion (Anglo-French Convention) Act, 1909, the King may, 
by order in Council, make such modifications in the 
Workmen’s Compensation Act, 1906, in its application to 
workmen who are French citizens, as appear to him to be 
necessary to give effect to the *“ French Convention.” 
This Convention, in effect, gives French workmen em- 
ployed in England rights under our Workmen’s Compen- 
sation Act, while English workmen in France are to have 
rights under the French law. It should be observed, 
however, that to have the benefit of the Convention in 
the country where the accident occurs a workman must 
have been employed for six months with his employer, 
otherwise he only has such rights as avail him in his own 
country. Our own Compensation Act is also modified in 
certain particulars to meet the case of a French subject 
injured in this country. 





RAILWAYS AND TRAMWAYS. 
No. L 

NATURALLY, as Europe is assimilating her railway and 
tramway extensions to its population, which is not largely 
on the increase, the mileage there has not been greatly 
advanced during 1909. A considerable amount of railway 
construction expenditure has been incurred in cut-offs and 
in enlarging terminal stations, while new lines have been 
to a great extent confined to the northern and eastern 
parts, and to the tourist districts of the Alps. Outside 
Europe, a considerable amount of progress is to be noted, 
Canada being largely represented, while South America, 
China, and West Africa are well to the front. There is 
also a considerable amount of Extension in Eastern 
Australia and in India. 

Railway construction and bridges in the United States 
of America are dealt with in a separate article. 

The year has been remarkable, in the railway world, for 
the advance in transcontinental railway projects. The 
multiplication of these in Canada is very noticeable, The 





South Atlantic and South Pacific Oceans have also been 
practically joined by the piercing of the Andes Tunnel. In 
Africa, further advance from both ends has been made 
by the Cape to Cairo connection, while from east to west 
lines have been surveyed, forming part of an ultimate 
communication between Mombassa and the mouth of the 
Congo. 

Finally, the survey of the transcontinental line from 
east to west of Australia has been completed and reported 
upon. 

In all these, as in many others to which we shall have 
to refer, men of our race have been almost without excep- 
tion the engineers and contractors, and the thin thread- 
like lines athwart the maps of these continents illustrate 
the months and years of their patient unregarded and 
often insufficiently rewarded toil, and frequently their 
self-sacrifice in trying climates and under adverse condi- 
tions. It is often said that, from a material point of view, 
the greatest benefactor is he who causes two blades of 
grass to grow where only one grew before. Surely this 
can be said of those who develop those unused regions of 
the earth referred to in the following summary. 


The United Kingdom. 

The new North of Fife Railway was opened early in 
the year, and is twelve miles in length, beginning at St. 
Forth, on the North British line, and joining the 
Newburgh and Ladybank Railway at Glenburnie, shorten- 
ing the railway distance considerably between Dundee 
and Newburgh. Another opening early in the year was 


that from Strabane to Letterkenny, at the head of Lough 
Swilly, in Donegal, Ireland, and an important cut-off on 





the Midland Railway was opened on the 2nd May, 
between Kingsbury and Water Orton. 


It is 3 miles 


68 chains in length, and in the same month the London 
and North-Western opened its seven-mile branch in the 
Isle of Anglesey, from Holland Arms to Redwharf Bay. 
The Armagh Keady section, 8 miles 11 chains long, of the 
Armagh and Keady Castleblayney line was opened a 
couple of months later for all descriptions of traffic. 
The remainder is in active progress. Other openings of 
the year were the Wilmslow, on the Crewe and Stockport 
line of the London and North-Western Railway, to 
Levenshulme, 93 miles, and the Enfield to Stevenage, of 
the Great Northern Railway. The Royston Junction and 
Thornhill Junction of the Midland line, which had been 
previously available for goods traffic, was opened for 
passengers on the 1st July. 

The important connection, Rotherham, Maltby, and 
Laughton, constructed jointly by the Great Central, Hull 
and Barnsley, and Midland Companies, 12 miles long, was 
opened in the autumn for goods and mineral traffic, and 


| London has been placed in direct connection with the 


Royal Edward Dock at Avonmouth by a 6}-mile long 
railway between Stone Gifford and Holdsworth. There is 
one tunnel 302 yards long. 

Though belonging to conversion rather than to con- 
struction, we may note here the long-delayed opening to 
electrical working on the 1st December of the London 
and Brighton Railways connection between London 
Bridge and Victoria. The line is about 9 miles in length. 

Among the lines in progress during the year were the 
Euston to Watford; the duplicate tunnel, 738 yards in 
length, of the Great Western Railway at Newport, with 
some heavy approaches, the whole expected to be com- 
pleted in August next; the Camerton to Limpley Stoke 


| connection, 7} miles, on the same company’s system; 


the important shortening up of the London to Birming- 
ham connection by the Great Western’s new line from 
Ashenden through Ludgershall and Bicester to Aynho, 
near Banbury, 18 miles 12 chains in length. The three- 
mile extension of the Cardiff Railway should also be noted. 

What may prove to be the beginning of a system of 
light railway feeders, in which we are so much behind 
France, Belgium and Germany, has been carried out by 
Mr. A. H. Worth, of Holbeach. He has constructed a 
2ft. gauge line from Fleet, on the Midland and Great 
Northern joint line, and terminating in a network of 
sidings at his farm. The whole system aggregates about 
10 miles and cost about £10,000, the work being 
practically complete. Farmers, as a rule, could not do 
much in this way, but co-operation could, no doubt, carry 
out such lines. 

The reconstruction and enlargement of stations point 
to increase of traffic on present lines rather than to 
opening up new country. Foremost among these are 
those at Waterloo, where early in the year three new 
platforms, 700ft. long and 30ft. to 33ft. wide, were put into 
service. At Paddington work is in hand at three addi- 
tional roads and platforms, the roofing and extension of 
existing ones and the subway under them. The recon- 
struction of the bridges over the line at the approach to 
the station to suit this widening has been completed. 
The new Great Western station at Moor-street, Birming- 
ham, was partly opened in July; ultimately there will be 
four platforms, 600ft. long. Several other stations on this 
line are undergoing enlargement. Other station works 
to be noted are:—The new Hounslow Station with 
extension to barracks; and the improvements at the 
Mansion House, Cannon-street, St. James Park, Hammer- 
smith, and Mill Hill Park stations on the Metropolitan 
District which are completed or in progress. The recon- 
struction of Ludgate-hill station of the South-Eastern and 
Chatham Railway is proceeding. 


The Continent of Europe. 

In France, the most notable work in hand has been, 
perhaps, the steady progress of the Paris metropolitan 
lines, of which 32 miles were in operation in 1908, A 
large portion of the authorised extensions is in hand. 
Included in this is the double-line tunnel under the Seine 
from the Place St. Michel under the island known as the 
Cité. The Great Western of France has been largely 
improving its approaches to Paris with the view of 
diminishing suburban traffic congestion at the time when 
the absorption of the system by the State was definitely 
decided upon. During the year much of this has been 
accomplished, including heavy excavation, retaining 
walls, and some of the tunnelling at Batignolles and the 
Asniéres Viaduct. 

The rack railway up Mt. Blanc has made good progress, 
its first section of 44 miles having been opened to Col de 
Voza, 5495ft. above sea level. The steepest gradient is 
1 in 5. 

The Chamounix to Montanvert rack line was opened in 


May. It has two zigzags, with a maximum grade of 
1 in 4. The Pyrenees network of mountain lines has 


been opened by the completion of the first section, 
Villefranche to Bourg-Madame. 
electricity. 
on the Geneva-Lyons route, is practically compiete, while 
the steam line across the Jura, connecting Belfort and 
the Eastern Railway with Central Switzerland, has 
recently been opened. It is 14 miles long, with a 1 in 35 
gradient. There is a long tunnel at Weissenstein. 

In Belgium considerable advance has been made in the 
narrow gauge network by the Société Nationale des 
Chemins de fer vicinaux. There were, according to 
latest statistics, 136 of these lines in operation, aggregat- 
ing 2072 miles in length, 125 miles of these having been 
converted to electricity, 24 lines amounting to 542 miles 
under construction, and 60 lines with a mileage of 654 
sanctioned. As Belgium is already, we believe, the coun- 
try most closely intersected with railways in the world, 
these additions will, no doubt, prevent any approach to 
rivalry in this respect by any other country for many 
years to come. 

These narrow-gauge lines are largely laid on the roads, 
the flat nature of the country facilitating this system. 
The overhead trolley is used on those which are elec- 
trically worked. When completed as at present proposed 
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| 
by the Société, there will be a total of 252 lines having a 


mileage of 3459. 

Turning to Germany, we have to record the launching 
early in March last of the train ferry steamer built by 
Messrs. Swan, Hunter and Wigham Richardson, New- 
castle, for the through service Berlin to Stockholm. She 
will carry the trains across the Baltic from Sassnitz to 
Trelleborg, a distance of 65 nautical miles. The speed 
will be 16 knots, the trains being carried by two lines of 
way on the deck. The vessel is 354ft. long by 50ft. beam, 
and will be propelled by triple expansion engines and 
twin screws. 

The Berlin elevated and underground lines have opened 
two important extensions, one to the outlying suburbs on 
the west of the city, and the other from the Leipziger 
Platz to the Spittelmarkt in the centre of the city. The 
Wilmersdorf and Schéneburg lines of this system are 
under construction. 

The Russian Diet has had before them a very exten- 
sive scheme for developing light railways, the estimates 
which 


for which amount to over £4,000,000, besides 
doubling existing lines at a cost of £200,000 and 


the electrification of the Dessau-Bielefeld line, costing 
£80,000, are proposed. New rolling stock for the new 
lines and to meet increase of traffic on the old ones will 
be necessary, costing about £5,000,000. 

In Austro-Hungary the Tauern railway, which was 
opened by the Emperor on July 5th, has cost £4,000,000, 
the tunnel near Gastein, under the Alps, accounting for 
£1,381,000, while there are many other tunnels and lofty 
viaducts. The line—a view on which is given in the 
Supplement—is an extension of the one from Salz- 
burg to Bad Gastein, to Spittal, near the Lake of 
Millstatt. The new line improves the connection between 
many points in Central Europe and Trieste, on the 
Adriatic Sea. 

The Budapest to Waitzen line, with a branch to Gédéllé, 
thirty miles in all in length, is another Austro-Hungarian 
undertaking of the year. It is to be worked electrically 
on the single-phase system 15 cycles, with a 10,000 volt 
current. 

One of the most important railway events in Italy has 
been the electrical installation of the duplicate line 
approaching Genoa, involving a second Giovi tunnel. 
The two lines, which are nearly parallel to each other, 
extend from Ronco to Rivarolo. The direct line from 
Rome to Naples has also been in progress. 

In Switzerland there has been a great deal of work. 
Early in April the two-mile tunnel at Lichtensieg on the 
Bodensee and Toggenburg connecting line was pierced 
through, and the great work of the Loetschberg tunnel 
reached the figure of over 7600 yards in length last month. 
In consequence of the accident in July, 866 yards had to 
be added to the total length. The contract is due to be 
completed in September, 1911. The last section, 2 miles 
16 chains, of the Jungfrau railway is being finished and 
is expected to be opened in 1910. 

One of the most important electrical conversions is 
that of the Spiez-Frutigen line. It is to be worked by a 
single-phase current with a frequency of 15 cycles and a 
line voltage of 15,000. The maximum gradient is 1 in 64, 
but as the Liétschberg line with which it connects will 
have a ruling grade of 1 in 37, the motor cars will be so 
designed that they can accommodate four single-phase 
motors with an aggregate output of 880 horse-power and 
be capable of dealing with a trainload of 160 tons at 
28 miles per hour on the severer grade mentioned. Elec- 
tric locomotives of 2000 horse-power will also be used, 
which are to be capable of hauling 310 tons up the same 
gradient. 

The Davos-Filisur narrow-gauge line, 12 miles long, 
referred to in our last year’s summary, has since been 
finished. It has fourteen tunnels and a viaduct 300ft. 
high. Filisur is on the line from Chur to Thusis and Albula, 
which was opened six years ago, and the new line forms 
a link completing a circular route on the metre gauge 
from Landquart to Chur, Thusis, &c., and Filisur, and 
thence back to Landquart vid Davos and Klosters. The 
new line forms part of the system of the Rhaetian Rail- 
way Company, which has 122 miles of line. 

The Moscow circular railway in Russia has been com- 
pleted and opened, as also the Kemi to Ravaniemi, sixty- 
two miles, in Finland. There are under construction 
there also the Tohensun to Nurmes line, 100 miles, and the 
Elisenvaara to Myslott line, fifty mileslong. Plans are in 
hand for the Nevinomiskaya to Soukhoum line through 
Tonapse, in Russia Proper. Ultimately, this railway is 
intended to be extended along the Black Sea coast to 
Zugdidi and Novo Senaki, forming a junction with the 
Trans-Caucasian Railway. 

In Norway, the important connection, Bergen to Chris- 
tiania, by Gulswik to Hénefoss and on to Roa, a very 
heavy line, 55 miles in length, has been completed and 
was opened throughout on the 27th November. It has a 
4ft. Siin. gauge. The Thameshaven to Lokkin line, par- 
tially opened last year, was recently completed. It is a 
single-phase electric railway with a metre gauge. 

Turning to Eastern Europe, and including Turkey in 
Asia, the Turkish Minister for Public Works has had in 
view for laying before Parliament, a very extensive 
railway policy, involving the construction of no less than 
2480 miles with other works. About four fifths of this 
mileage include the following lines, which, it is said, that 
foreign companies will undertake if a guarantee of £480 
per kilometre is granted:—(1) Angora-Mersivan; (2) 
Samsum-Mersivan Erzeroum; (8) Erzeroum-Tineboli, on 
the Black Sea; (4) Eregli near Konia, to Nigdi-Caserea- 
Sivas; (5) Hanli-Menassir; and (6) Diarbekir to Sparta, 
on the Smyrna Aidin Railway. 

The line from Pireus, in Greece, to the Turkish 
frontier, was opened to Larissa in 1908, and the last 
section was in an advanced state according to recent 
advices. There is still a gap-of seventy miles on the 
Turkish side of the frontier to be filled up to connect the 
two systems. 

In Bulgaria, a new line from Levsky to Sistor, on the 
Danube, was opened in August. It is 832} miles long, 
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Railways of Greater Britain. 


Of these, and moreover of other parts of the world as 
well, the Canadian lines stand first for vigorous progress, 
and we can only afford space for the chief examples. The 
Canadian Northern Company proposed to spend over 
£2,000,000 in 1909 alone in linking up its detached 
lengths in Nova Scotia, Quebec, Ontario, and in the 
prairie country, with the view of reaching Edmonton, and 
ultimately Vancouver, through the Yellow Stone pass, and 
much of this work has been carried out. 

The Canadian Government, in conjunction with the 
Grand Trunk Pacific Company, which is to work the 
whole, are well ahead in another trans-oceanic connection. 
The Government portion, Moncton, in New Brunswick, 
to Winnipeg, 1800 miles out of the total of 3550 miles, 


has several lengths finished, notably that from Port 
Arthur, 200 miles westward, while the company has 


practically finished the middle portion, 792 miles in 
length, between Winnipeg and Edmonton, and also 
60 miles further west, and is expecting to reach the 
Rockies early in 1910. The objective point of this line is 
Prince Rupert on the Pacific, and the second 140-mile 
section from that port eastward is in hand. 

The Canadian-Pacifie Company has several branch 
lines and connections in hand, all in the prairie country, 
such as that northward from 


the Macleod and Calgary line ; Settler 
Wyburn westward and ultimately to Lethbridge ; 


niles eastward from Battle River; 40 miles Winnipeg to 
Kamari; and 18 miles Winnipeg to Fort William. ‘The 
Great Union Station at Fort Garry, Winnipeg—referred 
to in last year’s summary—is still under construction. 


In the East, the Atlantic, Quebec, and Western Rail- 
way is advancing well with its line, which is 102 miles 


in length, along the north shore of the Baie des Chaleurs, 
with the ultimate object of reaching the Port of Gaspé. 

As to the proposed Hudson's Bay Railways, the 
alternative surveys from Winnipeg to Fort Churchill and 
Port Nelson, referred to in our last year’s summary, have 
been reported upon to Parliament, each costing from 
3} to 4 millions sterling, including the terminus and 
harbour improvements. Without the* latter, the Port 
Nelson line, which is about 400 miles in length, 
estimated at £1,808,000, 

In the far West, the British Columbia Electric Com- 
pany’s main line connects the important centres of 
Vancouver and New Westminster, and serves the rich 
valley of the Fraser River, while supplying light and 
power to both these cities and Victoria on Vancouver 
Island, with other towns. It is now adding to its system 
a line 70 miles long from New Westminster to Chilliwack, 
also in the valley. 

The Canadian-Pacific 
the Rockies between Field and Hector, 
now completed, greatly facilitating traffic. 
spiral tunnels. 

In the parts of Africa under British influence, we note 
the progress of the railways tending southward from 
Khartoum 70 miles up the Blue Nile, then across to the 
White Nile, which will be crossed by a bridge now under 
construction. Stretching northward from the other end 
of the continent and ultimately forming by lake or rail the 
complete Cape to Cairo connection, is the extension from 


is 


gradients improvements across 
begun in 1907, are 
There are two 


Broken Hill to the Congo border, 133 miles, which, as 
regards railhead, was reached on the 16th November. 


This point is 2147 miles from Capetown. In this part of 
the continent there has also been under construction, the 
Blinkwater Railway, 50 miles, and the Mazoe branch line 
to Jumbo Mine, 24 miles. 

In Uganda, a line from Jinja on the Victoria Nyanza, 
where the Nile flows out of the lake, to Kakindu, where 
the river becomes navigable, has been surveyed. Another 
line from Kampala to Lake Albert on the Congo border 
has also been surveyed. This latter is a step in the ulti- 
mate connection vid the Uganda railway, the Belgian 
lines, hereafter to be noticed, and the Congo, between the 
two oceans, west and east. 

In West Africa the principal work is the extension of 
the Lagos Railway into Northern Nigeria, and the con- 
struction of the Northern Nigeria line from Baro on the 
Niger to Kano. The junction between the two lines will 
be at Zungern, about 425 miles from Lagos. The former 
line open to Tebba, where a steam ferry is being 
installed pending the completion of the bridge across the 
Niger. On the Gold Coast, a short but heavy line 
between Tarkwa and the mining districts of Prested and 
Broomassie is approaching completion. In the same 
stage is the 40-mile line from Accra to Mangoassi, which 
will be ev entually extended to C oomassie, joining there the 
Sekondi-Coomassie railway. 

According to the latest return available, there were in 
India at its date 2758 miles under construction and 464 
miles likely to be started within the year. The most import- 
ant, as regards length, of the former are the Nagda Muttra, 
344 miles, the Ghondia-Chanda of the Bengal Nagpur, 
with branch from Nagpur to Bramapuri, 219 miles, the 
Itarsi-Nagpur and branch to Pench Valley coalfields 
the Great Indian Peninsula line, 260 miles, and the Kasur 
Lodran (Sutlej Valley) of the Southern Punjab, 209 miles. 

The Pegu-Moulmein metre gauge line, 122 miles long, 
was completed during the year. It skirts the bay of Mar- 
taban, connecting Moulmein with Rangoon, and there are 
several large bridges. 

Turning to Australasia, the most vigorous progréss has 
been in New South Wales, where, according to the latest 
returns, June to June, 1908-1909, there were 151 miles 
opened, 234 miles under construction, and 298 miles 
authorised. Beside these, an important “ cut-off,” with 
ten tunnels to avoid the great zig-zag on the main 
western line, is in active progress. The crossing of Sydney 
Harbour by bridge or tunnel, and tube railways for the 
city, have been the subject of an important report issued 
early inthe year. The report favours the subaqueous con- 
nection. In Western Australia, also, there was a con- 
siderable advance, four lines, aggregating 101 miles, 
having been opened, four others, amounting to 187 
miles, being under construction, and again four lines, 


is 





Lethbridge, starting east of | ee . - 
to Ghost Creek ; | proposed dock so as to avoid interference with the naval 
150 | Works. 





227 miles, authorised. Victoria had 14 miles opened 
145 miles under construction, and 56 miles authorised. 
South Australia had 50 miles under construction. 
Queensland added 189 miles to her system, and several 
lines are being extended. The survey of the great trans- 
continental railway from Port Augusta in South Australia 
to Kalgoorlie in West Australia has been completed and 
reported upon. This line—1063 miles in length—would 
have maximum gradients and minimum curves of 1 in 80 | 
and 20 chains radius respectively. The estimate is 
£3,988,000, of which water supply accounts for £609,000. 

There is a very heavy line under construction in New 
Ze South Island—across a mountain range with 
peaks of 12,000ft. in height. Within 9 miles there are 
four viaducts, one of which is 286ft. high, and the great 
Otira tunnel, 5} miles in length, on a gradient of 1 in 30. 
Electricity will be used in the working. 





GRAVING DOCK AT DOVER. 


A company obtained powers in 1908 to construct a large 
graving dock at Dover in connection with the Commer- 


| cial Harbour, an agreement having been come to with 


the Admiralty which settled the seaward limits of the 
It was provided by the Act that the final plans 
should be submitted to the naval authorities for approval. 
These plans provide for the construction of a graving 
dock 760ft. in length, with an 80ft. entrance and 33ft. 
deep on the sill at high-water, the whole of the work 
being within the limit line laid down by the Admiralty. 


The naval authorities have now vetoed the scheme on the | 
following grounds :—(1) The tendency to overcrowding of | 


the harbour by large ships in consequence of the presence 
of a dock; (2) the exposed position of the dock, which 


might render it dangerous in war time to a ship which | 


could not get out in case of need; and (3) the absence of 
facilities for repairs on a large scale. As to the first 
objection one cannot see how the occasional entry of a 
damaged vessel wishing to use the dock is likely to 
rise to overcrowding, and as to the second objection the 
risk is one which must be taken by all shipping in war 


time, and it seems to us to apply equally to ships of war. | 
solicitor to the com- | 


On the third objection Mr. Perks, 
pany, in a letter which has been widely circulated, inti- 
mates that repairing facilities would be provided by the 
company, and in any case the deficiency, if there should 
be any, is one which concerns the promoters primarily, 
and not the Admiralty. It might be thought that even 
the Admiralty would find the provision of a graving dock 
at Dover, sufficiently large to take in any w arship except 
those of the largest class, of some use in case of urgent 


necessity, and it is worth noting that there is now no 
graving dock on the coast line between the Med- 


way and Portsmouth, and none for merchant shipping 


between the Thames and Southampton. Mr. Perks 
adduces several other arguments against the wisdom of 


the Admiralty decision, amongst these the statement that | 


the repair work of the cross-Channel steamer is now 
almost entirely carried out abroad owing to the lack of 
facilities at Dover. The naval 
finally blocked the scheme when it was before Parliament 
in 1908, and, of course, they would have been within their 
rights in so doing then, but their action in doing so now is 
considered to require explanation. 





THE FOUR NEW WARSHIPS. 


NONE too soon, in the opinion of many, 
of what have come to be known as the ‘‘ contingent’ 
were awarded during last month. Only 
vessels are to be battleships, and it is understood that they 
will be similar to the Orion, of the appearance of which we 
ventured to make a forecast in our issue of November 26th 
last. They will be built on the Tyne, the Clyde and the 
Thames, by Sir W. G. Armstrong, Whitworth and Co., 
Limited, William Beardmore and Co., Limited, and the 
Thames Ironworks Company. The engines in the case of all 
three are to be of the turbine type, those for the Armstrong 
ship being supplied by Hawthorn, Leslie and Co., Limited, 
and those for the Thames vessel by the Wallsend Slipway 
and Engineering Company, Limited, Messrs. Beardmore 
supplying their own turbines. The order was given to the 
Thames Ironworks Company conditionally on the firm being | 
able to make certain arrangements, and as these have, we 
gather, been satisfactorily concluded, we take it that thé 
order will be definitely confirmed in due course. The fourth 


* warships, 


ship is to be a cruiser of the Lion type—of the arrangement | 


of which we give an imaginative sketch in the present issue— 
and will be built and engined by Vickers, Sons and Maxim. 
Apart altogether from the international aspect of the 
the ordering of these vessels has occasioned considerable 
satisfaction. They will provide sadly needed work and 
wages for thousands of hands. The authorities are to be 
complimented on the impartiality with which the contracts 
have been placed in the North, South, East and West. We 
congratulate the various firms on their good fortune, and we 
share in the general rejoicing that a large warship is again to 
be constructed on the metropolitan river. 


THE LEICESTER ASSOCIATION OF ENGINEERS. — 


meeting will be held in the ‘Technical School to-morrow 
(Saturday) the 8th inst., at 7.30 p.m. Papers: (1) ‘*'Toothed 
Gearing,” by Mr, A. C. Harris, M.A., and (2) ‘* Machine Room 
Kinks,” by Mr. 8. R. Davies. 


AusTRIAN TRUNK Lines.—Through the completion of new trunk 
lines in Austria, Vienna and Paris and Trieste and Hamburg will 
— be brought into direct telephonic communication. The 

th of the first-named line between the Austrian and French 
an is 840 miles, making the longest direct telephone line in | 
Europe, and the line between the Adriatic and North Sea ports is 
only twelve miles shorter. The Austrian Post-office has bought a 
number of Tardieu microphones for this long-distance service, and 


later will furnish them to telephone subscribers wishing to speak | 


over long distances, 


give | 


authorities might have | 


the orders for four | 


three of these | 


when the air mzy be turned off and the petrol turned fully on. A 


| Crampton engines were used in France on the Paris, 


: , | 
-The sixth ordinary | 


LETTERS TO THE EDITOR. 


(We do not hold onvselces responsible for the opinions of ow; 
col responden ts, 


THE FRIEZLAND DERAILMENT. 

Sir,—-Itisditticult to understand why the 0-6-2 tank engine in this 
| case did not safely traverse such a comparatively ‘‘ flat” curve as 
that at Friezland, which has a radius of 30 chains and a super- 
| elevation of 44in. 

In your excellent leader on this accident you suggested that 
lateral oscillation was set up in the engine before the curve was 
reached. It is probable that your suggestion is correct. as all such 
engines have a certain amount of side swing when travelling on the 
straight, the amount depending on the play allowed in the radial 
axle-boxes. The engine concerned in this derailment had a total 
latera! movement of 2#in. in the trailing axle-boxes, and it would 
be at the bunker end of the engine, therefore, that the side-sway- 
ing would be set up. When, however, the engine got on to the 
curve, this lateral oscillation ought to have been materially 
reduced by the action of the transverse spring of the radial axle, 
so that the displacement bodily of the road by the 9-6-2 engine 
by reason ef oscillation alone appears to be all the more inex- 
plicable. On the other hand, if the wheel base were too rigid, one 
| would have expected the engine to have come off the road at once, 
instead of traversing as it did practically the whole length of the 
| curve before taking a tangential course. 

In his report, Lieut.-Col. von Donop discusses at considerable 
length the passing times of the train as recorded in the signal- 
boxes, which times, as everybody knows, are invariably worthless 
for the purpose of c ulculating the speeds over short sections of 
‘ine. As the inspector himself shows that these times are utterly 
unreliable, it is to be hoped that they will be ignored in future 
cases, 

It seems to be certain that the primary cause of the Friezland 
derailment has not been ascertained. The inference is not un- 
| justifiable that the road had been affected by the heat of the sun 
| and by the passage of the empty train which preceded, by about 
eleven minutes, the express to which the accident occurred. 

Lieut.-Col. von Donop’s explanation refers to what took place 
after the initial rail-climbing, but the question is what caused the 
latter’ The road on the straight was not displaced, and hence it 
is not clear why excessive cscillation could have been suddenly set 
up on the curve, unless some contributory cause, other than the 
speed, was present. Whatever the speed was it is regarded by 
the witnesses as the usual speed of the train near ~ at Friezlz and, 
| London, N., January Ist. *, W. BREWER. 

[It appears to be quite certain that expansion hi pe not affected 
the road in any way. No evidence was given as to the condition 
of the controlling springs of the traversing axle.—_Ep. THE E.] 











THE TESTING OF STEEL JOISTS AT MAKERS’ WORKS. 


Sir,—-The arrangements for the testing of steel joists for con- 
structional work, as approved of and accepted by our British 
makers, is rather a curious one, and we should like to have the 
matter ventilated by your readers. All of our British makers will 
| guarantee their steel joists to stand a minimum of 27 tons per 
square inch tensile strain up to a maximum of 32 tons, but the 
piece to be tested must be cut off at the makers’ works, or they 
will not be held responsible for it. This is ‘‘the rule of the 
trade.” The point is that in one of the departments of the 
Government which interests us at the moment, and for which we 
are working. they refuse to send a representative to any maker's 
works, but insist upon a piece being stamped, cut off, and tested 
after the material has left the works, their reason being that if it 
will not stand the tests when they receive it, the fact of its having 
stood a test at the works is of no avail, and we are of the same 
opinion. 

We cannot understand why no makers will guarantee their joists 
for a fair test being made away from their works, and yet will sell 
them as being up to 27 tons standard. 

The position is surely an absurd one. 

We have had an instance where the piece failed by .4 of a ton, 
and was rejected, and although the makers’ name was on the test 
piece, yet it was against *‘the rule of the trade” for.them to be 
| responsible for it. ‘*The rule of the trade’--for we can get no 

better explanation—is wreng, and it is not allowed in any other 

line of engineering that we are aware of. If an engine builder 
sells an engine for a certain brake horse-power, it has to give that 
| power after it is fixed down in its place, or, if not, it is quite 
optional for the purchaser to reject it, and to insist upon having 
| what he has ordered. Why not so in this similar case before our 
notice ! 

Great Yarmouth, January 5th. 


| 


PERTWEE AND Back. 


STARTING PETROL BURNERS. 


Sirk,—Perhaps the following description may be of interest to 
your readers. It refers to a device for starting a petrol or 
benzolene burner of the kind in which the petrol is stored in 
reservoir under pressure, and is vapourised in a coil before being 
delivered to the jet. In the ordinary way it is necessary to beat 
the coil by some external means before turning on the petrol ; in 
the following device no preliminary heating is required, and 
| starting is also somewhat expedited. An extra pipe with a valve 
is led from any point between the petrol valve and the jet to the 
upper part of the reservoir. On opening the valve in this pipe air 
flows from the reservoir to the jet: if a little petrol be also 
| admitted to the pipe the result is a mixture, which will burn at 
the burners with a clear flame. The coil will soon beconie heated, 


little practice will soon enable the correct openings of the valves 


to be determined. The above apparatus has been in use for some 


months on a steam motor car, and has been found very 
| convenient. W. H. DIneés. 

| Watlington, December 28th, 1909. 

} 


case, | 


CRAMPTON LOCOMOTIVES. 


Sir,—Are you not in error in stating that the Folkestone, on the 
South-Eastern Railway, was a bogie engine? In Dempsey’s 
‘* Locomotive Engines,” published by Weale in 1855, there is a 
sectional drawing of this ‘iui, and it does not appear to have a 
bogie. When a very small boy, I remember seeing this engine, 
and in my juvenile mind I imagined it had lost one of its driving 
wheels on the road. Some of your young readers may not know 
that there is a very tine model of Crampton’s Liverpool in the 
South Kensington Museum. Photographs of this are on sale. 
Lyons, and 
late as 1874, and 






Mediterranean Railway for trains as 


possibly later. 


express 


JOHN HENRY KNIGHT. 
The four leading wheels of the 


{Our correspondent is right. 
but there was no bogie. 


Folkestone were grouped as in a bogie, 
Ep. THE E 


FRENCH TRAIN SERVICES. 


Sir,—In the article in the current issue ‘‘ British and French 
| trains in 1909,” the Great Central Railway is not given full credit 
| 


BRITISH AND 


for its fastest train. Woodford, depart 6.5; Leicester, arrive 6.39 
This booking has been in force at least a year. 
E. MarGRIE, 


—34 miles. 


Bow, E., January oth, 
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A NEW HYDRAULIC ROCK-BORING DRILL. 


A NEW hydraulic rock-boring drill has been invented by | 
Mr. Waclaw Wolski, an Austrian engineer, and one of the 
best-known figures in the petroleum industry of Galicia. 
Hydraulic transmission of power has many advantages in 

mining work. Water is nearly always available, and a 
natural head of water is frequently to be had, and furthermore 
the system is very safe. Certain very real disadvantages 
have, however, militated against the adoption of hydraulic 
power up to the present. The difficulty of constructing a | 
powerful hydraulic motor lies in the nature of the force- 
transmitting medium, which is heavy and almost incom- 
pressible. Every stoppage and every change in direction of 
the motion of the water is necessarily accompanied by a 
more or less heavy shock of the water in the pipes and the 
motor, and this phenomenon, increasing in force with the 
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| device, whereby the rifling is only engaged on the return 
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part of the rifling arrangement is provided with a spring 


The drill thus strikes a direct blow with a rotary 
return. The boring bar passes at its right-hand end through 
a guide which is packed with a leather packing. It is easily 
replaced when worn. The whole drill can be dismantled in 
five minutes for inspection. The drill is bolted to a drill 
post, which may be either held between roof and floor in the 
ordinary way, or supported on a carriage, or, for small power 
drills working soft rock, may be supperted on a tripod. 

The actual magnitude of the blow depends primarily upon 
(1) the weight of the striking column; (2) the velocity of the 
water when the valve closes; and (3) the weight of the chisel | 
and boring bar. 

Since the kinetic energy of the striking column is 
1. w 
9 


2 ( 


stroke. 





| 
v? foot-pounds 
| 


| serves as a casing and guide for both masses. 


| be avoided, e.g., in impulse: water wheels. 








The machines can, we understand, be made to work at any 
pressure from 5 atmospheres (75 Ib. per square inch) upwards. 
For the softer rocks, such as coal, the lower pressures may ke 
used with advantage, but for the harder rocks where a larger 
striking tube and heavier drill bits are used, the higher 
pressures are recommended, the increase of effect with the 
higher pressures being very marked. If the striking tube is 
arranged to be straight and nearly to coincide in direction 
with that of motion of the chisel, there is, it is explained, 
very little shock on the machine, since the force of the shock 
is transmitted directly to the chisel, and the machine merely 
There is, 
however, no absolute necessity for the striking tube to be 


| straight, if the conditions do not admit of it easily. 


Attention is called by the inventor to the fundamental 


| difference between the hydraulic shock in the case of this 


machine and the shock in the case of machines where it must 
In the latter 


| case there is an open jet of water, dispersing itself by the 
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Fig. 1-HYDRAULIC ROCK DRILL 


rapidity of the motion, limits the speed of working in a very 
definite manner. It being impossible to overcome the 
difficulty of the hydraulic shock, Mr. Wolski has utilised it, 
and, in fact, it forms the basis of the action of his ap- 
paratus. 

Reference to the diagrammatic sketch of the apparatus 
given in Fig. 1 will render the mode of action clear. The 
drill consists essentially of a cylinder, in which is a piston C 
free to move, while at the other end of the cylinder is a 
flap valve D, which is kept open by a spring. The interior 
of the cylinder is in communication with a “‘ striking tube ”’ 
F G, at the end F of which is an air vessel. When the 
valve H is opened, water flows through the apparatus, out 
past the valve D, into the waste pipe E. The rush of water 
past7the valve causes the pressure on the under side to be 
less than the pressure on the upper side, where the velocity 
This, of course, is in accordance with the well-known 


is*less. 
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impact and scattering itself in all directions and thus wasting 
its energy. In the case of the drill there is a column of water, 
locked in tightly, which, just as any other elastic body, does 
not lose any of its energy by collision. 

The consumption of water for all purposes in a machine 


|of the above type is from 3 to 4 cubic feet per minute. 


The weight of the apparatus upon which the tests were 
made is about 100 lb. This is the weight of the machine 
itself, exclusive of the stretcher bar, striking tube and air 
The drill may easily be manipulated by two men, 


and, if necessary, can be controlled by one. During the tests 


| at Millbank one man only, we are informed, was employed on 


| the drill. 


where w is the weight ‘of the column, v the velocity at the 
instant the valve closes, in feet per second, g 32ft. per 
second per second, it follows that the magnitude of the blow 
will be proportional to the weight of the: striking column and 
to the square of the velocity of the column. The weight of 
the chisel and boring bar affected the problem in so far that 
a certain relation between the weight of the striking 
column and that of the chisel and boring bar, is necessary in 
order to ensure the most efficient transmission of the energy 
of the striking column to the chisel and boring bar. As a 
matter of fact the best effect is obtained when the mass of 
the striking column is equal to the combined mass of the 
chisel and boring bar. 

The velocity of the column is fixed by the velocity at the 
valve required to produce the necessary difference of pressure 
to close the valve, i.e., it is fixed by the stiffness of the 
spring controlling the valve. The rapidity of the blows is 
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Fig. 2-WOLSKI’S HYDRAULIC ROCK DRILL 


law of hydraulics, the pressure being least where the velocity 
is greatest. The two are, in fact, connected by the relation— 
72 P 
— + — = constant, 
29 w 
v being the velocity of the water in feet per second, P the press 
in pounds per square foot, g the acceleration of gravity, w the 
weight of a cubic foot of water. 

In the present instance differences of level can be neglected. 
When the velocity attains a certain value the difference of 
pressure is sufficient to close the valve, and the column of 
water in the striking tube is suddenly stopped. The kinetic 
energy of the water in the tube is communicated to the piston | 
C, which is impelled forward with high velocity, and the drill | 
which is at the end of it strikes a heavy blow on the stone or 
rock being bored. 








Vadiarubber 


Fig. 3—AIR VESSEL 


The pressure in the interior of the cylinder is diminished 
by the moving out of the piston C, and at the same time the 
water, having been compressed by the shock, acts like 
a spring, and surges back into the air The 
extent of the surging is of course very small, on account of 
the small compressibility of water—about 48-millionths of 
its volume for each atmosphere—but the combined effect of 
these two is to cause the pressure in the cylinder to fall low 
enough for the valve to open. Water then streams through 
the open valve. The piston is meanwhile being brought back 
to its original position by springs, but before it is right back, 
and while it still has an appreciable velocity to the left, the 
valve D closes, and the direction of motion is reversed by the 
hydraulic shock. The drill then strkes another blow as 
before. The actual apparatus is shown in section and plan 


vessel. 


in Fig. 2, which is roughly to scale, the overall length being 
about 4ft. 
It will be noticed that the boring bar is rifled. The female 
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limited by the fact that after each blow the striking column 

is brought to rest, and it must be accelerated up to the 

requisite velocity before the valve will close. The rapidity of | 
working depends, therefore, upon the pressure which is 
urging the column forward, i.e., it depends on the pressure 
in the supply mains. The actual magnitude of the blow is 
said to be unaffected by the varying pressure in the mains, 
and to depend only on the weight of the striking column and 
the strength of the spring controlling the valve. The 


inventor claims that machines of the type described strike from 
20 to 30 blows per second, while the maximum speed of per- | 
cussion machines of existing types is from 3 to 5 strokes per 
second. 

One of the Wolski machines has recently undergone a 
series of tests at the Millbank Pumping Station of the 
London Hydraulic Power Company. 


The pressure used was 








450lb. per square inch. This, with a particular type used, 
would give a pressure in the interior of the apparatus of 
3000 1b. per square inch. The tests were carried out on a 
block of hard Portland stone. The diameter of the drill used 
was 2gin., and on an average progress was made in the stone 
at the rate of 10}in. per minute. This is equivalent to the 
removal of 46 cubic inches of stone per minute. The drills 
stood up to the work so well that after holes aggregating 
about 25ft. in depth had been drilled, it was not necessary to 
do anything to the edge. A stream of water plays on the 
chisel the whole time, and serves the three-fold purpose of 
keeping the chisel cool, of rinsing the bore-hole, and of allay- 
the dust. There is said to be absolutely no free dust with 
this apparatus. Experimental results with the very hard 
rocks, such as granite, gneiss, &c., are notat present available, 
although such tests have been made with the apparatus in 
Galicia and proved very satisfactory. The actual quantitative 
results are, however, not to hand. 





| and North Italy by utilising the Swiss lines. 


The air vessel used is not the type shown in the general 
arrangement sketch, which is only diagrammatic, but is of 
the special and ingenious design shown in Fig. 3. The wall 
of the inner tube is perforated by a large number of small 
holes likea sieve. Over this is stretched an india-rubber tube, 
fastened by tying up at both ends. The whole is covered by 
a steel tube, closed hermetically at both ends, and the space 
between this tube and the inner one is filled with air, forced 
in through the valve V by means of a pump. During the 
boring work the hydraulic pressure and the air pressure act 
against one another, and the india-rubber, now expanding, 
now contracting, forms the elastic separation between the air 
space and the water space. Further particulars of the drill 
may be obtained from Mr. A. A. Rowse, Engineering 
Laboratory, Cambridge. 


FRENCH -SWISS-ITALIAN RAILWAY 
COMMUNICATION. 

SINCE the construction of the Simplon tunnel, there has 
been a considerable amount of controversy over the projects 
presented for connecting up the Swiss and French railway 
systems. So complicated were the interests involved in both 
countries, that the discussion has proceeded with unusual 
acrimony, and it was only by the exercise of skilful diplomacy 
that the Berne Convention was signed a short time ago, and 
has now been ratified by the National Council and the French 
Chamber of Deputies. This Convention provides for the con- 
struction of lines between Frasnes and Vallorbe and between 
Moutiers and Granges, as well as the co-operation of Switzer- 
land, in the event of France eventually deciding to drive a 
tunnel through the Faucille. With the completion of the 
Leetschburg tunnel through the Bernese Alps, which is 
expected to be affected at an early date after immense 
difficulties, the whole of the traffic between North-West 
Europe and the north of Italy will pass through Berne. It 
is expected that the Est Railway, when in direct communica- 
tion with Berne, by the construction of the line between 
Moutiers and Granges on Swiss territory, will be able to 
compete with the St. Gothard and draw traffic from Antwerp 
and Rotterdam which at present goes over German lines. 
The Frasnes-Vallorbe line interests the Paris-Lyons-Mediter- 
ranean, which enters Switzerland by the long and tedious 
climb to Pontarlier, where the service in winter is often 
interfered with by the snow. The distance between Paris and 
Milan will only be shortened by 17 kiloms., but the new route 


will reach an altitude of 896 m., instead of 1,012 m. at 
Pontarlier. In short, the service will be accelerated, and 
will favour traffic from Havre and the Atlantic seaboard. On 
the other hand, the Frasnes-Vallorbe project has en- 


countered a good deal of opposition in the south of France, 
feared that Marseilles, having already suf- 


| where it is 
fered from the St. Gothard, will be still further preju- 
|} diced by the Simplon. For the moment, however, 


the main object is to prevent the Simplon from exclu- 
sively benefiting the German lines, as was the case with the 
St. Gothard. In coming to an agreement with the French 


| Government over these two lines, the Swiss were mainly 
| influenced by 


the prospect of France constructing the 
Faucille tunnel, and thus extend the P.L.M. line from Lons- 
le-Saunier to Geneva. This, with other connections, would 
open up direct communication between the Atlantic seaboard 
The Faucille 
tunnel is, however, strongly objected to on political and 
strategical grounds, to say nothing of the alleged difficulties 
of the undertaking, due mainly to the prevalence of springs 
in the Juras, and an alternative to this enterprise, which is 
finding more and more favour, is the tunnelling of Little St 
Bernard or Mont Blanc. This latter project is in the hands 


| of a powerful company, which has already carried out a 


great deal of preliminary work. The future of these enter- 
prises depends upon the co-operation of Italy, which has been 
manifesting a good deal of reserve while negotiations were 
proceeding with Switzerland, but it is highly probable that, 
on the termination of the Moutiers-Granges and Frasnes- 
Vallorbe lines, the French Government will open negotia- 
tions with Italy for tunnelling the Alps, as offering the only 
sure competition to the St. Gothard and Simplon. 





University COLLEGE: FacuLty oF ENGINEERING.—In addition 
to the postgraduate course of Lectures by Professor J. A. Fleming 
on ‘‘The Theory of the Propagation of Electric Currents in Tele- 
graph and Telephone Cables and in Electric Conductors ” already 
announced, two other postgraduate courses have been arranged, 
namely, (1) ‘‘The Ideal Arch, Metal and\ Masonry, Theory and 
Design,” by Professor Karl Pearson, beginning on January 21st ; 
(2) “Steam Turbines,” by W. J. Goudie, B,Sc., A.M.I. Mech E., 
and E. G. Izod (of Messrs. Willans and Robinson), beginning on 
January 21st. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Trade Prosrects in 1910. 
THE iron trade of Birmingham and the Midlands has 


started 1910 more cheerfully than had recently been thought pos- 
sible ; 1909 was unmistakably a disappointing year for trade in 
this part of the kingdom. Business during the whole of the 
twelvemonths was bad, and the sudden outburst of buying that 
appeared in the pig iron market towards the end of August, 
accompanied by an advance in raw iron prices of some 3s. per ton, soon 
spent itself. By the middle of October weakness had again become 
pronounced, and gradually prices slipped back to the same level as 
before. Better things, however, are hoped of 1910. The general 
position is undoubtedly more satisfactory than was the case at the 
opening of 1909, and the expectations of improvement are 
thought on some sides to have a more solid foundation. The work 
may be slow and gradu: al, and there are circumstances which may 
hamper and delay it in the first quarter of the year, but apart 
from these difficulties the outlook is more satisfactory. 





The January Quarterly Meeting. 
ge one as this is written, are 
expectation the January quarterly meeting, 


awaiting with 
which fixed 


for 


1s 





much | vu 
| year was 58s, 13d., 


Birmingham on 13th inst. The meeting is expected to show 
improvement, and on that account the event is anticipated with 
interest. What exact course prices may take, and what degree of | 


betterment demand is likely to show, is more or less problematical, 


but it is reassuring that the improvement lately characteristic of | 


the pig iron market continues, and the advance in raw material 
will most probably be conspicuous on quarter day. Pig iron 
makers are still declining to accept by any means al] the forward 
contracts offered them, being apparently confident that better 
prices are ahead. 


Pig Iron Strong. 
Prices of both Staffordshire and Midland forge pig iron 
preserve the advance of 1s. 6d, to Zs. per ton, which they are 


| no tendency to be brittle. 
| hoops are engaging attention. 
| of steel coastwise from this district reached 265, — tons, 


mostly looked upon as having now established in respect of forward | 


rates 
itis. ; 


contracts. This week 
Staffordshire, common, 


are quoted at:—Forge pig iron: 
part-mine, 49s. to 50s.; best all-mine, 





forge, 85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 48s. | 
to 49s.; Derby shire, 49s. to 50s.; North Staffordshire, forge, 50s. 
to 5l1s. "6d. : best, 58s. to 59s. 


Manufactured Iron Outlook. 


The outlook for manufactured iron cannot be said to be 


at all commensurate at date with the better prospects for raw | 


material, It is, in truth, very unsatisfactory how the manufac- 
tured iron trade lags behind. “Demand expresses little, if any, up- 
rising, and the works are only very indifferently employed. 
The one exception to this condition is the block sheet trade. In 


| last 
| 4074 tons 


this branch things are certainly better, and prices have improved | 


2s. 6d. or so per ton, the result of the great call that the galvanise rs 
are making upon the ironmasters, Their gauges, such as 27, 28 
and 30 gauge iron, are especially in request, the demand for these 
numbers fairly exceeding supply. The bar iron trade, however, 
which it must always be remembered is the mainstay of the Staf- 
fordshire trade is in a very ragged state, and any slight occasional 


“spurt” that does appear in this department seems only to be 
of very brief duration, The expectation regarding Staffordshire 
marked bars at the quarterly meeting is that they will be 


re-declared at the present standard of £8, with £8 12s. 6d. for Lord 
Ward's iron, and £7 for the second grade iron of the other best 
bar houses. 


Finished Iron Prices. 
Other finished 
quoted ;: Unmarked bars, 
sheets, singles, £7 to £7 
trebles, £7 15s. to £7 
f.o.b, Liverpool, £11 5s. 
strip, £6 to £6 7s. 
to £7. 


iron 
£6 ; 


prices as the year opens 
North Staffordshire bars, £6 10s. 3 
2s. 6d. ; doubles, £7 5s. to £7 7s. 6d. 
17s. 6d. ; galvanised corrugated sheets, 
to £11 10s. ; hoop iron, £6 15s. 


6d, ; slit nail rods, £7 ; rivet iron, 


may be 


os. 


Steel. 

A reassuring account is happily still possible of the steel 
trade. Demand is rather healthier, 
Half product steel is especially firm. 
t4 15s,; Siemens sheet bars, £4 17s. 6d.; angles, £5 17s. 
to £6; girder plates, £6 to £6 2s. 6d.; boiler plates, £7 
joists, £5 15s, to £6; mild bars, £6 7s. 6d. to £6 17s. 6d. 


bars, 
6d. 


OS.5 


Bessemer sheet 








NOTES FROM LANCASHIRE. 
(From our orn Correspondent. 


MANCHESTER, Thursday. 
Pig Iron Advancing. 

THE year opened well in this department. On Tuesday, 
holiday in character, there was a strong tone manifested. 
especially for far forward delivery, was good, and buyers appeared 
more willing to meet the merchants’ terms than has been the case 
for some time past. Hematite again advanced Is. 6d. to 2s. per 
ton, closing with a strong upward tendency. Scotch makes were 
also the turn higher, and Middlesbrough and other brands ruled 
strong. The outlook for the first quarter of the year is good, and 
orders for fair quantities for prompt and forward delivery have 
been put through. 


Finished Iron and Steel. 

In finished iron there was no official advance to note, but 
bar makers are very firm. English billets are steady at full rates, 
and there are now small lots of German offering, the price of 
which approximates nearly to English. Cold-drawn steel is dearer. 


Copper and Lead. 


Copper: Tone quiet, with only limited inquiry. Lead: 


Sheets steady. 


Quotations. 

Lincolnshire, No, 3 foundry, 55s, 6d.; Staffordshire, 54s. ; 
Derbyshire, 55s. 6d.; Middlesbrough open brands, prompt, 60s. ; 
January-March and April-June, 61s. Id. Scotch: Gartsherrie, 
62s.; Glengarnock, 61s. 6d.; Eglinton, 60s. 6d. to 61s., delivered 
Manchester. West Coast hematite, 65s. 6d.; East Coast ditto, first 
quarter, 65s., both f.o.t. Delivered Heysham : Gartsherrie, 60s. ; 
Glengarnock, 59s. 6d.; Eglinton, 58s. 6d. to 59s. Delivered 
Preston: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 
59s. 6d. to 60s. Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; 
sheets, £7 12s. 6d. to £7 17s. 6d. Steel: Bars, £6 12s. 6d.; Lanca- 
shire hoops, £7 5s.; Staffordshire ditto, £7 to £7 5s.; sheets, 
£7 17s. ‘6d. to £8; boiler plates, £7 5s. to £7 7s. 6d.; plates for 
tank, girder and bridge work £6 5s. to £6 7s. 6d.; English billets, 
£4 12s. 6d. to £4 ld5s.; foreign ditto, £4 5s. to £4 10s. ; ; cold drawn 
steel, £9 10s. to £10. Copper: Sheets, £75; tough ingot, £64 10s. ; 
best selected, £64 10s. per ton. Copper tubes, 9d. ; brass tubes, 
84d.; condenser, 94d. ; rolled brass, bad. brass wire, 6?d.; brass 
turning rods, 63d. ; yellow metal, 6}d. per Ib. Sheet lead, £17 10s. 
per ton. English tin ingots, £146 to £147 per ton. 


| official 
* | intimations have been given by 


| stand at 84,379 tons, compared with 75, 


| the 
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The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
limited, and trading was, on the whole, quiet. The advance in house 
fuel which came into force on the Ist inst. has not been at all relished 
by merchants and agents, who assert that it has already had the 
effect of checking business, except for best qualities. Common is 
in small inquiry. Slack and steam coal, steady ; shipping demand 
remains fairly good, 

3ARROW-IN- FURNESS, Thursday. 
Hematites. 

The hematite iron trade remains very firm, and a larger 
business is being done at fuller prices. Makers quote 63s. 6d. 
nominally for mixed Bessemer numbers, net f.o.b., and warrant 
sellers are at 63s. net cash, buyers 3d. less. There is stiil a 
considerable inquiry for three months’ deliveries, and makers 
are well sold forward up to March, and some beyond that 
time. An additional output may shortly be expected, as more 
iron will be needed to satisfy the early requirements of con- 
sumers. The statistics for the past year show a satisfactory 
return. The make of pig iron reached 1,035,000 tons, compared 
with 1,016,000 tons in the previous year, while the consumption 
and shipments during 1909 totalled at 1,025,877 tons. Stocks 
256 tons in the previous 
year, and shipments coastwise were 192, 351 tons and foreign 
06,969 tons, a total of 249,320 tons, compared with 264,340 tons in 
the previous year. The average price of hematite iron for the past 
compared with 59s. 74d. in the previous year. 
The trade in spiegeleisen and ferro-manganese is improving, and 





; one furnace is employed on the former and two on the latter. 


Iron ore is Steadier, and business is being done at 12s, 6d., 15s., 
and 18s, 6d. for ordinary, medium, and best sorts net at mines 


Steel. 

The steel trade shows more activity, and prospects are 
better all round. This, however, is only the fact in the Bessemer 
department. Nothing is being done in mild steel, and the plate 
mills are still standing idle. Rails are in better demand, and 
there is a growing demand for high carbon qualities, which have 
Merchant steel is in fair demand, and 
During the past year the exports 
and 
232,884 tons in 





foreign 94,536 tons, a total of 360,002 tons, against 2 


the previous year. 


Shipbuilding and Engineering. 

Considerable activity is noticeable in all departments of 
shipbuilding and engineering trades. It is expected the 
British battleship Vanguard will be ready for delivery to the 
Admiralty in the middle of next month, and thus Vickers, Sons 
and Maxim will complete her two and a-half months before the 
two years allowed for her construction. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
week amounted to 10,415 tons—iron 6341 tons, and _ steel 
as against 8202 tons for the corresponding period of 
last year, an increase of 2213 tons. The coal and coke trades are 
stiffening. There is a better demand, and prices show a slight 
advance. Freights are also on the upward curve. 





THE SHEFFIELD DISTRICT. 
From our own Correspondent. 


The Coal Trade—Domestic Fuel Advanced. 

WorK was resumed at most of the local collieries on 
Thursday of last week, and the pits have been fairly well employed 
since, in steam coal, mostly for railway and local requirements, 
and gas coal in the usual demand at this season of the year. 
House coal is also in moderate request. At the time of writing no 
lists announcing increased prices have been issued, but 
most of the collieries to their 


| customers of an advance of 1s. per ton for the new year. 


gas | 
£6 15s. 
| 


Railway: Coal Contracts. 
Nothing further has been done in respect of locomotive 
fuel contracts for the railway companies. The companies them- 
selves have fair stocks in hand, and the arrears on old contracts 


| have kept them well supplied for immediate requirements up to 


and prices are a shade higher. | 


the end of the year. It is anticipated, however, that some 
arrangements will be come to at a very early date, and the 
probability is that the railway companies will in this instance 
have to pay the coalowner’s price, as the immediate outlook is 
brighter for the colliery proprietor. 


Coal for Shipment: Price Increased. 

A fair number of inquiries have been received for the 
new year’s shipping, but very few contracts have been male. Pit 
prices range from 9s. 6d. to 10s. per ton, and it is expected that 
this will bring business. These prices represent an advance of 1s. 


| per ton on last year’s rates, and even higher values are expected 


| to rule as the actual shipping season approaches. 


The contracts 


for the steam trawling fleets are still in negotiation, and will no 


| doubt be arranged close on those of the railway companies. 
: | - 
although the attendance on the Iron Exchange was somewhat | 


Inguiry, | 


Small Coal and Coke. 


Small coal still continues in fair demand, the whole of the 
output being absorbed as raised. Official prices are not changed. 


| The call for Lancashire cotton mills and the Yorkshire textile dis- 


cont markets, but a portion of it is consumed locally. 





maintained, the prices .still ruling being from 4s. 6d. to 
The bulk of this quality is taken by these impor- 
Coke at the 
present time is firmer than it wasa week or two ago, though official 
quotations are unchanged, viz.:—Best washed, 12s. 6d. to 13s. per 
ton ; unwashed, 11s. 6d. to 12s. per ton. 


tricts is 
s. 6d. per ton. 


The Iron Market Firmer. 

The year opens with hematites rather firmer. Not much 
business, however, is being done, partly owing to the holiday 
season, and possibly somewhat to a little uncertainty as to con- 
sumers’ immediate requirements. West Coast hematites, 74s. 6d. 
to 75s. 6d. per ton; East Coast, 69s. 6d. to 70s. 6d. per ton. 
Lincolnshire irons are as follows :—No. 3 foundry, 52s. 6d. per ton ; 
No. 4 foundry, No. 4 forge, No. 5 forge, mottled and white, each 
5ls. 6d. per ton ; basic, 52s. 6d. per ton, For forward delivery 
during the first six months of the new year a premium of 
ls. 6d. to 2s, per ton is required on the official quotations. 
Derbyshire, No. 3 foundry, is now at 53s. per ton, and No. 4 forge 
at 51s. per ton. These figures show an advance of Is. per ton in 
each case. All quotations for pig iron are net, delivered in 
Sheffield and Rotherham. 


Steel, Railway Material, &c. 


A very hopeful feeling prevails in the steel trade, but 
not many inquiries are coming forward with the new year. 
The hopeful feeling is rather resulting from inquiries than from 
immediate busines. An improvement is reported in the steel 
foundry trade, and it is anticipated that the number of moulders 
in employment will soon be considerably increased. Most of the 
railway companies renew a portion of their contracts at the close 
of the year for stores. A fair amount of this business—in axles, 
tires, springs, buffers, castings, &c.—comes to Sheffield, and this 
has been the case as usual this season. Not many inquiries are at 
a being received from abroad, a fact generally attributable, no 

oubt 





to the holiday season, as most of this business comes | men should take a full week's holiday, 


pee London. Marine material remains pretty much as 
previously reported, the lack of new work being partly owing to 
the holiday season in Scotland and on the North-East coast. A 
air amount of repair work is going on in these districts, and 
this results in a number of orders for supplies coming to Sheffield. 


Sheffield Trade with the United States. 

The United States Consul at Sheffield issued this week 
the return of exports for the December quarter. This enables us 
to see the business done for the year. The figures show a large 
increase in 1909 over 1908. The aggregate exports of all kinds of 
goods, including about £20,000 in value from Barnsley, amount to 
£741,285, compared with £439,388 in 1908, £791,826 in 1907, and 
£901,936 in 1906. The advance on the year is mainly due to the 
increased business done in steel, the total value of which sent from 
Sheffield to the United States last year was £530,633, compared 
with £303,122 in 1908. 


NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

THE year has begun well, and it is not doubted that a 
revival is fairly in progress, with confidence returning. Cheerful- 
ness is the dominant note, and, with good reason, traders believe 
that this year will be a more satisfactory one than either 1908 or 
1909 were, and consumers are apparently ceasing to rely on the 
policy, which they followed most of last year, of buying from 
hand to mouth, for they are endeavouring to purchase for delivery 
well over the current half year—indeed, they are more ready to 
operate for delivery ahead than the sellers are. The latter 
naturally are reluctant to commit themselves much ahead in the 
face of a rising market, and with so many indications of improving 
trade. If business during the year keeps on as it has begun there 
will be little cause for complaint. Both at home and abroad better 
trade is being reported. Cleveland warrants have this week 
realised as much as 51s. 5d. per ton, which is not far from the 
highest price reported last year—52s. 8d., and it is 2s. 2d. per ton 
more than was ruling at the commencement of the past year. 
have since 
For No. 3 Cleve- 
iron sales have been recorded for prompt 
at 51s. 6d., and for delivery over the current quarter 
but the general price for prompt has been 5ls. 3d., 

53s. 6d. for No. 9d. for No. 4 foundry ; 49s. 6d. for 
No. 4 inage: ; and 49s. for the mottled and white, with in each case 
6d. per ton more for delivery up to March. 


Somewhat weaker reports from the United States 
brought the price of warrants down to 51s. cash. 
land 
delivery 


G.M.B. pig 


49s. 





Hematite Pig Iron. 

Business continues to improve in the East Coast hematite 
pig iron trade, and producers are now well supplied with orders 
for execution during the present quarter, and some are well 
situated for the second quarter also. The increase in trade has 
been such that the price of mixed numbers was advanced 5s. per 
ton in December, and now not less than 65s. per ton will be 
accepted for delivery over this month, that being 10s. 6d. rise in 
about half a year. But further advances will have to be 
made, for with such prices as are now quoted for raw 
materials, 65s. will yieid little or no profit; indeed, the cost, 
with 19s. 6d. per ton for ore and 18s. for coke, works out 
at nearer 67s. than 65s. Yet at 65s. mixed numbers East 
Coast hematite iron is at a price relatively higher than that 
ruling for No. 3 Cleveland pig iron. It is usually held that the 
hematite should be 10s. per ton dearer than the Cleveland 
iron, but for the last two years there has not been so greata 
difference as that; in fact, it has at times been under 4s., and 
Cleveland iron has been relatively dearer. But now the dif- 
ference is 13s. 9d. As the maker of hematite iron can hardly get 
his costs down, he will have to secure better selling prices from 
buyers, who should be able to give more than they have lately 
been paying. The price of Rubio ore is higher than it has been 
since the autumn of 1907, and merchants are realising 19s. 6d. to 
20s. per ton. c.i.f. Middlesbrough ; while for furnace coke 18s. de- 
livered Middlesbrough is being paid, a higher figure than is 
obtainable for foundry coke, which is generally Is. to 2s. per ton 
above furnace coke. 


Manufactured Iron and Steel. 

It cannot be doubted that the steel trade is steadily 
improving, and prospects are good; in fact, better trade 1s 
promised than for the last two years, especially in the shipbuilding 
industry. Owners have recently come forward rather freely for 
new steamers, as it will be impossible to place orders on more 
favourable terms than the present, and it is reported that over 
100 vessels have been ordered from -North-East Coast shipyards 
during the last quarter. There are still two yards that are entirely 
idle, but it is expected that that of Laing’s, at Sunderland, will 
shortly be re-opened. A good year in shipbuilding is almost 
assured, and the steel plate and angle manufacturers will profit by 
this. Nevertheless, no changes in prices have been made. Steel 
and iron ship-plates are at £6, steel ship-angles at £5 12s. 6d., iron 
ship-angles at £7, iron bars at £7, steel bars at £6, steel hoops at 
£6 5s., steel Strip at £6 2s. 6d., steel joists at £5 17s. 6d, steel 
sheets at £7 5s.; all less 24 per cent. f.o.t. Galvanised and corru- 
gated steel sheets are at £11 5s., less 4 per cent. f.o.b. for 24 gauge 
in bundles. Heavy steel rails are firm at £5 5s. net f.o.b., though 
the Syndicate price is higher. 








Engineering. 

The project has been revived of an electric tube railway 
under the Tyne between North and South Shields; indeed, the 
North and South Shields Electric Railway Company have 
deposited a Bill in Parliament praying for the renewal of the 
powers for the construction of the railway. The railway is to be 
completed ‘by July 31st, 1913. 


Coal and Coke. 

Business has become slow, and is interfered with by the 
labour troubles that have sprung up in several parts of Durham 
and Northumberland, the men objecting to the arrangements that 
have been made by their executives with their employers for 
carrying out the provisions of the New Mines Act. At a number 
of pits the miners refuse to continue at work, but it is probable 
that the differences will svon be adjusted, as the men are acting in 
defiance of their councils, and are not likely to get strike pay. 
Meantime, consumers are waiting, and the market t is detrimentally 
affected. The best demand is for gas coals, 11s. 3d. per ton being 
paid for best qualities. Bunker and coking coals are also more in 
request, and some colliery owners are selling their coal in 
preference to making it into coke, as it will pay them better. 
There is a lull in the demand for foundry coke, but furnace coke is 
in fair request at 18s. per ton delivered at Middlesbrough ; usually 
foundry coke is 1s. to 2s. per ton dearer than furnace coke, now it 
is cheaper. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The New Year Holidays. 

THE iron and steel works, shipyards, and other large 
industrial concerns have been closed this week for the New Year 
holidays, and it is not expected that work will be fully resumed 
until Tuesday or Wednesday of next week. Owing to the activity 
in the coal trade the miners’ leaders withdrew the order that the 
but at the collieries there 
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has been very little disposition to resume work until the close of 
the usual holiday tem. The business outlook is encouraging in 
most departments of trade. 


The Pig Iron Market. 

The pig iron warrant market was closed from Thursday 
last week until Tuesday of this week. A moderate business was 
done at the re-opening, some 7500 tons of Cleveland warrants 
changing hands from 1d. to 2d. per ton below the rates current on 
closing market day of 1909. Business was done at 51s. 1d. cash, 
51s. 44d. for delivery in one month, and 52s. 14d. three months. 
The market has been subject to the influences of the holidays, and 
the tendency has been rather easier. the prices obtained for Cleve- 
land warrants being generally several pence below the best figures 
of last week. Advices from abroad are of a somewhat equivocal 
nature at the moment, and speculators have no special incitement 
to business. 


Seoteh Pig Iron. 

While the amount of business done in Scotch pig iron has 
been comparatively small, the outlook is regarded as encouraging. 
owing to the considerable sales that were recently made for 
delivery over the earlier months of the year. Prices of Scotch 
makers’ brands are well maintained. Monkland, No. 1, is quoted 
f.a.s. at Glasgow, 57s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 
60s. Od.; No. 3, 57s. 6d.; Clyde, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Gartsherrie and Calder, Nos. 1, 63s.; Nos. 3, Summerlee, 
No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 65s.; No. 3, 
60s.; Coltness, No. 1, 85s.; No. 3, 59s.; Eglinton, at Ardrossan, 
No. 1, No. 3, 57s.; Glengarnock, No. 1, 65 No. 3, 60s.; 
Dalmellington, at Ayr, No, 1, 62s.; No. 3, Shotts at Leith, 
No. 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 64s. 6d.; 
No. 3, 58s. 6d. per ton. There are 84 furnaces in blast in Scotland, 
compared with 83 last week, and 77 at the same time last year, 42 
being engaged on hematite, 37 on ordinary, and 5 on basic iron. 


58s. ; 


59s. : 65s. : 


57a.5 





The Hematite Trade. 

The stronger tendency in hematite pig iron is maintained, 
but the actual business being done is comparatively small. Both 
Cleveland and Cumberland hematites are quoted at full prices, and 
the quantity of the latter lately purchased for future delivery has 
tended very considerably to strengthen the market, when these 
purchases are regarded in the light of the small stocks of this class 
of iron. Merchants quote Scotch hematite 65s. for delivery at 
West of Scotland steel works. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 4878 tons, against 5314 in the corresponding 
week. There was despatched to Canada 325 tons, South America 
105, India 270, France 25, Italy 50, Germany 93, Russia 30, 
Holland 200, Belgium 20, Spain and Portugal 25, China and Japan 
197, other countries 442, the coastwise shipments being 3096 tons, 
compared with 4135 in the corresponding week. The arrivals at 
Grangemouth of pig iron from Cleveland and district were small, 
being 3664 tons, against 5513 in the same week of the preceding 
year. 


Finished Iron and Steel. 

At few of the malleable iron or steel works has there been 
any inducement to curtail the holidays. Only in a few instances 
have the makers orders in hand of so pressing a nature that they 
desired the men to return to work earlier than usual. But the 
general impression is that an improvement in business is not far 
off. It may be delayed by the election excitement for several 
weeks, but the belief is that for shipbuilding and other purposes 
large quantities of steel will be required. Of course, it has to be 
considered that the principal works are capable of a large output, 
when working day and night shifts, and on this account trade is 
often said to be dull when in reality the production is of consider- 
able extent. 


The Coal Trade. 

The collieries have been closed during the greater part of 
the week, and in not a few cases the miners have been inclined to 
take the full week’s holiday. Shipments are reduced at all the 
ports, but the tone of the market is quite firm, and the outlook is 
encouraging. There is a probability of the trade here being to 
some extent benefited by the labour troubles in the North of 
England. 





WALES AND ADJOINING COUNTIES. 
From our own Corre sponde nt. 


Last Week's Coal Trade, Cardiff. 

THE holiday week gives little material for report or com- 
ment. All business offices were closed, and it was understood that 
pits would not be started until Tuesday. Most of the work of 
loading was effectively finished before the holidays began, but with 
it all, it was noticeable that though the clearance of large coal had 
been considerable, stocks of small remained in large bulk. The 
prevailing opinion seemed to be that business was promising, and 
that there were prospects of improved trade, certainly locally. It 
was apparent that the tendency to a hardening of prices was 
strong, and few doubted but that quotations would prove this on 
the re-opening of pits and offices. 


Latest Quotations, Cardiff. 

On the resumption of business—on Tuesday last—it was 
evidently stronger. Tonnage arrivals were very large. About 
65,000 tons were despatched from Cardiff alone, including some 
notable cargoes. Buenos Ayres took 9200 tons in two cargoes, and 
3000 in a third. Port Said took 5300 tons, Venice 4000, Naples 
4300, Geneva 4500, and important consignments went to French 
ports. Latest quotations :—Best steam large, l6s. 9d. to 17s.; 
seconds, lfs. to 16s. 6d.; ordinaries, 15s. to 15s. 9d.; best drys, 
16s. 3d. to 17s.; ordinary drys, 15s. to 15s. 9d.; best washed nuts, 
13s. to 13s. 6d.; seconds, 12s. 6d. to 13s.; best washed peas, 12s, to 


12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 9s. to 9s. 3d.; 








best ordinaries, 8s. 3d. to 8s. 9d.; cargo smalls, 7s. 3d. to 7s. 9d.; 
inferior sorts, 6s. to 6s. 9d. Very best Monmouthshire: Black 


vein, 15s. 3d. to 15s. 9d.; ordinary Western Valleys, 14s. 6d. to 
l5s.; best Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. to 
13s. 9d. Bituminous coal: Best households, 17s. 6d. to 18s. 6d.; 
best ordinaries, 15s. 6d. to 16s. 6d. No. 3 Rhondda, 17: 
17s. 6d.; brush, 13s. 6d. to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 
Rhondda, 13s. 3d. to 13s. 6d.; through, 10s. to 10s. 6d.; smalls, 
is. to 7s. 6d. Patent fuel, 15s. to 15s. 6d. Coke: Special 
foundry, 24s. to 27s. 6d.; foundry, 19s. to 20s.; furnace, 17s, to 
l7s. 6d. Pitwood, 19s. to 19s. 6d. 





Newport Coal. 

Market firm with upward tendency. Reports from docks 
show a good supply coming in, and coalowners say they are well 
booked for weeks. On the 4th six vessels were cleared with over 
16,000 tons, Savona taking 4600, Leghorn 3600. Latest prices :— 
Very best black vein, 15s. to 15s. 6d.; Western Valleys, 14s. 3d. 
to 14s, 9d.; Eastern Valleys, 13s. 9d. to 14s. 3d.; other kinds, 
12s, 9d. to 13s. 6d.; best smalls, 7s. 3d. to 7s. 6d.; seconds, 6s. 6d. 
to 7s.; inferiors, 6s. to 6s. 3d. Bituminous coal: Best households, 
15s. 6d. to 16s.; seconds, 14s. to lds. Patent fuel, 15s. to 15s. 3d. 


Coke: Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d.; pitwood ex- 
ship, 19s. to 19s. 6d, 





Swansea Coals. 

Latest :—Attendance on 'Change improving, and firmness 
was particularly noticeable in all kinds of anthracite. Inquiry 
good for Swansea Valley large coals, prices firm, and red vein 
improving. Machine-made coals steady ; rubbly culm good ; some 
degree of weakness about duff. Latest :—Best anthracite, large 
malting hand picked, 23s, to24s. net ; second malting, 21s. to 22s. net ; 
big vein, 17s. 6d. to 19s. 6d., less 24; red vein, 12s. 6d. to 13s. 6d., 
less 24; machine-made cobbles, 23s. 6d. to 24s. net; Paris nuts, 
25s. 6d. to 26s. net; French nuts, 26s. to 27s. 6d, net ; German 
nuts, 25s. to 26s. net; beans, 18s. 6d. to 19s, 6d. net ; machine- 
made large peas, lls, to 12s. 6d. net ; machine-made finest peas, 
10s. 6d. to lls. net; rubbly culm, 5s. 9d. to 6s., less 25; duff, 
2s. 6d. to 3s. net. Other coals :—Steam, large, best, 17s. to 17s. 6d.; 
seconds, 14s. 6d. to 15s.; bunkers, 9s. 6d. to 10s. 6d.; small, 7s. to 
9s. Bituminous coal:—No. 3 Rhondda, 17s. 6d. to 














18s. 6d.; 
through, 14s. 9d. to 15s. 6d.; small, 10s. 3d. to 10s. 9d. Patent 
fuel, 13s, to 13. 6d., all less 24 per cent. 





Iron and Steel. 

The New Year may be said to have started badly in iron. 
On Monday the leading members of the South Wales Ironmasters’ 
Committee met at Abergavenny, and decided, on considering the 
report of auditors, that a reduction of wages to the extent of 74 per 
cent. was justitied, and this was accordingly arranged and to date 
from January Ist. The iron imports into Swansea during the week 
ended January Ist were promising. They included 870 tons of pig 
iron, 695 tons steel scrap, and 3360 tons of iron ore. Dowlais works 
followed in the usual course during the latter part of the holidays, 
when the occasion was taken for a general clearing up and carrying 
out necessary repairs. This employed the fitters and mechanics, 
and was useful in giving employment to a large number of workmen. 
Practically last week the works were closed, and now there is 
promise of a change for the better : 
will ‘+ help to clear the air.” A substantial cargo of rails was 
despatched from Cardiff on the 4th to Suakim—4100 tons. New 
port imported 1400 tons ore from Castro Urdiales this week for 
Ebbw Vale, and 480 tons old raiis from Belfast. Swansea on the 
same date—January 4th—received in two cargoes over 1000 tons 
pig iron from Middlesbrough. 





Latest Prices on ‘Change, Swansea. 

Steel bars: Siemens, #4 17s. 6d.; Bessemer, £4 15s. to 
£4 17s. 6d. As no alteration has been made in rail prices, these 
quotations may be expected to remain as per general arrangement. 
Other quotations are:—Pig iron: Hematite, mixed numbers, 
62s. 6d. cash and month ; Middlesborough, 51s. 1d. cash, 51s. 5d. 
month ; Scotch, 57s. O§d. cash and month; Welsh hematite, 
67s. 6d. to 68s, 6d. d.d.; East Coast hematite, 67s. ¢.i.f. The 
report at the metal market was that pig was generally rather dull. 
Too early to forecast the situation. Lead firmer. English, 





£14 2s. 6d.; Spanish, £13 12s. 6d.; copper, £61s. 2s. 6d. cash, 
£62 2s. 6d. three months; spelter, £23 2s. 6d.; silver, 243. 16d. 
per oz, 

Tin-plate. 


Latest market reports denote that a good deal of activity 
is displayed in the trade, and prospects are exceptionally good. 
Holidays affected shipments, but the receipts from the works 
totalled 58,616 boxes ; shipments were limited to 45,278 boxes ; 
stocks are now 137,431 boxes. Important loadings expected this 
week for the Far East ; not many for America. 
the Valley re-started on Tuesday. They were closed down on 
Friday. It was reported in Swansea that orders for tin-plate bars 
were scarce. Most of the production is now used up by manufac- 
turers in their own tin and sheet plate mills. In the mills the 








the reduction, some maintain, | 


The New Year opens with a condition in the steel industry which 
is highly pleasing. Nothing of a definite nature has developed 
in the proposed copper combine. Trade conditions justify the 
movement, and the presumption is the scheme will be worked out 
to completion, though the pathway is strewn with difficulties. 
Much will be done during the coming year in Alaska in the way of 
development of transportation facilities in mining regions. The 
large interests in control are expending much money to bring 
about a system of transportation which will make possible a well 
organised system of development of copper deposits. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE TEHUANTEPEC NATIONAL RAILWAY COMPANY asks us to 
state that on Ist January its offices were removed from 48, Lime- 
street, E.C., to 2, Fenchurch-avenue, London, E.C., to which 
address all communications should be sent. 


BABCOCK AND WILCOX, Limited, advise us that on the 24th inst. 
they will remove their Manchester office from 14, Deansgate to 30, 
Cross-street. The telephone number will remain as _ before, 
No, 3112 City, and the telegraphic address ‘‘ Babcock, Manchester.” 


Mr. E. L. JOHNSON informs us that, owing to ill-health, he has 
decided to discontinue the business of Farwig, Johnson and Co., 
Limited, until now carried on at 7, East India-avenue, E.C., and 
that the iron and steel department has been taken over by Messrs. 
Wyndham Green and Co., with offices at 155, Fenchurch-street, 
E.C, 

Mr. Jos. H. Harrison, M. Inst. C.E., M.I.M.E., of 2, 
Exchange-place, Middlesbrough, informs us that he has taken into 
partnership Mr. George Jobson, who for the past nine years has 
acted as his chief assistant, and also his son, Mr. W. G. Harrison, 
who has assisted him for several years, The will be 





business 


| continued as heretofore at the foregoing address in the name of 


Harrison, Son and Jobson. 


THE ANDERSTON FouNpRY CoMPANY, Limited, announces that 
in future all London inquiries and business relating to its vertical 
high-speed multi-cylinder gas engine department will be dealt 
with at Queen Anne’s-chambers, Westminster, where a new office 
has been opened. Mr. Frank Adcock, who has been associated 
with the development of this engine at the company’s works since 


| its inception, is in charge of this office. 


The bar mills of | 


resumption of work has been well up to the mark, and dumping | 


has lessened. At Llanelly the demand for tin-plate is becoming 


very strong, evidently due to the careful manufacture. The | 
output is stated by an authority to have been greater 
at the end of the year than at any period since 


the objectionable tariff of America instituted by McKinley. 
At the Swansea metal market the following quotations were 
given:—Ordinary tin-plates: Bessemer primes, 

12s. 10$d.; Siemens, same ; ternes, 22s. to 22s. 3d. C.A. roofing 
sheets, £8 10s. to £8 15s.; big sheets for galvanising, £8 7s. 6d. 
to £8 10s. per ton ; finis 
ton; galvanised sheets, 24 g.. £11 5s. per ton. Block tin, 
£148 10s. cash, £149 15s. three months, Considerable business 
placed at full que »tations. 





Swansea Valley. 


Spelter factories kept the Christmas holiday. At the 


ed black plates, £9 17s. 6d. 10 per |... : : cro 7 
one pees Sree ge had e tion passed at the ordinary meeting of the Society on the 17th 


| 


| him. 
12s. 9d. to} 


copper works nothing was done on both sides of the river. | 


Mannesmann tube works were idle, holiday making. Iron 
foundries and engineering shops all active last week, and good 
business in hand 

Port Talbot. 

The harbour returns show an increase of 4449 tons on 
exports, and 710 tons on imports for last week. In patent fuel 
1458 tons were despatched, 500 tons pig iron received. To foreign 
ports the coal export was 24,606 tons, coastwise 338 tons. 





AMERICAN NOTES. 


From our own Correspondent.) 


. New York, December 30th. 

THE most important factor of recent development is the opening 
up of services of ore supply for Atlantic coast mills in Texas, Cuba, 
and South America, to say nothing of Spain and Northern Europe. 
Heretofore the Atlantic coast trade has been more or less handi- 
capped by dependence on Lake ores, which were delivered to 
eastern mills at the increased cost of transportation. The lower 
duties, now not much more than nominal, bring these sources of 
supply within grasp. Eastern mills can work at less disadvantage, 
and are now in a better position to control the business of the 
Atlantic coast, and, in a measure, to participate in western busi- 
ness. Large ore docks are completed at Philadelphia, and the 
arrivals of ore there during the past few months have been very 
large. Eastern mills, in consequence, are enabled to enlarge their 
capacity. Local sources of supply are also being developed, but 
the main reliance will be on outside sources. The Lake ore 
shipping season is, of course, over. Large supplies have been 
accumulated by furnaces depending on that quarter. Furnace 
capacity everywhere is being taxed to its utmost, and prices have 
been increasing. It is admitted that the present furnace capacity 
is not equal to the prospective demand, and hence new furnaces 
are projected, which may amount to fifteen if all the announced 
construction is carried through. The transition from dulness to 
almost universal maximum activity in all lines of production 
has been sudden-—within six months. The industry, from 
running 40 per cent. below full capacity, is now on full, 
and in some lines orders will absorb production for from three 
to five months. This is especially true in railway equipment and 
rolling stock. In fact, the present condition of activity is largely 
due to the return of the railways to the market. The electrical 
equipment branches are quite busy. A recent order for forty- 
eight electric engines was placed with which to equip the subways 
of this city. Two engines have been under test for some time, 
and as they fulfill all requirements the other forty-eight, making 
fifty in all, are ordered, all to be delivered before next June. The 
electrification of the 310 miles of road in and about Chicago, is 
receiving close attention, and the work will be prosecuted as 
rapidly as possible. This agency will be employed at many 
terminals throughout the country as conditions and finances allow. 


|in the Aeronautics Division. 


Contract.—Vickers, Sons and Maxim, Limited, Barrow, have 
placed an order with Masons Gas Power Company, Limited, 
Manchester, for a shipyard furnace plant, consisting of gas 
producers, ship frame furnaces, steel chimney, the necessary flues, 
Xe, 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION, —The 
next committee meeting of this Association will be held at Balfour 
House, Finsbury-pavement, E.C., on Tuesday, January the 11th 
at 2.50 p.m. 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
The registered office of the Incorporated Institution of Automobile 
Engineers is now Caxton House, Westminster, London, 8.W., to 
which all communications should be addressed. 


ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—We are requested to state that arrangements are 
being made to entertain Sir James Lemon (past-president) at a 
dinner, in commemoration of the honour recently conferred upon 
The dinner will be held at the Westminster Palace Hotel, 
Victoria-street, 8.W., on Saturday, the 22nd January, 1910, at 
7 o'clock p.m. 


THE INCORPORATED 


LIVERPOOL ENGINEERING SociETY.—In accordance with a resolu- 
November, 1909, the president and council have arranged for the 
annual dinner to be held at the Adelphi Hotel, Liverpool, at 7 
o'clock, for 7.30 p.m., on Thursday evening, the 20th January, 1910. 
The hon. secretary will be obliged to the members if they will 
kindly make application as early as possible for tickets. 


NATIONAL PHysicAL LABORATORY,—The following appointments 
have been made at the National Physical Laboratory :— Dr. G. W. C, 
Kaye has been appointed an assistant in the Metrology Division. 
Dr. Kaye was formerly Demonstrator in Physics at the Royal 
College of Science, and a sub-lector in Physics at Trinity College- 
Cambridge. Mr. Harris Booth has been appointed a junior assistant 
Mr. James H. Hyde has been 


| appointed a junior assistant in the Aeronautics Division. Mr. Hyde 





has had five years’ experience at the works of the Great Eastern 
tailway Company. 

New YEAR'S CELEBRATION,—On Saturday evening, in the dining- 
room of the Cornwall Works, the distribution of silver medals to 


| the employés who had been with the firm for over a quarter of a 


century took place. On the invitation of Mr. George Tangye, 330 
medallists, accompanied by wife or lady friend, were present at 
the tea he had provided. After a short speech, Mr. Tangye pre- 
sented over eighty new medals to the men who had won them by 
long and faithful service, and then Mr. Ben Law, the oldest fore- 
man and medallist, whose length of service exceeds half a century, 
presented a medal bearing the inscription :—‘‘ Presented to George 
Tangye, by the 450 medallists, in appreciation of his uniform kind- 
ness and sympathy with the workers.—January Ist, 1910.” 


THE INSTITUTE OF METALS.—The annual general meeting of the 
Institute of Metals will be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, 5.W., on Tuesday and 
Wednesday, January 18th and 19th, 1910. commencing epch day 
at 10.30a.m. On the Tuesday, after the transaction of some busi- 
ness, a selection of papers will be read and discussed. In the 
afternoon, at 3 p.m., the members will assemble at the Lower 
Tower-hill entrance of the Royal Mint, and will subsequently be 
conducted through the various departments of that institution ; 
and at 4.30 p.m. they will be shown over the metallurgical and 
metal working departments of the Sir John Cass Technical Insti- 
tute in Jewry-street, Aldgate, E.C. The first annual dinner of 
the Institute will be held at the Criterion Restaurant in the even- 
ing at 7.45. On the Wednesday a further selection of papers will 
be read and discussed, and in the afternoon the members will visit 
either the Royal Arsenal, Woolwich, or the works of the Morgan 
Crucible Company, Limited, Battersea, 8.W. The following is a 
list of the papers that are expected to be submitted :—(1) Mr. C. O. 
Bannister, on ‘‘ The Use of Carbonaceous Filters in the Smelting 
of Zinc, as employed in the Hopkins Fumeless Zinc Process ;” (2) 
Mr. G. D. Bengough, on ‘‘The Properties and Constitution of 
Copper Arsenic Alloys ;” (3) Mr. T. Vaughan Hughes, on ‘“ The 
Failure in Practice of Non-Ferrous Metals and Alloys, with parti- 
cular reference to Brass Loeo-Tubes ;” (4) Messrs. O. F, Hudson 
and E. F. Law, on “‘A Contribution to the Study of Phosphor 
Bronze ;” (5) Mr. C. A. Klein, on ‘ Notes on a Suggested Record 
of Analyses ;” (6) Dr. Richard Seligman and Mr. F’. J. Willott, on 
“The Analysis of Aluminium and its Alloys ;” (7) Mr. Ernest A. 
Smith, on “The Assay of Industrial Gold Alloys.” All arrange- 
ments for the London meeting will be conducted from the offices 
of the Institute at Caxton House, Westminster, 8.W. The offices 
will be open each day from 9,30 a.m. to 6 p.m, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 
Rheinland-Westphalia. 

GENERALLY speaking, a regular activity is in evidence in 
the various branches of the iron and steel industry ; in some 
departments, however, a want of fresh orders continues to be com- 
plained of. The Union of Rhenish-Westphalian Iron Dealers 
resolved on the 21st of December to raise immediately the prices 
for bars, plates, and hoops by M. 10 p.t. The Union of Rhenish- 
Westphalian Hoop Mills raised its prices M. 5p.t. On the Silesian 
iron market also plates have been advanced in some instances. 
Both consumers and dealers show a good deal of reserve concerning 
future orders and as regards the terms of delivery, six to eight 
weeks is generally asked. For the second quarter no orders have 
as yet been accepted. Quietness prevails at the wagon factories, 
and the ironfoundries likewise complain of limited occupation. 
The Hanoverian, Elbe, and Hertz Section of the Union of German 
Ironfounders reported at a recent meeting that prices were low 
and depressed, and an immediate rise of M. 1 per 100 kilos. was 
deemed necessary for all sorts of castings. Bars are now standing 
at M. 104 to M. 110 p.t.; sheets, M. 127 to M. 132.50 p.t. at works. 


The German Coal Trade. 

On the Rhenish-Westphalian and the Silesian coal market 
there has been little briskness during this week and the last, 
owing to the usual holiday quietness, but firm prices were 
naintained for all sorts. Some forward orders have, however, 
veen received quite recently. The business in coke is growing 
satisfactorily. 


Austria-Hungary. 

Dealers and consumers show little inclination to purchase 
more than they can help, and very little business is therefore 
being transacted at present in iron and steel. In the coal 
industry also dulness has prevailed ; both for house and for engine 
fuel a slackening off in demand was felt. On the 21st of 
December a meeting of Vienna coal merchants was held, and rates 
for house coal were advanced 6 heller per 100 kilos., to date from 
January Ist of this year. This rise is due to an advance in the 
State Railway tariffs. For engine fuel a similar rise is 
contemplated. Except for the usual winter advances, the prices 
for coal have not met with an official rise since 1907. 


Good Condition in Belgium. 





During the last week demand and inquiry have been | 


tolerably active, and more forward orders could be obtained. For 
plates £5 5s, p.t. is offered ; hoops, £6 3s. p.t.; steel bars, £5 18s. 
p-t.; iron bars, £4 17s. p.t. f.o.b. Antwerp. Also in pig iron, in 
scrap iron, and in semi-finished steel a marked improvement could 
be felt. Without hesitation, 63f. p.t. is being paid for forge pig, 
and 70f. p.t. for basic, which is equal to a rise of 2f. p.t. against 
previous quotations, Foundry pig moves on quietly, but is firm at 
69f. p.t. In spite of a considerable rise in inland output, which 


amounts to400,000t. for the first eleven months, and of a rise in im- | 


port of 70,000 t., pig iron remains scarce. 
been advanced If. p.t., to date from January Ist, for inland and 
foreign supplies. 
103f.; plates, 110f. p.t. free place of consumption. Prices for serap 
iron have met with a slight advance, owing to increasing demand. 
According to a report from Brussels basic has been raised 2f. p.t. 
The coal industry in Belgium is in a thriving condition, owing to 
pressure from dealers and consumers, and prices have risen If. and 
1.50f. p.t., against December quotations. 
price, though fairly well inquired for. 


The French Iron Trade. 

Good accounts are given generally. Some departments 
are very active, while others remain somewhat dull. The railway 
and engineering trades have good prospects, for heavy orders are 
holding out. Besides previously placed contracts, seventy locomo- 
tives for the Paris-Lyon-Mediterranean Railway are being asked 
for, and some heavy rail orders, for which Belgian works compete 
strongly. Recently contracts for 13,000 t. Vignoles rails and 
15,000 t. steel sleepers have been given out, both for the Paris 
Underground. The rail orders were taken by the Works Marine 
et d’'Homécourt, at 177.50f. p.t., Chatillon Commentry at 176.50f., 
and Nord et Est at 175.30. p.t. 
to the Aciéries de Micheville at 182.50 p.t., Aciéries de Longwy at 
182.40f. p.t., and Aciériesde France at 182.30f. p.t. For Algerian 
railways 18,500 t. rails have been ordered from Marine et d’Homé- 
court at 186f., de Wendel and Co. at 186.75f. Sleepers were 
< with Micheville, Marine et d’'Homécourt, and Aciéries de 

‘rance at 191,191.70 and 192.40f. p.t. The basis quotation for 
foundry pig has been fixed at 76f. p.t. for deliveries in the first 
quarter of this year. Consumers generally show less reserve and 
more confidence. Further rises are anticipated in the next month. 





CALENDARS, DIARIES, &c., FOR 1910. 





THE Campbell Gas Engine Company, of Halifax, has sent us an 
excellent wall calendar. It is similar to the one issued by the 
company last year, and has large daily tear-off sheets.—From 
Johnson and Phillips, Limited, of Victoria Works, Charlton, Kent, 
we have received a neat little diary suitable for the waistcoat 
pocket.—The ‘‘ Sanitary Record Year-book and Diary for 1910” is to 
hand from the publishers of the Sanitary Record, of 5, Fetter-lane, 
London, E.C,—A wall calendar suitable for office use has reached 
us from the firm of Urquhart, Lindsay and Co., Limited, of Black- 
ness Foundry, Dundee.—An attractive wall calendar with monthly 
ear-off sheets is to hand from Pickett and Sons, of Atlas Loco- 
motive Works, Bristol.—The firm of R. Y. Pickering and Co., 
Limited, of Wishaw, near Glasgow, has issued a very good wall 
calendar with monthly tear-off sheets, and the card on which these 
sheets are mounted also bears a complete printed calendar showing 
at a glance all the dates of the days throughout the year.—A neat 
little wall calendar with quarterly tear-off sheets is being sent out 
by William Wilson and Co., of Lilybank Boiler Works, Glasgow. 

The firm of J. and P. Hill, of Ordnance Works, Sheffield, has 
also issued a very tasteful little wall calendar having an attractive 
picture. 


GEOLOGISTS’ ASSOCIATION, LONDON.—The next meeting of this 
association will be held at University College, Gower-street, W.C., 
this evening, at 8 e.. when the following paper will be read; 
‘*Belemnocamax boweri, n.g, ef sp., a New Cephalopod from the 
Lower Chalk of Lincolnshire,” by G. C. Crick, F.G.S. The follow- 
ing lecture will also be delivered :—‘‘The Volcanic History of 
Victoria,” by Prof. Ernest W. Skeats, A.R.C.S., D.Se., F.G.S. 

AMALGAMATION DINNER.—A dinner will be held at the Waldorf 
Hotel on Wednesday, January 19th, 1910, to celebrate the amalga- 
mation of the Society of Engineers(established 1854) and the Civil and 
Mechanical Engineers’ Society (founded 1859). The distinguished 
guests who have already notified their intention of being present 
include Sir William H. Mahoney Christie, K.C.B., F.R.S., Sir Wm. 
Church, Bart., Sir Richard Douglas Powell, K.C.V.O., Prof. C. V. 
Boys, F.R.S., Dr. Gisbert Kapp, Mr. Oliver Imray (President, 
Chartered Inst. of Patent Agents), and others. After the dinner 
a programme of music will be given under the direction of Mr. 
Chas. Capper. In view of the unique character of the event, and 
the fact that ladies may be present, a good attendance is antici- 
pated, especially as this is the inaugural function in connection 
with the new Society which his been formed by the union of the 
two societies above mentioned. 





Ingots, accordingly, are quoted 98f. p.t.; blooms, | 


Briquettes are weak in | 


Semi-tinished steel has | 





The order for sleepers was given | 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


STEAM ENGINES. 


7265. March 26th, 1909.—AN IMPROVED SELF-ADJUSTING PACKING 
FOR STUFFING-BOXES, James Gaskell, Engineer, and Thomas 
Knowles, both of 312, Stockport-road, Levenshulme, Man- 
chester. 

The invention relates to stuffing-boxes, glands and such like 
where packing is required on shafts, spindles, or rods on engines, 
turbines, or pumps. The invention consists in making the packing 
material, which may be of white metal, carbon, or other frictionless 
material, in sections or segments A, which have their inward faces 
curved to fit closely on to the shaft. On the inner circumference 
of the stuffing-box casing B, V-shaped pieces of metal or other 
material C are formed, either cast in one with the casing B or let 
in as shown in the lower engraving. These V-shaped pieces C 
form divisions between which the segments A of packing material 
are placed, and prevents any independent rotary motion. A space 
D is left between the top of these segments of packing A and the 
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inside of the stuffing-box casing B, and in these spaces D spiral or 
other shaped springs E are placed which will have a tendency to 


| force the segments or sections of packing A tightly on the shaft, 





with the result that if at any time the shaft gets worn at any par- 
ticular portion of its circumference the springs will force the 
segment or section of packing A over that particular part tightly 
against the worn part. In the example shown there are four sets 
or rings of divisions C shown, and it will be noticed on reference to 
the upper engraving that they are arranged in what is known as a 
staggered position, that is, each segment or section of packing A 
covers a different part one behind the other, so that should any or 
either of the sets or rings or portions of them become so worn as to 
run loose the other set coming immediately behind it or them acts 
asa brake. In some cases, such as the one shown on the drawing, 
suitable springs such as E are placed midway between the four 
rings of packing A for the purpose of keeping the packing tightly 
against the two ends of the stuffing-box or gland casing B.— 
Dece mber 15th, 1909. 


25,194. November 2nd, 1909.—AN IMPROVEMENT IN THE CON- 
STRUCTION OF Piston Rives, Thomas Oldham and Fred 
Oldham, trading as Alexander Oldham and Sons, The Johnson 
Brook Patent Piston Works, Dukintield, Chester. 

This invention relates to an improvement in piston rings either 
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of L section or the ordinary plain pattern, or other like rings ; the 
object being to prevent the joint in one half of an expanding ring 
working round and remaining opposite to the joint or meeting ends 


of the other half of the ring. The meeting edges of the two halves 
A and B of the ring are formed, either corrugated, as shown at C, 
or with corrugations more or less acute, and either continuous or 
spaced ; these corrugations fit one into the other, and by these 
means effectually prevent any movement of one half of the ring 
independent of the other.—December 15th, 1909. 


STEAM GENERATORS. 


26,419. December 7th, 1908, IMPROVEMENTS RELATING TO BAFFLE- 
PLATES FOR THE COMBUSTION CHAMBERS OF TUBULAR BOILERs, 
William Henry Griffiths, of 19, Rice-lane, Walton, Liverpool, 
Lancaster. 

This invention has reference to refractory baffles for tubular 
boilers adapted to prevent the products of combustion from passing 
too directly from the combustion chamber into the tubes, it being 
found that, when not so obstructed, the gases frequently escape 
from the tubes partially unburnt and at an unnecessarily high 
temperature. A horizontal or substantially horizontal baffie-plate 
A is provided in the combustion chamber B consisting of one or 
more stout fire-brick tiles located a little above the level of the 
lowermost row of tubes C. The baffle-plate may extend trans- 
versely the whole width of the combustion chamber, and from one- 
half to two-thirds of the dimension of the chamber in the axial 
direction of the boiler, one edge of the baffle-plate being com- 


N° 26,419. 





paratively close to but clear of the tube plate D, so that the 
greater part of the passage way for the furnace gases is at the 
rear end of the combustion chamber. The tiles are locsely sup- 
ported on two or more stout cast iron bars E which are inserted 
for a short distance into the ends of the adjacent tubes, the 
projecting parts of the bars thus acting as cantilevers. The bars 
are shouldered at F to abut against the tube ends, and the 
parts entering the tubes are of square or cruciform section, 
so as not to entirely obstruct the tubes. Projections G are 
formed on or fixed to the upper surface of the bars. One 
or more similar but smaller baffle-plates, such as H, may be 
similarly fitted higher up in the combustion chamber, but generally 
they are not found to be necessary. A modified arrangement is 
also dealt with, which enables the baffles to be adjusted to suit 
varying conditions. There are three illastrations.—December 15th, 
1909. : 
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04. December 15th, 1908.—IMPROVEMENTS IN AND RELATING 
To STEAM GENERATORS, Arthur Spyer, of Oriel House, 30, 
Farringdon-street, London, E.C. 

This invention relates primarily to feed-water heaters or econo- 
misers applicable to water-tube steam generators of the Babcock 
and Wilcox type; the invention consists in the arrangement or 
combination of the parts. The feed-water heater or economiser 
comprises a number of tubes A connected at their ends to series of 
headers Band C. The headers C are all joined at the bottom to a 
box D, while the headers B are all joined at the top to a box E. 
An inlet pipe, preferably fitted with a feed or control valve, is con- 
nected to the bottom box D, into which box D the feed-water is 
pumped and from which it passes through the tubes A, in which it 
is heated by the waste gases of combustion on their way to the 
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uptake or chimney, to the top box E, whence it is led by way of a 
pipe G, from which it is delivered preferably through a non-return 
valve H into the steam drum F, The heater or economiser may 
be placed in any suitable position in the path of the waste gases. 
In the arrangement shown the heater or economiser is placed 
directly above the generator, as is not unusual, with the tubes A 
slightly inclined to the horizontal and headers B and C slightly in- 
clined to the vertical, so as to allow the air to get away from the 
heater or economiser. The heater or economiser is encased, the 
casing being provided with access doors J, and is also roofed in at 
J and separated from the boiler furnace K_ by a horizontal parti- 
tion L, while baffles M are provided, whereby the gases are caused 
to follow the path indicated by arrows on their way to the uptake 
or chimney. The generator proper is fitted with a superheater, 
located, as is not unusual, in a space formed by omission of a row 
or rows of water tubes between the under rows of tubes and the 
upper rows of tubes, the said superheater being composed of 
transverse tubes N and substantially horizontal manifolds O fitted 
with diaphragms P so as to secure the necessary circulation,— 
December 15th, 1909. 
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13,262.—December 9th, 1909.—IMPROVEMENTS IN AND RELATING 
TO THE CONSTRUCTION OF THE COMBUSTION CHAMBERS OF 
STEAM GENERATORS, Peter McClen, of North Guards, Whit- 
burn, Sunderland. 

This invention relates to improvements in the construction of the 
combustion chambers of steam generators, and has for its object so 
to construct such combustion chambers that they possess greater 
strength, and present more heating surface, than those of ordinary | 
construction, whilst there are no troublesome joints, the combus- 
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tion chambers, in accordance with this invention, consisting of but 
three parts, viz., the back plate, the tube plate, and a corrugated 
shell, semi-cylindrical in form at top and bottom. Referring to | 
the accompanying engraving, which is a longitudinal sectional | 
elevation of the centre combustion chamber of a steam generator, 
A indicates the back plate, B the tube plate, and C the shell of the 
combustion chamber. This latter is of one plate ee as 
shown, welded at the meeting edges, and formed of a semi- 
evlindrical sh: 4 at top and bottom to render them self-sup ouaie, 
December 15th, 1909. 


INTERNAL COMBUSTION ENGINES. 


634. January 11th, 1909.—IMPROVEMENTS CONNECTED WITH THE | 
VALVES OF INTERNAL COMBUSTION ENGINES, James Hargreaves, 
May Villa, Peelhouse-lane, Farnworth-in-Widnes, Lancaster. 

This invention relates to appliances which have been proposed 
to be used for turning valves on their seats, and the object is to 
provide appliances of this kind whereby more easy turning of the 

valves may be effected, particularly when the spindles are in con- 
tined or not easily accessible positions. A is the spindle of the 
valve, B the cotter having downward and outward prolongations or 
wings C whereby the spindle and thereby the valve may be easily 
turned by the thumb and finger. The downward prolongations 
form a recess D in the cotter which prevents it slipping out of the 
cotter hole in the spindle. The collar E is thus firmly secured to 
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the spindle A. The collar E may be of considerable thickness | 
hollowed on the upper side F to receive the spring, the upper part | 
of the collar thus surrounding the spring and affording a firm grip 
for turning the spindle by the hand, or the outside of the collar may 
be roughened to afford a better grip for the hand, or it may be 
formed hexagonal, as shown, or other shape to accommodate a 
spanner, or it may have holes or slots G formed therein to allow of | 
turning by a pin, hook, or otherwise. To avoid friction between | 
the spring and collar E and allow of easier turning, a secondary | 
collar H is used fitting within the end of the spring and having a | 
narrow bearing surface S resting on the collar E. Anti-friction 
balls may if desired be interposed between the collar E and | 
secondary collar H. J is the spring, K is the usual spindle guide. | 
9 
| 





December 15th, 190 


11,730. May 18th, 1909.—IMpROVED METHOD OF WORKING 
INTERNAL COMBUSTION ENGINES, Eduard Nager, of 23, Hirschen- | 
graben, Lucerne, Switzerland, 

The present invention relates to an internal combustion engine, 
in which it is possible, with approximately the same efficiency, to 
use a lower compression pressure than that used in the Diesel and 
other engines of the same kind, without fear of a missfire. During 
the first stroke of the piston represented by AB pure air or air | 
mixed with indifferent gas is drawn in, and this charge is com- 
pressed by the second: stroke, the compression being represented 
by BC. This compression raises the temperature in the cylinder. | 
In order to utilise this increase of temperature, a part of the com- | 

| 
| 





bustible charge is injected during the compression, so that it mixes 
with the air and is gradually vaporised. At the end of the com- | 
pression, at about the point C, either the combustible is fired by 
an ignition device, or the compression is continued until spon- 
taneous ignition occurs. By this combustion of the first portion of | 
the combustible, the pressure rises to D, and the portion of air 
which has not yet been burnt becomes still further heated. The 
rest of the combustible charge is now introduced at about the 
dead point. in the manner already adopted in engines of this kind ; 








| sleeve C are similarly situated ports WX and PV 
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that is to say, so that combustion is gradual. Expansion now 
occurs as represented by line EF, the line F B A representing the 
period of exhaust. Owing to the further heating of the air by the 
preliminary combustion, the compression of the air by the piston, 
which was formerly continued until ignition temper: inane was 
attained, may be maintained lower. The first portion of the com- 
bustible is introduced into the air in the cylinder, instead of being 
mixed with the air before the latter enters the cylinder, because in 
| the latter case the combustible would deposit on the internal 
surface of the cylinder. The same trouble would occur if the com- 
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| bustible were introduced before the compression had attained : 
certain value; that is to say, when the air was at too low a 
temperature. When the combustible is gradually evaporated and 
well mixed with the air, it is ignited more easily ; that is to say, at 


| a lower temperature than when it is introduced in the liquid con- 


dition directly into highly heated air. In order to compare the 
operation of an engine working according to this invention with 
that of a normal Diesel engine, the diagram for the latter is shown 
in dotted lines in the accompenying diagram. — Derember 15th, 1909. 


12,860. June Ist, 1909.—-IMPROVEMENTS IN INTERNAL COMBUSTION 
ENGINES, George Mills, of Longdown Lodge, Sandhurst, 
Berks. 


According to this invention a cylinder is caused to revolve 
between an outer cylindrical casing and an inner stationary sleeve. 
The cylindrical casing and the inner sleeve are provided with simi- 
larly situated ports and in the revolving cylinder are also ports 
which when they coincide with the ports in casing and sleeve allow 
gases to enter or discharge from the cylinder. 
revolving between a cylindrical casing B and a stationary sleeve C. 
In the revolving cylinder A are ports 8 T, and in the casing B and 


N2 12,860. 





V ; as the cylinder 
turns the inlet ports W and S and the exhaust ports X and T are 


| opened to the combustion chamber through the portsST. The 
| cylinder A is mounted on ball bearings D at the top of the crank 
| chamber, and is provided with a ring of teeth F gearing with a 


worm wheel G mounted on the shaft H, on which is a toothed 
| wheel R gearing with a toothed wheel K on the engine shaft by 
means of another toothed wheel M or a chain drive may be em- 


ployed. The piston reciprocates in the stationary sleeve C, the | 


ports of the revolving cylinder being protected at the time of ex- 
loppamus — December 15th, 1909. 


MEASURING AND TESTING INSTRUMENTS. 
10,003. April 27th, 1909..—ARRANGEMENTS OF CONNECTIONS FOR 
ELECTRIC TENSION MEASUREMENT APPARATUS OF DyNAMO- 
METRIC CONSTRUCTION, Dr. Theodor Horn, of Hamptstrasse 76, 
Le ipzig-Grosszschocher, Germany. 
This invention relates to an arrangement of connections for elec- 
tric tension measuring apparatus of dynamometric construction, in 









































Ne 10,003. 
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which the fixed coil W, and the moving coil Wy, have each a 


resistance C, and C, of such a size that two branches of equal 
resistance can ve obtained, for the purpose of either connecting 
them in parallel or in series W; + C, and We + C2, and thereby 
to obtain an instrument which can be used fora single or double 


The commutator is shown at V by 
means of which the instrument can be used to make measurements 


\ | discharging air thereform, an air 


A is a cylinder | 


1910 


JAN. 7, 


of 250 volts with a consumption of 10 watts. If, however, the con- 
nections are changed by means of the commutator, the instrument 
can be used on a 125-volt circuit with the same consumption of 
energy. The invention is of egy hs ae in connection with 
recording instruments. —- December 15th, 


SELECTED AMERICAN PATENTS. 
(From the United States Pate ut-office Official Chazette, 
STEAM CONDENSER, R. D. Tomlinson, 
Ussignor to Allis-Chalmers Company, Milwaukee, 
poration of New Je rsey.- Filed August 29th, 1908, 
| ‘This invention is for the combination in a condenser system, of 

a condenser, a pump for discharging water therefrom, a pump for 


Milwaukee, Wis., 
Wis., a Cor- 


940,648, 


940,648] 




















yipe connecting from a water- 
free portion of said condenser to said air-discharging pump, and ; 
connection from the discharge of the water-discharging pump vs 
the suction of the air-discharging pump. There are four claims. 
941,389, TURBINE BLADING, J. E. Snyder, Swisscale, Pa., 
to the Westinghouse Machine Company, ua Corporation of Penu- 
sylania.— Filed May 16th, 1908. 
There are four claims. The second runs as follows:— In com 
bination with a blade-earrying element provided with a slot, a 
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plurality of rows of blades mounted in said slot, intermediate 
spacing pieces located between adjacent blades of each row, blade- 
mounting rings located between adjacent rows of blades for 





| securing said blades in 


place, and locking strips secured to said 
blade-carrying element a= locking said blade-mounting rings in 
ple ace, 

941,396. MARINE TURBINE, G. Westinghouse, Pittsburg, Pa. 
Filed Apr il 13th, 1906. Renewed April 20th, 1908, 

This patent is for the combination with the low-pressure drum 





| or section of an ahead turbine, of an astern turbine of the impulse 


341,396] 








type, the moving blades of which are mounted within the drum 
the ahead turbine, and the intermediate guide vanes and nozzles 
of which are carried by a bracket extending partially around the 


inner circumference of the drum and secured to the casing. There 
are four claims. 
943,359. ELASTIC-FLUID TURBINE, W. J. A. London, Edgwood 


Park, Pa., assignor to the W Vestinghouse Machine Company, a 
Corpor nation of Pennsylvania. —Filed A ugust 8th, 1907. 
In combination with an elastic-fluid turbine, a plurality of work- 
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range of measurement without increasing thereby the consumption | ing stages and a longitudinally shiftable rotor element for the tur- 


| of current of the instrument. | bine adapted to control the delivery of motive fluid to said stages. 


There are fourteen claims, 























aK GaN 


SUPPLEMENT TO THE ENGINEER, January 7, 1910] 


RAILWAY EVENTS OF 1909 
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NEW BRIDGE OVER THE WEAR AT SUNDERLAND 














THE BRENNAN MONORAIL CAR 























BRIDGE NEAR HENZADA, IN BURMAH 


VIADUCT ON THE TAUERN RAILWAY 
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NOTABLE WORKS OF 1909 
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GLASGOW SOUTH SIDE SEWAGE WORKS—MAIN CATCHPIT COVERED FILTERED WATER RESERVOIR AT HONOR OAK 

















THE ESNEH BARRASE ON THE NILE 
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TORPEDO CRAFT OF 1909 

















THE TORPEDO BOAT DESTROYER MATTO GROSSO FOR THE BRAZILIAN GOVERNMENT 

















THE BRITISH TORPEDO BOAT DESTROYER SWIFT 




















THE BRITISH SUBMARINE D1 
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PASSENGER STEAMERS 
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THE WHITE STAR CANADIAN LINER LAURENTIC, FITTED WITH RECIPROCATING ENGINES 


AND TURBINES 

















mean 
— 





het nijinees’ 
THE AFTER SHAFT BRACKETS OF TRE WHITE STAR LINER TITANIC 
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PASSENGER STEAMERS OF 1909 
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THE ENGINES OF THE ORSOVA 
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MERCANTILE STEAMERS OF 1909 


























THE FRUIT-CARRYING STEAMER TORTUGUERO 
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THE TRAIN FERRY STEAMER DROTTNING VICTORIA 
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HARBOUR WORKS OF 1909 




















THE ADMIRALTY HARBOUR AT DOVER—OPENED OCTOBER 15th, 
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THE HARBOUR WORKS AT FISHGUARD 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
No. II.* 
(By our Special Commissioner.) 
BaARRANQUILLA, CoLuMBIA, SouTH AMERICA. 
November 28rd, 1909. 

Just as the port of Santa Marta is connected with 
Barranquilla, on the river Magdalena, by means of the 
small but important Santa Marta Railway, to a point on 
the Cieniga Lagoon, 23 miles distant, and thence by a 
continuous waterway for a further 50 miles, so is the 
port of Colombia—otherwise known as Savanilla—con- 
nected with Barranquilla by means of the Barranquilla 
Pier and Railway Company. Both lines are now British 
owned, and both have histories, which, if not a record of 
uniform success or providing examples for emulation, are 


still interesting as affording an insight into the kind of | 
experience which those who invest money in opening up | 
| unsafe for vessels drawing more than 14ft. to cross. 


the countries of South and Central America may expect 
to meet. 

The Caribbean Sea practically monopolises the main 
ports of Colombia, a country which, in spite of its 
enormously long coast line, extending to over 500 miles 
upon both the Atlantic and Pacific sides, has singularly 
few serviceable ports. 
are those of Barranquilla and Cartagéna, situated within 
a few miles of one another, and both—as is also that of 
Santa Marta—are found on the Atlantic coast. On the 
Pacific side there is Buenaventura, which is connected 
with Panama (formerly Colombian territory) by regular 


steamers, and a number of coasting vessels; but although | 


itis the natural gateway to the extraordinarily rich province 
of Cauca, Buenaventura has been greatly neglected as a 
port, and its approaches are both dangerous and desolate. 
Here, however, the river is both broad and deep, vessels 
of 24ft. draught being able to reach the town. It is 
probable that the port will shortly be brought into direct 
communication with the interior by rail, a line of railway 
having been under construction for some time, and being 
now almost completed. 

It is, therefore, Barranquilla primarily and Cartagéna 
in a secondary sense, which claim attention as Colombia's 
principal ports of entry and departure. 

Baranquilla.—The river Magdalenais to Colombia what 
the Amazon is to Brazil, the river Plate to the Argentine, 
the Hudson and the St. Lawrence to North America and the 
Nile to Egypt. Barranquilla’s situation at the wide mouth 
of the river makes it the natural “ front door” to the whole 
interior, opening up the naturally magnificent region from 
one end to the other by an easy and generally, but not 
unfailingly, reliable means of communication. Every 
effort has been made in times past to convert Barranquilla 
into an ocean port as well as the chief river port; but 
unavailingly. The existence of a long and dangerous 
sand bar has not only again and again caused the wreck 
and destruction of many a fine vessel, but actually 
threatens to overwhelm the existing pier, thus precluding 
ill idea of the port ever becoming anything more than it 
is. 
less in time even as a river port. No engineering skill 
invoked has been found able to overcome these natural 
difficulties, although practically similar obstructions have 
been encountered, and successfully dealt with, in other 
parts of the world, notably at Galveston, at Coatzacoalcos 
and Salina Cruz, in Mexico, and at Para, in Brazil. 

Tn 1870 the last serious attempt was made, and failed, 
at Barranquilla, and it is safe to say that no more money 
will be devoted to experimenting upon this particular port 
to make it available for ocean steamers. The bay itself 
is pe fectly secure for vessels of almost any tonnage, the 
entrance being free of obstruction, and vessels are able to 
enter or leave it at night without any difficulty whatever. 

To overcome the dangers attendant upon the bar, 
therefore, there have been constructed a railway and a 
pier, the former a little over 18 miles and the latter 
4000ft. in length. To-day steamers can come alongside 
the fine quays at the pier-head, loading and unloading 
with great facility, and in consequence of the excellent 
arrangements now available, Barranquilla admits no less 
than 80 per cent. of the total imports of the Republic of 
Colombia, with corresponding advantage to both shippers 
and consumers. 

The pier.—After two previous attempts to construct 
a wooden pier which would successfully withstand the 
strong winds and the violent seas which occasionally 
afflict this part of the coast, both of which ended in the 
entire erection being swept ‘away ; the present fine steel 
structure was built, and has in every respect answered 
the high expectations formed of its durability. It has 
battled with numerous serious hurricanes, and has been 
exposed to weather and wind of all degrees of destructive 
violence. It is fairly safe to say that it will continue 
to withstand whatever future cyclones may have in 
store for it. What is, however, more open to question 
is whether in a few years’ time the pier will not have 
become very difficult, if not impossible, of approach by 
reason of the continually encroaching sand-silts, which no 
amount of dredging apparently can keep under control. 

It is but just to give the company’s own statement 
upon this much-debated question, and I therefore quote 
the following categorical denial which has been written 
and handed to me by Mr. C. P. Yeatman, the general 
manager of the Barranquilla Railway and Pier Company, 
Limited, under date November 11th, 1909 :—* Reports 
have been circulated for many years that the harbour 
will soon be closed by the growth of the reef which is 
its protection to the north and east, and that the silt is 
being deposited so that in a few years there will not 
be the depth of water for the entrance of large vessels. 
The growth of “ Punta Belillo” has been carefully noted 
since 1886, and at the rate from that date the harbour 
entrance will not be endangered for about 300 years. In 
de No, I. of this series, dealing“with the Republic of Venezuela, appeared 
in our issue of November 26th, 1909. 
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the meantime the harbour is protected each year by the 
gradual growth of the point. Soundings have just been 
made—in this month of November—in the neighbourhood 
of the pier, and the depth has not diminished at all since 
the pier was built in 1893. Soundings have been made 
once in two years for about fourteen years, and no 
permanent variation has been found.” 

The above-cited optimism is not shared by the 
Company’s critics and rivals, who profess to see in the 
encroaching sand bar the eventual doom of the Barran- 
quilla Pier, and, as a direct consequence, the failure of 
the railway. No doubt, the wish is father to the thought 
in this case, since the undertaking is regarded with 
jealous and envious eyes by such rival enterprises as the 
Cartagéna Railway and the Santa Marta Railway, the only 
really paying railway in the Republic of Colombia. All 
the same, while the dangers of the situation are real 
enough, I do not say they are unavoidable. 

The Port of Barranquilla has a depth of water on the 
bar which varies considerably, but it is usually considered 


The 





| bar is subject to marked changes in depth at short 
| intervals of time, and ships’ captains are cautioned to 


The two of the most importance | 


exercise the greatest care in entering or leaving the river. 
Little or no traffic has taken place over the bar since the 


present pier was constructed ; but it is clear that in order | 
to make the latter quite free from “ interference” by the | 
gradual silting up of the sand across the piers some such | 


engineering undertaking as canalisation of the bar is 
imperative. I understand that the Colombian Govern- 
ment have been petitioned to this effect, and no doubt 
they will eventually do something towards carrying out the 
project. Unfortunately, the condition of the national 
treasury at present is not conducive of a spirit of 
enterprise which calls for the expenditure of something 
considerably over £1,000,000, and it is obvious that the 
Barranquilla Railway and Pier Company is not in a 
position either to do anything on its own account. The 
pier stretches for a total length of 4000ft. from the land 
terminus of the railway to the centre of the bay, affording 
a depth of water of about 26ft. at present, and providing 
berths for five steamers at a time. The length of the 
quay on either side is 600ft., and the width of the head is 
50ft. The pier is furnished with three lines of rails, con- 
nected between themselves, so as to ensure quick and 
easy despatch from and to the vessels. The superficial 


jarea of the quay is over 30,000 square feet, without 


It will be fortunate, indeed, if it is not rendered use- | 


including the approach. 

As already indicated, through the Port of Barranquilla 
passes 80 per cent. of the commodities entering the 
Republic of Colombia. The customs dues, therefore, 
collected here are extremely large, a fact which will 
commend itself when, it is stated, that, for 1907, these 
dues for the entire Republic amounted to the sum of 
£1,411,954. From the ship’s side all goods are landed 
into bonded cars, goods trucks being brought directly in 
front of the vessel for discharging and receiving cargo. 
The import cargo goes direct from the vessel to the 
railway truck, and from there to the Custom House in 
Barranquilla (18 miles distant); the export cargo comes 
to the vessel direct from the warehouses of the river 
steamers into the railway trucks, and thence straight into 
the holds of the vessels. In order further to facilitate 


| these arrangements, a large increase has latterly been 





made by the company in the number of trucks. By 
special arrangement made with the Government, the 
company now discharges all import cargo into the 
Custom House warehouses, all export cargo arriving by 
the river steamers being loaded direct into the company’s 
trucks in the yards of the steamers. Under these new 
conditions of working, rendered possible by the erection 
of the present fine pier and approaches, the considerable 
cargo arriving and leaving the port of Barranquilla is 
handled with the utmost expedition, and everything 


| proceeds with remarkable precision and ease. 


Through bills of lading to Barranquilla, carrying both 
ocean and railway freights, are issued, and the following 
steamship companies despatch vessels regularly to the 
port:—The Atlas Steamship Company (Liverpool and 
New York), the Royal Mail Steam Packet Company (South- 
ampton and London), the West India and Pacific Company 
(Liverpool), the Harrison Line (Liverpool), La Compagnie 
Générale Transatlantique Francaise (St. Nazaire, Bor- 
deaux, and Havre), La Compania Transatlaintica de Bar- 
celona (Barcelona), and the Hamburg-Amerikanische 
Packet-Fahrt-Actien-Gesellschaft (Hamburg). The Com- 
pany has also some five-and-twenty agents in the town of 
Barranquilla, and undoubtedly commands a fine propor- 
tion of the total carrying trade for the interior. 

The railway.—The original line of railway intended to 
connect the Port of Colombia—also known as Savanilla— 
with the town of Barranquilla, owed its existence to 
German enterprise. The concession was granted to 
Herren Hoenigsberg, Wessels and Co., and the railway 
was opened to traffic on January Ist, 1871. At that time 
it extended only as far as Salgar, 133 miles (21} kiloms.) 
from Barranquilla, and at Salgar a short pier received the 
barges and tug-boats which brought cargo and freight 
from ships anchored in the harbour some 3} miles away. 
The inconvenience and extra expense incurred were 
naturally great ; but with the calm assurance and placid 
indifference characteristic of Germans, no doubt accen- 
tuated by the laissez faire policy of the Colombians them- 
selves, things remained in this unsatisfactory condition 
for many years, and, indeéd,-until the present British 
owners stepped in and put an end to the anomalous 
condition of affairs. As already observed, two wooden 
structures having previously been completely destroyed 
by violent hurricanes, and the position which they had 
occupied having been adjudged a wrong and dangerous 
one, the decision was arrived at to select a new and more 
advantageous site, and to erect a steel structure thereon. 
This project was carried out successfully, and the present 
railway line to the end of the pier was opened for traffic 
on June 15th, 1893. 

The length of the line in miles and kilometres is as 
follows : Qs 
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Mies. Kiloms. 
Main line to pier end ... C7 ear 28-2 
Branches and sidings ... 5-6 9.0 
Total track length ... ... 23-1 37-2 


These figures, it may be observed, include the length of 
| line on the pier itself, amounting to 4000ft. 
| Rolling stock.—The railway rolling stock consists of 
| some thirteen locomotives, of both British and American 
| construction. Among the manufacturers of the former 
are Beyer, Peacock and Co., Limited, who have sup- 
| plied four (and one now out of service); Kerr, Stuart 
|and Co., one, Faleon and Co., three; and the Baldwin 
| Engine Works, five. There are fifteen passenger coaches, 
| thirteen being British and two American. Of these, the 
| Faleon Company has furnished nine, the Ashbury Car- 
| riage and Wagon Company, three ; Kerr, Stuart and Co., 
| one ; and Jackson Sharp Company (U.S.A.), two. The total 
| passenger capacity is 563. Of goods wagons there are 170, 
| with a total capacity of 1861 tons; there are 131 box or 
| covered goods, with 14,200 tons capacity, twenty-two 
| half-box, 216 tons, and seventeen flat cars, 225 tons; also 
| three tank cars for carrying water, with a capacity of 
| 7200 gallons. The makers of the latter are the Falcon 
| Company, the Ashbury Company, Kerr, Stuart and Co., 
| and the Jackson Sharp Company. 
| Construction.—Of engineering difficulties there have 
been few or none, the ground covered being generally 
quite flat and free from encumbrances. There are no 
tunnels, and while the number of bridges amounts to 
| forty in all, none are of any particular engineering inte- 
rest. The gauge throughout is one of 3ft.6in. The spans 
vary from 8ft. to 30ft., and the longest is composed of 
seven spans of 25ft. each. All are of iron or steel, with 
masonry or iron piles. There exist no overhead 
structures of any kind. The makers of these bridges are 
British and American, including Messrs. Kerr, Stuart and 
Co., and Messrs. Carnegie and Co., who are responsible 
for the great majority. Messrs. Kincaid, Waller and Co., 
were the engineers of the pier. There are no covered 
culverts on the short line, while, with regard to 
gradients, the maximum is only 1 per cent. The 
total rise from Barranquilla to the pier is 73.8ft. 
The maximum curvature (on “Y” in Puerto Colom- 
bia) is 12 deg. 45 min., or 450ft. radius. On the 
main line between terminals (Nisperal) the maximum 
curvature is 11 deg. 38 min., or 510ft. radius. Total 
| curvature to right (Barranquilla to Puerto Colombia) = 
| 712 deg. 33 min.; total curvature to left 751 deg. 58 min. 

The goods which are handled at the termini consist for 
the most part of :—Imports: machinery, tools, wire, oils, 
| cotton linen, and woollen goods, shoes, hats, drugs, 
matches, iron, corrugated iron, steel and copper in bars, 
&e., paints, liquors, rice, sugar, wheat, empty sacks, rosin, 
chinaware, lumber, rope, twine, stationery, &c. &c.; 
exports: Dividivi (caes-alpinia corearia), ivory nuts, 
coffee, ores, tobacco, cotton, hides, rubber, cocoa-beans, 
straw hats, plants,.cattle, emeralds, gold, &e. &e. 

In 1913 the original concession granted to the Barran- 
quilla Railway and Pier Company expires by the effluction 
of time, and there is some talk of the Colombian Govern- 
ment exercising its option to buy up the entire business 
of the concern. Should this be done—and it would, in 
view of the low condition of the National Treasury, be 
impossible unless some powerful financiers, for instance, 
like the Colombia Navigation Company stood behind it— 
some scheme of amalgamation or absorption may yet be 
brought about. In the meantime, the Barranquilla Rail- 
way and Pier Company is very naturally doing its utmost 
to induce the Government to renew the concession—or to 
grant an entirely new one—thus preserving the fine 
business which by diligence, pluck, and enterprise has 
been gradually but painfully built up. Until recently, it 
must be confessed the relations between the company 
and the Government were not au mieux. The cause lay 
not at all with the former, however, but arose from the 
entirely wrong interpretation placed by the Government 
upon the text of the company’s original concession, and 
which, if it had been accepted, would have terminated 
its career then and there. An appeal to the Colombian 
Courts resulted in the complete defeat of the Govern- 
ment’s pretensions, but the victory secured was after all 
rather a Pyrrhic one, since it has somewhat embittered 
the feeling between the authorities and the company—a 
cireumstance which may not improbably find forcible 
reflection in the Government’s attitude when the term 
of the concession finally expires in four years’ time. 

Much of the latter-day prosperity of Cartagéna is to be 
attributed to the enterprise of several British under- 
takings, such as the Cartagéna Terminal and Improve- 
ment Company, the Cartagéna-Magdalena (Colombia) 
Railway Company, and the Colombia Navigation Com- 
pany, with which latter concern the two first-mentioned 
companies have since been amalgamated under one 
management. The Terminal and Improvement Com- 
pany, Limited, dates from 1893, its contract being one 
for fifty years, and having, therefore, some thirty-four 
years torun. A capacious wharf has been erected, the 
dimensions being 451ft. length by 120ft. width, the depth 
of water alongside being from 30ft. to 42ft. Steamers can 
approach in any kind of weather, the waters in the bay 
and outer bay being in no way affected even by the 
roughest winds and storms. Ships can lie in absolute 
security with fires out and steam down, something which 
no other port on the Atlantic coast of Colombia, as far 
as I am aware, can boast of. The warehouses, which are 
built on the centre of the wharf, are well constructed of 
brick and iron. 

There are two railway-tracks running to the extreme 
outer end of the wharf, and passing through the 
main warehouses, while there are also two others 
on either side, making six tracks in all, and thus affording 
ample facilities for both unloading and loading vessels. 
The Customs officials make use of the warehouse as an 
office and examination shed, the weighing and testing 
machinery being quite modern and complete. With the 
unusual facilities afforded—in South America bien 
entendu—for cargo passing directly from the ship’s side 
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into the Custom House, which is but 20ft. distant ; thence, 
after weighing and inspection, on to the train in waiting 
for conveyance to the city, some 1400m. away, for 
delivery to consignees; or to the terminus of the railway 
for transhipment on to the river steamers, the harbour of 
Cartagéna may be regarded—like that of Barranquilla— 
as an especially favourite one with shippers. Export 
cargo is similarly handled, and with corresponding advan- 
tages. 

Communication from this port is now made at frequent 
and regular dates with American, European, and British 
ports, as well as with the interior and all coast ports. 
Over 250 sailings per annum by steamships are available, 
apart from the large fleet of cargo boats plying between 
Cartagéna and the Sinu and Atrato rivers. The follow- 
ing, among other steamship companies, make Cartagéna 
a regular port of call:—The Royal Mail Steam Packet 
Company, Limited, the Atlas Line, the Harrison Line, 
the Hamburg-American Steam Packet Company, La 
Companie Générale Transatlantique, La Compania Trans- 
atlantica (de Barcelona), the West India Pacific S.S. 
Company (Frederick Leyland and Co.), and La Veloce 
(Italian). 

The Cartagéna (Colombia) Railway was owned and 
controlled by the Cartagéna Terminal and Improvement 
Company, which, again, is now part of the widely-extended 
system of the Colombia Navigation Company, Limited, 
into which it was, as already stated, practically merged 
in June of this year, receiving as a consideration the 
whole of the shares (£450,000) in the Colombia Naviga- 
tion Company, Limited. The railway connects the pier 
and wharves of the Terminal Company at Cartagéna 
with the warehouses of the Railway Campany near 
Calamar, the headquarters of the Compania Fluvial de 
Cartagéna, on the Magdalena River. After leaving the 
harbour at Cartagéna, the track enters the city of that 
name, passes thence to the terminal on the river banks, 
and runs through the towns of Turbaco, Arjona, La Viuda, 
San Estanislao, Soplaviento, Hatoviejo, and thus te 
Calamar, a total distance of some 65 miles. 

Although it has been in existence since the year 1883, 
the Santa Marta Railway—Ferro-Carril de Santa Marta— 
had only recently commenced to make any sensible 
return upon the capital expended upon its construction. 


In all probability, had the line been the property of the | 


of the Lower Magdalena, towards Medellin, the capital of 
Antioquia, and the other from Puerto Wilches, also on the 
Lower Magdalena, but situated on the right bank of the 
river, and which is designed to connect the heart of the 
country with the Atlantic coast vid the river itself. 
Bocota, CoLomBIA, SoutH AMERICA, 
December 11th, 1909. 

The almost unprecedentedly bad condition of the 
Republic’s finances is giving cause for great uneasiness. 
The National Treasury is, and for some time past has 
been, almost empty, neither the army, the deputies, nor 
the public service having received any payments for 
several months. The Customs revenues have, it is said, 
fallen more than 50 per cent. in comparison with those 
for 1907, when they reached the figure of over £1,400,000. 

The falling off in the Republic’s revenue is due 
principally to the decentralisation policy introduced 
by the late President, General Rafael Reyes, which 
has deprived the Federal authorities of means where- 
with to carry on the Government of the country. 
Both the President, Don General Gonzales Valencia, and 
the Minister of Finance, Senor Davillo Fldéres, have 
assured me at an interview that the prevailing conditions 
are merely temporary, and that the Government will 
shortly be in receipt of sufficient means to satisfy all 
claims, including the payment of the January coupon 
upon the Exterior Debt, which was due on January Ist. 
It speaks well for the general peacefulness and orderli- 
ness of the people that the existing state of affairs has 
occasioned no violent public protest, more especially 
when it is remembered that payments to both the army 
and the police are many months in arrears. Naturally, 
the general trade conditions of the country are suffering 
badly, and the forthcoming presidential election, due in 
July, is having an unsettling effect upon commercial 





matters. Inherently, the great natural resources of 
|Colombia should see the country safely through its 


| present troubles once the normal condition of things is 

re-established. Although, as stated above, there is a 
| decidedly uneasy feeling prevailing on account of the 
financial stringency, there is no reason to adopt a 
despondent view of the future, neither is there any 
| disposition among the better-informed classes to do so. 





usual class of shareholders, who cannot afford to wait | 


indefinitely for dividends and who not unnaturally object 
to running a line for the mere privilege of paying a 


general manager and his numerous subordinates more or | 


less handsome salaries, the railway would have been 
abandoned long ago. But the capitalists behind it are 


mostly wealthy men, who have for some years provided | 


from their own pockets the necessary amounts to balance 
the expenditure and revenue accounts. Among them is 
Sir Alexander Henderson, the 


other South American enterprises of a similar nature. 
It may be presumed that what Sir Alexander does not 
know about railways is not worth knowing; and for the 
faith that was in him regarding the Santa Marta line he 
may even yet be rewarded. For the first time last vear 
the railway made a substantial return; and, but for an 
unfortunate occurrence hereafter referred to, it looks very 
much as if the railway would have turned the corner 
and left its misfortunes behind it. Naturally, no one 
would be bold enough to make this assertion without 
qualification, least of all Sir Alexander Henderson, who, 
with his long railway experience both at home and 
abroad, has witnessed innumerable transformations—a 
once well-paying line become an incubus, and a_ long- 
existing failure blossom into a conspicuous success. 
Inasmuch as the Santa Marta Railway is now the only 
means of land transportation employed for the convey- 
ance of the many millions of bananas annually exported 
from Santa Marta, and as this industry is likely to 
develop to still greater proportions, the future of the line 
seems well assured. 

In addition to the above-mentioned lines at present open 
in the Republic of Colombia, there are some nine others, 
namely :— 

(1) The La Dorada 
Dorada, on the lower Magdalena, with Arancaplumas, on 
the upper river, above the Honda rapids. 

(2) The Colombian National Railway, starting from 


Girardot, 93 miles above Honda on the Magdalena, and, | 


so far, working up to near Hospicio, a point in the dip 
east of La Mesa, at a height of 4000ft. above the sea, on 
the road to Bogata. 

(3) A short length of railway, from the left bank of the 
Magdalena opposite Girardot, working some 12 miles to 
Espinal. 

(4) The Sabana Railway, from Bogota, 245 miles, to 
Facatavia, at the edge of the plateau. 

(5) The Northern Railway, from Bogota to Cipaquira, 
31 miles. 

(6) The Southern Railway, from Bogota to near the 
mouth of the Tequendama gorge and on to Sibate, 
18 miles. 

(7) The Cucita Railway, from Villamazar, on the Zulia 
tiver, near the Venezuelan frontier of Santander, to S. José 
de Cucitta, thirty-four miles south. 

(8) The Buenaventura and Cali Railway, designed to 
connect the former port, on the Pacific, with the Cauca 
valley. At present only the first 74 miles from Buena- 
ventura are completed and working. 

(9) The railway from Puerto Berrio, on the lower Mag- 
dalena, about 100 miles below La Dorada, towards 
Medellin, the Antioquian capital. At present only some 
fifty or sixty miles have been completed from Puerto Berrio. 

Of these lines I shall have something to say in a future 
article, as well as of the highly important steamboat 
traffic running on the Magdalena River. At the time of 


writing I have just completed a full ten days’ journey on 
this magnificent river, visiting en route all the mportant 
stopping stations, and inspecting the two railway lines 
now being constructed into the interior from the river 
banks. The one runs from Puerto Berrio on the left bank, 


chairman of the B.A. | 
Great Southern Railway, and connected with several | 
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Blyth. 

The continually growing trade at this coal port has 
necessitated the deepening and improvement of the 
| harbour, in continuation of the improvement scheme 
adopted by the Harbour Commissioners three years ago. 
There will shortly be a depth of 24ft. at low water. To 
attain this more than a million tons of sandstone, of 
| which the bed of a great part of the harbour is composed, 
| have had to be removed. The timber pier at the entrance 
| has also been lengthened. The accommodation for the 
| fishing fleet is being extended and improved. 


| River Wear. 

Extensive dredging operations are in progress at the 
port of Sunderland for increasing the depth of water 
jalong the entrance channel for over a mile in length, 
|involving a large amount of limestone rock removal. 
The water at the shipping berths has also been deepened 
by dredging and rock removal. The depth of water at 
| the entrance is now 15ft. at L.W.S.T., an increase of 6ft. 
| 
| Scotland. 

The works authorised by the Acts of 1904 and 1907 for 
the further improvement of Glasgow Harbour and the 
river Clyde, near Yorkhill, have been proceeded with. 
Patrick Wharf has been removed and the channel 
| widened, and the width of the waterway near Meadowside 
shipyard increased 90ft. The construction of a quay wall, 
1600ft. long, is nearly completed, with a depth at its side 
of 28ft. at low water. Shieldhall Wharf has also been 
| extended 454ft. 


completion. 
will be 15 acres, and 40 acres have been enclosed from the 
foreshore. A considerable length of the quay wall within 
the enclosure has been completed. The estimated cost of 
the works to be carried out here is £700,000. 


in a south-east direction, and the south pier 330ft., and 
a dock of 4 acres constructed, having a depth of 20ft. over 
the entrance sill, the cost of these works being £140,000. 
At Lerwick the Harbour Commissioners have resolved 
to proceed with a scheme for improving the harbour by 
lengthening the Victoria Pier, where the mail boats are 


to enclose an area of about 2 acres for a boat shelter, and 
joining the existing wharves, so as to make a continuous 
sea wall from the end of the Alexandra wall to Victoria 
Pier, the estimated cost of the works being £30,000. 

At Buckie, a fishing harbour in the Moray Firth, the 
Government have made a grant of £33,000 towards the 
extension of the harbour, the total cost of the proposed 
works being estimated at £100,000. The existing harbour 
has an area of 64 acres, with a depth of 7ft. at low water. 
The new extension is to have an area of 44 acres, with a 
depth of 11ft. 


Suez Canal. 

The past year celebrated the jubilee of the commence- 
ment of the works on this waterway, the start upcen 
which took place in April, 1859, the Canal being opened 
for traffic in 1869. The depth of water available then 
was 26}ft.; now there is 38ft., which is being increased 
to 344ft. The bottom width has also been increased 
from 72ft. to 984ft. The traffic in the meantime has 
increased from 2,940,708 tons for the first complete year 
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Railway, 22 miles, joining La | The new works at Methil for the North British Railway, | 
| which have been in progress since 1908, are approaching | 


The area of the new dock when completed | 


At Kirkcaldy the eastern pier has been extended 1500ft. | 


berthed, and the construction of a new pier to the south, | 
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to 19,110,831 in the year 1908. The average gross 
tonnage of vessels has risen from 1848 to 5036 tons; the 
time occupied in passing through the Canal has been 
reduced from 48 to 174 hours. Of the total number of 
vessels using the Canal as shown by the last return, 
2194 were British, 588 German, 105 Austrian, 248 Dutch, 
and 238 French. 

In addition to deepening the Canal, the entrance 
channel and mooring basin at Aden are being deepened, 
at a cost of £80,000, from 26ft. to 303ft. When this work 
is complete the mooring basin will be able to aecommo- 
date from twelve to fifteen of the largest size vessels 
using the Canal. 


Sudan. 

The new seaport of the Sudan which has been in 
course of construction for the past five years was opened 
for traffic in the early part of the year. This port is the 
terminus of the railway from Berber to the Red Sea, 
opened in 1906. The wharves, which have 30ft. of water 
alongside, and extend for a length of 2050ft., are furnished 
with electric cranes and coal transporters, and the port 
has been equipped with workshops, Custom House 
buildings, and quarters for the staff of the Red Sea 
Province transferred from Suakim. This port will be the 
| outlet for the produce of a country covering a million 
square miles of fertile land. One of the principal 
products of this part of Egypt is gum arabic; the value 
| of the export by the Red Sea amounts at present to 
| £117,000—the other products are ivory, india-rubber, 
ostrich feathers, oil seeds, and maize. The land is also 
well adapted for the cultivation of cotton, and it is 
anticipated that the Sudan will become a large field for 
| the growth of the best class of cotton. 





| Singapore. 

At this port a commencement has been made by the 
| English contractors of the largest graving dock in the 
East, the dimensions being 852ft. long, 128ft. width of 
entrance, with 34ft. of water over the sill. The estimated 
cost of the work is £400,000, which will be provided from 
| the local colonial revenue. This dock when completed 
will be of great service to our naval ships inthe Far East. 
The outer harbour works in connection with the dock 
comprise the reclamation of 80 acres of foreshore, the 
construction of 6000ft. of quayage, and a wet basin of 
25 acres. The estimated cost of these works is three 
millions, and it is expected they will take nine vears to 
complete. 


Simon's Bay. . 

Another large colonial undertaking is the new naval 
dock at Simon’s Bay, South Africa, which was commenced 
in 1901 by the Admiralty. This work has made considei 
able progress during the year, and is now approaching 
completion. An outer harbour is protected by a break 
water on the east side, 1858ft. long, and by a pier on the 
west side enclosing 28} acres, and having a clear entrance 
of 800ft., with a depth of 30ft. to 37}ft. at low water. 
The foundation for this work, in places, had to be carried 
40ft. below low water, the height of the wall being 68ft. 
A graving dock, 771 ft. long with 95ft. entrance, forms part 
of the scheme. In addition to other works a quarry had 
to be opened out for the supply of the stone; a coal store 
made to hold 10,000 tons, and a sanatorium, which is 860ft. 
above sea level, built. Waterworks for the supply of fresh 
water had also to be provided, the water being derived 
from a watershed, which belongs to the Government, 
covering an area of 1650 acres. Two reservoirs, holding 
1} million cubic feet of water, hold the water collected 
from the watershed. It is expected that the whole of the 
works will be completed early in the coming vear. 


Rangoon. 

Considerable works have been in progress under the 
direction of the Secretary of State for India. to bring 
the port of Rangoon into line with modern requirements. 
The works recently completed include the revetinent and 
reclamation of three acres of the foreshore of the river, 
and the construction of retaining walls 2720ft. long, having 
27ft. at low water, alongside the main wharves. 

A scheme has also been approved by the Government 
of India for improving the river, which for some time past 
| has been eroding the concave bank and increasing the 
| width, and consequently decreasing the depth in the 
|channel. By constructing a training wall 24 miles long 
|in a depth of water varying from 10ft. to 7Oft. the 
channel has been brought back to its original course. 
The training wall is composed of fascine mattresses and 
granite rubble. he cost of the work is about £800,000, 
| but the result is that the former depth of water has been 

attained, and the capacity of the harbour doubled. A 
| description of this dock, with a plan of the harbour, was 
| given in THE Enotneer of January 15th and July 16th. 


| Canada. 
| During the past year the report of the Government 
| Commission on the Georgian Bay Ship Canal, the scheme 
| for which has been in agitation for several years past, was 
| issued, and a pledge has been given that as soon as the 
| transcontinental railway is completed this work is to be 
| taken in hand. The distance between Montreal and the 
Great Lakes is 440 miles; 28 miles of canal will be 
required and 27 locks, with 66 miles of dredged channel. 
The waterway is to have a minimum depth of 22ft., and 
| be capable of taking the largest steamers that navigate the 
| lakes. The estimated cost is 20 millions. 
| The channel of the St. Lawrence up to Montreal, in 
| which dredging has been going on for some years now, has 
}a minimum depth of 30ft., with the exception of two 
| reaches, over a length of 160 miles. When this depth is 
completed it is to be further increased to 35ft. Before the 
dredging commenced the depth did not exceed 10ft. over 
some of the shoal places. 


United States. 
In May last the new Ambrose channel from the sea up 
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Fig. 1—MACHINE SHOP, NORTH SIDE 


to New York was partially opened, notice being given 
that the portion of the channel which had been dredged 
to 40ft. was open both by night and day to vessels draw- 
ing 29ft., subject to certain restrictions. Some years 
will vet elapse before the complete scheme of dredging is 
carried out. 

For some time past investigations have been going on 
with the view of opening out the internal waterways of 
the States. Improved water communication is one of 
the chief needs of the States, the railways being quite 
inadequate to the increasing demands for the transport 
of produce. The domestic transport has within seven 
years doubled in volume, while the railway accomno- 
dation has only increased one-fourth. The project now 
before the country is the linking up of the east and 
middle west by a circular waterway about 5000 miles in 
circumference, that will tap a district having an area of 
1} million square miles. The route is from New York 
Sound through internal waterways which run nearly 
parallel with the coast to Florida, thence across the Gulf 
of Mexico, up the Mississippi to New Orleans and 
St. Louis, along the Illinois River to Chicago and Lake 
Michigan, thence by Lakes Huronsand Erie to Buffalo, 
and so by the Erie Canal to Albany, and down the 
Hudson River to New York, the northern course being 
along Long Island Sound to Cape Cod and thence to 
Boston. The estimated cost of this scheme is 100 milions 
of pounds. It is proposed further to increase the depth 
of the channel connecting the west end of Long Island 
Sound with the ocean by again attacking the shoal which 
was deepened in 1893 from 18ft. to 26ft. at a cost of 
£345,000. 

The channel from Chesapeake Bay up to Balti- 
more, which was deepened to 17ft. in 1858, has now, 
under the scheme sanctioned in 1905, been further 
deepened so as to give 35ft. over a width of 600ft. at a 
cost of £720,000. An illustrated description of the harbour 
works was given in THE ENGINEER of January 20th last. 


Panama Canal. 

Owing to the alarm that was raised in the public Press 
as to the efficiency of the dam at Gatum a Special Com- 
mission was appointed by President Taft to inquire into 
this and other matters about which some difference of 
opinion existed. The report of this Commission has 
restored confidence in the scheme now being carried out, 
the main findings in the report being a full endorsement 
of what is being done. The lock canal is now estimated 
to cost 72 million pounds, and is expected to be completed 
in sixteen years. 

Since the original scheme was settled the Culebra 
cutting has been increased from 200ft. to 300ft., and the 
locks from 9€0ft. to 1000ff. in length, and from 90ft. to 
110ft. in width. The works generally are making good 
progress, the increase in the estimated cost seeming to 
keep pace with their progress. 


Buenos Ayres. 

The rapid growth of trade at this port has made it 
imperative for further accommodation to be provided for 
the shipping. Last spring tenders were invited for a new 
dock covering 200 acres, with a depth of 30ft. at low water 
on land to be reclaimed. The depth of the approach 
channel has been increased from 21ft. to 26ft. 


France. 


JOHNSON-LUN DELL 
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A scheme for improving the inland waterways of this | 


country has been for some time under consideration by the 
Government Department having charge of the inland water 
communications. The most important works recommended 
are the improvement of the canalised portions of the rivers 
Seine, Marne, Escaut, and Sambre, and the Aire Canal, at 
an estimated cost of over three million pounds. In addi- 
tion to this it is proposed further to regulate the channel 
of the Rhone in the widest places so as to obtain greater 
depth. 

At Marseilles it has been decided to make a new basin 
at a cost of £1,280,000, the money to be provided partly 
by the State and the remainder by the Municipal 
Chamber of Commerce. 
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At Havre further works have been approved for the 
construction of a tidal basin and graving dock, and the 
further improvement of the channel through the Seine 
estuary at a cost of about half a million pounds. 

At acongress held recently at Saumur, it was decided 
that the channel of the Loire should be deepened, so as 
to enable boats of 150 tons to navigate the river, for 
which it will be necessary to ensure a depth of 4ft. To 
accomplish this it is proposed to regulate the width of 
the channel with stakes and fascines, the cost of this 
method being shown by experience in other rivers to 
amount to about £2240 a mile. The Loire might be 
made one of the most valuable means of inland water 
communication in the country for the transport of pro- 
duce from the centre of France to the Atlantic if the 
necessary depth for its navigation could be obtained. 


Germany. 

Work has been commenced on the deepening and 
widening of the Kaiser Wilhelm Canal from the Elbe to 
the North Sea. It is intended to deepen the waterway 
to 36ft. at first, providing for a further deepening, if 
required, of 46ft. The width is to be doubled. New 
locks are to be constructed 1082ft. long, 147ft. wide, with 
46ft. of water over the sills. The estimated cost of the 
works is about eleven millions of pounds. The use of 
the canal by merchant shipping, which at first was dis- 
appointing, is now increasing. The last return shows 
that 34,998 vessels passed through the canal, an increase 
over the previous year of 1840 vessels. 

The making of the ship canal from Berlin to Stettin 
was commenced early in the year. This will form the 
main feature of the direct waterway from the Baltic to 
Berlin. The new canal is to be made 26ft. deep and 
100ft. wide. Eleven locks will be required, with a drop 
at each of 9ft., and thirty-seven bridges. Two and a-half 
millions of pounds have been appropriated for this work. 


Belgium. 

The Royers lock at Antwerp was opened during the 
year. This lock, which gives access to the more 
important basins, is 5803ft. long, 79ft. wide, and has 384ft. 
over the sill. 

The first section of the great scheme of port extension 
sanctioned in 1907 has been put in hand, and the excava- 
tion of two of the docks been commenced. A contract 
has been let for the dock works, which are to cost £680,000. 

The scheme for the diversion of the river, known as 
the Grand Coupure, is still under consideration. There 
appears to be a difference of opinion amongst the experts 
to whom the scheme was referred. It is contended by 
part of the Commission that the straight cut which has 
been proposed would have neither permanence in line 
nor maintain its depth, owing to the contention that 
will take place between the ebb and tidal currents; the 
ebb being directed towards one side of the channel, and 
the flood towards the other, with the result that the 
banks will be eroded and shoals formed. For the 
permanent maintenance of the channel it is contended 
that it should consist of a succession of curves of 
wide radius, arranged regularly one after the other, on the 
ground that in a channel of this character the currents 
will always follow the direction marked out first. The 
new direct channel of the Maas above the Hook of 
Holland is pointed out as an example, the channel wander- 
ing about from one side to the other, with the result that 
no less than in thirteen places shoals form which have 
continually to be dredged away. 

The last return of the shipping at Antwerp shows a 
slight falling off of British vessels, and a large increase of 
those belonging to Germany. In 1889 the tonnage under 
the British flag was 2,354,680, and the German shipping 
only 612,990 tons. In 1907 the German tonnage had 
increased to 2,895,043, while the British stood at 5,653,239. 
In the last return the German had further increased to 
8,184,792, while the British had fallen to 5,828,090 tons. 
An illustration showing the docks under construction was 
given in THE ENGINEER of June 4th. 

At the port of Zeebrugge, which was opened with the 
maritime canal to Bruges in 1907, for the use of large 


vessels, the development of traffic has not come up to, 





Fig. 2—MAIN SHOP, SOUTH SIDE 


expectations. Considerable expense has to be incurred 
in the constant dredging required to maintain the depth, 
owing to the great quantity of sand that is driven into 
the harbour, and a depth of 23ft. to 26ft. is maintained 
with difficulty. The company which has charge of the 
harbour is, however, about to add a new and powerful 
dredger to the existing dredging plant, which it is antici- 
pated will be able to cope with the situation and maintain 
the depth of water originally anticipated. In spite of the 
difficulties with which the company has had to contend, 
the traffic at the port has increased within the past three 
years from 441 vessels of aggregate tonnage of 258,951 to 
839 vessels of 500,154 tons in 1908, and steamers up to 
7000 tons have entered and left the harbour. 





AN ELECTRICAL WORKS AT SOUTHALL. 


Some little time ago we were afforded an opportunity of 
visiting the Johnson-Lundell works, which are situated 
at Southall, Middlesex, and constitute one of the few 





electrical manufacturing concerns in the vicinity of 
London. At present this company mainly confines itself 
to the manufacture of continuous-current dynamos, 


motors, and electrical instruments, but it is probable that 
it will take up the manufacture of alternating-current 
machines in the near future. These works, although not 
large, are laid out in accordance with modern practice, a 
gallery having been built round the whole of the building, 
on which the light work is carried out, whilst the heavy 
machine tools are naturally placed in the basement. 

The illustration—Fig. 1—shows a portion of the north 
side of the works, where the lathes, drilling machines, 
boring mills, &e., are erected, whilst Fig. 2 gives a view of 
a portion of the opposite side of the building, and shows 
the test plate, ke. One end of the north gallery is set 
aside for patternmaking and general woodwork, whilst 
the opposite end constitutes a shop in which light parts 
of various descriptions are made. 

The winding and commutator construction are carried 
out on the gallery facing this, where the coils are also 
impregnated and dried. As is customary, the moisture 
is removed by means of the vacuum process, and the 
baking is carried out in an electrically-heated oven. 
Originally the baking oven was heated by gas, but resist- 
ance coils have recently been substituted with beneficial 
results, it having been found possible to regulate the 
temperature to a nicety; the system has also proved 
economical. 

The works are electrically driven and lighted through- 
out, the power being derived from a 120 horse-power 
suction gas plant which drives two dynamos, one of which 
has a capacity of 75 kilowatts and the other 50 kilowatts. 
By connecting these two dynamos in series and by field 
regulation pressures ranging from 100 to 530 volts can 
be obtained on the test plate. The gas engine, which is 
by the National Gas Engine Company, is supplied with 
gas from a Dowson producer, the fuel used in the latter 
being anthracite nuts. For pressure testing purposes a 
small motor generator and static transformer are employed 
by means of which the windings are subjected to an 
alternating voltage corresponding to four times the normal 
working value. Midget arc and incandescent lamps are 
used for lighting purposes in the works, but low-voltage 
Osram lamps have recently been put into use in the 
offices. The current for these lamps is derived from a 
battery which has recently been put in, and which is 
also intended to provide current for calibrating purposes. 
The advent of the metallic filament lamps has had a 
wonderful effect upon the size of battery installations 
for lighting purposes, and the one in use at these 
works affords a good example of this, consisting as it 
does of quite a few cells. 

The iron and brass castings used in the manufacture of 
the firm’s machines are made in a small foundry 
adjoining the works, and situated at the outskirts of 
a plot of ground which may be ultimately used for ex- 
tensions. For some time past this piece of ground has 
been devoted to experimental work in connection with 
electric traction. The former company which owned 
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these works laid down a circular track for the purpose 
of experimenting with a regenerative control tram- 
way system, and recently the same track has been let 
to the S.P. Syndicate, for the purpose of carrying 
out experiments with the S.P. surface contact system 
These experiments have now been completed, the system. 
having passed out of the experimental stage, and now 
about to be put to the test of practical application. In 
order to adapt the track for this last-mentioned system, 
surface contact studs were put down outside one of the | 
rails, this procedure being the most convenient for the | 
purpose of these experiments. Current is supplied to 
the studs by means of a copper conductor embedded in 
a bitumen trough, this somewhat crude design having 
proved eshinently satisfactory for the purpose of these 
tests. The constructional work in connection with the 
experiments has been carried out in the Johnson-Lundell 
works. 

At present the firm does not make its own armature 
stampings, these being purchased ready notched and insu- 
lated, but there are, nevertheless, several stamping presses 
which are employed for the manufacture of the stamp- 
ings used in the field structures. The design of the 
firm’s motors differs somewhat considerably from what is 
generally considered standard practice, the whole of the 
field structure being laminated. Though somewhat 
increasing the cost of production, this construction 
allows of a more certain and perfect utilisation of | 
material to be made, and one of the outstanding features 
of these machines is that they are of small overall | 
dimensions, and light for their output in comparison with 
the usual cast field construction. The illustration Fig. 3 | 
shows a 10 horse-power motor of this type which only 
weighs 524 lb. Its speed is 950 revolutions per minute, 
the working pressure 500 volts, the full load efficiency 
88 per cent., and the temperature rise after a six hours’ | 
run 67 deg. Fah. The field yoke of these machines is 
built up with ring laminations. The stampings from | 
which the pole pieces are made are assembled and riveted 
together with metal lugs at the sides, into which | 
the bolts to be seen round the outer surface of the 
machine are screwed. In this way the poles are firmly 
held in position, and good magnetic joints between the | 
yoke and poles are secured. 
3The method of housing the core plates which consti- 
tute the voke is self-explanatory. It will be gathered 
that the mechanical housing, which is almost completely 
formed by the end brackets, allows the machines to be 
built to meet very special requirements. Thus, with an | 

| 
| 

















Fig. 3—-LAMINATED FIELD MOTOR} 


aluminium housing, the weight can be reduced to an 
absolute minimum, and such a housing can, if neces- 
sary, be employed for automobiles, launches, &c., whilst, 
on the other hand, in cases where the motors have to 
drive machines like lathes, drills, or other machine 
tools, the housing of the motor can be incorporated in 
the frame of the machine which it drives. 

Although no commutating poles are used on this 
firm’s motors, a speed variation of 3 to 1 can be obtained 
by shunt regulation on the low-voltage machines, and a 
variation of 2 to 1 on the machines working at the | 
higher pressures; these variations being obtained with- 
out sparking at the brushes, and with the latter in a fixed | 
position. Sparkless commutation is also guaranteed with | 
50 per cent. overload. A good current of air is caused to 
circulate through these motors by means of a fan fixed on | 
the back of the armature, this being very noticeable on | 
holding the hand at the front or back of the machine. | 
Hoffman ball bearings are now largely fitted, but 
if desired, phosphor bronze bearings with ring lubri- | 
cation can be provided. In the case of high-speed 
machines running at 2000 to 4000 revolutions per minute, 
the armatures are tested for dynamic as well as static 
balance before being put into the frame. 

Another special feature about these machines lies in 
the brush gear, each holder carrying two carbon brushes, | 
one in front of the other, and one having a higher resist- | 
ance than the other, which arrangement assists in revers- | 
ing the current in the coil undergoing commutation. The | 
machines on test at the time of our visit to the works were 
running in a highly satisfactory manner, and their general 
construction, whilst differing materially from that of 
most other modern machines and involving a little 
additional expense, is to be regarded as good and sound. | 
The Johnson-Lundell motors are all made in all the | 
standard types, including the protected, semi-enclosed, | 
totally enclosed, and waterproof types, in all of which 
easy access can be obtained to the brush gear, which is 
by no means a negligible feature. 

In the company’s geared motors for obtaining a slow 
speed with the aid of a pinion and spur wheel, the latter, 


| Brazil will 


| bara 


| the length being 3333 yards. 


Jan. 14, 1910 





together with the driving shaft and pulley, are placed at | In French West Africa, a line from Thiés, on the Dakar- 


the back of the machine instead of on the top, as is 
customary practice, this design, it is believed, being 
preferable. The advent of metallic filament lamps has 
given rise to a considerable demand for low-voltage 
dynamos, and we understand that quite a number of 
such machines have recently been turned out of these 


| a good deal more than half finished. 


works, some of which are being driven by means of | 
| with the great lakes, the progress of the line up the 


windmills. The firm’s dynamos are constructed on 
precisely the same lines as the motors. 

The offices, tool, and general 
appointed apartments, and the 


are well- 
conditions 


stores 
general 


under which the whole of the works are conducted are | 


conducive to good results. A novel method of keeping 


tool store, such tools being stored in tall and narrow 
movable racks, which are placed side by side and near 


together, and any particular rack can be withdrawn | 


from the rest at will. The system, in addition to pro- 
viding a compact means of storing, also enables the 
storekeeper to see at a glance what tools he has in 
stock, and readily to detect anything that is missing. 


RAILWAYS AND TRAMWAYS. 
No. II.* 
Other Railways. 


There has been a fair amount both in actual construc- 


| tion and in projects sanctioned in the parts of the world 


which have not been dealt with above. Taking Central 
and South America as the most prominent in this matter, 
and first as to Brazil, a consular report issued just 


| before the close of 1908, indicated the sanctioned pro- 


posals then, and the mileage under construction, the 
greater part of which latter extends into the year under 
review. When these are complete the railway mileage of 
amount to 17,138. Included in the above 
are the last section of the Leopoldina Railway from 
Muniz to Freire Mathilde; a line from the former place 
to connect near Ponte Nova, with the railway from Rio 
de Janeiro to Sande; an extension of the Santa Bar- 
branch line of the Central Brazil to Itarbia, and 
thence to connect with the Victoria Diamentina rail- 
way at Ferros; an extension of the Central Brazil to 


Pirapora; the extension of the North-West railway of 


Brazil from Bahuru to Porto Esperanava on the river 
Paraguay, which is expected to be opened in September, 
1910; Formiga to Goyaz, 436 miles; and Formiga to 
A Izaacson on the east branch of the West of Minas 
Railway, and thence to Bello Horizonte on the Central 
Railway. There an isolated metre gauge line in 
North-west Brazil under construction, 212 miles, from 
Porto Velho to Villa Church. It is being built to get 
round cataracts on the Madeira and Mamore rivers, 
which are tributaries of the Amazon. The line will give 
access to Bolivia from the Atlantic. 

In Honduras, an American company, with a capital of 
£2,000,000, acquired a concession late in 1908 for the 
construction of a line from Truxillo, on the Atlantic Coast, 
to Tegucigalpa the capital, the length of which with 
branches 350 miles. The line, which to be on 
the standard gauge, was to have been started early in the 
year under review. 

In Colombia, the 


is 


is is 


Doranda Railway extension, 3ft. 


| gauge, Cambao to Honda, 50 miles, was opened early in 


the year, while in Peru, the Santa Valley line—Chimbote 


| to Recuay—165 miles, on the same gauge, was in hand. 


The Mexican Pan-American Railway has been opened 


| for traffic from San Jeronomino, on the Tehuantepec 
| Railway, to Tapachula in Chiapas. 


There is to be an 
extension to Port San Benito, on the Pacific Coast. 

The advance of railway construction in Argentina has 
been steady for years, 15,476 miles having been open at 
the beginning of 1909, of which 1000 had been added in 
the previous year. With regard to the year just passed 
considerable activity has been noted in the northern part, 
where the Government are the chief constructors. The 
Buenos Aires and Pacific Company has completed its 
Bahia Bianea and Cayo line of 350 miles, and is at work 
with its new line, Mendoza to San Carlos, as also the 
La Paz and Justo Daract, while the Central Argentine 
has 85 miles (the first section) of the Cruz to Cordoba 
line, and the Buenos Aires Midland, the Beniyez to 
Carhue, 230 miles, under construction. 

But the most interesting work in this part of the world, 


| from the engineering point of view, has been the success- 
| ful piercing of the Transandine tunnel, the headings 


having met on November 20th last, after four years’ work, 
It is at the level of 10,500ft. 
above the sea. Another crossing of the Andes is involved 
in the contract let early in the year to Sir John Jackson, 
Limited, for the construction of the very heavy line 
Arica-La Paz, at a cost of about £3,000,000. 


will have a maximum elevation of 12,000ft. The com- 


| valley may be recorded. 


St. Louis Railway, is being made to Kayes, on the upper 
Senegal River. About 90 miles were estimated to be 
completed at the present time. Further south is a much 
larger undertaking in hand from Konakry, on the coast, 
to Kuruossa, on the Upper Niger, 368 miles. The line is 
Turning inland to 
the Upper Congo in Central Africa, connecting the river 


Rail and river connection is 


| already established between the mouth of the Congo and 
| Stanleyville, on the Upper Congo. 


{small tools, such as drills, taps, &c., is in use in the | 
| strengthened, and the second section through Kindu to 


This line 


pleted Transandine tunnel leads us into Chili, in which | 


| the Longitudinal Railway is being extended northwards 


for 470 miles. The contract, which amounts to about 


| £3,000,000, has been let to an English syndicate. 


Turning back to the Eastern side of the Continent to 
the Republic of Uruguay, we find a connection being 


| made between Rivera, on the Central Uruguay of Monte 


| Kilossa. 
| 28 miles, opened in June. 


| The gauge is 3ft. 6in. 


The Stanleyville to Kongolo, a line further up the river, 
about 300 miles, stands as follows: The first section to 
to Ponthierville, 78 miles, has been completed, and since 


Kongolo is in active progress. This line when finished 
will open up a vast territory in Central Africa. ~German 
East Africa has a short line in progress from Morogoro to 
Kilossa, and pending completion, a service of Daimler 


| motor wagons and ears serve the traffic from railhead to 


There was also a short line, Mombo to Boniko, 
In Portuguese Angola, Sir 
Metcalfe, Bart., 


Douglas Fox and Partners, with Sir C. 
This 750-mile 


are carrying on the Benguella Railway. 


|line from Lobito Bay to Katanga, in the Congo Free 


State, will tap the rich copper deposits of the Tanganyika 
Concessions Company, Limited. The first 125 miles were 
completed by the contractors, Messrs. Griffiths and Co., and 
the continuation now in hand being carried out 
departmentally by the Benguella Railway Company. 
In Madagascar a metre gauge 
line, 181 miles long, was completed early in the year from 
the east coast to Antananarivo, the seat of government. 

A generation ago few would have thought that China 
would find a place in such a summary of railway progress 
as that we now present to our readers, still less that it 
would embrace so much as it does. The following are 
the principal lines under construction :—In the north we 
note the opening throughout, a few months ago, of the 
Peking-Kalgan line, which, no doubt, in the future, will 
become part of the main connection between Europe and 
North China, inasmuch the suggested “cut off” 
through the “Gobi” desert to shorten up the trans- 
Siberian route is thus started at the Chinese end. This 
line, 122 miles in length, has a gradient of 1 in 30 extend- 
ing for no less than eight miles. It has four tunnels, one 
of which is under the great wall of China, and the line 
was constructed under the superintendence of Mr. Jeme 
Tienyou, Assoc. M. Inst. C.E., a Chinese engineer trained 
in America. A section of another line, opened in July, 
is also in the exclusive hands of natives of the country, 
viz., the Sunning-Taushan division of the Ning- Yeung 
Railway, the first section of which, from Kunikfu to Sun- 
ning, was opened just two vears ago. Another opening 
during 1909 was that of the Kiangsu section of the Shanghai- 
Hangchau line, the whole 118 miles being expected to 
have been finished within the year. There is a good deal 
of British capital inyested in this line. 

With regard to the main line from Canton to Hankow, 
and especially to the 200 miles northward from Canton 
now in hand, the latest accounts show that 55 miles are 
opened and 30 miles are under construction. The rest is 
under survey. 

The latest information about railway construction in 
China refers to the west, where the Ichang Chengtu 
section of the Hankow-Szechuan line was started about 
three weeks ago. 

We now come to the Canton-Kowloon, the northein 
part of which is in Chinese hands, the southern being a 
British undertaking. The former, which has its terminus 
at Tai Sha Tau, on the river bank, two miles below 
Canton, was expected to be finished within the vear, and 
the whole to be complete in 1912. There is some very 
heavy work on this line, including several tunnels, one of 
which, under the Great Beacon Hill, is 2400 vards long. 
The heading of this tunnel was through some months ago. 
A very important instrument in the’ development of 
China is the railway which is a prolongation of the 
Tongking metre-gauge line into the province of Yun 
nam, in China proper, the objective point being the capital, 
Yunnam-fu. From Tongking to Haifong, 248 miles, and 
thence to Laokai, 287 miles, on the Chinese frontier, had 
already been finished, and now 217 miles into Yunnam 
have been completed, leaving only about 60 miles to the 
capital to be constructed. On the South Annam coast 
line 147 miles have been in hand, with a 64-mile branch 
from Phanrang to Langbian. 

A comprehensive review of the railways of China 
appeared in THE ENGINEER of March 12th, 1909. 

As to Japan, very little detailed information is avail- 
able regarding the year’s work; previously there were 
about 4900 miles open, of which 4453 were the property 
of the State, which is gradually buying up the rest. The 
Consul-General, while in possession of no particulars, 
informs us that the year 1909 has been an active one in 
railway extension. 

In Siam the progress of two lines is reported, viz., 


is 


as 


| from Paknampoh to Utaradit, and from Phitsanolok to 
| Ban Dara, while the Government of the Federated Malay 


Video, and the railways in the Brazilian province of Rio | 


| Grande do Sul, which was expected to be accomplished 


about this time. The first section of the Triente y Tres 


| line has been rapidly pushed forward, and it is likely to 


| there. 


be ready for traffic at end of 1910, or early in following | 


| year, while on the West side of the State a line is in 
| active progress from the Midland Railway to the new | 


port of Fray Benitos, on the Uruguay River, near the 
mouth of its tributary, the Rio Negro. 

The railways of the African continent have been partly 
dealt with under the heading of those of Greater Britain, 
but other European nations which have established them- 
selves there have also been busy in railway extension. 


* No. I. appeared January 7th. 


States have agreed to advance £4,000,000 to the Siamese 
Railway Departinent to construct, equip, maintain, and 
work a large system of lines in the Siamese portion of 
the Malayan Peninsula. 

In Java the Dutch Colonial Minister has sanctioned an 
outlay of £1,667,000 for additional railway extension 
At present there is a line, 568 miles in length, 
from Batavia to Surabaya, the chief port of the island. 


| The principal object of the proposed expenditure is to 


| 


make a connection, 168 miles in length, which will reduce 
the above distance by 80 miles. 

What has been called the short cut to India is being, 
partially at all events, carried out by the Germans. This 
is the Baghdad Railway. It forms an eastern extension 
of the Anatolian Railway, already a German undertaking, 
from Constantinople to Konia. So far, 150 miles to 
Bulgurlu have been made, and a further section through 
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the Taurus Mountains to El Khelib is in hand, while a 
branch between Killis and Aleppo has been sanctioned, 
so as to link up with the Syrian and Hedjaz Railways. 
Sir William Willcock’s recent reports as to development 
of magnificent country in Mesopotamia should give a 
great impetus to the Baghdad line. 

This German intrusion, if itcan rightly be called so, in 
the face of the default of British enterprise, so active 
formerly, but checked later by the construction of the 
Suez Canal, has greatly revived overland railway projects 
under British control. One of these recently mooted is 
proposed to be from Port Said, roughly along the 80th 
degree of north latitude through Northern Arabia and 
Southern Persia, to Quetta or Karachi. This line would 
be about 2400 miles in length, and we shall be certain to 
hear more about it, or some similar route, in the near 
future. 


Tramways. 

The progress in tramway construction can only be 
given, with certain exceptions, in general terms, as the 
bulk of it is made up of comparatively small installations 
and additions and conversions by which, even if full 
information were available, too much space would be 
occupied. Of these exceptions, the London County 
Council’s system first claims our attention. During 1909 
further portions of the system have been electrified, about 
44 single miles having been constructed or reconstructed. 
About 39 miles of these are on the conduit and five on 
the overhead system. The new construction of the year 
embodies the connecting up of the Brixton to Streatham 
tramways with the county boundary at Norbury, the 
northern portion being a continuation of the conduit 
system, the remainder being supplied from overhead. 
The important connection across the widened Blackfriars 
Bridge, also opened recently, was constructed by, 
and belongs to, the City Corporation, but is included 
here, as it is leased to the Council. This not only 
enables a circular route between the southern termini 
to be established, but also opens up a new line 
from Charing Cross to London Bridge vid Southwark- 
street. 

By the connections and extensions made during the 
year in the London electric tramways, it is possible now 
to travel west to east from Hampton Court to Epping 
Forest, and north to south from Barnet to Purley, by this 
method of conveyance exclusively. 

As to the United Kingdom, the last Board of Trade 
returns give a total, including the above, of 2463 street 
tiles, an advance of about 70 miles on the previous return. 
Of the 305 undertakings, 177 are municipal. 

There has been a good deal of tramway construction in 
Australian cities, especially in Sydney and suburbs, where 
practically all are electric on the overhead system. The 
latest total figures show for New South Wales 151 street 
miles, of which about one-eighth were added from June, 
1908, to 1909, an equal number being under construction 
at the later date; Victoria, 95 miles; Western Australia, 
71 miles; Queensland, 31 miles; South Australia, 23 
iniles, where conversion in Adelaide has been active ; and 
Tasmania, 9 miles ; totalling about 380 miles. Of this 
mileage, 222 were on electric, 50 on steam, 46 on cable, 
and 62 on horse traction; while 189 miles were owned 
and worked by the State, 7 by municipalities, and 184 by 
private companies. 

The Buenos Aires tramways constructed and worked 
by the Anglo-Argentine Tramways Company have been so 
far extended that they are believed to contain the longest 
mileage in the world, referring to any single city; cer- 
tainly considerably greater than London, viz., 326 miles. 


LITERATURE. 


The Alternating-current Commutator Motor and the Leakage 
of Induction Motors. By Dr. R. Goldschmidt. London : 
The Electrician Printing and Publishing Company, 
Salisbury-court, Fleet-street, E.C. 

Mvucu has been written about the alternating-current 
commutator motor—so much, in fact, as to lead to con- 
fusion, and to give rise to the impression that such 
machines are exceedingly complicated and their action 
abnormally difficult to understand. We are inclined to 
think that if all the contributions relating to these 
motors were collected and put into book form the volume 
would not only prove the largest, but the most complex, 
to be found among electrical literature. 

The author of the present book does well in pointing 
out at the very beginning that there are actually only 
two different principles, and consequently all motors of 
this type may be divided into two classes. In the first 
of these he groups direct-current machines made suitable 
for alternating current by laminating the field, inserting 
resistance between the armature and the commutator, 
by compensating armature reaction, and by providing 
conunutator poles wound in a suitable way; whilst those 
machines known as repulsion motors are placed in the 
second class. All other inventions, it is pointed out, 
are modifications of these principles, the most important 
being the use of the armature as an exciting winding, a 
method by which the power factor is improved at the 
same time, and the arrangement enables a constant speed 
motor to be obtained. Although the book is intended for 
engineers who have a thorough knowledge of direct- 
current machines and the principles of those worked with 
alternating current, the author is wise in giving some 
elementary electro-dynamic laws at the outset, for unless 
these are kept well in mind it is impossible to understand 
the action of alternating-current commutator motors. 

Early in the book some information is given which 
immediately explains the reason for several drawbacks 
attending these motors. For example, before dealing 
with the question of phase displacement losses, it is shown 
that the power of an alternating-current commutator 
motor expressed in watts is equal to— 
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Where S$ a represents the number of conductors round 
the armature, » the speed in revolutions per minute, 
I the current, and N max. the maximum flux entering the 
armature. With a direct-current machine the factor 


naturally drops out; thus, with the same N imax. 


and the same R.M.S. value of the current the output of 
an alternating-current motor is 29} per cent. less than 
that of a direct-current machine. The first chapter also 
deals with the introduction of the commutator, counter 
E.M.F., and torque, the production of the magnetic field, 
the simplest forms of excitation and shunt and series 
motors. Next the ideal series motor is considered, by 
which is meant a machine without saturation, without 
resistance in the armature and field, without core losses 
and difficulties in commutation, and without self-induction 
in the armature. Here it is shown that a small ratio of 
field-turns 

armature conductors 
power factor, as is the case with induction motors. 

With the aid of simple circle diagrams the reader is 


given a general idea of the working of the ideal motor, | 


and afterwards the complications and difficulties attached 
to actual machines are considered. These include the 


self-induction of the armature, commutation, the circu- | 


lating currents in the short-circuited coil, and the core 
and other losses. All these things are naturally of great 
importance to the designer of single-phase motors and the 


enormous difficulties which some of them present, is | 


probably only thoroughly appreciated by those who have 
worked in this particular field. 
pensating winding is described in a clear manner, and the 
author's treatment of commutation and the other things 
above referred to is also good. 

These points having been dealt with, Dr. Goldschmidt 
then considers the diagram of the real motor, which 
naturally takes into account the effect of the losses. There 
is a chapter on the Thomson repulsion motor, wherein a 
considerable amount of space is devoted to this machine, 
and finally a comparison is made of the series and 
repulsion motors. The main conclusions arrived at are that 
the speed and power factor characteristic of the repulsion 
motor is the same as that of the series motor, except for 
the reaction of the circulating currents in the coils under 
commutation. 
core loss in the stator are higher, and the core loss in the 
rotor and the losses in the connections between armature 
and commutator are, in the proximity of synchronism, 


lower than that of the corresponding series motor, the | 


total losses being as a rule higher with the repulsion 
motor. If machines of both classes are built in such a 
way that they have equal losses, the repulsion motor will 
be the heavier machine. 

The repulsion motor offers certain advantages as to 
speed regulation and reversing, which can be effected by 
brush shifting. The armature winding of the repulsion 
motor can be one standard winding chosen to give good 
commutation regardless of voltage and frequency of 
supply. Generally the winding will be for such a low 
voltage that no resistance connections in the armature 
are necessary, the carbon brush resistance being sufficient 
to keep down the circulating currents to a small amount. 


The next chapter is devoted to the repulsion motor of | 
success | 


Latour-Winter, Eichberg, and in view of the 
which this machine has met with this section of the book 
is to be regarded as important. The action of this motor 
is briefly but clearly explained, and the advantages which 
it possesses are also set forth. Following this there is a 
chapter on special types of motors, which contains refer- 
ence to several ingenious machines. 

Among these is the repulsion motor manufactured by 
Brown, Boveri and Co., with which a wide speed variation 
can be obtained by means of shifting auxiliary brushes. 
This arrangement was devised by Dery. Lastly, 
there is a chapter which deals with examples and per- 
formances of commutator motors. Illustrations are here 
given of alternating-current commutator motors as made 
by various firms, also curves giving the results of tests 
which have been carried out on these motors. 

This book on the alternating commutator motor is 
bound together with another short treatise on the leakage 
of induction motors. This latter work, which is con- 
sidered too short to form a separate volume, has been 


prepared with the object of developing methods for the | 


calculation of the no-load current, and the leakage of 


three-phase, two-phase, and single-phase motors, taking | 


account of al] influences as far as possible. A feature 
of the book to which attention should be called is that it 
is written in simple language, and in no part are the 
author's arguments difficult to follow, nor does he indulge 
in the use of the higher mathematies. 


Energy: Work, Heat, and Transformations. By Sidney A. 
Reeve. New York: McGraw-Hill Book Company. 
Tue author of this book is evidently an enthusiast, and in 
many parts of his work his enthusiasm has led him to 
depart from the calm regions of scientific argument to the 
stormy seas of metaphysics. In addition to the impedi- 
ments thus created in the path of. his readers, he further 
mystifies them—at least, those of them who live on the 
other side of the Atlantic from his—by his peculiar phrase- 
ology. Just as he finds the commonly accepted ideas 
regarding fundamental scientific phenomena incomplete 
and unsatisfying, so he experiences a paucity in the 
supply of suitable terms with which to express his own 
conceptions, and invents words to suit his purpose with a 
bewildering fecundity. Indeed, as far as we can judge, 
the greater part of his labours is taken up with the ex- 
planation of the words he thus thrusts upon his readers, 
so that he reduces his arguments to a kind of logomachy, 
the end of which is to involve author and reader alike in 
a dense mist from which the latter will gladly return to 
the clearer light of the standard scientific conceptions, 
even though they are to the hypercritical mind slightly 

incomplete and mutually inconsistent. 


is a desirable condition for a good | 


The action of the com- | 


The copper loss in the armature and the | 





| The book represents the attempt of an engineer to 
| expound the true principles of thermodynamics. Accord- 
| ing to the author, the Newtonian mechanics, the doctrine 
| that heat is mode of motion, and the dozen or so well 
| known facts of thermal action, are at present in a discon 
| nected state, and he has in consequence exerted himself 
| to bring them into a consistent whole. He tells us him- 
| self that his knowledge of experimental and mathematical 
| physics is small. Had it been slightly greater he would 
| have known that the laws and theories he mentions were 
| long ago welded into a consistent whole by such men as 
| Lord Kelvin, Clerk Maxwell, and others, to whom the sub- 
| ject of molecular physics presented extraordinary charms. 
Had he confined himself to a mere repetition in simple 
| language of the work of such men his voluine would have 
| been welcome, and would, we believe, have attracted 
| numerous readers. Instead of this we find him in some- 
| what cryptic language, and at times with indifferent 
mathematics, elaborating curious ideas of his own for 
| which, as far as we can see, he has no experimental proof 
to bring forward. In other cases he escapes from the 
justification of some of his statements by telling us that 
| the mathematics required for their proof “need not be 


| reproduced here.” 

Throughout the book the author wanders on his way 
in a Quixotic style, tilting at some of the most firmly 
established facts in nearly every science. We do not, 
however, impute to him any motive other than that of an 
honest endeavour to eliminate from his own and his 
reader’s path many of the little pitfalls experienced by 
jall students of science. But he fails to do so, adding 
to rather than reducing their number. And the main 
cause of the confusion thus created lies simply in the 
author’s failure to recognise the full significance of the 
word “ relative.” Every application of mathematics to 
physical science presupposes the existence or “ imaginary 
existence ” of some origin, some datum to which we can 
refer our variables for comparison. The author of the 
present work tells us this h'mself, although in somewhat 
cloudy language, and repeats it almost to a tiresome 
extent in individual cases. Yet nowhere when giving 
mathematical expression to his ideas does he give any 
hint where his origin is. Thus he gives us many mathe- 
| matical results from which under these conditions any- 
thing might be argued. 

Many other points might be raised in connection with 
the author’s views, but it would be futile to do so, as no 
one need go farther than the first few pages to see the 
true nature of the work. We may, however, state that 
he objects to our considering the acceleration due to 
| gravity as constant over the depth of space inhabited by 
man, that he believes Newton to have elaborated his laws 
‘under the impression that the planets move through 
matterless space, that neither straight line nor circular 

motion is possible in nature, that “no truly single or 

homogeneous body, whether it be of the magnitude of a 
moon, ora molecule, or an electron can possess elasticity 
any more than it can possess energy,” and many other 
curious ideas of a like trivial or vital nature. He tells us 
that in only one text-book out of the many on astronomy 

which he consulted could he find any mention of the sum 
of the masses of the planets entering into the expression 
| of Kepler's third law, but refrains from mentioning what 
were the books he examined. He apparently regards 
entropy as having a definite objective existence, and 
| defines it as “ the extent of mass-pairing or degree of sub- 
division of the molecule into separate particles which 
interact energetically. It is the variable proportion of 
the mass of each molecule effective in heat motion.” 
Like some writers on biological evolution, he gives 
| centrifugal force a definite existence, and deems it as 
jeternal in its action as gravitational attraction, the 
two forces being complementary attributes of all matter, 
and each of which is impossible without the other. Yet 
with all its faults the book hasone merit, and that not a 
small one. Mr. Reeves honestly tries to see things for 
himself, and is not content to follow blindly in the foot- 
steps of authority. In doing so he not unnaturally 
strikes his foot against many a stone, but his courage in 
venturing upon new paths is none the less to be com- 
mended, and though his book is not one with which 
students may be trusted, those of riper experience will 
not fail to find in it some stimulation for their thoughts. 
By considering the difficulties over which Mr. Reeves has 
stumbled they will clarify and strengthen their own ideas. 





SHORT NOTICES. 

| 

London Post-office Directory, with County Suburbs, 1910. 
| London: Kelly’s Directories, Limited. Price £2.—The one 
| hundred and eleventh annual issue of the London Post-office 
Directory presents its well-known appearance, and embodies 
the customary mass of useful information. Directories are 
now-a-days indispensable adjuncts to commercial and general 
life, and to deal with a district of such magnitude as that 
involved under the heading of ‘‘ London and County 
Suburbs,’’ and at the same time to treat it in a manner such 
that reference is made easy and almost a pleasure, is to 
undertake a duty for which the bulk of business people should 
be boundlessly grateful. The care taken in preparing Kelly’s 
Post-othce directory is well known, and the trustworthi- 
ness of the information which goes to form its letterpress is 
truly remarkable in view of its bulk. In the present volume 
there are no less than 3500 pages, excluding advertisements, 
printed on both sides and on their edges as well. An excellent 
map of London, on a scale of 4in. to the mile, and mounted 
on cloth, forms, as usual, a useful feature of the work, while 
in a pocket at the end of the book will be found a map of the 
subarbs to the scale of lin. to the mile. 








Une InstitvTion oF MECHANICAL ENGINEERS: GRADUATES’ 
AssocIATION.—The fourth meeting of the session was held at the 
Institution of Mechanical Engineers, Storey’s-gate, S.W., last 
Monday. Chairman, Mr. Henry Davey (vice-president). A paper 
entitled ‘‘ Artesian Water Supplies,” was read by Mr. A. D. Salway, 
graduate. The discussion was opened by Mr. H. C. Hodgson, and 
| the following graduates took part:—Messrs. H. W. Jeffreys, 
| A. B, Symons, W. A Rose, 8. A Smith, aud M. G. Puncop, 








INSTITUTION OF MECHANICAL ENGINEERS. 


On Friday last, January 7th, a special meeting of the 
Institution was called to hear the two papers of which 
abstracts appear below. The attendance was only mode- 
rate, and there was no discussion worth recording. We 
refer to the matter on our leader page. The first paper 
was entitled, 

THE APPLICATION OF THE Prror TUBE TO THE TESTING 
oF ImpuLSE WATER-WHEELS. 

In opening it the author, Mr. W. Rankine Eckart 
said that throughout the numerous hydraulic power plants 
established on the Pacific Coast of the United States there 
were few stations properly equipped with apparatus for 
measuring the hydraulic input, although without exception 
they were fully provided with all the necessary appliances for 
indicating the electrical output. In view of this it wasjim- 
possible for such stations to determine the efficiency of their 
plant, a,point of great importance when the seasonal variation 

















Fig. 1 


in the water supply was borne in mind. The regulating 


devices adopted were wasteful, as they involved the loss of | of the output. 


whatever water was for the time being not required. To 
accommodate the decreased supply during the dry season im- 
pounding dams were built to store the excess of water during 
the period of fulness, hence the means adopted to secure 
efficiency should receive close attention. Hitherto the expense 
or the unsatisfactory nature of the apparatus used to mea- 
sure’ the hydraulic input had in many cases prevented its 
adoption. 

For measuring the discharge of water from large nozzles 
under a high head three general means could be adopted, 
namely, a Venturi meter attached to the supply pipe, a weir 
in the tail race, and the calibration of the nozzles by tests 
before installation. The first of these methods was expensive, 
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piece of sheet steel ,4in. thick and 24in. wide—see Fig. 1. 
From A to Ba hole gin. diameter was drilled,and from C to 
D on the back of the plate a steel tube jin. diameter was 
soldered into a groove. AtC the tube curved soas to join 
the hole gradually, and at D it connected to a reservoir, to 
which was attached a pressure-gauge. The tip of the hole 
at A was tapered toa fine edge, and the plate from A to F 
was sharpened to reduce obstruction to the stream. The 
Pitot tube thus formed could be adjusted in position by 
sliding it in the grooved plate GH, for which purpose the 
screw I and lock-nuts K L were provided. A graduated scale 
was marked on the plate from N to O. The entire arrange- 
ment was carried on an iron framework bolted to the nozzle 
casing, the support being provided with means for securing 
the Pitot tube at any cross section of the jet as desired. To 
measure the diameter of the jet at its least cross section two 
screws working in a framework fixed to the nozzle casing 
were used, the framework being pivoted so that it and 
the screws could be swung clear of the jet after readings had 
been taken. 

« Before commencing to experiment the pressure gauges and 
the electrical instruments used were tested for accuracy, and 
their: corrections noted. No means were available for 
calibrating the Pitot tube, and when reducing the readings 
of the, pressures indicated-to terms of equivalent velocities it 
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calculated from the Pitot tube pressures as explained above, 
it was assumed that at all points equidistant from the centre 
of the jet the velocity during each particular test was con- 
stant. If V were the velocity at radius 7, then the discharge 
per unit of time through an elementary annulus at this 
radius would be 2m7.r.dr.V, and total discharge 
: Vrdr Vj; aj where V; 


feet per second and a 


Qe mean velocity of jet in 


area of jet in square feet. From 


this it followed that Vj = 2” Vrdria. Hence to 


find Vj a curve was plotted having r and 27r V as co-ordi 
nates and the area under this curve divided by aj. A 
graphical method of drawing the curve showing values of 
2arV was then explained. The mean pressure of the jet 
was found in a similar manner. In Figs. 2 and 3 the results 
| obtained are given, these showing respectively values of velo- 
city and pressure at different radii in the jet. The other 
curves shown in these figures are graphs of 27rV and 29r p 
respectively. The method of calculating the power of the jet 
was next explained. Regarding an element of the jet as 
having constant velocity vj, and area aj, the kinetic energy 
per second, or power, is Kj W V?/2¢ wa; V;*/2q, where 
W weight of water passing per second way Vj if w is 
| the weight of a cubic foot of water. If e power of jet in 
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was assumed that the constant in the formula V = ¢ + 2gh was 
unity. The author justified this assumption and gave a list 
of references to experimental work on this subject in an 
appendix to his paper. 

The tests were divided into three sections, namely, the 
measurement of velocity, of the contracted area of the jet and 
These could not be made simultaneously, but 
equivalent values were obtained by regulation of the pressure 
in the main supply pipe and of the needle valve position. 
In order to find the coefficient of contraction it was necessary to 
measure the actual area of the nozzle with the needle in 
different positions. This was done by fixing an accurate 
scale to the needle valve handle and measuring the 
normal distance from the lip of the nozzle to the surface of 
the carrot-shaped needle point, the measurement for each 
position of the valve being made along four radii at right 
angles and the mean taken. During the measurements of 
the velocity of the jet the following routine was observed :— 
The tip of the Pitot tube being placed on the centre line of 
the stream at .a ,particular, section,» the {needle valve, was 
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Fig. 2 


while the second was in many cases rendered impracticable , adjusted until the minimum section of the jet coincided as 


by the situation of the power-house. For the third method 
the necessity of using a weir while rating the nozzles was open 
to the same objection as the second. But the use of a Pitot 
tube to calibrate them did away with this difficulty, and it 
was the object of his paper to explain a method of this nature 
wherein the discharge under high heads was calculated by 
measuring the minimum cross section of the jet and its mean 
velocity at this point. 

The author then gave a short description of the power 
plant at which his experiments were carried out. Two water- 


nearly as possible with the position of the tube, the latter 
being then moved by increments of sin. into various positions 
along the radius of the section. The following readings were 
then taken :—Position of the needle, position of the Pitot 
tube with reference to the nozzle tip and to the centre line of 
the stream, Pitot tube pressure, pressure of water immedi- 
ately behind the nozzle tip and in the main pipe line. Four 
series of tests corresponding to four different positions of the 
needle valve were carried out inthis manner. Thereafter the 
Pitot tube was removed, the contraction gauge fixed in posi- 


‘wheels of the Pelton type, each having a normal output of | tion and the nozzle opened to the same extent as previously. 


3500 between them 


generator. 


horse-power, drove 


a 5500-kilowatt On the day following these tests the electrical output was 
A governor partially controlled the speed by | measured, care being taken to secure similar conditions of 


deflecting the nozzles, thus allowing some of the water to spill | working. 


past the buckets, while a needle valve was also provided for 
hand regulation. 


The Pitot tube used was made from a! the results. 


The author next passed on to describe the calculation of 
The velocity at different radii having been 


. then e = w V//2a4, 
annulus would be 


rR ’ 
ae / erer 


ej; a where ¢ mean power of jet per unit of area and 
a total area of jet. This could also be treated graphically, 
and the results were given in a table at the end of the paper. 

The determination of the nozzle coefticients was next 
explained. To find the coefficient of velocity, the actual 
mean velocity was divided by the theoretical velocity. The 
mean velocity was determined as explained above, and the 
theoretical by observing the pressure head at the point where 
the water entered the nozzle, adding thereto the velocity head 
at this point. As a check on the accuracy of the theoretical 
velocity thus determined, a table embodied in the paper 
exhibited its values in juxtaposition with the maximum 


foot-pounds per second per unit of area 


and the total of an elementary 


dK = « 


power 
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actual velocity in the jet as found by the Pitot tube, and from 
this it could be seen that the two were equal, The fact that 
they should be so had received experimental confirmation 
from others. From the close agreement, as shown in the 
table, the author argued also that the acceptance of the 
coefficient for the Pitot tube as unity was justified. The deter- 
mination of the coefficient of contraction needs no explana- 
tion, and that of discharge was taken as the product of the 
other two. To find the nozzle efficiency, the power in the 
jet was divided by that in the water entering the nozzle. This 
latter’ quantity was calculated from En= W x H, where 
H = total effective head as determined from the maximum 
pressure in the jet, and W = pounds discharged per second, 
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The nozzle coefficients and efiiciencies are shown plotted in 
Hig. 4. In Fig. 5 are shown graphically the power in the jet, 
that supplied to the nozzle, and that delivered to the switch- 
hoard for different nozzle openings. 

From the data thus obtained the efficiency of the plant was 
determined. Values of this will be found in Fig. 6, which 
shows efficiency plotted against electrical output. A study 
of these results showed that at about 72 per cent. of the 
normal output of the wheel the efficiency began to fall off 
rapidly, and it was determined to seek the cause of this. 
From other experiments on hydro-electric plant, it was known 
that equal increments of power supplied to the wheel should 
give equal increments of power output from no-load to 75 


per cent. overload. Hence the conclusion was arrived at 
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that after the load corresponding to the second test abnormal 


conditions of working arose. An effort was therefore made to 
trace the various losses in the plant. Relying on the first and 
second tests only and plotting power input against output, it 
was deduced that the necessary power input at no load was 
197 kilowatts. The ironand armature losses in the generator 
at different outputs were known previously, so that the differ- 
ence between theseand the total losses represented energy wasted 
in friction windage and hydraulic losses. To differentiate 
hetween these it was at first assumed that the no-load losses 
were entirely due to friction and windage, and that these 
quantities were constant at all loads. 
hydraulic loss on this basis for tests 1 and 2 was then deter- 
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mined, and from this the probable no-load hydraulic loss was 
found, so that a better estimate of the friction and windage 
losses was obtained. In this fashion the total hydraulic losses 
were known. By calculation these losses were apportioned 
between that due to friction and eddy losses in the bucket 
to residual energy of discharge, and to other causes as a whole. 
In Fig. 6 the losses due to all these different sources are 
shown graphically. The dotted extensions to the curves 
there shown represent the probable form had the results been 
normal, 

From the analysis thus presented it was deduced that the 
source of trouble lay in the buckets, and an investigation of 
their form and proportions was undertaken. In the first 


The percentage of | 
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instance the ratio of bucket velocity to jet velocity was 
plotted and was found to be practically constant. Next atten- 
tion was given to the ratio of jet dimensions to those of the 
bucket. When the area of the jet at the vena contracta for 
different tests was plotted against the projected area of the 
bucket it was found that the highest efficiency was obtained 
when the ratio was 0.0979, corresponding to test No. 2. 
After reaching this point the efficiency fell off rapidly. 
Taking the average of ten different plants of various sizes, the 
author found that the general ratio was about 0.10, and 
therefore concluded that after the second test the trouble was 
due to the crowding up of the bucket with the impinging 
water. Thus, the relation of power input to output followed 
a straight line law up to and including the second test, when 
the jet had a minimum cross-sectional area of about 2¢ 
square inches. For the same straight line law to hold beyond 
this the buckets would require to have a width of at least 
244in., and a projected area of 360 square inches. 

The author remarked, in conclusion, that the use of a 
| Pitot tube and contraction gauge to determine the discharge 
from large nozzles under high heads was thus found to be 
practicable, and that it yielded results as accurately as any 
other experimental method for this work. He stated, also, 





| to the plant in question in order to increase its output, but, | 
| as might be inferred from the tests made, this would mean | 


decreased efficiency. It was proposed to determine the dis- 


charge from these by similar methods, and he hoped to be | 


| 

| 

| able to present the results of these in the near future. 
| 


| The second paper was written by Mr. C. W. Jordan, and 

was entitled, 

An Account oF A Visit TO THE POWER PLANT OF THE 
OnTaRIO Power Company aT NIAGARA FAL.s. 

The author dealt witha visit paid by him in December, 1907, 
to this station. The works of this company are not yet 
| completed, but when installed they will be capable of develop- 
| ing over 200,000 horse-power. Briefly, the scheme consists 

of taking water from a point just above the rapids which lead 

to the Horseshoe Fall, and carrying it through three steel and 

concrete tunnels to the top of the cliff above the power house 

and just beyond the Fall. From this the water passes 
| through twenty-two steel penstocks down and out through 
| the cliff into the power-house, where it delivered 
to twenty-two horizontal turbines. Thence the current 
generated passes to a distributing station situated on the hill 
above. 

Among the more interesting features dealt with by the 
author were the arrangements of the intake works, the design 
| of the main conduit and the horizontal turbines. The intake 


1S 


difficulties hitherto experienced in similar undertakings. In 
| these the main trouble arose with the cake ice which may 
| float down the river in enormous quantities for weeks at a 
| time. The intake in this case is nearly 600ft. long, and lies 
almost parallel with the current of the river. A curtain 


wall extends down 9ft. into the water, which is here 15ft. deep, | 


| so that the gatesopenings beneath admit only deep water and 
| this at right angles to the flow of the water outside which, 
| sweeping the full length of the curtain wall, carries the ice to 

the rapids beyond the intake. Passing through these works 
| the water enters a long tapering bay provided with a spillway 
} at its down-stream end, close to which screen-houses give 


| admission to an inner bay, and thence to the headgates of 


| the three main conduits. These conduits are formed of 
sin. riveted steel pipes, 18ft. and 20ft. in diameter, embedded 
in concrete. Each is 6500ft. long, and at the power-house 
end large tapered steel castings riveted to the bottom of the 
conduit lead to the valves and penstocks below. 
| these main conduits has so far been laid down, and is capable 
| of supplying sufficient water to drive six of the generators at 
| full load. 





| Each generating unit consists of a double horizontal | 
turbine of the Francis inward-flow type, directly coupled to | 


a three-phase generator, having a capacity of 10,000 or 
| 12,000 horse-power. The main reasons for adopting the 
horizontal form of turbine instead of the more customary 
vertical type were the saving of capital expenditure on 


step bearings and their low efficiency and unaccessibility. In 


addition, every part of the combined set is above the main | 
| floor, and therefore easily served by the overhead crane for 


| repairs or adjustments, while the switchboard attendant has 

a full view of the running plant. The author concluded his 
| paper with a description of the distributing station, the 
| transformers, the method of control, and the recording instru- 
ments. The paper was illustrated with several views and 
diagrams. 


} 
' 
the excavations required for the latter and the avoidance of | 
| 
| 


LONDON TRAFFIC. 


THE second annual report of the London Trattic Branch of 
the Board of Trade was issued last week. Over a year ago 
we reviewed Sir Herbert Jekyll’s first report on the traffic of 
London since the constitution of his department in August, 
1907. The present volume (Cd. 4988) is a continuation of 
the first, bringing the statistics up to the end of 1908. The 
Traffic Branch is charged, inter alia, with the duty of keep- 
ing the statistics and data collected by the London Traffic 
Commission up to date, and the greater part of the report 
contains the results of Sir Herbert Jekyll’s labours in this 
direction. 

In a prefatory note the report calls attention to the 
numerous changes made in the tramway system of Greater 
London in the course of 1908, and a revision of the tramway 
map issued with the earlier report is published. The map 
shows not only the existing tubes, underground lines, light 
railways and tramways, but all authorised lines. Appended 
to the report are interesting chapters on the traffic adminis- 
tration of Paris by Mr. W. H. Dawson, and a mass of 
statistics furnished to the Board by the London County 
Council. On the future work of his department Sir Herbert 
remarks :— 

‘The work of the London traffic branch has hitherto been 
confined within narrow limits by the smallness of its staff. 
The increase which has now been authorised will enable 
it to undertake new duties, including the investigation of 
special subjects which the Royal Commission indicated as 
calling for detailed inquiry. By far the most important of 
them is the question of the arterial roads, and an inquiry is 
now being taken in hand with a view to ascertain the require- 
ments of London in this respect. It is necessary, in the first 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





that since his tests were made larger nozzles had been fitted | 


works had been designed with special reference to the ice | 


Only one of | 


place, to correct such of the existing maps as have not been 
brought up to date, and for this purpose assistance has been 
obtained from the Ordnance Survey Department, with the 
approval of the Board of Agriculture. A census of traffic on 
the existing roads will be taken; the roads themselves 
will be surveyed, in order to discover their capacity 
for present and prospective traftic, whether carried by tram- 
way or by other means; the measures that ought to be taken 
to improve the roads, as well as to arrest the growth of 
obstacles to improvement, will be fully considered ; the need 
for additional roads will be investigated ; and the directions 
which such roads should take, with the double object of 
facilitating through traffic and promoting the development of 
residential districts, will be suggested. This inquiry will in- 
volve the examination in detail of an area of 700 square 
miles. The information so gained will furnish 
material for the preparation of a general plan, which, as the 
experience of all great cities shows, is indispensable for regu- 
lating expansion, securing outlets, and making proper 
provision for communication between the centres and the 
outskirts. The want of such a plan in the past is the main 
cause of the difficulty which the London traffic problem has 
hitherto presented.’’ 

In the year 1881 the number of passengers carried by the 
| local railways, by tramways, and by the principal omnibus 
| companies was 269,662,649. In 1908 the number had risen 
| to 1,377,680,180. In the same period the resident population of 
| the central area—within a radius of three miles from St. Paul’s 
| Cathedral—has decreased, while the population of the outer 
| area has increased. The traffic figures quoted above give 
the number of journeys per head of the population of Greater 
London in 1908 as 188.1,the corresponding figures for 1903 
being 142.9 and 1907, 169.3. With regard to workmen’s 
trains there has been a continual increase both in numbers 
and mileage, from 106 trains with a daily mileage of 735 in 
1883, to 1373 trains, with a daily mileage of 9664 in 1907. 
The figures have been doubled between 1902 and 1907. Tram- 
way accommodation for workmen has also increased enor- 
mously since 1901, and in 1908 no fewer than 3800 workmen’s 
cars with an aggregate mileage of about 16,000 were running 
| daily in London and the neighbourhood. In 1907-8, on the 
| London County Council system alone, nearly 28 millions of 
| people travelled at workman’s fares, the charge in all cases 
| being 2d. return, irrespective of distance. 
| Reference is made in the report to the encroachment on 

the building line in the Euston and Marylebone roads, which 
| has been the subject of recent decisions in the Law Courts. Itis 

pointed out thatrecentarrangments made by the County Council 
| will ultimately result in the roadway being widened to 100ft. 
| for a large portion of its extent without cost to the com- 
munity, and attention is called to the necessity for widening 
other roads in the future. 

An interesting section of the report deals with the 
effect of motor traffic on the roads of the metropolis. 
| An experiment was carried out on 21 miles of mac- 

adamised road in the borough of Fulham in _ the 
| spring of 1909. These roads were tar sprayed, with the 
| result that 2509 tons of refuse were removed from them, as 
compared with 2818 tons in the corresponding period of 1908. 
| The borough surveyor estimates that if the whole of the 
| macadamised roads in the borough were tarred there would 
| be a small net saving in the annual expenditure, apart from 
| the improved appearance and freedom from dust. Motor 
| traffic has frequently been charged with increased damage to 

road surfaces, but from figures quoted in the report this 
charge certainly does not appear to hold good with reference 
| to the metropolitan boroughs. In 1903-4 the total cost of 
| maintenance, repair and cleansing of 2088 miles of road was 
£1,495,703, and in 1907-8 £1,469,291 for 2161 miles of road, 
| notwithstanding the heavy increase in traffic and the increase 
in the number of motor vehicles. 
| The following table shows the number of licences for public 
| vehicles issued by the Commissioner of Police in 1903 and 
| 1908 respectively :— 











1903. 1908. 
Two-wheeled horse carriages 7,499 4,826 
Four-wheeled horse carriages $s 3,905 3,649 
Four-wheeled mechanical carriages 1 
Horse omnibuses are 3,623 
Mechanical omnibuses 13 
Horse tramcars .. 1,143 
Mechanical tramcars 576 2, 
| Totals 16,760 16,894 
In July, 1909, 3394 licences for motor cabs were in use. 


On the subject of the future of motor omnibus traffic the 
following passage is of interest :— 

‘“There are indications of a great development of the 
motor omnibus industry in the near future, and the super- 
| Session, possibly to the point of extinction, of the horse 
omnibus. It is probable that motors will make longer 
journeys, especially on radiating routes where there are suit- 
able roads. The horse-power of the newer engines is being 
increased from 24 to 30, and no hill to be met with in the 
neighbourhood of London will offer a serious obstacle. 
There is, indeed, much in the present aspect of the motor 
industry that may give pause to the promoters of tramways, 
though the latter will probably hold their own where roads 
are wide and traffic conditions are specially favourable.’’ 

In connection with tramways it is mentioned that the 
Board of Trade are considering the sanctioning of an experi- 
mental service of trams with trailer cars which has been pro- 
posed by the County Council on their lines. The passenger 
traffic on the tramways of Greater London in 1908 was over 
638 millions, an increase of over 48 millions over the pre- 
vious year. The mileage of single track increased from 553 
to 572 within the same period. 

The section of the report dealing with metropolitan rail- 
ways contains a chapter on the prospects of the electrification 
of suburban steam railways which is too long to quote, but 
will be studied with interest by those who are connected with 
the development of suburban railway traffic. The passenger 
journeys on the London electric railways have increased from 
302,622,734 in 1907 to 349,750,694 in 1908, the open mileage 
in each year being practically the same. 








THE LYsTITUTION OF CIVIL ENGINEERS: STUDENTs’ MEETINGS.— 
At the students’ meeting held at the Institution last Friday, with 
Mr. Henry R. J. Burstall, M. Inst. C.E., in the chair, Mr. Donald 
Southwell Richardson, Stud. Inst. C.E., read a paper on “‘ Oil Fuel.” 
The author, having described the various oil fuels, proceeded to 
discuss the economic advantages of oil over coal. He concluded 
with a description of the various methods of burning the oil, and 
illustrated his remarks with a number of lantern slides of oil-fuel 
burners,, In the discussion which followed, Messrs. G. Ingram, 
F, W. Cockshott, H. V. Hutt, S. Lacey, and J. J, Tann, tovk part. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

BEFORE noting the progress of the latest new construc- 

tions in our Royal dockyards during the past six months, 


we first record that made with the warships in hand in | 


at the date of our last article under the above 
heading. . ~ - een + 
t The battleship St. Vincent at Portsmouth was so far 
completed as to enable her to make a preliminary trial 
of her machinery on December 6th. After a run down 
to Plymouth to coal, she was to have left the Sound on 
the afternoon of the 8th of December for a thirty hours’ 
trial ; but, some defect being discovered in her condensers, 
her departure had to be delayed. 
Plymouth Sound on the 14th of December on the com- 
pletion of her thirty hours’ trial at four-fifth power. She 
had then to undergo her eight hours’ full power trial, 
after which she was to return to Portsmouth to be com- 
pleted. 

The battleship Collingwood will not commence her 
steam trials for a few weeks. In the meantime, 
mounting of her big guns has been much accelerated 


them 


by the forward state of her boiler-rooms, as steam has | 


been available for working the hydraulic machinery pro- 


vided for moving the barbettes, and by the use of the | 


new electric crane at Dev onport. 
The cruiser Bellona, built at 
pleted the most important of her steam trials, viz., one 


of thirty hours at 15,000 horse-power, and one of eight | 
hours at full power, in the course of which her engines | 


developed fully the power required of them; the vessel 
then returned to Pembroke. She has still to undergo 
the acceptance trial, which is not expected to take place 
until early in the new year. 

The unarmoured cruiser Blanche was 
Pembroke Dockyard on November 25th. 
engines of 18,000 horse-power were constructed 
Hawthorn, Leslie, and Co., Limited. Early in December 
preparations were made for getting her propelling 
machinery on board. This necessitated the opening up 
of the decks over the engine space, but was considerably 
facilitated by the use of a very fast-working crane, as the 
deck-plates could be rapidly lifted ashore by it and 
deposited close at hand on the jetty. 

The battleship Neptune, built at Portsmouth, was 
launched on September 30th. She is the eighth of her 
type built for the Navy, and is making good progress, all 
her armour-plates being in position, and a large propor- 
tion of her propelling machinery and water-tube boilers 
being already received and alongside her. 

The armoured cruiser Indefatigable was launched on 
October 28th at Devonport. Very satisfactory progress 
has been made with the whole of the work on her, which 


launched at 
Her turbine 


has included the fixing of the armour and its backing; | 


the boring out of the stern glands for main shafting, and 
of the rudder; while in the engine and _ boiler-rooms 
steady progress has been made with the work connected 
with the turbine bearers and boiler beds. 

Of the new British warships ordered in the past six 
months of the year just closed, two were laid down on 
the same day—November 29th. One to be named the 
Orion battleship, at Portsmouth, and the other the cruiser 
Lion at Devonport. The first mentioned of these vessels 
will be about 550ft. long, 88}ft. beam, 22,500 tons dis- 
placement, and is to have a speed of 21 knots. She will 
be fitted with turbine engines to indicate 27,000 horse- 
power, steam being provided by 18 water-tube boilers. 
The greatest secrecy is being observed in connection with 
her, no stranger being permitted to approach the slip 
on which she is being constructed. 

The cruiser Lion is to be a notable vessel. Her length 
is to be about 700ft., and she will have propelling engines 
of 70,000 indicated horse-power. To permit of her con- 
struction the slip on which she will be built will have to 
be still further lengthened, but the greater part of her keel 
can be taken in hand while the slip extension is being 
completed. Although no attempt was made to push for- 
ward the work on the vessel during the first week of con- 
struction, the progress made was very satisfactory, as in 
the centre section of the ship's length—the keel here 
being already laid—marked progress was made in getting 
into position and securing the special frames and brackets 
that will carry the steel side-protection plating, the work- 
shops in the dockyard providing the prepared material 
for ensuring a steady supply at the building slip. 


with her special characteristics to prove a “record 
breaker,” and capable of doing 30 knots, but her normal 
speed will probably not exceed 27 knots. 

The third new warship on order is the cruiser Blonde, 


which was laid down in Pembroke dockyard on the | 5 
| the 


8th of December, since which date her construction has 
progressed very satisfactorily. The keel has been laid 
from stem to sternpost, and the frames as high as the 
lower deck as far aft as the machinery space extends— 
about 290ft.—have nearly all been put in place, together 
with the lower coal bunker bulkheads. 


been placed, but that a defect was found in it. Little 
delay will, however, be occasioned in the ship’s progress, 
as a large portion of the material—some 300 tons—had 


been prepared for putting into place, before the vessel was ; 


laid down. 

We turn now to the progress made in the construction 
of warships and warship machinery in the private ship- 
building yards and engine works in England. At Elswick 
the second-class protected cruiser Newcastle, the keel 
of which was laid last April, was launched on the 


25th of November, most of the propelling machinery | 


being on board. before the vessel took the water. Her 


steam and other trials will shortly take place. 


pleted their trials in a satisfactory manner, have both 
been handed over to the Argentine Government. The 


Minas Geraes Brazilian battleship, whose trials have | 


The ship returned to | 


the | 


Pembroke, has com- | 


by | 


As to | 
realised “ speed,” the Lion is expected by those acquainted | 


The stem has | 
been fixed in position, and the sternpost would also have | 


The | 


Argentine gunboats Parana and Rosario, having com- | 
| being put on board; whilst the Wolverine and Racoon are 
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satisfactorily, will now have 


completed 
Brazilian scout Bahia is now 


The 


also been 
'been handed over. 
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| Dockyard, is progressing satisfactorily. The firm has 
| lately received a provisional order from the Admiralty for 


| undergoing her official trials; her sister vessel, the Rio | the construction of one of the intended large floating docks. 
| Grande do Sul, will be ready for trial early in the new | 


| year. A new third-class cruiser, considerably larger than 
any yet built, will shortly be laid down for the British 
Government at Elswick. 

Messrs. Hawthorn, Leslie and Co.'s report of pro- 
| gress of warship work completed and in hand since last 
| June is as follows :—The trials of the first-class torpedo 
| boat No. 34, built at the Hebburn shipyard, were 

satisfactorily completed, and the vessel was handed ove 

| to the Admiralty on August 14th. The turbine machinery 
| and boilers of the battleship Collingwood, built at Devon- 
port, having all been fitted on board, a commencement 
was made with the mooring trials on December 14th, and 
| it is expected that the final trials will be run before the 
}end of March. The whole of the machinery of the 
| 33-knot torpedo boat destroyer Zulu, built at Hebburn, 
| having been fitted on board, the vessel was taken 
on her first preliminary trial on November 29th, 
when a speed of 33.9 knots was obtained, a most satis- 
factory result for a first trial. The official trials 
were to take place during the following fortnight, 
and it is expected the vessel will be handed over 
|} early in the new year. Of the 20-knot destroyer Scourge 
being built at Hebburn, the high and _ intermediate 
pressure main and cruising turbines are completed, 
balanced, and tested. The low-pressure turbines will 
| shortly be in the same condition. The whole of the 
| boilers, with their funnels and uptakes, are complete, 
and have been put on board the vessel prior to her 
| launch, which it is expected will take place about the end 
}of this month. The main portions of the turbine 
machinery of the Blanche cruiser at Pembroke are in an 
}advanced state of completion. Half the boilers have 
| been delivered at the dockyard preparatory to being put 
on board, and the remainder will shortly follow. The 
vessel has to be completed and handed over to the 
Admiralty authorities during the month of October, 1910. 
The three 27-knot torpedo boat destroyers, the Nemesis, 
Nereide, and Nymphe, an order for the construction of 
| which was received from the Admiralty in August, are 
being built at the Hebburn shipyard. A large portion of 
the turbine castings for them have been delivered, and 
the machinery of the same is in progress. The boiler 
material is all ordered. 

Palmer's Shipbuilding and Iron Company at Jarrow has 
during the past half-year launched the 33-knot destroyer 
Viking, and delivered over, after satisfactory trials, the 
first-class torpedo boats Nos. 35 and 36. Progress is being 
made with the battleship Hercules—for the British Navy 
—now on the stocks, but no details of either her design 
or dimensions are yet to hand. 

The Parsons Marine Steam Turbine Company, at its 
works at Wallsend-on-Tyne, is completing the turbines 
for the destroyer Rattlesnake—being built in Glasgow 
the Yarrow boilers for which are now being delivered. 

The Thames Ironworks Company at Canning Town has 
still under construction the 27-knot ocean-going destroyer 
Nautilus, which is now ready for launching. This vessel 
is 272ft. 6in. long by 28ft. beam, having a draught of 
| about 9ft. The boilers are ready for putting on board, 
and the Parsons turbine machinery of 12,000 horse-power, 
driving three shafts, is nearing completion at the ship- 
building company's engine works at Greenwich. 

At the works of Jno. I. Thornycroft and Co., Limited, 


the six months ending December, 1909, is as follows : 

The 33-knot destroyer Nubian having completed her 
official trials, during one of which of six hours she 
attained a speed of 34} knots, was handed over to the 
Admiralty in August, two months ahead of the contract 
date; the thanks of the Admiralty being given to the 
building firm for anticipating the date of delivery. The 
destroyer Savage is now well advanced, the boilers having 
been fitted in place on board and the turbines nearly 
completed. The vessel is expected to be launched early 
in the new year. Thornycroft’s have again been favoured 
by the British Admiralty with a substantial order for four 
| ocean-going destroyers. 








.| interesting than they are surprising. 


at Woolston, Southampton, the record of progress during | 


the construction of the turbines for them is proceeding | 


very satisfactorily. The vessel being built at Woolston for 
the Portuguese Government for laying mines is now 
ready for launching, and will be completed in about two 
months. 


INDICATING A STEAM PIPE. 


PROBABLY very few engineers have ever indicated, or 
even thought of indicating, a steam pipe, and the follow- 
|ing diagrams will by most people be found not less 
The cards were 
| taken with an ordinary indicator screwed into a steam 
| pipe at different positions, and actuated from the engine 
crosshead by a cord. The cord was rather long, but the 
tests were carried out by an expert in this class of work, 
and he has assured us personally that there is no 
material error due to that cause. To make the connec- 
tions clear we give a plan and elevation of the pipe 
arrangement. The engine was a coupled compound 
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PIPE ARRANGEMENT 


vertical, with high-pressure cylinder, 23in. by 36in.. 
making 100 revolutions per minute. A datum line for 
all the cards was fixed by placing the indicator on top of 
the boiler and pulling the cord by hand. The same 
spring—an 80—was used as for all the subsequent 
tests. The line in this case was parallel, straight and 
steady, and showed 151]b. above atmosphere. The indi 
cator was then moved toa position on the pipe close to the 
separator on the boiler side, and the curious card A was 


Indicator cord pulled by hand 





It was expected that two of these | 
| vessels would be in frame by the end of the past year, and 


obtained ; the cord in this case being still pulled by hand. 
It will be seen that there are rapid oscillations of the 


| steam in the pipe, the pressure rising as much as 7 |b. 


| above the boiler pressure—doubtless at the 
| the admission to the engine closes 


At Yarrow and Co.'s works at Scotstoun, Glasgow, | 


Brazilian 


since June last, the fourth, fifth and sixth 
3razil, and 


destroyers built there have arrived safely in 


| the seventh vessel has passed her official trials here, The 
| eighth is launched, and will be running her trials shortly. | 


The remaining two of the destroyers ordered are still on 
stocks and nearly ready for launching. 


water-tube boilers for the British destroyer Rattlesnake, 
which are now being delivered. 

Vickers, Sons and Maxim, Limited, of Barrow, during 
the past six months have had gratifying evidence of their 
success as warship builders, by the good results attained 
by H.M. battleship Vanguard on her first thirty hours’ 
steam trial, which was commenced on the 19th November 
last, during which the vessel’s engines developed a horse- 
power exceeding 17,000 required of them, the ship attain- 
ing an average speed of over 19 knots an hour. 


Messrs. | 
| Yarrow and Co. have also constructed the five Yarrow | 


On | 


the eight hours’ full power trial, the developed power | 


required of the engines (24,500) was easily reached when 


| running at 330 revolutions per minute, the designed speed 


of 21 knots an hour by the ship being easily exceeded. 
Cammell Laird and Co., of Birkenhead, report that the 
progress made by them in warship and machinery work 
during the past six months has been that of the three 
destroyers under construction at their Birkenhead shipyard ; 
the Renard has been launched, and her machinery is now 


nearly ready for launching. The turbine machinery for the | 


unarmoured cruiser Blonde,under construction at Pembroke 


| worked from the high-pressure crosshead. 


moment 
and falling 3 lb. below 
The meaning of this diagram becomes clear when the 

(B) is studied. In this case the instrument was 


it. 
next 
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Indicator connected to H.P. xh? 





placed on the boiler side of the engine stop valve, and 

The diagram, 
of course, shows the effect of both ends of the cylinder. 
The admission takes place very near the ends of the card, 
and the drop shown does not synchronise with it, but is 
probably caused by pulsations in the pipe. This is better 
brought out by the next two cards, C and D, which were 
both taken quite close to the engine, and on the steam 
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chest side of the stop valve. In C the stop valve was full 
open, and the diagram differs not very materially from 








B. In D, onthe other hand, the motion of the steam 
Top 158 
138 Note:- This is not due to 


Valve opening being too 
early in stroke. 


Cc. 


Indicator connected to HP xh? 





in the pipe was arrested by partly closing the stop 
valve, with the result that the pressure was maintained 


158 


i 








right up to the point of admission, when it falls 
rapidly, rising again after cut-off. It is interesting to 
observe that in all three cards, B, C, and D, a pressure 
in the pipe always greater than the boiler pressure is 
recorded. Finally, we give diagram E, which is taken 


134 





Normal H.P. Cyl. Diagram. 











from the engine. It shows a very clean cut-off at 134 Ib. 
pressure. In all cases the boiler pressure was steady at 
151 |b., and the total drop between it and the engine 
was therefore 17]b. The bore of the steam pipe between 
boiler and separator was 8in., and between separator and 
engine Tin. 


The stop valve employed was of the ordinary globe | 


pattern, and, in order to test its effect on the engine, the 
hand wheel was screwed down turn by turn, a card being 
taken after each reduction. It was found that not till the 
opening was less than one-eighth of the full was there 
any measurable effect on the diagram. 


HOLYHEAD AS A PORT OF CALL. 


Tur adoption in July last, by the White Star Company, 
of Holyhead as a port of ca’) for its outgoing and in- 
coming Liverpool boats, and of Fishguard, at the end 
of August, by the Cunard Company, for its incoming 
steamers, suggested at the time that there was likely to 
be a Battle of the Ports. That this may still happen was 
rendered the more likely by the announcement in Sep- 
tember that the Great Western Company intends to con- 
struct the new breakwater at Fishguard for which it 
obtained powers in the session of 1908, and by the more 
recent iMtimation that from January Ist the Cunard 
boats leaving New York on Wednesday will cut out the 
Queenstown call, and proceed direct to Fishguard. 

The Postmaster-General said in the House, some 
time ago, that he has no control over the mails from 
America, and he understood that the United States Post- 
office could not interfere. It appears that about 90 per 
cent. of the mails are for Great Britain and places beyond, 
and of these the greater part will be accelerated. 

For Transatlantic passengers who are going to London 
or to the Continent, the new route vid Fishguard is 
shorter than that vid Holyhead, and still more so than 
that vid Liverpool, and this applies to those who are 
going to South Wales, Bristol, and the West of England. 
But in the satisfaction that was found a short time ago in 
getting the London passengers and mails so much earlier 
to their destination it was overlooked that those for 
Liverpool, Manchester, and the North were being taken 
three hours or so out of their way. To this aspect of the 
case we shall revert directly 
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The same advantages apply to the outgoing traffic from 
London and other places as, of course, passengers and 
mails can be carried from these points, too, as quickly as 
from Fishguard. Were there any change under consi- 
deration as to the dispatch of American mails, these 
points would weigh favourably; but the advantages are, 
at present, at all events, as we shall show, somewhat one- 
sided, as, whilst the mid-week American mails from New 
York may come vid Fishguard, it is not so easy to arrange 
for their dispatch by that route. It may be assumed that 
Liverpool will continue to be the home port for the 
Cunard boats, and therefore that passengers from that 
city, Manchester, Leeds, Bradford, Hull, Newcastle-on- 
Tyne, and the whole of Lancashire, Yorkshire, the North 
of England, and Scotland will travel by that port. In 
order, then, that they—except those from Scotland—need 
not leave home before the day of sailing, the hour of de- 
| parture from Liverpool cannot be until after noon, and as 
it takes about eight hours to go from Liverpool to Fish- 
guard, this would make the time the liner would call at 
the latter port inconvenient,and one unattractive to the 
majority of passengers, who might be kept waiting longer 
if the steamer awaited a tide in the Mersey or was fog- 
bound in St. George’s Channel. 

Then there comes the question of the outgoing mails, 
and here be it remarked that the perfect scheme would 
provide for the Queenstown call to be abolished. Take 
those from London first. That they would not be closed 
earlier than now we may take for granted; hence they 
would leave Paddington about the same hour as they now 








| Fishguard about the time the boat from Liverpool would 
arrive were it to leave about 2 p.m. As the boats would 


| go direct to New York a good half day would be saved, | 5 " 
| the south and west, that gain even this, and only then 


| and, as an arrival in New York on Thursday would be 
d 


| ensured when the Mauretania and Lusitania were sailing, | 
|them under great disadvantage. 


the scheme in many respects would be a good one. 

Were the objections to the transfer of passengers at 
| Fishguard at such an hour as ten o’clock or later not so 
| great as we imagine, the mails from London would gain 
| four hours or so at this end also, as the train would leave 
| Paddington about 4 p.m. instead of Euston at noon, and 
| there would be similar gains all along the south and 


| west. But their gain would be a loss to those from other 
| quarters. The boats now sail from Liverpool at about 


| 4.30 p.m., and passengers may leave Glasgow and Edin- 
| burgh as late as 10 a.m.; Carlisle, 12.40 p.m. ; Newcastle, 
| 10.30 a.m. ; York, 12.20 p.m.; Leeds, 1.5 p.m. ; Bradford, 
| 1.10 p.m.; Manchester, 3 p.m., and other places to suit. 
Those from Newcastle and Yorkshire might be no worse 
| off vid Fishguard were a service arranged over the Great 
| Central Railway to Banbury, and thence over the Great 
Western vid Cheltenham and Cardiff, but the passengers 
from Newcastle would be about ten hours in the train 
instead of under five as now at Liverpool. 
ut the mails from these places would receive worse 
treatment. They now are made up on Saturday afternoon 
and travel vid Holyhead and Dublin, North Wall, to 
Queenstown, where they are put on the Cunard boat on 
|Sunday morning. Were the Queenstown call cut out 
they would have to be at Fishguard, as we have seen, by 
about 1 p.m. on Saturday, and so, whilst they would get to 
America earlier, would have to be dispatched so much in 
advance of present times as would wreck the scheme. 
Ireland would be worse still should the call at Queenstown 
| be abolished. 


In view, then, of a possible agitation in favour of some 
new departure, the subject, as a whole, deserves conside- 
ration, and in this connection there must be remembered 


|third of the passengers from America went to London. 
So that if we add one-sixth for those places already named 
that would be served quicker vid Fishguard, there remains 
one-half of the traffic to be considered. 

In this connection there arise the claims of Holyhead, 
with its exceptional position on the direct route to and 
from Liverpool, and a national harbour of nearly 700 acres 
of available water, protected by a breakwater, 7860ft. 
in length, and with an opening of 2500 yards between the 
lighthouse at the end of the breakwater and land on the 
other side of Holyhead Bay, provided at a cost of 
£1,285,000. 

The breakwater will be seen in Fig 1, page 42, and on 
the right of the illustration is the promontory Salt 
Island, at the end of which, but covered by water, are 
Skinner's Rocks and the Outer Platters. To the right of 
Salt Island is the inner harbour and the channel to the 
Mail Packet Pier and the London and North-Western 
Harbour. In the far distance is the island of Anglesey, 
which forms the other side of Holyhead Bay. Fig. 3 is 
a view taken from the sea looking towards Holyhead 
mountain. On the right is the north-easterly portion of 
| the breakwater, in the foreground is the White Star s.s. 
Arabic, with the tender ‘Edith alongside tranferring out- 
ward-bound baggage. On the left is the town of Holy- 
head. In the distance, in the centre of the illustration 
in Fig. 4, the end of the breakwater is again seen, also the 
land on Anglesey. From these views and the foregoing 
particulars it will be appreciated what an excellent area 
of water there is approachable in all states of weather, 
and wherein the largest vessels may manceuvre. 


was considerably enlarged by the London and North- 
Western Railway about thirty years ago. In 1873 the 
present station and hotel were built, also the quay 
on the east side. These are seen in Fig. 3. The lines on 
the left of the illustration are for departure, and in the 
distance on the right may be seen the west quay wall and 
the arrival platform. These were described in the issues 
of Tur EnGInErER for June 18th and 25th, July 30th and 
August 6th of 1880. 

Few people are aware of the fact that every Saturday 
night, about half-past nine or ten o’clock, when the 
Cunard liners are proceeding down Channel, and are 
passing quite close to the end of Holyhead breakwater, 








leave Euston—4.10 p.m.—which would bring them to | : 
tinent would save nothing except a couple of hours in a 


that Mr. Robert Gladstone, at a recent meeting of the | 
Mersey Dock and Harbour Board, said that about one- | 





The inner harbour at Holyhead, best judged by Fig. 4, | 





there are being loaded into a London and North- 
Western steamer in the inner harbour the mails from 
London, Manchester, Liverpool, and all parts of England 
and Scotland that will be put on the New York steamer 
the following morning at Queenstown. This fact would 
appear to suggest a fit solution of the difficulty. Why 
not put the mails and passengers on at Holyhead at about 
9.30 and 10 p.m. on Saturday, and proceed thence to New 
York? This would ensure an arrival in New York on 
Thursday evening by the fastest boats and—most im- 
portant—the mail contract would not require to be dis- 
turbed. Passengers from London would leave Euston about 
4.30 p.m. instead of at noon, a gain of 44 hours to London 
and continental passengers—Glasgow and Edinburgh at 
2p.m., Newcastle 2.45 p.m., Birmingham about 6 p.m, 
and Manchester and Liverpool about 7.30 p.m. 

Singularly enough the distance between London and 
Fishguard and London and Holyhead is practically the 
same, so that the time for the railway journey is bound to 
be practically the same, and the only advantage passengers 
from London and the Continent vid Fishguard gain over 
the route vid Holyhead is that the sea journey is 50 miles 
shorter. But if these passengers are to get on board at 
Fishguard by a civilised hour, the boats must leave Liver- 
pool so much earlier in the day that they would no longer 
cater for a large number of those—one-half of the pas- 
sengers we estimate—who come from the other parts of the 
kingdom, and as ten o'clock is about the latest hour 


| that the average passenger would care to go aboard, the 


train would leave Paddington for Fishguard at 4.30, and 
consequently the passengers from London and the Con- 


five or six days’ journey on the steamer. But, as we have 
shown, it is only the London passengers, and those from 


by penalising the remainder of the country and placing 
The call at Holyhead 
would also be popular with many passengers from Ireland, 
who would cross—as many have done since the White 
Star liners have called at Holyhead—by the afternoon 
boat, and so get a good night’s rest instead of going 
aboard in Queenstown at 7 a.m. on Sunday. 

We have therefore gone into this matter on the ground, 
and it appears to us that the scheme we have outlined is 
a practical one, as well as being fair and just, not causing 
any disadvantages over existing conditions, but of con- 
siderable benefit to the greatest number. All that is 
necessary is for the Board of Trade to construct a pier 
jutting out from Salt Island, and the foundations of 
which would be laid on the Outer Platters and Skinners 
Rocks. All round here there is a depth of 40ft. of water, 
and except near the end of the proposed pier no excava- 
tion would be required, except for building the pier. 
There would be no difficulty for the largest vessels to 
approach the pier in all weathers, as they would be 
adequately sheltered by the breakwater. A railway con- 
nection would be given by a junction with the existing 
line to the mail pier. 

It only remains to be noted that on the inwards 
journey the boats would come to Holyhead, and the 
greater part of the country would receive larger benefits 
than now. 


OBITUARY. 


SIR WILLIAM LLOYD WISE. 


Tur death is ahnounced as having taken place on 
Thursday week last of Sir William Lloyd Wise. 

Though not actually an engineer by profession Sir 
Lloyd was the son of an engineer—the late Francis Wise 
M.I. Mech. E.—and throughout his life was largely asso- 
ciated with engineers and engineering matters. Moreover, 
after his early education in London and Ghent, he was 
trained as an engineer in his father’s office and also in 
an engineering works. He was also a member of the 
Institution of Mechanical Engineers, as his father had 
been. His name, however, has been much more closely 
connected with patents and patent law, than with 
engineering. His business was that of a patent agent. 
He was one of the original members of the Institute of 
Patent Agents, and at the time when this Institute 
obtained its charter, nine years later, he happened to be 
president, a post which he held for some years. _ 

A great deal of his time was occupied in efforts to 
reform the patent law. He was a member of the Patent 
Law Association of Washington, and a foreign member 
of the Australasian Institute of Patent Attorneys, and 
Le Syndicat des Ingénieurs Conseils en Matiére de 
Propriété Industrialle in France. He represented the 


| Society of Arts as delegate to the International Congress 


held in Paris, in 1878, on Industrial Property, and was 
vice-president d’ honneur at the International Congress on 
Patents held in the same city in 1900. In addition to the 
foregoing he was a member of the British Committee of 
the Paris International Exhibition of 1889. He was an 
examiner under the Register of Patent Agents’ Rules in 
1893. 

Sir Lloyd was the author of many articles on scientific 
subjects, having been a leader writer for over 30 years for 
our contemporary Engineering, for which journal he had 
also compiled the “ Illustrated Patent Journal” since 1880. 
He wrote “Gleanings from the Patent Laws of all 
Countries,” and contributed to various other journals 
besides that just mentioned. 

He was Deputy-lieutenant and Justice of the Peace for 
the county of Essex; a member of the [ron and Steel 
Institute, an associate of the Institution of Civil Engineers 
and of the Institute of Naval Architects, as well as a 
fellow of the Royal Geographical Society. He was 
knighted in 1904. He was born in June, 1845, and was, 
therefore, in his 65th year at the time of his death. 











THE ELECTRICAL EQUIPMENT OF SMITH’S 
DOCKS, MIDDLESBROUGH. 

\ YEAR or two ago the Smith’s Docks Company decided, 
on the advice of its consulting engineer, Mr. J. Mitchell 
Moncreiff, to reclaim some 16 acres of ground on the fore- 
shore of the river Tees near Middlesbrough, for the purpose of 
building a shipyard and graving docks, rendered necessary by 
the rapid development of its business. A scarcity of dry 
docks on this river, capable of dealing with the largest ships 
which call at Middlesbrough, and an abundant supply of 
engineering material and labour, determined this site. The 
contract was placed in the hands of John Aird and Co., and 
was completed in about eighteen months. The work was 
described in our issue of October 18th, 1907. It includes a 
shipyard, with modern offices, blacksmithing, fitting, 
machining. and woodworking shops, and two dry docks, 
capable of dealing with the largest ships that enter the Tees, 
of the following dimensions respectively :—(a) Length, 550ft.; 
width between entrance walls, 67ft.; and (6) length, 450ft.; 
width, 61ft.; both 26ft. deep at high-water mark of ordinary 
spring tides. Some idea of the work involved may be 
gathered from the fact that several hundred thousand cubic 
vards of molten slag were brought from the neighbouring 
blast furnaces for filling in the cofferdam—690ft. by 298ft.— 
which Messrs. Aird constructed preparatory to the building 
of the docks. 

Iu the present article it is proposed to give some account of 
the electrical equipment of these extensive works. Of the 
economy and convenience resulting from electrical working 
full advantage has been taken. All the machinery employed 
is operated, and all the lighting been done by this means. 
General views of the docks, which are lighted by flame are 
lamps, are given in Figs. 2 and 3 below. Between the 
docks and near their entrance is an underground pump-room, 
some 7ft. above the suction well, which contains the pumping 
plant, consisting of two main twin Worthington pumps, with 
48in. diameter suction and delivery pipes direct connected by 
flexible couplings to two 400 horse-power Westinghouse slip- 
ring motors. A view looking down on these pumping sets is 
given in Fig. 1. The motors are operated by liquid starters. 
There is also a 12in. Worthington low-lift pump, with a 
capacity of 2000 gallons per minute, against a maximum 
head of 45ft., when running at 760 revolutions per minute 
direct connected to a 35 horse-power Westinghouse squirrel- 
cage motor. This is used for draining purposes, and in addi- 
tion there is a small priming pump, driven through a chain 
drive by a 4 horse-power motor. Such an appliance is a 
necessity in an installation of this kind, as there must be 
some means of recharging the pumps, should they happen to 
lose their water when the dock is nearly empty. The main 
pumps are designed for a constant output of 42,000 gallons 
per minute, atea speed of 295 revolutions per minute, but we 
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The capstan equipment of the docks consists of five cap- 
stans, each having a haulage capacity of 5 tons at a speed of 
40ft. per minute and 1} tons at the quicker speed of 
120ft. per minute. Three of these capstans, which are 
operated by three-phase motors, are placed at the entrances 
to the docks, and one at the end of each dock. A large 
travelling jib crane, built by Geo. Russel and Co., shown in 
Fig. 3, runs on a track laid between the two docks. It has a 
capacity of 25 tons at 42ft. radius, 15 tons at 7Oft. radius, 








Fig. UNDERGROUND PUMP ROOM 


and 10 tons at 90ft. radius, and is fitted with an auxiliary 
hoisting gear for lifting loads up to 5 tons at a rate of 100ft. 
per minute. The lifting speed with a 25-ton load is 20ft. per 
minute, and for the lighter loads is proportionately greater. 
This crane is equipped with four Westinghouse motors, of 
48, 20, 20, and 15 horse-power, for hoisting, derricking, 
slewing, and travelling respectively, which, with the excep- 
tion of the travelling motor, are mounted in a cibin on the 
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of those already in place may be mentioned a tine set of rolls 
15in. in diameter by 30ft. long, made by James Bennie and 
Sons, illustrated in Fig. 4, and driven by a 75 horse-power 
Westinghouse slip-ring motor operated by a liquid controller 
for rolling, and a 25 horse-power Westinghouse squirrel-cage 
motor for lifting the rolls. 

Immediately behind this shed are the offices. On the 
Middlesbrough side, joiners’ and blacksmiths’ shops respec- 
tively, covering an area of 135ft. by 7Oft. and 111ft. by 7Oft., 
are in course of construction. The latter, when fully 
equipped, will contain thirty fires, a large ground fire, a 
Roots blower driven by a 15 horse-power alternating-current 
motor, and a 5-cwt. Massey power-hammer driven by a 20 
horse-power alternating-current motor, which are at present 
in a temporary shed, beside the fitting and machine shop. 
The principal machines in this temporary shipyard shed, all 
of which are individually driven, are a 30ft. plate-edge plan- 
ing machine and a large roll 2ft. diameter by 174ft. long, 
each driven by a 20 horse-power motor, while in the open a 
punch and shears 14in. by 14in. size driven by a 20 horse- 
power motor mounted on the top of the machine, a gin. 
joggling machine geared to a 40 horse-power motor, a plate 
straightener with rolls 54ft. long driven by a 50 horse-power 
motor, and a horizontal bending machine driven by a 20 
horse-power motor mounted on the machine. The motors 
both in the temporary shed and in the open are protected by 
wooden casings. 

The fitting and machine shop consists of a main aisle LOGft 
long by 51ft. wide with a gallery 25ft. wide on each side of 
it, running the whole length of the shop. At present one of 
these is being used as a temporary joiner’s shop and the other 
as a temporary coppersmiths’ and brassmoulders’ shop. A 
general idea of the main aisle, which is lighted by flame ar 
lamps, can be obtained from Fig. 5, in which is shown the 
30-ton travelling crane. This crane is electrically operated, 
and travels the whole length of the building. 

Among the interesting features of this shop may be men 
tioned particularly the method of driving the two lines of 
shafting which each run practically the whole length of the 
building. Each line is driven by two 30 horse-power motors 
through short Renold’s chain drives, clearly shown in 
Fig. 8, in which half the gear case is removed; but, by dis 
connecting a coupling joining the two halves of the line shaft 
each half can be driven by one motor. There are also two 
large shafting lathes, each 30ft. long, driven from the main 
shafting, a large horizontal boring machine, driven by a 
10 horse-power motor, and a medium-sized vertical boring 
machine, illustrated in Fig. 9, driven by a 5 to 20 horse- 
power squirrel-cage motor, a speed variation being obtained 
by special motor winding connections. 

A sub-station in a corner of this shop contains two 6(- 
kilowatt motor generator sets, supplying direct current fer 
lighting the docks and works, and two distributing switch- 











Fig. 2—-GENERAL VIEW OF THE DOCKS 
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Fig. 4- ELECTRICALLY DRIVEN PLATE 


are informed that during the official test this figure was 
exceeded by 10 per cent., the docks being emptied in a corre- 
spondingly shorter time. On this test the maximum pump 
efficiency obtained is given as being 84 per cent., and the load 
on the motor at this point was only increased by 16 per cent. 
when working at the lowest head. 

The gears for working the emptying and discharging valves 
can be operated either electrically or by hand. These gears, 
one-half of which are shown in Fig. 6, are driven by eight 
4 horse-power motors, which are individually provided with 
automatic cut-out gear to prevent any possibility of the valves 
jambing. The switchboard controlling the various motors 


receives a 440 volt three-phase supply direct from the sub- | 


station, and consists of five polished white Sicilian marble 
panels, on which are mounted the necessary switches, fuses, 
and both indicating and integrating instruments. To enable 
the docks master to control the operation of the pumps a 
telegraph gear is provided. 














Fig. 3--GENERAL VIEW OF THE DOCKS 
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| rotating frame, the travelling motor being mounted on the 
| crane carriage and controlled from the cabin on the rotating 
frameatsucha height as tocommanda goodview. Each of the 
| motors is fitted with an electro-magnetic brake, and the hoisting 
jand derricking gears are also equipped with automatic, 
| mechanical and foot orhand brakes. Power is supplied to 
| this crane from a number of plug boxes placed along the 
track through a flexible armour-covered cable. 
| _ The shipyard, which is on the Middlesbrough side of the 
| dry docks, can accommodate eighteen large steam trawlers 
| at one time. Close by is a gut for berthing ships while their 
| machinery is under repair; and immediately in the rear of 
| yard is a machinery shop 220ft. long by 140ft. broad, con- 
| taining a mould loft and two furnaces suitable for angle iron 
48ft. long and plates 25ft. long, heated by two gas producers 
erected beside them, and manufactured by the Gas Power 
‘Company. The machines from the temporary shipyard shed 
and the open are at present being removed to this shop; and 


Fig. 5—MAIN AISLE 


IN THE MACHINERY SHOP 


boards, one with eight panels for alternating-current, con- 
trolling the air compressor motor, the capstans, fitting shop, 
and the motors of the motor generator sets, the other a five- 
panel direct-current board, controlling the generators and 
lighting circuits. The main alternating-current panel con- 
tains an automatic oil switch and an ammeter and volt meter, 
whilst the other alternating-current panels each contain an 
oil switch, ammeter, and an integrating watt meter, and the 
direct-current panels each contain a two-pole switch porcelain- 
handle fuses, and ammeter, whilst the generator panels also 
are provided with volt meters and volt meter plugs. Bothswitch- 
boards are of polished black enamelled slate, and admission 
behind these is prevented by locked expanded metal doors. All 
circuits which lead from the station to the outside circuits 
are protected with choking coils and lightning arresters, 
which may be seen by reference to Fig. 7, which shows a 
general view of this sub-station. A 22 kilovolt-ampére 
440/220-volt single-phase oil-insulated self-cooled transformer 








Jan. 14, 1910 THE ENGINEER 39 


















































THE ELECTRICAL EQUIPMENT OF SMITH’S DOCKS, MIDDLESBROUGH 


























Fig. 6—-VALVE CONTROLLING GEARS Fig. 7—THE SUB-STATION 


























Fig. 8-SHAFT DRIVEN BY MOTOR AND CHAIN Fig. 9—ELECTRICALLY DRIVEN VERTICAL BORING MACHINE 
is installed in the station for supplying the lighting when the Tests Of long duration on samples of steel and copper are | of ancient documents and the durability of the papers now 


direct-current sets are not running, and also a compressor for being made in twenty machines at five different temperatures. | generally manufactured for books. Complaint is made that 
furnishing air at 100 1b. pressure to the pneumatic tools. This To enable results to be arrived at as soon as possible, the | too little heed is being paid to this by manufacturers, and 


machine is driven from a 120 horse-power slip-ring motor on machines are kept at work for seventeen hours a day. Atten- | that the samples of paper as yet sent in are much too few in 
the gallery above, and is operated by an automatic liquid tion has also been given to the heating of test samples in | number for the purposes of the investigation. Papers 


starter controlled by the variation of air pressure in the air re- | electric stoves, and in the thermo-electric measurement of the | recently proposed for important works had shown themselves 
ceiver, Power is fed to this station at 440 volts from the main temperatures. A report on these experiments and on the | fit only for common daily literature of no lasting value. 


z sub-station situated near this shop, at which three-phase power | instruments will be published shortly. Many inquiries have been received as to the reliability of 

q at 3000 volts, received from theCleveland and Durham Electric Attention is called to the behaviour of the Martens | autogenous welding as applied to boilers and other steam 

: Supply Company is transformed down by a 500 kilovolt- measuring boxes—Messdosen—which, under exceptionally | receptacles. With regard to this the proposals repeatedly put 
ampére oil-insulated self-cooled transformer. From this heavy work, have shown themselves reliable throughout the | forward by the Priifungsamt, that the question whether auto- ) 

sub-station, circuits are also run direct to the pump-house, year. Out of twenty of those first fitted 23 years ago, thirteen | genous welding causes overheating of the material and a 

dock crane, and shipyard. are still in use, this representing a total of from 8 to 10 | diminution of its strength be investigated, have not yet been 

The whole of the electrical installation has been completed millions of pressures applied. acted upon. In absence of such investigation the Amt 

under the supervision of Mr. C. W. Fairweather, consulting Among scientific investigations of a general character, a | answers that an overheating must in such cases take place, 


electrical engineer to Smith’s Docks Company, and the wiring number of tests of various kinds have been made on the rivet | but that means of removing its ill effects wholly or in part 
carried out by Messrs. Warren, Beattie and Co., of Middles- connections, struts, and other structural parts of bridges under | are in existence. It can only ask in return, how far the engi- 
brough. With the exception of the capstans the whole of different conditions of strain. Also the influence of the | neers have actually succeeded in removing such ill effects ? 
the electrical apparatus for the above installation was sup- different methods of riveting has been determined, and ques- | The Amtalso calls attention to the circumstance that weldings 
plied by the British Westinghouse Electric and Manufac- | tions as to the best form for rivets, and as to the influence of | of this kind are apt to set up strains in the neighbouring 








turing Company, Limited. the nature of the surfaces of riveted iron and steel parts on | material. 
the resistance of these to slipping have been studien. The} Some investigations have been made into the causes of the 
results of the preliminary experiments have already been | disintegration of magnesium and aluminium respectively, and 
published; the tests proper are proceeding. it is proposed to publish these. In the meantime it is shortly 
j THE BERLIN MATERIALPRUFUNGSAMT. The high powers required in these experiments have forced | stated that in the case of the first-named metal the phenomena 
. + on the Amt the consideration of the setting up of a 3000- | are due in large measure to the presence of impurities, while 


} 
| 
| 
| 
| 


3 THE Ko6nigliches Materialpriifungsamt of Berlin has ton machine for tensile and compression tests, the tendency | in the second case treatment in the process of manufacture 
: issued its annual report covering the period from April, 1908, | to test whole members of such structures being more and | and contact with other substances were found to be principally 

x to April, 1909. more on the increase. |} at fault. 

Gi In spite of bad times, the work of the establishment has Further, a series of investigations is being made on the | = —— 

be béen fairly maintained. Negotiations are in progress with | strengths and general properties of a number of different | 

es the various associations representing the silk industry which | colonial timbers. | AN ALUMINIUM SOLDER 

s propose to establish a neutral testing and checking-house, or At the instance of the railway authorities in Berlin, experi- | — ‘ 
: to nominate some existing institution for the purpose in view. | ments were made with the patented thermite process for the SOME recent demonstrations of an aluminium solder which 





"he Amt has signified its readiness to act in the required | stiffening up of diagonal struts that have become slack in | we have witnessed have proved conclusively that remarkably 


i capacity, and further discussion has been left to a subsequent | iron and steel structures. The heated struts were shortened | strong jointscannow be made inaluminium with great ease. It 
a meeting. ; in place by the aid of screws, and it was found that the | is claimed by the introducers of the material that joints made 
é The Amt is further negotiating with the manufacturers of | material had suffered no essential damage thereby. Only | with it will stand the time test and retain their original 
¥ rubber coverings for insulated wires with a view to its exer- | slight differences in its strength and extensibility were | strength after an indefinite exposure to atmospheric or othe 
ws ercising a control over the chemical qualities of these. In | observed. influences. In order that we may be in a position to confirm 

addition to chemical tests a large number of mechanical tests The Priifungsamt inveighs against the practice of changing | this claim we are keeping several specimen joints which have 


have been made during the year. Long-continued tensile | the names of materials of construction that have ceased to | been made with various solders before us, and from time to 
tests were made in the Schopper machine with different find favour with the public and putting them on the market | time we shall test them for strength ; but meanwhile we may 
kinds of rubber, and extensive series of experiments have again as new productions. The various trade associations | say that we have seen a number of joints made with this 
been undertaken in order to study the influence of the age- are advised to direct attention to articles of this kind, which | material, and we have also used it ourselves, and in all eases 
ing of rubber under various conditions—in hot, dry, and have meaningless or misleading names, with a view to their | the joints were strong and good. 





damp rooms—the influence of the form of the sample on the | avoidance. In practice, the article to be soldered is heated to the tem- 
test results, and the differences in strength shown by sheet Amongst other items, it is pointed out that artificial stone | perature at which the solder melts, viz., about 300 deg. Cent., 
Pe rubber in its length and its breadth directions respectively. | in the form of flags for foot-pavements is being more freely | by means of a blowpipe, Bunsen flame or soldering iron. For 
. The influence of the composition of the material and of the | offered for test. The conclusion is drawn that cement-con- heavy work the latter is, of course, unsuitable. No flux is 
& degree of its vulcanisation have also been studied. crete in its various forms is likely to come into more general | used, all that is necessary to ‘‘ tin’’ the metal being to rub 
| ; Preparations are in progress to test the efficiency of electric | use. The tests of the Amt in connection with this material | the solder upon the heated surfaces. The surfaces having 

insulating material, the want of such tests having been very | have been made use of by the police authorities as bases of | been ‘‘ tinned,’’ they are pressed together and heated again 


u 7 7 . ,, y, y > H . sH>. ; + } } 
much felt. These, however z have not yet advanced sufficiently | conditions for th esupply of such materials for foot-pavements. | until the solder melts, and on cooling the process is complete. 
far to admit of results being obtained, Reference is again made to the question of the preservation The most severe test which was brought to our notice was 








LOCOMOTIVE 


ALFRED HERBERT, 


STAY BOLT 


LIMITED, COVENTRY, ENGINEERS 


THE ENGIN 


LATH 











that of joining two pieces of aluminium tube on end without 
searf or spiggot of any kind. After this had been done, 
the tube was bent backwards and forwards several times 
before the two halves could be severed, and when this did 
occur it was found that the solder had pulled away the 
metal from the edges of one half of the tube. The solder 
appears to key itself into the aluminium in a remarkable 
manner, with the result that when two pieces are soldered 
together it is by no means easy to separate them again. 
Indeed, it generally happens that it is the aluminium which 
yields. 

Briefly stated, the makers’ object has been to produce a 
solder which will absorb the film of oxide which forms on the 


| must be accurate 


| of the stay is gripped by a three-jaw ‘ 
| chuck, the jaws being fitted with swivelling pads to accom- 


surface of the aluminium, which can easily be used without | 


flux, and which can be sold at a reasonable price. 
appears, the firm has succeeded in doing. Thesolder is being 
put upon the market by the Standard Alloy Company, of 
Carpenter’s-road, Stratford, London, E. 


STAY BOLT LATHE. 


THE lathe shown by the accompanying engraving is an 
adaptation of the hexagon turret lathe, for producing the long 
stay bolts used in locomotive fire-boxes of the Belpaire type. 
The stay bolts are made in various lengths, the important 
feature being that the threads at the two ends must _ be con- 
tinuous, or, at all events, must agree with the tap used for 
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Made from bar, machined all over 

Made from forging, conical head, with 
square forged on, machined all over, 
except square part 

Made from forging, conical head with 
hexagon, machined all over, except 
hexagon part 

Made from forging, hexagon head, 
machined all over, except hexagon part 

Made from forging, hexagon head, centre 
eft black 


BOLT No. 1 
BOLT No. 2 


30LT No 


BOLT No, 4 & No. 5 


BOLT No. 6 


tapping the plates, so that the stays can be screwed home 
without straining the plates. A further requirement is that 
the stay bolts must be produced cheaply and therefore quickly, 
he 1ce the lathe under consideration. 

The engraving of a group of stay bolts of different types 
illustrates the variety of work to be dealt with. The bolts 
are made with and without heads, that is to say, from forg- 
ings and from bars. Those made from forgings may have the 
centre portion machined or left rough, according to the 
demands of the specification. Those made from the bar are 
naturally always machined all over. The threads at the two 


This, it | 





same or of different sizes. 
for form and diameter, so that the joints 
may be steam-tight. 


ends may be the 


When made from the bar, the standard type of automatic | 


chuck which can be opened and closed while the lathe is 
running is employed; but when made from forgings, the head 
‘Coventry *’ concentric 


modate any taper or other irregularity in the rough forged 
heads, the outer end of the forging being centred by a hollow 
cone carried by the turret. 

The turning is done by Herbert’s patented roller steady 
turner, two of these being provided. When the two threaded 
ends of the stays are of different diameters, they are both 
machined with one turner, two-diameter stops being provided 
both for the cutter and the steadies. The other roller steady 
turner is used for machining the centre of the bolt. During 
turning no back centre or other support is employed, the 
roller steadies doing all that is necessary. 

The cut-off rest carries a cut-off tool and a forming tool for 
shaping the head when necessary. An adjustable stock stop 
and an end rounding tool also form part of the equipment. 

The two ends of the stay are screwed simultaneously by 
tandem die heads of the *‘Coventry’’ type, which have 
adjustment to enable the pitch of thread at the two ends to 
be maintained accurate. The front die head is mounted in 
the turret in the ordinary way, and is provided with an 
adjusting screw to set its axial position. 
is carried by a bracket at the back of the saddle, and is 
mounted, as shown, on the end of a long bar or ram, which 
can be moved backwards or forwards in the bracket by a rack 
and pinion and hand wheel. The ram is long enough to pro- 
vide all the adjustment necessary for the different lengths of 
stay bolt. The turret is provided with a recess, into which 
the rear die head can enter when making short stays. It will 
be seen that the rear die head can be quickly withdrawn by 
the rack and pinion when it is required to rotate the turret. 
To secure the proper location of the die head, the rack pinion 
shaft carries a locating disc, which can be fixed in position 
by a spring latch on the bracket engaging with a notch in the 
disc. The connection between the disc and the shaft is by 
a fine toothed clutch, so as to allow the die head to occupy 
different positions with the latch engaged. Intermediate 


| positions are obtained by the fine adjustment screw on the 


front die head. The hand wheel is not mounted rigidly on 
the rack pinion shaft, but is loose upon it, and 
cam, which is formed so that the first part of the motion 


of the wheel lifts the latch out of the notch, thus allow- 


ing the die head to be withdrawn by the further motion | 


of the hand wheel. The reverse action advances the die 


head until the latch drops into the notch again, and so re-sets 


the head. The operations of unlatching and re-latching are 


thus performed without any conscious action by the operator, | 
who has only to wind the hand wheel in the required | 


direction. 
The following particulars of output will be interesting :— 


Diameter Pitch of | Length of Actual 
| of thread. thread. | stay bolt. | time each. 
in. in. min. 
1} 9 3 


Type of stay bolt. 


Made from bar 


1} 9 


Made from forging 


Made from bar 1} 24 


Made from forging 14 24 

To indicate how the above extremely rapid results are 
accomplished, it may be interesting to know that the centre 
part is turned at a speed of 300 turns per minute, with a 
feed of 20 per inch, equal to a feed rate of 15in. per minute 
and that the time required to screw the two ends is one 
minute. 


DOCKYARD NOTES. 


IT is now twelve months since the Argentine Government 
asked for tenders from no less than twenty-five firms for two 
designs of battleship, each of about 20,000 tons displacement, 
and in nearly all cases several alternative of each design were 
submitted. The result was that enormous numbers of designs 
were received and the time taken to examine them was un- 
duly long. Meanwhile a few favoured firms in England and 


| oil fuel. 


The threads | 


The rear die head | 


carries a | 
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Germany were asked to send in frevised tenders or modified 


| designs, and the chance of these orders being placed at an 
early date is still problematical, In the case of the 
destroyers, which began at 450 and 650-ton boats of 30 and 
28 knots respectively, the same policy has been followed. 
| Twelve vessels of 32 knots speed and about 950 to 1000 tons 
| displacement have at last been provisionally placed, four with 
Messrs. Cammell, Laird and Co., four with Messrs. Brosse and 
| Fouché, two with Messrs. Krupp, and two with Schichan. 
| THESE twelve vessels will certainly materialise as a 
blended design of extraordinary compromise unless the 
| Argentine Naval Commission will accept relatively wide 
| differences of type. With four firms in three different 
| countries, standardisation, even with the drastic specification 
| required, will be no easy matter. Turbine-driven twin-screw 


| vessels are required, the armament being 4.4in. guns and 


| 3.2lin. tubes. A radius of action of 3000 miles at 15 knots 
is to be provided, and the vessels are to have both coal and 


TWIN-SCREW turbine installations, by the way, are fast 
rising in favour. Most of the 1908 German destroyers were 


fitted with them, and all the 1909 boats are to be also. 
| Moreover, two British boats being built at Clydebank are to 


| have turbines and twin screws, and there are various other 


foreign destroyers fitted with a similar arrangement. Of the 
last batch of German boats, six—-V 180 to V 185—were 
ordered with A.E.G. turbines from the Vulcan Company, 
two from Schichau with Melms and Pfenniger turbines, and 
four from Krupp’s Germania Works with the combined 
impulse and Parsons turbine. 


SEVERAL very high speeds of German destroyers have 
| recently been published by the respective claimants for 
| records, and though the figures are genuine, the conditions 
have been special and the speeds are really of little value for 
comparative purposes. V161, the last of the 1907 batch of 
destroyers, and which was the first twin-screw destroyer with 
A.E.G. turbines, made 32.5 knots ; G 137 made 33.1. | Both 
these trials, run at about 600 tons displacement, were in 
| relatively deep water. The speeds of 34.02 and 34.6 quoted 

for the later vessels of the 1908 programme are for the highest 
pair of runs in the shallow water of the measured mile near 
Swinemund. On the four hours’ official trial, G 171, which 

| has attained the fastest speed up to date, made 33.86 in 
relatively shallow water, This is really equivalent to about 
32.75 in deeper water, wherein G 169 made 32.5 knots on 
the full power trial. The German Torpedo Department 
insists on a twelve hours’ trial, the vessel starting loaded with 
all fuel and provisions for one month. Under these cireum- 
stances G 171 only attained 29.4 knots and V 164 28.8, the 
displacement being about 740 tons compared with the 640 on 
the speed trials, during which period no less than 14,500 
S.H.P. was developed. 

IT is interesting to note that the two later batches of 
German destroyers have all been fitted with four boilers, three 
of which are fitted for coal only and one for oil. This 
system is tending to become very popular for small powers 
that do not care to risk the high cost of an “‘all-oil’’ boat, 
but vet wish to obtain some of its advantages for high speed. 


THE Brazilian scout cruisers Bahia and Rio Grande have 
recently undergone highly satisfactory speed trials off the 
mouth of the Tyneand are now being completed prior to their 
departure from Elswick for Brazil. 


THE two river class torpedo boat destroyers which were 
built by Messrs. Cammell, Laird and Co. as stock ships have 
now been purchased by the Admiralty and named Stour and 
Test. These two boats were built subsequent to the numerous 
other river class vessels constructed at the same yard, and 
embody various minor improvements. 


WITH the new British destroyers of 780 tons, the Admiralty 
has introduced a novel system ofasking for torpedo boat tenders. 
Hitherto, torpedo craft have always been designed by private 
builders to a specification and guidance sketch, which gave un- 
limited scope for original design and which encouraged ex- 
perimental investigations in such craft with a natural view 
to ulterior commercial advantages. In the twenty boats of 
1909-10 programme, the lines, scantlings and general 
| design emanated from the Admiralty, thus relieving those 
builders whose experience was limited, but whose construc- 
tional facilities were considerable, of the most difficult portion 
of the contract. Asa result the prices at which the boats 
were placed were considerably reduced, and at least two firms 
| new to this class of work enter into competition with builders 
| who have made a special study of the problems involved. 
There is no doubt—and quite rightly too—that the Admiralty 
| have been at some pains to embody in the new designs the 
| best features of the earlier boats and stability, sea-keeping quali- 
| ties, strength of hull, and ease of propulsion have received special 

attention. The vessels are rather fuller than has generally 
been the case before; their dimensions are 240ft. by 25ft. 
| Oil fuel is to be reintroduced. 


THE Stratus Prize.—The Status Prize will be awarded by the 
| Society of Engineers each year for the next four years ending 1913 
if papers of sufficient merit are received) for the best paper written 
| by any person on the subject of ‘‘ How to Improve the Status of 
Engineers and Engineering, with special reference to Consulting 
Engineers.” The prize will consist of books or instruments, of 
the value of three guineas, selected by the author of the successful 
essay. The essay is to be written in the third person, is to contain 
not fewer than 4000, nor more than 6000 words, and is to be typed 
on one side only of foolscap paper, the distance between the lines 
| being Zin. or more. All essays submitted in competition for this 
| prize, and the copyright therein, are to become the property of the 
| society, but the donor is also to have the right of publishing such 
| essays or any part thereof. The Council of the society may, at 
their discretion, permit the publication of any essay by its author, 
on such conditions as they may think fit to require. The selected 
essay will be read and discussed at a meeting of the society, the 
reading being done by the author if possible, and such essay will be 
published in the usual manner in the Society’s Journal, the author 
being entitled to receive 50 copies of his paper upon publication 
thereof. The prize will not be awarded to any member of Council 
or officer of the society. Essays sent in for competition must le 
received by the secretary on or before May 31st, in each year, 
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RAILWAY MATTERS. 


APPROXIMATELY 8748 miles of new main track were built 
in the United States during the year 1909, as compared with 3214 
miles for 1908, ‘The 1908 record was the smallest since 1897, when 
”109 miles were built. These figures do not include new second, 
third, or fourth track sidings or electric lines. The net increase 
during the year is about 164 per cent., and 28 per cent. less mileage 
was built than in 1907. 


Ir is reported from Pekin that the negotiations for the 
proposed railway from Chinchaufu to Aigun have reached the 
stage of agreement upon the broad principles which have the 
approval of the Throne. According to these plans a loan of 
£8, 000,000 to £10,000, 000 will be furnished by an American syndicate 
fora line 750 miles long, constructed by British contractors. The 
route does not touch the Japanese sphere, but cuts the Russian line 
at Tsitsihar, proceeding thence to Aigun, on the Amur River. 





Tue Metropolitan Railway Company has decided to 
run Pullman cars on some of its trains. As with all innovations, 
states. the Railway News, the beginning will be a small one. These 
cars will only be attached at first to two trains—one from Ayles- 
bury to the City in the morning, and the other from the City to 
Aylesbury in theevening. They willbe luxuriously equipped. Break- 
fasts will be provided in the morning and tea in the evening. Only 
tid. extra will be charged in addition to the first-class fare between 
the City and Rickmansworth, and a shilling between Aylesbury 
and the City. These new Pullmans will be introduced next month. 


PROBABLY the very oldest system of electric tramway 
in India, states the K/ectrical Review, is that in Madras. Originally 
it was an underground conduit system, designed and carried out 
by the E.C.C., but the first monsoon weather proved that in prac- 
tice it had many drawbacks. The tramway was laid down in 18 
and soon converted to an overhead trolley-wire system. For 
thirteen years the scheme has operated with varying degrees of 
success, and against many disadvantages. This year, however, the 
Government, having regard to complaints as to the condition of 
the rolling stock and permanent way, has issued an order 
empowering the Corporation, through its engineer, periodically to 
inspect the system, and to call on the company to make good any 
defects, the Government being the arbitrator in case of disputes. 





Tuat the controlling devices for a single-phase car 
equipment need not be more complicated than for a direct-current 
car, states the Electrical World, will be apparent at once from the 
tact that any of the methods now used with the latter type of car 
can be applied immediately to the former without alteration. _ It is 
evident that by selecting a suitably low value of trolley E.M.F. the 
familiar seriés-parallel arrangement of motors with rheostatic 
acceleration can be applied to series motors of the single-phase type 
equally as satisfactorily as to those of the direct-current type. 
Moreover, with the alternating-current equipment it is possible to 
substitute reactance coils for the resistances of the rheostats, and 
thereby eliminate a considerable portion of the energy dissipated as 
heat in the control circuits during acceleration. In addition, with 
the single-phase car there can be obtained, conveniently, any desired 
number of voltages to be impressed upon the motor circuits, and 
there is thus no necessity for limiting the E.M.F. to a single value, 
as must be done with direct-current equipments. To this latter fact 
is attributable the essential difference between the controlling 
circuits of single-phase and direct-current cars. 

AccorpiInG to the Electric Railway Journal, New 
York, experiments with a method of increasing traction by mag- 
netic wheels have been conducted for some time by Mr. O. Heinze, 
of Lowell, Mass. The wheel contains four magnet coils, outside of 
which are four segments comprising part of the tread of the wheel, 
and aring of 12 per cent. manganese steel is clamped between 
them and the wheel proper to send the magnetic circuit into the 
rail. The energising of the magnets isso timed that each succeed- 
ing section of the wheel is attracted to the rail just in advance of 
making contact with it, so that the device, besides giving increased 
adhesion, also assists acceleration. The current is cut off from 
each given segment as soon as it is no longer in contact with the 
rail. Tests have been made on a truck equipped with two 35 
horse-power 550-volt standard railway motors, and weighing 
13.000 lb. With the traction due to weight alone the motors 
developed a drawbar pull of 2500 lb. With the wheels magnetised, 
the tractive effort was increased to 8500 ]b., or more than 300 per 
cent. The inventor does not claim to increase the traction by such 
a liberal percentage on an ordinary car, but states that a car 
equipped with his device should be able to mount grades that are 
otherwise impossible without a rack. 


Ir is reported that the concession for the construction 
and working of an underground electric railway network at Buenos 
Ayres has now been definitely granted by the city authorities to the 
Anglo-Argentine Tramways Company, and the Compagnie Générale 
de Tramways de Buenos Ayres. The underground railway, which 
will consist of three lines, will be worked in conjunction with the 
tramways at present in operation. The agreement fixes the 


duration of the concession at 80 years, and also brings toa uniform | 


term of 80 years all the concessions worked by the Anglo-Argentine 
Company, some of which only had a currency of 50 years. On its 
part the company has undertaken to pay 6 per cent. of the gross 
receipts to the city, together with an additional 12 per cent. on a 
portion of the receipts exceeding a fixed sum per mile and per 
annum. The underground lines will also be subject to the 
payment of 6 per cent. of the gross receipts, but will be exempt 
from the 12 per cent additional tax. At the same time when joint 
tickets for the tramways and railway are issued, this fact will have 
to be considered when calculating the amount of the additional tax 
to be paid by the tramways. The three underground sections 
are:—(1) Plaza de Mayo-Plaza Once; (2) Plaza Constitution- 
Estacion Retiro, and (3) Plaza de Mayo-Plaza Italia, the total length 
being about 9.3 miles. The first section is to be completed by June, 
1913, the second by December, 1914, and the third by December, 
1917. It is stated that the whole of the undertaking and rolling 
stock will pass into the possession of the city free of charge on the 
expiration of the concessions. 


THE Lille-Roubaix-Tourcoing Railway, recently opened, 
derives its current from an overhead cable, supplied from the 
generating station at Wasquehal. The current, which is a three- 
phase one of 10,000 volts, with a periodicity of 50, is transformed 
at sub-stations to a continuous current of from 550 to 600 volts. 
The carriages are of two types, small rigid cars and bogie cars, the 
latter having a 30-kilowatt motor over each spring—that is, four 
motors, giving 120 kilowatts. In spite of sharp curves, the rate 
attained is about 38 miles an hour. According to the Electrician, 
The particular point to which attention may be drawn in con- 
nection with this railway is the overhead work. The majority 
of similar lines working at the present time utilise double 
catenary suspension, which ensures that the trolley wire shall 
always be perfectly horizontal. To collect from this arrangement 
only a bow or pantagraph has hitherto been employed. On this 
railway, however, a trolley is being used, and no special arrange- 
ments have been made for adapting it to the catenary suspension. 
The supperting poles are placed 300ft. apart. The gauge of the 
railway is 1 metre, and Broca rails, weighing 80 1b. per yard, are 
used. Both bogie and ordinary trucks are employed. The former 
carry a 30-kilowatt motor on each axle, the whole car, therefore, 
having a motor capacity of 120 kilowatts. These cars, which can 
negotiate a curve of 50ft. radius, allow a speed of nearly forty 
miles per hour to be obtained. The cars are fitted with hand, air, 
and electro-magnetic slipper brakes. Current for working the line 
is supplied from a neighbouring generating station, three-phase 
current at a frequency of 50 being transformed down to continuous 
current at 550 volts in four sub-stations placed along the line. 











NOTES AND MEMORANDA. 


A compounp of six parts lard and one part rosin is 
given by the Brass World as an efficient protection for polished 


steelwork from rust. The two ingredients are melted together 
and stirred until cold. The rosin prevents the mass from becoming 
rancid, and also acts asan air-tight film. If rubbed upon a polished 
steel surface it effectually preserves and protects the polish. 


Recentty Mr. W. Casmey, of Leeds, read a paper 
before the Rotherham Engineering Society on ‘‘ Engineering in 
the Boiler-house.” Mr, Casmey stated that there was an indica- 
tion that the factory chimney would be supplanted by mechanical 
draughts or fans, as the cost of maintaining steam by such methods 
was only about one-sixth that of chimney draught. He pointed 
out that while steam gauges and water indicators had long been 
in use, stokers had no assistance in ascertaining the volume of air 
necessary for combustion. A full combination indicator had, how- 
ever, been invented for this purpose, consisting of a gauge actuated 
by the draught of the chimney and baving a graduated scale 
giving the pounds weight of coal burned to the square foot of 
grate per hour. 

AccorDING to the Electrician, the auxiliary lighting of 
the Dammtor station at Hamburg is carried out by four flame are 
lamps working on a circuit whose frequency is 25. These lamps 
burn in groups, two being connected in series across a pressure of 
110 volts. The alternating current by which they are supplied is 
taken direct from the tramway feeder belonging to the Blankenese- 
Oblsdorf railway, the voltage being stepped down from 6300 to 220 
volts. Across the outer conductors of the three-wire system used 
are motors working the luggage lifts. The 110-volt current for are 
lighting is taken from one of the outers and the neutral, and even 
when the auxiliary lighting and the usual lighting circuit, which 
works at 4 frequency of 50, are in operation, the difference between 
the two frequencies can scarcely be distinguished, leaving out of 
consideration the fluctuations which occur when the trainsare started. 





IN a paper on irrigation read last Tuesday night before 
the Colonial Institute in London, Mr. C. W. Peterson, the general 
manager of the Canadian Pacific Railway Company’s irrigation 
department, described the company’s new scheme for providing 
irrigated farms for settlers. The Canadian Pacific Railway Company 
is offering to the settler, farms on an irrigated tract of land 
extending eastwards of Calgary for 150 miles, with a width north 
to south of 40 miles. An almost inexhaustible water supply is taken 
from the Bow River, and when the works have been completed there 
will be about 4000 miles of canals in operation, The farms are of 
from 80 to 100 acres, and each will be provided by the company 
with buildings such as the settler usually erects for himself ; and 
further, about 50 acres will be broken, so that there may be a 
revenue-producing crop available within a few months of the settler 
taking possession. 

In a paper read before the Society of Engineers, 
Mr. J. C. Cornock gives the cost for a 5-ton steam wagon as about 
£1 per day, this including depreciation and repairs at the liberal 
rate of 20 per cent. The cost per ton-mile he estimates as varying 
from 1}d. to 9}d., the heavier cost being incurred with short runs, 
long stops, and loads one way only. The estimates of another writer 
amount to about 14d. for coke, 5d. for wages, 24d. for repairs and 
renewals, and about 2d. for other charges, or a total cost of about 
1]d. per mile. Although the full load on the lorry might be, say, 
5 tons, the average load would probably not exceed 3 tons, which 
would give about 4d. per ton-mile as the cost of running. The 
revenue was apparently about Is. 5d. per mile, so that the running 
expenses amounted to about 65 per cent. of the revenue, which, 
curiously enough, is about the figure usual for both railways and 
electric tramways, although these three kinds of transport have not 
a great deal in common. 


ACCORDING to a contemporary, Professor Osann holds 
that the advantages of the dry blast are mainly confined to 
furnaces that do not run well under ordinary conditions, but con- 
sume an unduly large amount of coke, the usual cause being that 
the sectional area of the furnace has become lessened. In view of 
this circumstance and of the high cost of fitting up a large dry-air 
plant, he recommends that, for a group of furnaces, the drying 
plant should be merely large enough to supply one of them—the 
largest, if there be any difference in their size—with dry blast, 
arrangements being made for coupling up this plant to any of the 
blowing engines. By using the drying plant only when any of the 
furnaces begin to go wrong, the deterioration may be retarded and 
prevented from becoming chronic. This would reduce the cost of 
dry blast considerably ; and, by making provision for admitting 
controllable amounts of steam into the dry blast, it would also be 
possible to remedy other working defects of the furnaces. 








THE constant o of Stefan’s law—the energy radiated by 
a black body at temperature T deg. absolute = o T4—has generally 


been assumed to have the value 5.32 x 10~ 1", as deduced by 
Dr. Kurlbaum from his observations. M. Féry’s recent observa- 


tions give, however, 6.3 x 10 ~ % Owing to this disagreement, 
MM. Bauer and Moulin have made a re-determination of the 
constant by heating a platinum strip iz vacvo until the radiation 
from it was equal in amount to that from a perfectly black body at 
the melting point of gold (1064 deg. C.). The electrical energy given 
to the strip was then measured. 


within 1 per cent. 6.0 x 10 ~ 12 and are disposed to question the 
accuracy of Prof. Planck’s expression for the energy of each wave- 
length sent out by a black body at any temperature. An account 
of the work is contained in the résumé of communications made to the 
Société frangaise de Physique at the meeting on December 3rd, 1909. 


THE transmission lines of the Niagara, Lockport, and 
Ontario Power Company running from Niagara Falls, Ontario, to 
Syracuse, New York, have recently been provided throughout 
their entire length with a device, designed by Mr. L. C. Nichol- 
son, of the Buffalo office of the company, which is said to afford 
excellent protection against lightning troubles. A metal ring is 
supported on the frame of the tower just below the lower petticoat 
of the insulator in such manner that the distance between the line 
wire and the ring is shorter than the distance between the line 
wire and the insulator pin. The ring, which surrounds the insu- 
lator, and is larger in diameter than the latter, is thoroughly 
earthed to the tower, so that the tendency would be for a light- 
ning discharge to jump the shorter distance between the line and 
the ring in preference to the longer route to the pin and thence to 
the ground. Moreover, the are, if there be any, in crossing the 
path thus formed, is kept away from the insulator, and trouble 
due to arcing is minimised. The device is claimed to have met all 
expectations. 

AccorpInG to plans formulated by Rear-Admiral 
Cowles, chief of the Bureau of Equipment of the U.S. Navy, 
and submitted by him to Congress, wireless apparatus of the 
latest type is to be supplied to all the new vessels of the navy, in- 
cluding destroyers and all auxiliaries, as this latter class of vessel 
has proved very valuable in establishing wireless chains across 
long stretches of ocean without the necessity of disrupting the 
fighting fleet. Another shore station is contemplated at Dutch 
Harbour, Alaska, to provide wireless communication to Bering Sea, 
connecting with the Cape Nome station, permitting vessels from 
Nome to Lower California to keep in touch with the world. After 
the contemplated high-powered station in Washington has been 
completed it is believed a similar station will be’found necessary in 
the following places :—The west coast of the United States, the 
Panama Canal Zone, Hawaii and the Philippines. With stations 
at these places vessels will be within call while in practically all 
waters where naval operations of interest to the United States 
might be expected. Each station will cost £20,000, 


They deduce as the value of o to- 








MISCELLANEA. 


A serious attempt is to be made to develop Russia's 
mercantile marine. The Ministry of Trade has laid before the 
Duma of the Empire a proposal to allow iron-built ships to be 
imported to Russia free of import duty for the next ten years, and 
also to grant Government subsidies to merchant vessels built in 
Russian yards. 

THE project for building a new iron railway bridge 
across the Neva in St. Petersburg has now been worked out, and 
the bridge is to be begun without delay. The bridge will be of an 
extremely simple pattern, and its length is to be 1750ft. The 
total cost, inclusive of the cost of the land required at either end 
of the new bridge, will amount to £191,250, 


Ir was stated in Leicester last Tuesday that at the end 
of last week a gentleman, resident in the Midlands, accomplished 
a successful flight in an aeroplane in Leicestershire. The machine 
was of his own invention, and a distance of over 70 miles is stated 
to have been covered before a descent was made. The flight was 
accomplished at night, under cover of darkness, the object of the 
inventor being to avoid publicity and safeguard his patent right. 


WE hear that a new type of taximeter, which, in 
addition to recording the fare on a dial, will, at the end of a cab 
journey, issue a ticket stamped with the exact fare a passenger has 
to pay, with any extras incurred, has been placed for examination 
before the Public Carriage Department at Scotland Yard, 2s well as 
before several motor cab companies. The new taximeters also 
record on paper the details of the cab’s daily work—the distances 
covered, waits, number of fares, and takings. 


SWELLING ground cannot be held by timber; means 
must be provided for relieving the pressure of the ground from 
time to time.. It will cause little trouble if spaces are left between 
the lagging, through which the pressure may be eased at intervals 
by removing some of the material. Expedients such as pack- 
inz with straw are valuable only until the swelling becomes suth- 
cient to pack tightly the cushioning substance. When this becomes 
packed solidly it transmits the pressure to the timbers. 


AccorpinG to Electrical Engineering, a definite pro- 
posal has been put forward for the construction of a tunnel 
between Denmark and Sweden, starting at Copenhagen, and con- 
necting up with Malmoe. Connection would be made on the way 
with the small islands of Amager and Saltholm, and the electric 
trains which it is proposed to work through the tunnel would run on 
the surface on these islands, in order to reduce the underground 
journey as much as possible. If the scheme is carried out, it is 
estimated that the trip could be made in 14 hours. 


Tue Electrical World illustrates an electric heater for 
drying the matrices used in newspaper printing, and states that 
the close control of the temperature obtained with electric heating 
the rapidity with which the drying is effected, and the technical 
excellence of the ‘‘mats” thus dried, are strong points in favour 
of the method. Further, as the electric heater can be applied 
exactly where it is wanted, the room is not heated as with gas or 
steam, and the electric process is more economical than any other. 
Printers’ electricians on this side of the water may take a hint from 
this. 


ALTHOUGH the use of telephones in mines is not of 
recent origin, states a contemporary, the advantages are, perhaps 
hardly really appreciated until they have once been tried. Pro- 
bably at no time in the history of mining has there been a greater 
demonstration of the great need of telephones in mines than at the 
Cherry coal mine disaster, in the United States. How many more 
lives could have been saved had the mine been fully equipped with 
telephones is entirely problematical, but it is certain that the 
number would have been greater had opportunity been afforded 
for communication between the rescuers and the entombed men. 


AN improvement in the Swiss motor car industry 
manifested itself, especially in the lorry trade, in the year 1908. 
The home requirements are not, however, sufficient to keep the 
Swiss motor car industry fully employed, so that more attention .is 
being paid, with good results, to foreign markets. Business with 
foreign countries is, to a certain extent, rendered more difficult by 
the fact that most Government orders are given only to native pro- 
ducers. In Germany, motor cars, which correspond to the militafy 
requirements, receive a relatively very high subsidy, and other 
countries appear to be adopting a similar system. Germany, the 
United Kingdom, France and Italy were the principal markets for 
Swiss motor cars. 








A NEw form of mercury interrupter has recently been 
invented in which there are no reciprocating parts, but the inter- 
ruptions are produced by a ripple formed in a stream of mercury. 
The mercury is contained in a revolving vessel within which a 
contact piece is fixed. The mercury is thrown by centrifugal force 
to the inner periphery of the vessel. At one point the stream of 
mercury is obliged to pass over a deflector, producing a ripple or 
wave, and the contact piece dips into the mercury stream at this 
point as it revolves with the vessel. The frequency of the inter- 
ruptions may be varied by making the deflector revolve slowly in 
the same direction as the vessel is revolving, or in the opposite 
direction, or letting it remain stationary. 


Me rat filament lamps generally are supposed to be of 
a pretty frail nature, so that the slightest touch breaks them. 
This idea is counteracted by an account given in the Electrical 
World of a collision between a Pennsylvania eastbound passenger 
train and an empty engine just outside Jersey city on the morning 
of November 8th. This accident resulted in comparatively few 
injuries to the passengers, due to the fact that the strong frames 
of the passenger cars resisted crushing. The damage to engines 
and cars, however, was considerable. One of the steel passenger 
coaches jumped the track and turned over on its side, denting in 
the steel plates about 18in. Included in the lighting equipment of 
this car were nine tungsten lamps, and itis interesting to note that, 
after the wreck, these lamps were found to be in perfect condition® 


WE hear that the Isthmian Commission, which is the 
controlling authority over the Panama Canal, now in course of . 
construction, have arranged to purchase the dredger Walter Glyn 
one of the largest owned by the Mersey Docks and Harbour 
Board, which is intended to be used for the great excavating works 
at the approaches to the vast canal which is to connect the Atlan- 
tic with the Pacific. The purchase price is said to be £50,000. The 
dredger is one of the most powerful and efficient yet built. It is of 
immense size, and is provided with scoops or buckets arranged on an 
endless chain, which is carried on a frame or ladder attached to 
the vessel at its upper end. The frame, with its chain of buckets, 
can be turned round its upper end as on a pivot, and so can be 
raised or lowered to suit the depth at which dredging is to be done, 


Tue Electrical World of New York states that Repre- 
sentative Roberts, of Massachusetts, has introduced a resolution in 
the House at Washington providing for the creation of a Wireless 
Telegraph Board. The duties of the Board, according to the 
resolution, shall be ‘‘to prepare a comprehensive system of regula- 
tions to govern the operation of all wireless plants afloat and ashore 
which come under the cognisance of the United States, with due 
regard for Government and commercial interests.” It is provided 
that within thirty days of the appointment of the Board a report, 
with recommendations, shall be submitted to Congress. The 
Board is to consist of seven members, consisting of ‘‘one expert 
each from the War, Navy, and Treasury Departments, three 
experts representing commercial wireless telegraph and wireless 
telephone interests, and one scientist well versed in the art of 
electric-wave telegraphy and telephony.” 
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we must, 


REPLIES. 


correctly speaking mitre wheels must be of the 
If there is any variation 
** Mitre” 


S. H. (Dukinfield).—No : 
same size and at right angles to each other. 
from this condition, bevel is the correct term. 
is going out of use. 


as a definition 





MEETINGS NEXT WEEK. 
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19th, at 10.30 a.m., at the Institution of Mechanical Engineers, Storey’s- 
gate, Westminster, S.W. Annual general meeting. 

INSTITUTE OF MARINE eamgng eer ag: a January 17th, at § p.m., at 
58, Komford-road, E. Pa “ Oylinder Losses and the Adiabatic Expan- 
sion of Steam with and aitnen Superheat,” by Mr. J. Clark. 

Royal InstitvTION OF GREAT BRITAIN. Picking January 21st, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, *‘ Light Reactions at Low 
Temperatures,” by Professor Sir James Dewar, M.A., LL.D., D.Se., F.R.S., 
M.R.I. 

KoyaL METEOROLOGICAL Society.— Wednesday, January 19th, at 7.30 p.m.» 
at the Institution of Civil Engineers, Great George-street, Westminster, | 
Annual general meeting at 7.45 p.m. Address, 
‘Some | Relations of Meteorology with Agriculture,” by Henry Mellish, 
F.R.G.S8., President. 3 

Roras Society or Arts.—Monday, January 17th, at 8 p.m., at John- 
street, Adelphi, W.C. Cantor Lectures: ‘‘Textile Ornamentation,” by | 
Alan 8. Cole, C.B. Wednesday, January 19th, at8p.m. Ordinary meeting. 
“The Japan-British Exhibition, 1910,” by Count Hirokichi Mutsu, C.V.O., 
Imperial Japanese Government Commissioner. 

PuysicaL Society or Loxpox.—Friday, January 21st, at 5 p.m., at the 
Imperial College of Science, Imperial ‘Institute-road, South Kensington. 
| Papers: “ Saturation Specific Heats, &c., with van der Waals’ and Clausius’ 
“The Polarisation of Dielectrics in 
a Steady Field of Force,” by Prof. W. M. Thornton, D.Se., D. Eng. ‘On 
the Use of Mutual Inductometers,” by Albert Campbell, B.A. 

Tue Institution OF Civit ENGINEERS.—Tuesday, January 18th, at 8 p.m., 
at Great George-street, Westminster, 8S.W. Ordinary meeting. Discussion, 
“The Design of Rolling Stock for Smooth Rail Working on Heavy 
Gradients,” by Frederick William Bach, M. Inst. C.E. 
By Ivan Collingwood Barling, 
M. Inst. C.E. Wednesday, January 19th. Students’ visit to the New 
Horseferry Station of the Westminster Electric Supply Corporation. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, January —: at 
8 p.m., in the Institution House, Storey’s-gate, St. James’s Park, West- 
minster, S.W. Ordinary general meeting. Paper, ‘‘ Ninth Report to the 


| Alloys Research Committee on the Properties of some Alloys of Copper, 


| Aluminium, 





| 


| Excellent as it is in 


| siderable changes must be looked for before long | 
|in the technical features of the design. 
| present—we speak generally of both the Parsons 
and Curtis types, the only two that offer serious | 





and Manganese; with an Appendix on the Corrosion of 
Alloys of Copper and a when Exposed to the Sea,” by Dr. W. 
Rosenhain atd Mr. F. A. H. Lantsberry, of the National Physical 
Laboratory, na. 

THe IxsrituTION OF MINING AND METALLURGY.— Thursday, January 20th, 
at 8 p.m., at the Rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Ordinary general meeting. Papers: ‘“‘Copper 
Leaching Plant in the Ural Mountains,” by A. L. Simon. ‘*Some Analyses 
of Copper Blast Furnace Slags and Determination of their Melting Points,” 
by A. T. French. ‘*The Detection of Minute Traces of Gold in Country 
Rock,” by Arthur R. Andrew. ‘‘ Errors due to the Presence of Potassium 
lodide in Testing Cyanide Solutions for Protective Alkalinity,” by Bede 
Collingridge. 
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The Present Status of Turbines in Warships. 


THE marine steam turbine is in a very uncertain 
position as far as its future design is concerned. 
many ways there 
about it that is not entirely satisfactory, and con- 


It is, at 


probabilities of survival—well proved to be econo- 
mical, its durability is beyond question, while 
its intrinsic suitability for marine propulsion may 
be gauged from the fact that there is now some- 
what over 6 million horse-power at work or 
construction. Nevertheless, could the answer be 
freed from all bias, it would be difficult to say 
exactly what is really the best arrangement of 
turbine machinery for warship work. That the 
British Admiralty is uncertain is shown by the 
widely differing types of arrangements that we find 
in the Amethyst, Dreadnought, Blanche, Bristol, 


Newcastle, and Orion. The German and United 
States Admiralty Engineering Departments are 


equally uncertain what type of machinery to install. 
Each is adopting Parsons turbines on four shafts, 
Curtis on two or three, or reciprocating engines. 
Generally speaking, the difference between three 
and four shafts is settled by the question of 
horse-power and revolutions, or, to go into greater 
detail, by initial blade height in the turbine. 

But assume the same class of ship—a. Neptune 
for example, of 25,000 S.H.P. and 21 knots— 
what is the best type that can be adopted ? When 
the Dreadnought was built. there was no question— 
other types had not been developed—but now 
matters are different. To anyone who has seen the 


stern of the Vanguard, with her four 9ft, screws, and | 


Paper, ‘‘The | 


is much | 


under | 


compared it with that of the St. Paulo—both vessels 
are being completed at Barrow at the present time 
—with two of 18ft. diameter, there can be no doubt 
of the greater advantages of the twin screw. But 
what of the turbine? ‘Triple screws have never 
been favoured in this country, but they are being 
tried in the new German turbine battleship, which 
in this particular follows previous practice. Four 
shafts appear to complicate a stern very much, but 
for very fine ships, where the wing propellers can 
be placed far ahead of the inner ones, the results 
obtained have been good. When the screws have 
not been sufficiently separated the results have 
been poor—very poor. The main objections that 
| can be raised to most existing warship arrangements 
are the use of cruising turbines and the adoption of 
separate astern turbines. The former are useless 
| weight at full speed, besides being a most unneces- 
|sary brake on the main turbines; at low speeds 
the value in lowering consumption ranges from 
| practically nil in large vessels to a measurable, but 
very small, amount in destroyers, and only in these 
because of the extraordinary range of power at 
which such vessels are steamed. The same weight 
in either type of ship applied to fuel would be of far 
greater value and reduce the complication. Sepa- 
rate astern high-pressure turbines are just as bad. 
| They brake the ahead turbine, they are relatively 
very heavy, and add equally to the complication. 
| Ts it really necessary to reverse all the shafts of a 
| four-shaft vessel? The Mauretania has only two 
shafts so fitted out of four,and there are various other 
vessels like her. Quite apart from many debatable 
points of detailed mechanical design, these features 
alone justify our asking seriously if we have really 
| got the best design? Are matters not in a state 
of uncertainty because of the patent position and 
a desire to avoid additional complications or 
royalties? Or is it, perhaps, that having adopted 
'one style, there is some hesitation in certain 
quarters to blend with it some of the salient features 
|of another? Much more important to the Navy or 
to those interested in steamship propulsion 
generally would be an unbiassed answer to the 
question, Would it not give us a better engine if we 
did blend the better features of the two turbine 
systems now in vogue? Inthe newer large ships 
of the Navy, cruising turbines are abandoned, but 
separate high-pressure astern turbines remain. The 
high-pressure ahead turbine is lengthened by one 
stage of blading, which is meant to act as a cruising 
| turbine below certain speeds ; for higher speeds the 
| steam is by-passed to the second or third stage. 
| The blades in this initial stage are necessarily short 
| 





‘and relatively inefficient. Can this be called a 
| good mechanical system for obtaining low-power 
|economy ? Is it likely to remain as a perma- 
nent feature in turbine design? A four-shaft 
| Neptune has four propellers, about 9ft. dia- 
| meter, revolving at 320 revolutions. If fitted with 
three shafts the screws would be 10ft. 6in. diameter, 
and revolve at 280 revolutions, while twin screws 
would require to be 13ft. diameter and revolve at 
225. Suppose we made them 14ft. instead, and 
ran them at 210, could we not get a better propeller 
efficiency than with four of 9ft. diameter where the 
| wing screws, owing to the full nature of the ship, 
must interfere with the inner screws. There is no 
| doubt that this is possible. Again we ask what of 
the turbine ? Take the existing low-pressure turbine, 
and increase the mean diameter in the ratio of 
| 320/210 and reduce the blade height to give the 
same area through the blades as before. This 
turbine will not be quite so efficient, owing to 
i relatively greater leakage over the blade tips, but 
the blades will be shorter, and therefore narrower 
and of smaller pitch. In the same total length it 
will be possible to add the requisite few rows to 
| keep the economy of the low-pressure turbine the 
same. The difficulty lies in the arrangement ol 
the high-pressure portion. We have seen how the 
propeller efficiency is improved and the efficiency of 
| the low-pressure portion maintained as before, even 
a slight reduction in the previous efficiency of the 
high-pressure portion—only 50 per cent. of the 
| power—might be allowed and still leave a gain in 
total efficiency. The mechanical features of an 
impulse high-pressure portion composed of either 
one or two velocity compounded stages present 
| some little difficulty whether the revolving blades 
be mounted on a drum or on dises, as in the Curtis 
design. But such an arrangement allows the use 
of only one cylinder for each unit. Nozzles can 
easily be shut off independently if cruising condi- 
tions are required, there is no separate astern cylin- 
der, and no mazed complication of valves to handle 
as in cases where there are two cruising turbines in 
| series, and one side is required to go ahead and the 
other astern, The practical difficulty of having a 
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very ae rotor to handle is certainly an objection 
bui not a serious one, but the advantage of two 
shafts over three or four with all the bearings, 
glands, and stuffing-boxes is a very real one—to the 
man in charge. If the high-pressure modification 
can be carried out efficiently there will be a gain to 
the owner of the installation too. 

There is no doubt that there is a strong tendency 
towards this development of the twin-screw turbine 
at present. All the Argentine destroyers are to 
have twin screws, all the latest German destroyers 
have, and they have proved amply successful. Is 
it certain that the five-cylinder complication on 
three shafts as adopted in all the 1908 and 1909 
British destroyers is really the best? If so, it is 
hard to see why. One difficulty in adopting twin 
screws lies in the case of limited draughts of water, 
then three may have to be used. Even so, is not 
the single-cylinder type of turbine—one complete 
unit per shaft—likely to be the ultimate solution ? 
There is nothing strikingly novel in the combination 





of one type for the high-pressure end of the turbine | 


and another type for the low pressure. The system 
has been widely adopted for land turbines—origi- 
nally by Mr. Westinghouse in America, we believe— 
but for marine work there are mechanical difficul- 
ties to overcome. Once these by no means 
insuperable points have been arranged for, this 
system is practically sure to replace the more 
costly and complicated one to which, however, 
engineers must always award full credit for being 
that which originally demonstrated the possibility 
of the application of turbines to ship propulsion. 


The Mechanicals. 


On Friday last, 
Engineers held a special meeting to hear two papers. 
It was only moderately attended. 
bers of the council were present, very few of the | 
leading engineers, and neither of the authors. There | 
was no discussion. Dr. Unwin gave a brief epitome | 
of one of the papers, and touched upon the other, 
whilst Dr. Hele-Shaw, after an awkward pause, 
asked a couple of questions, with the obvious inten- 
tion of starting the ball rolling. 


before half-past nine, the greater part of the hour 
and a-half having been devoted to the reading of 
the two papers and a magic lantern display. 
meeting was a fiasco. 

It is not difficult to find the reasons for this | 
failure, and we trust that the council will take | 
them to heart. There is nothing whatever to be said | 
against the papers; there is a great deal to be said | 
against their presentation to a meeting. To begin | 


the Institution of Mechanical | 


} not. 
| obvious. 


| satisfactory results. 





| 


The | 


with, each of them would have occupied certainly two | 


hours to read, and it was only by extensive omissions 
that the secretary dismissed both in about one 
hour. As they stood, then, the papers were too 
long. But the length could have been forgiven did 
they present any features that would have provoked 
debate. As a matter of fact they did nothing of 
the kind ; there was nothing in them to discuss, or 
more properly, what there was in them that might 
have been discussed was crushed and hidden under 
the weight of undebatable matter. Both papers 
were mainly descriptive. The first dealt with an 
ingenious application of the Pitot tube for 
measuring the discharge from the nozzles of Pelton 
turbines and some of the results which had been 
found. Even Dr. Unwin, whose knowledge of such 
subjects is unsurpassed, found it so difficult to make 
any critical remarks on the paper that he confined 
himself to giving, as we have said, a précis of it, 
valuable in its way but throwing no further light on 
the subject. The second paper was a description 
of a power station on Niagara, which is already 
familiar to many engineers. It was 
more nor less than an account of the kind 
that might appear in any technical journal 
or book where no discussion was expected. 
Again Dr. Unwin could only find description 
to add to description, and dwelt briefly on the 
difficulties that ice presented in Niagara power 
stations. Dr. Hele-Shaw asked two questions, to 
which he knewas well as everybody else the answers. 
It is perfectly clear that such papers are not the 
right thing for a discussion society, and as we hear 
rumours that more special meetings to hear similar 
papers are to be called, we suggest that the In- 
stitution should revise its programme whilst there is 
yet time. There is no society more dear to practical 
engineers than the “ Mechanicals.” It is the 
society of the practical man, the society to which 
he goes in the hopes of hearing something that may 
be useful to him in his everyday work, either from 
its scientific or its industrial value. But it is quite 


certain that none of the members desire to sit for | 


Only five mem- | turbine was better 
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an hour on uncomfortable benches listening to the 
reading in abstract of papers which they could 
digest quietly and comfortably, with a pipe, at 
home. Engineers go to these meetings partly 
to meet each other, but mainly to hear what | 
other men have to say about the work of | 
the author, because they feel that knowledge is 
hammered out by criticism, by the contrasting of 
experiences, and by the conflict of opinions. We 
shall probably be taking a generous view if we say 
that one hundred and fifty members of the Institu- | 
tion were present on Friday night. Was it worth | 
calling a special meeting for the benefit of less than | 
one-thirtieth of the whole society when there was 
nothing of subsequent value to report? Clearly 
The course that should have been pursued is 
Either the council should have politely 
intimated to the authors that much as their papers 
were valued, the engagements of the Institution 
would not permit of their acceptance, or the contri- 
bution should have been taken as read and published 
in the ~ Proceedings.”” Other societies follow the 
latter plan regularly, and we believe with wholly 





Those who recall what we said on the discussion 
on Mr. Humphrey’s paper will not accuse us of | 
being captious critics. We are most anxious to see 
the Mechanicals a powerful flourishing body, and 
we should rejoice if every meeting was crowded to 
excess by those anxious to hear the remarks of 
brilliant speakers and eminent engineers. That 
end is not to be attained, we are convinced, by the 
reading of papers like those on Friday last. In the | 
first place, they contain a great deal too much, and in 
the second they contain nothing but statements 
of fact, and a fact without any adherent opinion 
or criticism does not stimulate discussion. It was 
said on Friday that the question of whether a 
with vertical shaft and a foot- 
step, or with a horizontal shaft and huge bear- 
ings, was enough alone to occupy a whole evening's 
debate. We agree, and if the council would 
present a paper to deal with such a subject alone, 
| they would be rewarded. But in this ease it is 
| probable that hardly anyone thought about foot- 


His effort was a | Steps, because attention was deflected by a score 
‘ sa) 
failure, and the evening’s entertainment was over | of other 


things. The subject was too vast for 
discussion. Authors should concentrate the atten- 
tion of their audiences on a few crucial points, or 
the discussion may fail for two reasons; either 
| because in the mass of material no one point is seen 
| clearly by anyone, or because a number of different 
| speakers seize each on adifferent point, and the debate 
| lacks homogeneity. We suggest, in conclusion, to 
the council that they should endeavour to obtain 
|a few monographs by experts on such limited sub- 
|jects as the following:—The governing of gas 
engines; the spacing of condenser tubes; the 
missing quantity; footstep bearings; the beds of 
machine tools; the breech ends of large gas 
engines; water circulation in gas engines; and the 
tightness of steam valves. We are convinced that 
any single one of these subjects properly presented 
and carefully stage-managed, would provoke a lively 
discussion which would not only be appreciated by 
the members present at the meeting but would be 
useful to the thousands who read the “ Proceedings.”’ 


| of 
|area is inadequate, o1 


Locomotive Proportions. 

THE two remarkable articles from the pen of Mr. | 
Wells, which we published on December 17th and 
24th, have no doubt attracted the attention of all 
our readers who are interested in locomotive engines. 
We believe we are correct when we say that no 
similar analysis of locomotive proportions and their | 


| influence on locomotive performance has been pub- 


| lished. 
nothing | 


Dr. Goss’s investigations had a different | 


purpose, and cover a much smaller range. The | 


| deductions drawn by Mr. Wells are not expressions 





of opinion, but statements of the relations of facts 
to each other. The results are curious in more | 
ways than one. They show, in the first place, that 
improvements in locomotives are from first to last | 
only secured by experiment. That is to say, type 
after type is tried, and much water runs under the 
bridges before any definite conclusion is reached. It 
is as impossible, apparently, to predict before- 
hand what the qualities of a given design will be 
as it was thirty, forty, or fifty years ago. This 
is because there are so many indeterminate fac- 
tors. Endless changes can be rung among multi- 
tudinous conditions; and personal idiosyncrasies 
often determine the value to be given to one or 
more when apparently the differences are small. 
It is impossible, however, to read Mr. Wells with 
proper care and not to see that a few things may 
be taken as certain ; and it is worth particular notice 
that in some instances the facts of experience 
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flatly contradict anticipations, while in others 
these are more fully realised than was expected. 
Let us try and set forth some of these in as com- 
pact a form as may be. 

In the first place, Mr. Wells repeats what we 
have often said, namely, that the power of a 
locomotive is more dependent on grate area than 
on any other factor. This is to say that a big grate 
can cover a multitude of sins. No matter how 
good the qualities of a locomotive may be in other 
respects, nothing will compensate for a deficiency in 
the power of burning coal. But this must be taken 
with a  qualification—unfortunately everything 
said about a locomotive requires qualification. 


| When we speak of a big grate we really include a 


big fire-box in which there is plenty of room for 
coal and gases to burn; and the grate and the fire- 
box are by no means the ultimate basis of power. 
We have to consider the quality of the coal and of 
the fireman, and as the first certainly varies not 
only on different railways, but on different 
sections railway, and possibly from month to 
month each section, allowances must be 
we compare the performances of 
locomotives. It is not fair to compare 
the performance of a locomotive burning “ through 
and through.” coal with one burning selected lumps. 
The comparisons made by Mr. Wells, however, are 
all among engines served, no doubt, with excellent 
coal. Taking now the size of the grate as limit- 
ing the power we find that, allowing for the 
dead ’”’ bars at the sides of the tire-box, the width 
of grate cannot exceed 3ft. so long as the fire-box is 


of 
on 
when 


| between the frames, and 8ft. is about the greatest 


length admissible, having regard to the stresses in 
side rods. This gives us 24 square feet as maximum 
area, and is about as much as it is possible to fire 
If a larger grate is needed, then we must 
This has been tried, 
It is ugly, 
of the 
is quite 


have an overhanging fire-box. 
but never found favour in Great Britain. 
expensive, and alters the characteristics 
engine as a vehicle; and, furthermore, it 


| unnecessary, as the normal grate is quite as large 
las a grate need be. 


It will be seen that wide 
differences in the quantity of tube surface seem to 
have very little effect on the steam supplying power 
of the boiler. This is just what might be expected. 
Tube surface can be increased by lengthening the 
tubes, or reducing their diameter and putting in 
more of them. But long, small tubes cannot be 
used with benefit, because of the great frictional 
resistance which they oppose to the passage of gases, 
while adding 2ft. or 3ft. of length is of no importance, 
because a couple of inches at the fire-box end will 
make a great deal more steam. It for these 
of surface 


is 


doing just as well as others with 1700ft., always 
provided the grates are about the same area. The 
absolute dependence of a boiler on the fire-box and 
first 3ft. length of the tubes for steaming power 
very remarkable and interesting. Extensions 
of tube surface does, indeed, make for economy ; 
but the quantity of steam resulting is not much. 
Our readers will notice that Mr. Wells gives 
example after example of changes tried in the 
amount of heating surface, and how small has 
the effect. When an engine is a_ bad 
it is in nine cases out of ten not because 
of tube surface, but because the grate 
* the fire-box too deep. 


is 


steamer 


lack 


Turning now to cylinder capacities and ratios, we 
find that for passenger traffic certain dimensions may 


| be regarded as fixed so far as modern British practice 
| is concerned. 


The diameters are never less than 
18in. or greater than 20in. The stroke is never less 
than 24in. or greater than 26in. We do not 
take such abnormal cases as Mr. Churchward’s 
30in. stroke “ Atlantics’’ into account. Driving 
wheels are never less than 6ft. 6in. or more 
than 7ft. for express work, again excluding a few 
exceptional cases. Furthermore, the universal, 
almost invariable, lap is lin. The true variables 


| are in the dimensions of the boiler and the pressures 


carried. This is very clearly set forth in the tables 
on pages 654-5 in our issue for December 24th. 
An excellent illustration of the small part which 
cylinder dimensions play in settling those of the 
boiler is supplied by Mr. Stirling’s and Mr. Ivatt’s 
Great Northern engines, as set forth in Table VI. 
‘Put in other words, Mr. Ivatt’s engine has twice 
the grate area, and nearly three times the heating 
surface, that his predecessor deemed necessary.”’ 
The average loads are not stated. It is not 
probable that they are more than twice those hauled 
by the Stirling engine. The Stirling engine of 1875 
took trains of 140 tons behind the tender up hill 
from King’s Cross .to Potter’s Bar at forty 
miles an hour, and thence to Grantham at 
just under sixty miles an hour—a very fine 
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performance for under 1200ft. of heating surface 


and a single pair of driving wheels. It is 
clear that it is unnecessary to put in big 
boilers unless the steam can be used. The differ- 


ence between an 8ft. wheel anda 7ft. 7in. wheel 
is far too small to utilise the additional surface. That 
can only be done by increasing the average pressure ; 
but seeing that the lap is a constant, this means 
that the pressure when the exhaust opens must be 
higher, the ratio of expansion remaining the same. 
So far Mr. Stirling’s engine ought to have burned 
less coal per ton-mile than Mr. Ivatt’s. But on 
the other hand, Mr. Ivatt’s boiler is probably much 
more economical than was Mr. Stirling’s. We do 
not know what the consumption per mile of Mr. 
Ivatt’s engine is. That of Mr. Stirling’s outside 
cylinder single engine is given as 22.6 lb., when 
working between London and Grantham and York. 
Probably this only refers to the actual quantity 
burned when running, and not to that used in getting 
up steam and standing. With a double load a 
double consumption would ‘be admissible. The 
feature that comes out most clearly is that the 
cylinders bear little or no proportion to the loads. 
We find engines with cylinders of the same 
capacity employed for hauling trains varying in 
weight between 150 and 300 tons behind the 
tender, and, so far as can be seen, doing equally 
well with either load—a somewhat puzzling cir- 
cumstance which no one would be likely to predict. 

As we have said, Mr. Wells leaves criticism to 
his readers. On one point, however, he might 
have said something with advantage. It is the 
reason why particular proportions are favoured. 
We can supplement the deficiency to a small 
extent. The paramount condition to be observed 
is punctuality at all times and under all cireum- 
stances. Mr. Ivatt long since published a well- 
known diagram showing how difficult it is to make 
up even a lost minute at express speeds. To keep 
time the engine must be able to deal freely and 
certainly with the worst bits of the road and the 


worst conditions of adhesion. To provide for a 


short stiff incline will alter all the proportions | 


of an engine. An extra coach may decide whether 
there will or will not be serious slipping. Much, 
if not most, of what is done in the way of increasing 
the size of locomotives is due to the desire to pro- 
vide for emergencies. 
beautifully on level roads in good weather, and yet 


be almost useless on another section in the winter. | 
There can be little doubt that lack of adhesion is a | 


most important factor. It is because of this that 
Mr. Churchward and many other engineers have 
adopted coupled wheels, the cylinders being very little 
larger than those used with single engines. It 
for this reason, almost perhaps unconsciously, that 
boiler dimensions have so far outgrown the cylinders. 
If an engine with small boiler power begins to slip 
continuously, time cannot possibly be kept; with a 
big boiler pressure will be maintained. More coal 
will be burned, but punctuality will be secured. 
Perhaps at some future period the question of 
adhesion will receive the consideration which it 
deserves. Lack of adhesion is due to a dirty rail. 
Whether it is clean or not depends to some extent 
on the character of the ballast. It ought not to be 
impossible to provide mechanism which would clean 
the rail before the driving wheel. Again, much 
more might be done with sand than is done now. 
No trouble is spared to make it dry. It would be 
worth while to try the effect of using it wet, and 
squirting under the tread of the driving wheel a 
mixture of sand and water such as that used for 
sawing marble and stone. If only slipping could be 
avoided altogether, an advantage would be gained 
the value of which it would be not easy to over- 
estimate. 


The Eight Hours Act in the North. 


THE crisis in the coal trade of the North pro- 
vides abundant food for thought, and affords a 
striking object lesson. Whatever may have been 
the reality or sincerity of the demand for legisla- 
lative interference with miners’ hours of labour in 
some parts of the country, there was no real call 


for such interference in the two northern counties. | 


In order, however, to redeem ill-considered pledges 
and to satisfy a noisy section of miners in Wales, 
Scotland, and the Midlands, the coal industry of 
the North of England has had thrust upon it a law 
vexatious and costly alike to labour, capital, and 
the community. 

The only shadow of a sign of justification for the 
Eight Hours Act in the North was that it might 
improve the conditions under which the boys 
worked ; yet, so far from the new law proving bene- 
ficial even in this case, it is now abundantly 
evident, after less than two weeks’ experience, that 
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the boys will be far worse off, in health as well as 
pocket, than they were before the Act became 
operative. Hitherto the boys have worked on a 
single-shift system. Their hours have been regular 
—their working time, their sleeping time, and their 
meals have been regular. Now that they must 
work double shift—thanks to the Eight Hours Act— 
this regularity is a thing of the past. The boys are 
loud in their condemnation of the Act on this 
score. And so are their mothers, for the 
domestic arrangements which have hitherto pre- 
vailed are completely upset. As a matter of fact, 
the inconvenience which the new Act is causing in 
the home has quite as much to do with the present 
crisis as any rearrangement in actual working con- 
ditions. In many households where there are three 
or four sons as well as the father employed at the 
mines, the new shift arrangements will impose upon 
the mother the duty of preparing ten meals every 
working day, viz., at 5.45, 7, 8.15, 10, 11, and 12 
a.m., and at 2.30, 4,10, and 11 p.m. Such are the 
practical benefits of twentieth-century labour legisla- 
tion. No wonder the Burts, Fenwicks, Wilsons 
and other old leaders of the miners opposed the 
eight hours’ movement from the very beginning. 
| Practical experience now proves that their opposi- 
| tion was justifiable. 

After only a week’s experience of the new 
measure, 3000 miners, assembled at Bishop Auck- 
land last Saturday, passed a resolution condemning 
the Act because, to quote their own words, “ we 
| believe it is detrimental to the health and welfare 
| of the miners in the county of Durham.” At the 
| same meeting resolutions were carried declaring that 
| the Executive Committee of the Miners’ Union 
|‘ did wrong in signing the eight hours’ agree- 





iment before putting it to the county for their 
|approval or otherwise,” and that “if the pro- 
|test against the agreement be sustained or 
| carried (by the county) some drastic means 
| 


should be used to prevent the operation of the 


| Eight Hours Act.” And it is likely, in the present 


tained. Indeed, at many meetings in both counties 
resolutions of protest have been carried. The men 
are profoundly dissatisfied with the new Act, and 
they are threatening to dismiss their leaders for 
acquiescing in the passage of the measure and in 


At some pits the miners have refused to 
a start since the law became operative ; 
|at others they have ceased work after two 
three days’ experience of the new conditions; 


| sary. 
| make 


| pending the re-opening of 
/owners. It-is impossible not to sympathise with the 
| bulk of the Durham and Northumberland miners in 
their present trouble. Frankly, they have been 
|misled. These men have built up a powerful union 
—or, rather, two unions. They have enforced the 
| very best terms, both in wages and hours, which 
| the natural and economic conditions of their calling 
| will stand. They have made for themselves a 
proud position among industrial workers. 
| have made their influence felt 
|well as in the labour market. They 
| displayed a fine wisdom in the choice of their 
‘leaders. To those leaders, when once chosen, 
they have exhibited a commendable loyalty. 


|in their counties. For fully twenty years they re- 
|fused to join the miners of other parts of the 


| country in the unwise agitation for a legal eight | 


/hours day. Both in and out of Parliament they 


|set up a vigorous opposition to anything in the | 


shape of the measure which is now proving so 
disastrous. And they were held up to opprobrium 
| by self-styled humanitarians because, it was alleged, 
| they objected to an eight hours law which would im- 
| prove the conditionsof theboys. But for themanly in- 
| dependence, self-reliance, and practical wisdom of the 
| Durham and Northumberland men this mischievous 
| Act would have been on the statute book a dozen 
| or fifteen years ago—and, possibly, even in a more 
| restrictive character than now. For this the 
| Northern miners deserve thanks. Unfortunately, 
| however, the generation of men who, with all their 
faults, have set such an excellent example to their 
less wise brethren elsewhere, are dying out. The 
younger men -cem more irresponsible. Coddled by 
politicians of various parties, and deceived by the 
promises of the new set of reformers now so much 
in evidence, the miners of the North have been 
drawn into the socialistic net. Their opposition— 
at any rate, their. official opposition—to the 
eight hours movement was bought off last year ; 
the Durham and Northumberland Unions were 
induced to join the Miners’ Federation; and the 





| interests and to the peculiar conditions prevailing | 








temper of the county, that the protest will be sus- | 


|there is the three-shift system. 


or | 
| able, 
andat many pits they are only working under protest | 
negotiations with the | 
two 


| datallers and boys. 


Eight Hours Bill became law. Now that the results 
of their folly are being brought home to them in 
lessened pay, inconvenient hours, irregular rest, and 
reduced leisure, the Northern miners both look and 
feel ridiculous, and many of them are prepared to 
go to any lengths—even to repudiating, if not dis- 
missing, their leaders and plunging into an 
unauthorised strike—in order to get back to the 
conditions which existed before the State interfered 
with their freedom. It is hardly likely that the 
lesson will be lost upon the quick-witted miners of 
the North. It is to be hoped it will not be lost 
upon our Legislature. 

As evidence of the danger involved in hard-and- 
fast legislative restrictions applied to all mines 
and localities regardless of the widely varying 
natural conditions existing, we may point out that 
the trouble in the Northern coalfield has arisen, 
despite the fact that that district was allowed six 
months’ more grace than other districts in which to 
adjust working conditions to the requirements of the 
law. Not only had Durham and Northumberland 
six months’ longer notice, but they have had the 
benefit of the experience gained in those parts of 
the country where the Act came into force 
last July. Almost from the very day when the 
Eight Hours Bill passed through Parliament both 
the officials of the Durham and Northumberland 
Miners’ Unions and the colliery managers have 
been hard at work trying to devise practical 
methods of working in accordance with the new 
law. The negotiations have been protracted. Since 
early in October there has been an almost con- 


| stant succession of conferences, and it was not 


until late in December that an agreement was 
patched up in either county. Now large 
numbers of the miners are repudiating the agree- 
ments and destroying what has hitherto been 
the best feature of their trade union principles— 
discipline. Collective bargaining is now being 
thrown to the winds, not by employers seeking to 
crush unionism, but by the strongest union men in 
the world. 

The grievances of the North Country miners 
make up quite a formidable list, and we can do no 
more than summarise them. First and foremost, 
The hewers have 
been accustomed to working two shifts of between 
seven and eight hours each. Under the new law, 


being below ground more than eight and a-half 
hours in any twenty-four, it becomes advis- 
if not absolutely necessary, to work the 
three shifts instead of two, and most 
underground men, as well as the _ boys, 
shifts instead of one—the third shift of 
hewers to do general work in the absence of the 
That these changes are quite 


hewers 
other 


| justified by the natural conditions, coupled with 


They | 
in Parliament as | 
have | 


the new law, and are at least reasonable, if not the 
best that can be arranged in the circumstances, is 
amply proved by the fact that the men’s expe- 
rienced and hitherto trusted leaders have signed 
agreements in both counties sanctioning such 
arrangements. But the great bulk of the men 
declare, both in private conversation and in public 


| meeting, that they will never submit to a three- 
| shift system, unless it is accompanied by an increase 


They | 


‘and their leaders have been alive to their own/| while at least half the boys are in open revolt 





of pay, or substantial concessions in other respects, 


against the two-shift system. The boys are quite 
free in their declarations that they would rather 
work ten hours in the day than eight in the night, 
coupled with changing shifts. 

The reluctance of the men to accept the three- 
shift system may be gathered from what has 
happened at Cramlington these last two weeks. 
Conferences have been held between the men’. 
representatives and the owners of a group of pits 
in that district, with a view to smoothing out the 
differences. Up to Tuesday this week it was 
hoped that the Cramlington people would pave the 
way to a general settlement, but the negotiations 
have broken down completely on the three-shift 
question. The men are absolutely united in their 
refusal even to discuss the subject. Another car- 
dinal grievance of the hewers is that they will be 
required to do stone work, coal filling, putting, and 
other jobs as required by the management during 
the absence of the workers who usually do these 
things. Of course, they are offered “allowances ”’ 
for these jobs, but the hewers strongly object to 
anything save the work and the system they have 
been accustomed to. Then, again, the men dislike 
Saturday working, especially following “ pay” 
Friday. To ask a North Country pitman to work 
twelve shifts in a fortnight is to invite an insult. 

Among the putters, both pony and hand putters, 
there:is grave? discontent, not only over the intro- 
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duction 
venient hours, but on account of reduced earnings, | 
and the youths are demanding advances of from 3d. | 
to 9d. per score tubs on all rank prices. 
fillers, stonemen, wastemen, and shifters, who have 


of the double-shift system and its incon- | 


Even the | 


had their wages specially adjusted in order to mini- 


mise their losses on account of reduced hours, and | 


those who will receive advances at overtime rates 
where their hours are being lengthened up to the 


full maximum allowed by the 
manner of objections to their new 
scale of hours. 


rates of pay and 


Act, are raising all 


Meanwhile, the officials of the union are doing 


all they can to make the best of a bad job. They 
are advising the men to give the new conditions a 
fair trial. 


But power seems to be passing from the 


ofiicial to the unofficial leaders, and the men are 
displaying a spirit of disloyalty and an attitude of 


defiance. That the county vote now demanded will 
go against the three-shift system and the agreement 
authorised by the officials seems highly 
The whole coal trade of the North is disturbed, 
where it is not dislocated, and what may happen 
before a final settlement is effected it would be idle 
to predict. What the crisis means to shipping, to 


the iron and steel industry, and to general traders | 


and householders is a point we need not labour ; 
but we earnestly invite those politicians and states- 
men who will shortly be entrusted with our national 
affairs for a time, to ponder seriously the lesson of 
the Mines Eight Hours Bill. 


Trade Improvement. 


Iv is satisfactory to find that the oversea trade 
for the year 1909, as shown by the Board of Trade 
returns, has not only held its own as compared 
with the preceding twelve months, but has made 
some headway. Moreover, the New Year has 
begun well in the iron,and engineering trades, quite 
thus giving 


a revival having set in in the former, 
reasonable ground for the expectation that the 
satisfactory state of affairs shown by the returns 


will be continued and emphasised in the year upon 
which we have now entered. The aggregate exports 
for the year 1909 were of the value of £378,379,444. 
This was an increase on 1908 of £1,275,620, or 
nzbout one-third of one per cent. This, it must be 
admitted, is only a small advance, but it may be 
taken as indicating that trade is emerging from the 
period of depression. This fact is seen more clearly 
from the figures for the single month of December. 
The exports for that month reached in value 


£33.789,897, which was an improvement upon the | 


corresponding month of the prev ious year of nearly 
15 per cent. A good account is possible also of the 
imports, which reached in es for the year 
£624,740,517. This was an increase of £31,787,030, 
or 5.36 per cent. onthe year before. 


for December were+of the value of £60,785,883, 


which was more than in the year preceding by | 


nearly 7 per cent. With regard to the part which 
the metalliferous trades have taken in the exports, 
ironmasters and merchants may be congratulated 
upon the fact that the value of the shipments of iron 
and steel and manufactures thereof has risen from 
£37,406,028 in 1908 to £38,267 
means headway to the extent of £861,662. The 
year’s exports of electrical goods and apparatus- 

other than machinery and telegraph and telephone 
rose in value from £1,943,104 to £2,240,586, 
£297,482. The exports 
have been somewhat below year 
having been £28,088,956, less 
There is reason, however, to believe 


wire 


or an increase of 
machinery 
in value, 


£2,910,560. 


a 
ago or 


by 


that this reduction has been more due to a falling | 
off in selling prices than to any large lessening of | 


the demand. Moreover, in several departments 
under this general heading of “ machinery,” 
progress has been achieved both in values and in 
quantities. The returns show that for most classes 
of machinery the demand has shown an improve- 
ment upon a year ago from South America, India, 
Australia, and South Africa, the recovery 
last named market being particularly good. 


of 


INTERNATIONAL CONGRESS ON RADIOLOGY AND ELECTRICITY.—The 
joard of Education have received through the Foreign-office a 
notification that an International Congress on Radiology 
Electricity will be held at Brussels in 1910, from September 
3th to 15th. The work of the congress will be organised in three 
ections, the first dealing with Terminology and Radiometry, the 
second with Physical Science, and the third with Biological Sciences, 
with a sub-section for Medical Radiology. 
scientists are members of the general committee :—Sir W. Crookes, 
Sir W. Huggins, Sir 0. Lodge, Sir W. Ramsay, 
and Professors Rutherford and Schuster. For further details 
application should be made to Monsieur l'Ingr Dr. J. 
Secrétajre-Général, 1 rue de Ja Prévété, Bruxelles, 





Lord Rayleigh, | 


probable. | 
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the | 
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BLACKPOOL SEA WATER SUPPLY WORKS. 





| THREE electrically driven centrifugal pumps have recently 
| been installed in connection with the Blackpool Corporation’s 
| sea water supply works by the Rees Roturbo Manufacturing 


| 


Norizontal Scale 176 Feet to one Inch 








14, 1910 


Jan. 


after the tide has receded, of 37,000 


| retaining ‘capacity, 
| gallons, at the foot of the cliff, the bottom of which is about 


16ft. below foreshore level, or 25ft. 6in. below the level of an 
| ordinary spring tide, and the top, which is semi-spherical and 
| protected with large granite blocks, about 4ft. above the 
same level, From this tank the sea water is pumped through 
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Fig. 1-SECTION SHOWING 


| Company, Limited, of Wolverhampton. These works were 
originally constructed by a private company, under the 
| powers of the Blackpool Sea Water Act, 1873, and they were 
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Fig. 2—PLAN OF PIPE LINE 


the Corporation in the 






















ARRANGEMENT 





OF PUMPING PLANT 


a 4ft. diameter 


a 10in. cast iron socketed suction pipe, laid in 
lineal vards to 


| culvert under the cliff for a distance of 216 
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Fig. 4—-ROTURBO PUMP AND MOTOR 


| the bottom of the pump well, at a depth of 69ft. 6in. below 








year 1903. The pumping station is situated at Warbreck- | the ground level. Figs. 1 and 2 show the works in section 
road, North Shore, Blackpool. The intake consists of a 10in. | and plan. 
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Fig. 3—DETAILS OF PUMPING 


cast iron socketed pipe line, laid for a distance of 124 lineal 
yards under the sandy foreshore seawards, terminating in a 


Daniel, | Mushroom stand-pipe. » At the shore end of this intake pipe 


is a circular brickwork, tank,“24ft, in diameter, and having a 





ARRANGEMENT AND TANKS 


The original installation consisted of two horizontal steam 
driven geared pumps, éach of about 20 brake horse-power, 
with vertical spear rods 80ft. in length, reaching from the 
engine floor level to the bottom of the well, where the pumps 
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were situated. These pumps delivered to a total height of 
130ft. 6in. above the pump level into a cast iron tank of 
61,300 gallons capacity. 
isa tank at the ground level, with a capacity of 73,500 
gallons, in order that this additional quantity of sea-water 


As a further storage stand-by, there | 


may be stored, and pumped if necessary up the additional | 


height of 61ft. after the tide has receded. The old pumps 
were of the bucket and ram type, 15$in. diameter and 3ft. 
stroke. Steam was supplied by a Lancashire boiler, 24ft. by 
7ft., at a pressure of 70 lb. per square inch. This old plant, 
after being in use for about thirty-four years, has recently 
heen removed and replaced by a set of three electrically 
driven Roturbo centrifugal pumps. Fig. 3 gives details of 
the pumping arrangements and tanks. 

Two of the pumps are situated at the bottom of the 
pump well, which is 9ft. diameter at the bottom, widening 
towards the top, where it is 11ft. in diameter. A chamber 
has been formed at the bottom of the well, 8ft. by 9ft. by 
12ft. in height, and provided with a concrete foundation, 
brickwork in cement walls, and a concrete roof. It is lined 
throughout with white glazed bricks. 


In this chamber are 





a iri | 


| about 6000 Ib. 
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. . . oc | . . . 
financial reasons, made this work extremely difficult, and| In brief, the producer may be said to consist of a number 


only by very skilful and close timbering was the work finally | 


brought to a successful conclusion. The difficulties were 
increased by the weight of the existing engine and boiler- 
house, with the storage tank on the top, for, although the 
water was, of course, run out of the tank, this building is 


of retorts containing the oil which is to be gasified. These 
retorts are heated by a peculiar type of oil burner placed be- 
neath them and using the same oil as the retorts. A 
| regulated supply of air is admitted to the retorts during the 
| process of carburation, and it would appear that it is to the 


itself of very heavy construction, and is equal to a pressure of presence of this air that the process owes its freedom from 


on the square foot. 


It was, of course, | tar. 


Somewhat similar devices have been designed in the 


immediately under this building that the heading had to be | past for the production of gas from oil, but the dissociation of 


without the slightest damage to this massive and important 
building. 


| driven. However, in the result, the work was carried out | the oil has been carried out in presence of steam, and is 


| accompanied by the production of large amounts of tar. 


This plant was started on July 26th last, having | Where oil alone is used in the retorts, from 20 per cent. to 


been completed well within contract time, and has been at | 25 per cent. of it may be accounted for in the volume of tar 


work ever siuce. 
Weare indebted to Mr. John 8S. Brodie, the borough engineer 


of Blackpool, who designed the installation, and under whose | 


supervision the work was carried out, for the data from which 
the foregoing article has been prepared, and for the drawings 
from which the illustrations have been reproduced. 

With regard to the pumps and motors, we may add that 
our readers are familiar with the former, as we have 





Fig. 5-ELECTRICAL PUMP AND SWITCHBOARD 


placed two Rees Roturbo pumps, their level being about that 
of high-water level of an ordinary spring tide. One of these 
is direct coupled to a 55 brake horse-power electric motor, 
of the enclosed type, and is capable of delivering 44,000 gallons 
per hour to the total height of 150ft., the delivery pipe of 
the topmost tank. The second Roturbo pump is _ placed 
alongside the above pump at the same level. It is coupled 
to a 28 brake horse-power motor, is also of the enclosed type, 
and is capable of delivering 44,000 gallons per hour to a 
height of 70ft., over the top of and into the underground 
tank immediately below the ground level. One of these 
pumps is shown in Fig. 4. The third Roturbo pump, with a 
12 brake horse-power motor, directly coupled to it, is capable 
of delivering 12,000 gallons per hour from the lower tank 
into the upper tank, and is placed on the ground level, 7Oft. 
above the other two pumps. This pump is shown in Fig. 5. 


The principles upon which the pumps have been arranged 
are :—(1) That in ordinary working the 55 brake horse-power 
pump will fill the topmost tank, direct from the sea, at one 
tide, extending over about 14 hours. 
disabled, 


(2) In case the largest 


pump were then the intermediate sized pump, 
I I I I 


Fta% 1250 revolutions minute . 
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Fig. 6-CURVES OF EFFICIENCY AND HORSE-POWER 


28 brake horse-power, would pumf from the sea level to the 
lower tank, filling the same in about two hours. Then while 
the tide is receding, and therefore no pumping possible from 
sea level, the smallest pump—that of 12 brake horse-power 
would, during the nine or ten hours available, easily fill the 
higher tank from the lower. 

As has already been stated, the two lower pumps are placed 
at the level of high water of an ordinary spring tide—which has 
a range of 27ft.—or 14.66ft. above Ordnance Datum, and the 
bottom of the well on the foreshore is 25.5ft. below the pump 
level, or 10.84ft. below Ordnance Datum. On several trials 
made since the new pumps have been installed, the tank on 
the foreshore has been pumped empty—that is, to a suction 
lift of 25ft. 6in. There is no record of any performance at 
all approaching this in connection with the old steam pump- 
ing plant, and considering that the 10in. suction pipe has now 
been in use for over thirty-four years, and is, no doubt, the 
cause of much frictional resistance, it is considered to be 
highly satisfactory. 

Very considerable difficulties were, we understand, experi- 
enced in building the foundation walls and roof of the 
chamber at the bottom of the well. Borings from the sur- 
face of the ground had shown that, for the 70ft. of depth 
from the surface at which 
placed, 36ft. from the top downwards was of stiff red clay ; 
from this point down, for the remaining 34ft., the borings 
showed nothing but fine dry sand. The driving of the head- 
ing, therefore, for the pumping chamber was, in the absence 


of proper plant, either of a shield or other adequate appli- | 
ance, which the smallness of the undertaking prohibited for | 


the bottom of the chamber is | 


previously referred to them in our columns, notably in our 
issue of May 17ih, 1907. The motors are all of the Rees-Parker 
patented gapped-frame type, enclosed, ventilated and shunt 
wound. They were constructed to comply in all respects with 
the Engineering Standards Committee’s specification, and in 
each case to have a temperature rise not exceeding 70 deg. Fah. 
after six hours’ run at their rated duty. 
with auxiliary inter poles, and is designed to run sparklessly 
at all loads, with a fixed brush lead. The magnets are 
divided across the horizontal diameter, and the bearings 
fitted with loose caps, so that the armature may be removed 
with a direct vertical lift. We have been supplied by the 
Rees Roturbo Company with a set of curves of one of the 


It has so far given complete satisfaction. | 


Each motor is fitted | 


larger pumps, which is designed to deliver some 44,000 gallons | 
of water per hour against a head of 75ft., and we reproduce it | 
| such gases as ethylene, acetylene, and hydrogen without 


in Fig. 6. 

It will be observed that the efficiency of the pump reaches 
75 per cent., while that of the combined pump and motor is 
about 63 per cent. It will be seen, too, that even witha 


rapidly falling head and volume curve the horse-power ! 


absorbed tends distinctly to fall, and not, as in the case of 
many centrifugal pumps, to increase. 


A NEW OIL GAS PRODUCER. 


AT a meeting of the Ohio Society of Mechanical and Elec- 
trical Steam Engineers at Lima, Ohio, on November 19th 
last, Mr. A. B. Davis, chemist to the Indianapolis Gas Com- 
pany, described and gave the results of some tests on a new 





Fig. 1—FRONT ELEVATION OF THE PRODUCER 


form of gas producer, using oil as a fuel. 


experienced by previous workers in this direction. 

From Mr. Davis’s report we have condensed the following 
description of this new method and the results of the tests 
carried out on the apparatus. 


The chief claim | 
made for this producer, known as the Darling, is that it gives | 
a gas free from tar, and thus overcomes the greatest difficulty | 


remaining over. In addition to eradicating all tar troubles, 
| the air supply, it is claimed, permits by its regulation a gas 
to be produced of any desired calorific value. 
In Fig. 2 the type of burner used will be seen. The 
| regulating nozzle feeds a mixture of oil and air into the cast 
iron body of the burner, and is provided with independent 
means for controlling the volume of either substance. Both 
| the oil and gas are led to this nozzle under pressure ; during 
| the tests to be quoted this was for both 35 lb. per square inch. 
| The interior of the cast iron body is divided into eight cells, 
/ running longitudinally, and through these the oil and air 
mixture is led in turn until it arrives in the two outside 
chambers in a gaseous state. From these it escapes by way 
of the holes shown. On either side two rows of jets are 
| formed, the upper row being the source of heat for the retorts 
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Fig. 2—THE BURNER 


and the lower providing a supply of heat to the oil within the 
passages of the burner to facilitate its carburation. 

In Fig. 1 a front elevation of the complete producer is 
shown. The retorts, of which thirty-two are shown in the 
engraving, have an interior construction similar to that used 
in the burner described above, so that the oil and air, when 
passing through them, come into contact with a considerable 
amount of heating surface. The pipes supplying oil and air 
| to the retorts and to the two burners employed in this instal- 

lation will be seen from the figure, where it will also be 

observed that the gas generated within the retorts is carried 
| off by means of across pipe extending over the top rows of 
retorts. 

The exact chemical reactions taking place within the 
retorts are unknown, but it is believed that the following 
accounts for the absence of tar. The chemical composition 
of the oil used may be represented by the formula Cn Hon + 2. 
On the application of heat the oil dissociates, resulting in the 
formation of certain olefine compounds having the general 
formula Cn Hy. Any such olefines, when heated to a high 
temperature would polymerise, producing tar. But it 
thought that the oxygen of the air present in the retort 
causes the olefine compounds to break down immediately into 


is 


polymerising into tar. From the analysis of the gas derived 
from the producer given below, it will be seen that carbon 
dioxide and monoxide are present only to the extent of 2 per 
cent. and 1.5 per cent. respectively, so that it would appear 
that the oxygen of the air combines preferably with the 
hydrogen rather than with the carbon of the oil. 

“The result of Mr. Davis’s tests are as follows :— 


Oil used. Lima gas 


Time of run 1 hour 
Gas made, cubic feet Anais 1486 
Pressure of air, lb. per square in. 35 
Volume of compressed air, cubic feet 250 
Oil converted to gas, gallons. . 10.5 
Oil entering burner, gallons . : 4.0) 
Calorific value of gas, B.Th.Us. per cubic foot 844.5 


From these figures and the calorific value of the oil used 
18,200 B.Th.Us. per lb. and its 
weight per gallon, 7.2 lb., the 
efficiency of the producer is 
calculated to be 91 per cent. 
if the oil burner supply is 
neglected, and 66 per cent. if 
this is taken into account. 

The percentage chemical 
analysis of the gas produced 
is given as follows :—Carbon 
dioxide, 2.0;  illuminants 
soluble in bromine—ethylene, 
acetylene, &c.—25.5; © heavy 
hydrocarbons, 0.5; carbon 
monoxide, 1.5; methane, 
35.0; hydrogen, nitro- 
gen, 30.0. 

These figures may be com- 
pared with those given by the 
chemist to a glass company 
employing an example of this 
producer, and:quoted in Mr. 
Davis’s paper. In this case it 
was found that the gas pro- 
duced over four days amounted 
to 117,520 cubic feet, the ex- 
penditure of oil being 687.33 
gallons in the retorts and 
241.31 in the burners. The 
calorific value of the gas pro- 
duced was 750 B.Th.Us., while 
it was estimated that 1000 
cubic feet were produced at a 
cost of about one shilling. It 
is remarked that the gas 
derived from the Darling pro- 
ducer is quite suitable for all gas engines, while its illumina- 
ting power is equal to, and for incandescent mantles 
superior to that of ordinary coal or water gas. In one 
| important respect it differs from either of these. It has 
| a specific gravity very nearly equal to that of air, while coal 
gas is about 0.48 and water gas 0.65, so that some slight 
modifications in the design of the burners used with this gas 


5.5; 
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is necessary. As giving some idea of the capacity of the 
producer, the author states that a ten-retort example, pro- 
ducing 1700 cubic feet per hour, covers a floor area of 4ft. by 
5ft., and has a height of Tft. 


A UNIVERSAL TIDE-PREDICTING MACHINE. 


OUR attention.has recently been called to the latest type of 
tide-predicting machine designed by Mr. Edward Roberts, of 
Park Lodge, Eltham, Kent, late chief assistant at H.M. 
Nautical Almanac-office. Mr. Roberts has been engaged in 
tidal investigation for over forty vears. 


He was calculator | 


| 


and reporter to the British Association Committee, and con- | 


tinued attached to the Committee during the entire period 


that the late Lord Kelvin—at that time Sir William Thom- | 
| the throw of the pulley to be small, the error introduced was 


In the place of the fuzee chain, a very fine copper | 
wire was afterwards used. 


son—held the chairmanship. 


in all parts of the world, and the results were published by 
this Committee. Efforts were made to get 
publishing tide tables to use the results, but the laborious 


calculations involved precluded advantage being taken of | 
| demonstrated the practicability of such an instrument for 


them. 


During those years investiga- | 
tions of tidal observations by harmonic analysis were made | 


authorities | 


A step towards making practical use of these results was | 


made in the designing of a tidal clock, as suggested by Sir 


William Thomson, which clock was made under the superin- | 


tendence of Mr. Roberts. It had a face about 14in. in 
diameter, which was covered with glass. 
was engraved in feet, and was adapted to show the luni-solar 
tide at Liverpool. 
the lunar and solar semi-diurnal tides found from the analysis, 
and were roughly as teu to three. The shorter hand repre- 


On the dial a scale | 


The hands were proportional in length to | 
| components were afterwards added. 


sented the solar semi-diurnal tides, and kept mean solar time. | 


The longer hand represented the lunar semi-diurnal tide, and | 
! 
turns. 


was geared to show mean lunar time. At the ends of these 
hands two similar hands were jointed, capable of revolving 
about the former. The short hand of the clock was attached 
to a long hand, and the long hand toashort one. These two 


chain, it was suggested, would be fixed at one end, and 
the free end would carry a recording pencil or pen. This 
appeared to be the simplest plan, and in February, 
1873, Mr. Roberts commenced a trial machine with 
two components. The components of this machine travelled 
on a horizontal frame, and the recording end of the 
chain was kept in position by a weight attached to it, the 
chain passing over a pulley, as in the ordinary form of tide 
gauge. Sir William Thomson suggested a vertical position 
for the framework and slides, thus obviating the necessity for 
keeping the recording chain taut. The slides, also, did not 
meet with his entire approval, on account of the additional 
friction, and he suggested that equal accuracy would be 
obtained by putting the components a considerable distance 
apart and mounting the pulleys direct on the arms of the 
components. This, in effect, was substituting the hypote- 
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The principle of the meter is very simple, and it will readily 
be followed from the diagram of connections reproduced 
herewith, which are those used in a continuous-current meter. 

The company’s standard ‘* Adnil’’ lighting meter is fitted 
with an additional ‘* power’’ terminal, which is connected to 
the main current coils in such a manner that the current 
taken by the heating or cooking apparatus does not flow 
through all the turns of the main coils, but only through a 
portion of them, depending on the ratio of the power tarifi 
to the lighting tariff. The current taken by the lighting 
circuit flows through the meter in the ordinary manner, and 


| it is obvious that the units registered by the meter may be 


| read in the usual way. 


nuse for the long leg of a right-angled triangle, and assuming 


negligible. 


Acting on these suggestions, Mr. Roberts designed and | 


exhibited at the Bradford meeting of the British Association 
in 1873 a machine, combining eight components, which 


the purpose of tide prediction. Meantime, a complete system 
of tidal registration was being carried out in India, and in 
1879 Mr. Roberts was commissioned by the Government of 
India to undertake the construction of a machine for the 
prediction of the tides of Indian ports. 


This machine was | 


described and illustrated in THE ENGINEER of December | 


It combined twenty components, but four other 
This machine was used 
from 1879 until the completion of the latest design shown in 
the accompanying illustration. 

In this machine provision is made for the inclusion of 40 


19th, 1879. 


put into use when the results of the analysis indicate the 
effectiveness of further terms not at present evaluated. 
additional terms of this machine allowed of the introduction 
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subsidiary hands were joined together and the four formed a 
parallelogram. The primary hands being set to the actual 
mean solar and mean lunar time at the moment, the apex of 
the jointed hands would indicate the actual mean state of the 
tide at Liverpool, both for time and height, and would con- 
tinue to do so when the clock was set going. 

About the time of new and full moon the solar and 
hands would be together and in a straight line, and spring 
tides would be represented. At the moon’s quarters the 
hands would be at right angles to each other, and would 
show neap tides. Although ingenious, and suitable for dock 


lunar 


offices, the clock did nothing to advance the utilisation of the | 


tidal constants for the prediction of tides. 

An amplification of this system was suggested at the 
3righton meeting of the British Association in 1872 by Sir 
William Thomson, which, however, Mr. Roberts considered 
impracticable, and he then turned his attention to a graphic 
method of arriving at the individual values of each tidal 
component. The principle of his idea can be followed from 
the following consideration :—If an arm be attached at right 
angles to an axis, to represent a tidal constituent, similar to 
the hand of the tidal clock just referred to, and made to 


revolve in its correct period, then a point on the arm will give 


at any moment the value of the constituent above or below 
the mean value. 

If the relative height only is wanted, the arm can be pro- 
vided with a projecting pin to guide a slide attached to it. 
The relative height can then be shown by a pointer on the 
slide on a graduated vertical scale. Any number of these 


movements can be driven by clockwork, geared to give the | 


revolutions in their proper periods. 

The difficulty of combining these separate movements was 
the problem to be solved. Mr. Roberts conceived the idea of 
attaching a plunger to each slide, which would be immersed 
and withdrawn from a reservoir fitted below, and containing 
water or other suitable fluid. The total value of the com- 
ponents at any moment would then be given by the height of 
the fluid in the reservoir. A float attached to a cord passing 
over a pulley and carrying at the other end a pencil could be 
made to mark on paper mounted on a revolving drum driven 
by an ordinary clock, and would give the continuous summa- 
tion and the means of obtaining the times of high and low 
water and also the height of the tide at any desired time. 
Before constructing a machine according to this idea, Mr. 


each slide and passing a continuous chain over them. This 


of the lunar and luni-solar long period tides, and additional 
overtides of the principal solar and lunarterms. The general 


construction of this latest machine is similar to that of the | saa pee 
| mate unification ; 


The slides, however, | 


one built for the Indian Government. 
are simplified, and the guiding pin on the cranks travel 
in slotted steel tubes instead of between adjustable steel 
jaws. An improved recording pen slung in a cradle and 
controlled by an adjustable weight, so as to give just suffi- 
cient pressure for contact on the recording paper, has been 
fitted with marked improvement. 

The machine built for the Indian Government was origi- 
nally driven by a weight, but this driving agent was removed 
after some years’ use and a water motor was substituted. 
The machine illustrated is driven by means of an electric 
motor. With the aid of this latest machine Mr. Roberts 


does the predictions for many ports throughout the world, | elas cies 
© | ‘ular one, 


and among others he has just completed those of Gibraltar 
for 1911 for the British Admiralty. 


A DOUBLE ELECTRICITY METER. 


IT is now common knowledge that most electricity supply 


current used for motive power, heating, cooking, and other 
purposes of a kindred nature. 


Some of these are not geared up, but they may be | 


The | 


To arrive at the amount to be paid 
all that is necessary is to multiply the units by the lighting 
rate. If the ratio of the power and lighting rates 
were 1:2, @.e., say, threepence for power and sixpence 
for lighting, the additional power terminal referred to would 
be connected in the middle of the series windings. It will be 
gathered that it is only necessary to run one extra main back 
to the meter for the heating apparatus, &c., and to connect 
it to the additional power terminal. That the product of th: 
lighting rate of charge and the units registered by this new 
combined lighting and power meter gives the correct value for 
the bill can readily be shown in the following manner : 

Assume the prices are 3d. per unit for lighting, and 1d. per 
unit for power, then the *‘ power’’ terminal of the meter is 
in this case connected to a tapping on the main current 
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DIAGRAM OF CONNECTIONS OF METER 











‘oils, so that only one-third of the total number of the turns 
is in series with the power circuit. In other words, the 
power current flows through only one-third of the main 
‘urrent windings, and, consequently, only produces one 
hird of the effect it would produce if it passed through all 
f them. It is obvious, therefore, that the meter only 
registers one-third of the total power units, though as the 
lighting current is flowing through all the turns of the wind 
ng the meter registers in addition the whole of the lighting 
‘onsumption. The same principle is also used in the alter 


nating-current meters. 


GAUGE OF THE AUSTRALIAN TRANS- 
CONTINENTAL RAILWAY. 


THERE is, as is well known, a choice variety of railway 
gauges in Australia. Proceeding southward and eastward 
from Queensland, there are successively 3ft. 6in. in that 
State, 4ft. 84in. in New South Wales, 5ft. 3in. in Victoria 
ind in South Australia past and to the north of Adelaide 
ind then 3ft. 6in. to the end of the South Australian system 
uorth-westerly. Here is the gap to be filled in by the trans 
-ontinental line, at the west end of which the West Australian 
3ft. Gin. gauge is again met. 

Some years ago a committee of Railway Commissioners 
recommended that if unification of the Australian gauges 
were to be effected, the standard of 4ft. 84in. should be 
adopted. Hence, when the Trans-continental Railway 
Commission, which consisted of the engineers-in-chief of all 
the States, reported on the matter in 1903, they recommended 


| the standard gauge, which, while temporarily adding to the 
| existing number of breaks, would be in harmony with ulti- 


| Adelaide. 


also, it might be added, that 4ft. 84in. isa 
more suitable gauge for the low specific gravity of the load- 
ing, such as wood and live stock and for the high-speed mails, 
than the 3ft. 6in. gauge. Recently, however, in spite of the pre- 
vious concurrence of their own engineer-in-chief, the South 
Australian authorities have protested, in a communication to 
the Federal Government, against the introduction of a gauge 
which will, pending the rather uncertain settlement of the 
unification question, involve three breaks between Perth and 
Naturally the great lengths of the Australian 
systems, and especially that of the proposed line of 1063 
miles, diminishes the relative importance of the breaks of 


| gauge in comparison with the benefits derived from any par- 


| in Rhenish-Westphalia. 


CONGRESS OF MINING AND METALLURGY AT DussELDoRF.— The 
International Congress of Mining, Metallurgy, Applied Mechanics, 
and Practical Geology, held at Liége in 1905, resolved at the closing 
meeting on July Ist of that year to accept the invitation of the 
Rhenish-Westphalian Mining Industry to hold the next Congress 
Acting upon this resolution, the Congress 


x ; : ‘ ‘ | wi > convene is year at Diisseldorf, the last week in June, 
undertakings make a considerable reduction in the price of | Will be convened this year “That 


There are thus two distinctive | 


tariffs in vogue, that for lighting exceeding the rate paid for | 


current used for other purposes by a considerable amount. 


tinct charges consumers are generally provided with two | 


meters, and their wiring installations are also divided into 
two parts. There appears to be good reason to suppose that 
this has had a retarding effect upon the use of electricity for 
other purposes besides lighting, because the rental of the 
second meter might in some cases exceed the price of the 


current registered by it, and, moreover, consumers sometimes | 


object to having a second meter fixed to enable them to take 


| a small amount of current at the reduced rate. 


To overcome this difficulty the Adnil Electrical Company, 


To enable the supply undertakings to make these two dis- | tributors of not less than M. 100 (£5) to the funds ; 


1910, having beenfixedasthedate. The Congress will bedivided into 
the following sections:—(1) Mining, (2) Metallurgy, (3) Applied 
Mechanics, (4) Practical Geology. A Committee of Organisation 
has been formed. Participants in the Congress may be :—-(a) 
Honorary members; (+) patrons of the Congress—that is, con- 

¢) ordinary 
members, who pay a subscription of M. 20 (£1) for membership of 
any one of the four sections—these may participate in the ‘‘ Pro- 
ceedings” of any sections by making a further payment of M. 5 
5s.) for each section. The condition of membership named under 
is the scientific or practical occupation in one of the four work- 
ing branches. The honorary members of the Congress and the 
patrons will receive all printed reports of the Congress, but the 
ordinary members will be entitled to receive the reports of that 
section only in which they have registered. They can, however, 


c 


| enroll themselves in any other section, and receive the ‘‘ Proceed 


| ings 


Limited, of Adnil-buildings, Artillery-lane, E.C., is introduc- | 


ing a new meter, which may be used on both power and 


lighting circuits, and, in addition to registering the total | 
lighting units, also indicates that proportion of the power | 


the total power consumption charged for at the power rate, 


” of that section on payment of the additional charge of M. 5 
5s.) per section above referred to. The languages authorised to 
be used at the meetings are German, English, and French. The 
official language is German, in which notes of the ‘‘ Proceedings ” 
will be taken, and the reports of meetings drawn up. The Com- 
mittee will undertake, as far as possible, to translate into German 


Beauchamp Tower suggested the mounting of a pulley on | consumption which, charged for at the lighting rate, equals | such papers as are written in a foreign language, and are unaccom- 


panied by a German translation. 








¥ 
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THE RAILWAY DEMURRAGE DISPUTE IN 

SCOTLAND. 
THE long-standing dispute between the principal Scottish 
railway companies—the North British, Caledonian and 
Glasgow and South-Western—and the ironmasters, coal- 
masters, nerchants, shippers and other traders with reference 
to charges of demurrage for the detention of railway wagons, 
is now to be referred to the Railway and Canal Commis- 
sioners for settlement. As far back as August, 1908, the 
companies named issued circulars advising the traders that 
from February 1st. 1909, they should impose demurrage 
rates, and at the last-mentioned date these charges were 
brought into force. They met with universal condemnation 
and extreme opposition, and although the railway companies 
offered to make certain modifications for a short period until 
the working of the system should become familiar to their 
customers, and the latter should have time to make such 
arrangements as should minimise, if possible, their liability 
to incur demurrage, the overtures of the companies were 
rejected, and the traders have steadily refused to assent to 
the system. 

The railway companies having persevered with their policy 
of levying demurrage, application has now been made to the 
Railway Commissioners by the Lanarkshire Coalmasters’ 
Association, the Fife and Clackmannan Coalowners’ Associa- 
tion, the Midland and East Lothian Coalmasters’ Associa- 
tion, and the Ayrshire Coalowners’ Association, for an order 
requiring the railway companies to desist from making the 
charges in question. The associations allege that the demur- 
rage charges are illegal, and that they constitute an increase of 
the ordinary rates and charges for carriage of minerals. It is 
contended that the charges truly constitute increases of the 
rates exigible at and prior to Ist February, 1909, and such 
charges had never previously been made by the respondent 
companies or by the railway companies that had from time 
to time been amalgamated with them. The colliery owners 
and traders also allege that the charges for demurrage are 
grossly in excess of the value of the use of the wagons for the 
periods stated, and capriciously arranged by the companies as 
‘xtra use of the wagons. It is likewise pointed out that the 
three railway companies named have been acting in concert 
and upon an agreed on plan to prevent the traders from 
putting their own wagons on the companies’ lines of railway. 
By means of the issue of new specifications for wagons dif- 
ferent from those formerly in use, it is alleged that the com- 
panies have prevented the use by the traders of their own 
wagons as formerly for the conveyance of their merchandise, 
and have thus violated the rights of the traders. None of 
the railway companies, it is affirmed, owns sufficient wagons 
to afford an adequate supply at all times to the traders on 
their lines ; and the traders reserve, after application to the 
Railway Commissioners, all claims for damages chargeable 
against the railway companies. 


A separate application is also made to the Railway Com- | 


missioners by several private firms in somewhat similar terms. 
These applicants point out that the system of carrying coal 
and other mineral traffic partly in wagons belonging to the 
railway companies and partly in wagons supplied by the traders, 





has been in practice since the introduction of public railways | 


into the mining districts of Scotland; that this system | 
existed both prior to and since the amalgamation of 


numerous district railways with the systems of the three 
companies mentioned ; and that as the coal and other traffic 
increased the companies did not supply sufficient wagons for 
such increase, obliging the traders to secure wagons for their 
own use. 

It is declared to be essential to the working of the traftic 
that the coal and mineral traftic should be loaded into the 
wagons direct from the pits, and if wagons are not ready at 
the pits to receive the output the miners cease to work. In 
the shipment of coal for export it is also necessary that the 
coal should be placed in the ship direct from the wagons, 
and this is the practice always followed. 

The traders, moreover, declare that the amounts proposed 
to be charged for demurrage are grossly excessive and 


extravagant. The demurrage charge for a wagon is 1s. 6d. 
per day, while similar wagons are hired at from 2s. 6d. to 3s. 


per week, the owner maintaining the wagons. 








ELECTRICAL TRADES BENEVOLENT INSTITUTION, 
that the second festival dinner of the Electrical Trades Benevolent 
Institution will be held on Wednesday, February 23rd next, and 
that Dr. Gisbert Kapp, president of the Institution of Electrical 
Engineers, has consented to preside. 

HYDROGRAPHIC DEPARTMENT OF THE ADMIRALTY.—The Civil 
Service Commissioners announce that an Open Competitive 
Examamination for not fewer than three situations as carto- 
grapher in the Hydrographic Department of the Admiralty will 
be held in July next, and that copies 
syllabus may be obtained at once from the Secretary, Civil 
Service Commission, Burlington-gardens, London, W. Forms of 
application for admission to the examination will be ready for 
issue towards the end of January, and will then be obtainable 
on request, by letter, addressed to the Secretary of the Civil 
Service Commission. 

THE TRON AND STEEL INstirutE.—The annual general meeting 
of the Iron and Steel Institute will be held, by permission, at the 
Institution of Civil Engineers, Great George-street, London, S.W., 
on Wednesday and Thursday, May 4th and 5th, 1910. The annual 
dinner will be held, under the presidency of the Duke of Devonshire, 
in the Grand Hall of the Hotel Cecil, on Wednesday, May 4th. 
The Council will shortly proceed to award Carnegie Research 
Scholarships, and candidates must apply before February 28th, on 
forms which can be obtained at the offices of the Institute. The 
awards will be announced at the annual general meeting. The 
autumn meeting will be held at Buxton, on September 27th, 28th, 
and 29th, 1910. ‘ 

MANCHESTER'S NEW DRAINAGE SCHEME.—The River's Committee 
of the Manchester Corporation last week recommended the City 
Council to engage Sir Alexander Binnie to examine and report 
upon the city surveyor’s drainage scheme which is estimated to 
cost £850,000. Alderman Frowde, the chairman of the committee, 
explained the need of this great extension of the existing drainage 
system. The former scheme, carried out in 1886-7, had become 
quite inadequate, and the insufficiency of the sewers had been 
proved during severe storms. The committee recognised that the 
state of things would become worse unless something was done, 
and were of opinion that it would be unwise to approach the ques- 
tion in a haphazard or temporary manner. The city surveyor had 
therefore submitted a complete and comprehensive scheme which 
provided for districts that might be taken into the city during the 
next fifty years, and which would take from ten to fifteen years to 
complete. Before beginning the undertaking, however, it was 
proposed to call in the services of a consulting engineer in order 
that there should be no doubt about the scheme being the most 
efficient and economical for the purpose. 





Weare informed | 


of the regulations and | 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Sor the opinions of our 
corresponden ts. ) 
THE STATUS OF ENGINEERS. 

Sir,--When business is bad is the worst time in the world to 
discuss reforms, for the reformer is like enough, when business 
improves, to be ashamed of the agitation he revealed when it was 
bad, or, if he has been unlucky enough to succeed, may find him- 
self saddled with obligations he can only fulfil with inconvenience. 
These reflections, with which, Sir, I feel sure you do not agree, 
have been prompted by reading in various English and foreign 
journals articles and papers on the status of the engineer. The 
burden of them all is ‘* pity the poor engineer.” He is imposed on 
at every turn. Everyone collars his name and runs off with it ; 
and not only do the bell hanger, the gas fitter, the plumber and a 
dozen other trades appropriate his title, but they take his work 
and, worse still, his fees. His institutions, so I learn, are weak- 
kneed, effete, garrulous, useless bodies of corporate duffers, unable 
to help and unwilling to try, because the councils are quite content 
with things as they are and re-elect each other annually, so that 
no new blood may agitate their serene composure. Even the 
contractor and the manufacturer, who at one time might be 
counted on to need the direction of the real engineer—that is one 
with an office in Westminster—have turned traitor, and actually 
have the audacity to give the purchaser good advice direct 
without sending it through a member of the Institution. Clearly 
the engineer is in a bad way. 

But what, after all, does the whole thing amount to! To this, 
and nothing more that a number of engineers why have failed to 
establish themselves in good positions desire ‘‘ prohibition.” They 
wish to see the field reserved exclusively for them, and actually 
ask that it should be contrary to law to execute any engineering 
work without their sanction and assistance. Now, with all due 
deference to these admirable persons, will you allow me to 
tell them that their claims are preposterous? I am prepared to 
assert that in the majority of cases the manufacturing engineer 
knows more about his work than the Westminster man, and if the 
purchaser of electrical, printing, heating, &c., plants, or of machine 
tools or machines generally, will go to him and give him a good 
working idea of what he wants, the manufacturer will supply it 
without the intermediary of the consultant. Suppose I want a 
150 horse-power gas or steam engine. Why on earth should I be 
expected to pay the fees of a man who I know gets the same 
information from the manufacturers that I can get myself by 
asking for it? The same with machine tools. Why on earth 
should a big firm—say, Swindon or Crewe—be expected to employ 
a consultant when they want to lay out a new shop, when they 
know the manufacturer will tell them everything they want to 
know and give them substantial guarantees of its accuracy? Or, 
again, if I decide to convert my mechanical drive into electric, 
why may not I do it myself, humble mechanical engineer that I 
am, with the help of one or two good firms of electrical manufac- 
turers / 

The fact is, Sir, that the consultant engineer, for a!l ordinary 
work, is doomed ; for special work special men will always be 
required. The immense increase in knowledge of the manufac- 
turing engineer has done for Westminster. There was a time 
when the manufacturer was simply a glorified mechanic, with very 
little scientific knowledge. Then the go-between wus needed. 
Now the manufacturer is himself scientific, or he employs a 
capable scientific man, and is able and willing, for nothing at 
all but the prospect of a contract, to give as good advice as the 
country affords. 

Jenuary 11th. 





A MECHANICAL. 


POSSIBLE DEVELOPMENTS OF THE TWO-STROKE ENGINE. 

Sir.—The difficulty which one has to encounter in the two-stroke 
engine is that at the end of the working stroke the cylinder is full 
of burnt gases, and that these have to be got out before another 
charge can enter. Hitherto the general plan has been to allow the 
incoming charge to expel the burnt gases, but it is obvious that 
any such course must lead to a great waste of gas if any attempt:is 
made to introduce a full charge, and if only a part of a charge is 
injected then the explosion is weak. On either hand the engine is 
at a disadvantage. Thinking on these lines some time since, it 
occurred to me that it might be possible to purge the cylinder with 
air and then inject the charge. It seemed that one might use the 
crank chamber as an air reservoir in which the piston could 
compress a charge of air on its down stroke which could be used 
to expel the burnt gases. Of course, this would render a gas pump 
necessary to charge the cylinder, but as an exchange for that one 
could have a full charge in the cylinder and a charge free from 
admixture of anything but a very ‘small proportion of burnt gases. 
This is an end which is certainly desirable, as, other things being 
equal, it would give two strokes for one 
or double power, as compared with 
four-stroke engine, the power taken by 
the pump being set off against the extra 
power gained by the use of a scavenging 
charge which might be 
per cent. 

To cut a long story short, after think- 
ing this over for some time I hit on the 
idea sketched herewith. I have since 
found that it is not original, dating back 
at least four years, but I do not think 
that that fact detracts from its interest 
because, as I think I can show, such an 


close on four times 
ordinary engine. 

It will be seen that we have one long 
cylinder divided about midway by a 


a packed gland (preferably the former), 
through which passes a piston-rod B 
carrying one piston C at its upper end 
and one D at its lower. The bottom of 
the cylinder is open to the crank cham- 
ber as usual. 

I have purposely refrained from showing valves, as they would 
only complicate the drawing and would not serve to explain the 
principle, and they are, after all, the designer’s business, not mine ; 
suffice it to say, that they do not seem to present overwhelming 
difficulties. 

The action of the engine is as follows:—The upper cylinder E is 
the working cylinder, and the middle one F the scavenging 
cylinder, the lower one G the mixture pump drawing its charge 
through the carburetter (not shown). 

Suppose the piston is at the top of its stroke :--The working 
cylinder combustion space E is full of gas, the scavenging cylinder 
F is full of air at atmospheric pressure, the pump cylinder piston 
is close up to the division plate A, and this cylinder is therefore 
empty. The charge is fired and the pistons move down, the upper 
cylinder does work, the air in the middle one is compressed, and 
the lower cylinder sucks in a charge of mixture. 

When the pistons are nearly at the bottom of their stroke then, 
simultaneously, the exhaust valve of the working cylinder opens, 





and the scavenging cylinder is put into communication with the | 


working cylinder by ports H in its sides uncovered by the piston, 


and the air compressed in this cytinder F sweeps out the burnt | 


gases. At the bottom of the stroke the pump inlet closes, and 
after the pistons have travelled a short distance on the up stroke 
the exhaust port of the working cylinder is closed, and directly 
afterwards the piston covers the scavenging ports. The inlet valve | 
then opens, putting the working cylinder into communication with 


put down as 10 | 


engine holds out a prospect of developing | 
the power of the | 


plate A provided with a long sleeve or | 
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the pump, which has by this time compressed its charge slightly ; 
the charge is then pressed into the working cylinder until the 
pistons arrive within about lin. of the top of the stroke, when 
the inlet valve is closed, and any further mixture in the pump 
cylinder is compressed into a small receiver until the next stroke. 

It will be seen from this description that we have a two-stroke 
engine which works with a scavenging charge, and which can, 
therefore, theoretically take a full charge without spilling any of 
its mixture. It should, therefore, theoretically give double the 
power of an ordinary engine by means of its double frequency 
—— 

ut this is not all. It will be noted that the working cylinder is 
full of air at the beginning of the induction or compression stroke, 
not, as usual, burnt gases. The incoming charge will therefore be 
diluted with air, not carbonic acid gas, and it is obvious that we 
can make it a bit richer than usual; theoretically, we can make it 
double as rich, and allow the air already i in the cylinder to reduce 
its strength to normal. Of course, it would be necessary to increase 
the compression space, but the compression pressure and the 
pressure of explosion would remain the same; but the volume of 
mixture would be doubled, and possibly the average pressure would 
be doubled also. Of course, the exhaust pressure would be higher. 

I do not know that there are any data as to what sort of diagram 
such a cycle would give, or what the pressures would be, and cer 
tainly I do not pretend to know; but I suppose-that it can hi ardly 
be denied that in the absence of direct p< it is at least con- 
ceivable that double the average pressure would be obtained. 

If. that were so we should have an engine which not only gave 
double the number of impulses, but of which the impulses were 
double as strong—which would mean four times the power—so that 
on paper an engine with four 34in. cylinders and 5in. stroke would 
give from 80 to 120 horse-power according as we take the usual 
3hin. by 4in. engine, giving 20 horse-power maximum as standard, 
or such engines as the Vauxhall 20 horse, having four cylin- 
ders 34in by 5in., giving 32 horse-power, or the Talbot 34in. by 
5in., giving 36 as standard. It is an ideal certainly worth seeking. 

Consider for a moment what such an engine would give us. 

Suppose we fitted it to a car weighing 30 cwt. with passengers, 
and geared it to 27 miles per hour (40ft. per second) at 1000 
revolutions per minute. The piston speed will be 13ft. per second, 
or one-third of the car speed. 

If we take the pressure (mean) of an ordinary engine as 80 lb. 
per square inch (which would be required to give 20 horse-power 
in an engine having four 3}in. by 4in. cylinders at 1000 revolutions) 
our engine would give, say, 1601b. per square inch, and we have 
two cylinders working at once. The area is 10in. each cylinder, or 
20 square inches working at one time continuously, which gives a 
total pressure of 3200 and a draw-bar pul! of close on 870 1b. 
allowing for a 20 per cent. loss in transmission. 

At nine miles per hour—assuming that the engine would keep up 
its torque at 300 revolutions—the road resistance is about 50 lb. per 
ton, or, in this case, 75 lb., leaving us nearly 800 1b. for hill-climb- 
ing purposes, which, with a 30 ewt. load, represents a hill of 
1 in 4.3. 

With a car speed of 27 miles per hour at one thousand revolu- 
tions it would be perfectly possible to run as high as 40 miles per 
hour by overspeeding, for the engine is small and its parts light, 
and we see that if this engine could be built it would entirely 
dispense with a gear-box, as it would enable the car to climb any 
hill it could meet on top speed, and yet run as high as 40 miles per 
hour on the level (let us say in France, for instance) if desired. 

Certainly a consummation devoutedly to be wished. 

8. V. BickForD. 





MECHANICAL COLOUR BLINDNESS. 


Sir,—As a teacher of mechanics for something over a quarter 
of a century I have been much interested in the discussion on 
centrifugal force recently closed. I do not propose here to deal 
with the errors in that discussion, or to answer ‘‘ Pater’s” query ; but 
to call attention to a question that appears to me to be worthy of 
consideration, and which may furnish a clue to the reason for 
what Mr. Lewis, if your issue of the 31st ult., is pleased to call 
‘“*the failure of technical education.” 

The question is:—Is the possession of the power of appreciat- 
ing the physical phenomena involved in the change of motion of 
bodies as rare as the possession of ‘‘second sight”? It differs 
from second sight in that it may be cultivated. Let me give 
an instance. About thirty years ago a man, now holding one of 
the highest positions in the scientific world, wrote a text-book on 
mechanics. Some four or five years later, the present writer 
contributed to a discussion produced by some articles in THE 
ENGINEER, written by that Professor. Still later the Professor 
in another periodical explained that at the time he wrote the 
text-book an idea connoted by a certain term common in mechanics 
‘had not seized ” him, but had been suggested by a writer in the 
discussion. (I do not give names, as I have not files handy for 
reference. 

Again, in teaching, I have noticed an expression of vacancy on 
the faces of some students, when the meaning and ideas under- 
lying the terms were being explained, but which became bright and 
alert when the substitution of figures in the formula, something they 
could understand, was taken up. 

Newton and other intellectual giants of his day toiled up toa 
mastery of these phenomena, gave names and made statements 
from which formula could be constructed. The figures impress the 
multitude the action does not, so that a term is commonly used 
where the action implied by it is absent. 

The question, Is that which for want of a better name I have 
called ‘‘mechanical colour blindness” common? is of importance to 
engineers, and can, I feel confident, be answered only in the 
affirmative by anyone who, with good mechanical insight, carefully 
weighs the evidence furnished by the discussion on centrifugal 
force. The question is a serious one, for if a teacher is mechani- 
cally colour blind how are his pupils to learn to distinguish the 
varying shades; or if ‘‘ British engineers in high places” suffer 
| how can they be expected to appreciate those who do not; or, on 
the other hand, may not the engineer fear the blunders of the 
mechanically colour-blind though college-taught young man. It is 

hard to convince a colour-blind person that his sight is defective. 
How much harder, then, must it be to convince a successful engi- 
| neer that his mechanical sense is defective. 

Will some of your readers express their 
question ? 

January 10th. 








opinions on this 


A TEACHER OF MECHANICS. 


TRIPOD MASTS. 


Sir, —Under the heading of ‘‘ Dockyard Notes ” in your last issue, 
you give some information from a correspondent at Constantinople 
which would lead one to suppose that the tripod masts of the newest 
ships of war were first used by a Turkish vessel of, say, 1870. May 
I venture to remind you, Sir, that as long ago as the Civil War in 
America two ships—afterwards know as the Wyvern and Scorpion 

-in our own service were built at Birkenhead to the order of the 
Americans, and both had tripod masts, turrets, and 7-ton guns. So 
that once more we must give our American cousins the credit of 
being first in the field. 

When these ships were taken over by our own Government my 
father was the first chief engineer appointed to the Wyvern, and I 
| have an excellent picture of that time showing the tripod masts, &c., 
| of the ship. Gro. T. SIMMONS, 
Catford 3S.E., Engineer Commander, R.N. 











| January 3rd. 








WE hear that arrangements have been concluded with 
the Natal Government for the erection of a Marconi wireless tele- 
graph station at The Bluff, Durban, with a range of 350 miles. 
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A WAGON UNDERFRAME MILLING MACHINE. 


\ MILLING machine designed specially for machining the 
ends of the sole bars of railway carriage and wagon under- 
frames has recently been constructed by the Eclipse Tool 
Company, Limited, of Linwood, near Glasgow, and is illus- 
trated m the accompanying engravings. The class of work 
for which this machine is intended will be gathered from 
Fig. 1, where the right-hand view shows the sole bar channel 
after milling operations, and the left-hand view the same 
bar placed in position with the end bar. 

The machine consists of two distinct and similar heads, 
each provided with a milling cutter, so that both ends of the 














bars may be operated upon simultaneously. As shown in the 
general arrangement, Fig. 2, the machine is arranged to take 
four bars at a time, the maximum section being 12in. by 4in. 
Each head of the machine consists of a horizontal bed piece 
and a vertical column carrying a saddle for the milling cutter. 
While each column is adjustable along its bed piece by hand, 
the entire right-hand head can be moved along cast iron rails 
forming part of the foundation of the machine, and can be 
held in any desired position by bolts fitting into T slots in 
the rails. The left-hand bed piece is permanently secured to 
the foundation, that to suit varying lengths of 
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| ning the whole length of the bed piece, and carried in brackets 
| bolted thereto. Twomitre wheels transmit power from this shaft, 
which is provided with a key-way along its whole length, to a 
vertical shaft, running in brackets bolted to the column. 
The lower bracket is extended to form a shrouding for the 
wheels, and at the same time fixes the position of the hori- 
zontal mitre. From the vertical shaft power is taken to 
rotate the cutter and to give the feed to the saddle. The first 
of these motions is obtained from a hardened steel worm 
sliding on the vertical shaft and working on to a phosphor 
bronze wheel carried at the end of the milling cutter spindle. 
This spindle is supported in a cast iron saddle arranged to 
slide vertically. The design of this saddle will be seen in 
Fig. 5. One end of the milling cutter spindle is carried in a 


Fig. 4—MILLING SPINDLE 


movable bracket which is bolted at any desired place on the 
saddle, which for this purpose is provided with a T slot along 
its centre. 
will be seen from Fig. 4, which shows the details of the 
cutter. This end is drawn into a corresponding conical hole 
in the gear wheel arbor, a bolt being used to hold the spindle 
securely in place. A cast iron box forming part of the cradle 
casting surrounds the worm wheel and its connection, and is 
arranged as an oil bath for the transmission gear. 

For giving the required feed motion to the cutter in the 
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Fig. 2—MILLING MACHINE 


the distance between the cutters is first roughly 
adjusted by means of the movement of the entire right- 
hand head, and then, finely, by movement of the columns. 
The former of these movements is effected by ratchet levers 
on either side of the right-hand bed piece. These levers are 
arranged to operate runners mounted at the base on excentric 
axles. The pawls of the levers being withdrawn, the latter 
are given a quarter turn, thereby lifting the entire head 
clear of the rails, and allowing it to be quickly moved into 
any desired position along its rails. From Fig. 3, which 
shows the right-hand head from the back, a general idea of 
- the shape of the column will be obtained. It consists of a 
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downward direction, the vertical driving shaft carries at its 
upper end a worm which works within a casing on to a worm 
wheel mounted with its axis horizontal on top of the column. 
From this wheel power is transmitted through a clutch to a 
horizontal shaft extending across the upper end of the 
column. Two bevel wheels completely enclosed ina cast iron 
casing connect this shaft with a vertical screwed spindle 
passing downwards between the shears of the column and 
working in a nut formed on the back of the milling cutter 
cradle. The feed clutch is controlled by a*lever handle suit- 
ably placed with reference to the other operating gear o 
the machine. A star handle on the end of the horizontal 














Fig. 3—-RIGHT-HAND HEAD 


strong box-shaped casting, having two sets of sliding sur- 
faces—one horizontal, for the forward motion on the bed, the 
other vertical, for the milling cutter saddle—and at its top 
carries the brackets, shafts, and other gear for driving and 
feeding the cutter. The columns are adjusted horizontally 
by hand. At the extreme end of the bed piece is bolted a 
bracket, which carries one end of a screwed shaft. The other 
end of this shaft works in the screwed interior of a bevel 
wheel mounted revolvably on the back surface of the column. 
A star wheel is provided for operating the nut when a fine 
adjustment is required. 

Each head is separately driven by belt from the main 
shafting, and is provided with a horizontal couptershaft run- 











Fig. 5-LEFT-HAND HEAD 


shaft on the column enables a hand feed to be given to the 

cutter. A balance weight, supported by chains running over 

pulleys mounted on brackets at the top of the upright, is 
| provided to take the weight of the cutter and its cradle. 

The means adopted for holding the sole bars in place 
during machining have been designed with a view to simpli- 
city and quick adjustment. At the front of either bed piece 
a cast iron pedestal is bolted. This casting is provided with 
swing-over bolts and cross bar. Suitably sized blocks act 
as distance pieces between the bars when being machined. 

The cutter of this machine is of the built-up type, as shown 
in Fig. 4. A central portion of high-speed steel A is keyed to 
the cutter spindle. At either end of this a fillet piece B, B! 


The other end of the spindle is cone-shaped, as | 
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| of the same material is held in place by a cast iron head C,C', 
| the whole being held together by a collar at one end and a 
| nut at the other. The cast iron heads have inserted in them 
| & series of square cutters, held in place by set screws, and are 
| arranged to reverse, so that with both ends of the square 
| cutters ground at one operation double the amount of cutting 
can be undertaken before stopping to re-grind. A small 
| pump is fitted to the machine to supply lubricant to the 
cutter during milling operations. 


SHIPBUILDING NOTES. 


IN a general sense there has not been much to chronicle 
concerning naval architecture during 1909. Perhaps the 
ost outstanding event was the publishing by the committe: 
of Lloyd’s Register of their revised rules for the construc 
tion of steel ships. These have been fully and critically dis 
| cussed, and the general impression, after six months’ experieucs 
| and knowledge of them, appears to be that the reduction of 
scantlings which then took place has not been attended by 
| any dangerous diminution of the strength of the structure as 
«a Whole. We notice a most exhaustive examination of these 
rules in the German journal Schiffbau particularly as to 
their effect upon the construction of single-deck vessels, 
| The article contains a strong injunction to the German 
| classification authorities to ‘* go and do likewise.”’ 


THE good effect of the work of Durham University in 
the teaching of the subject of naval architecture continues 
to be evidenced by various results, and the number of 
institutions teaching this subject has been increased during 
the year by the founding of the Liverpool Chair, about to 
| be occupied by Mr. Abell. 


THERE have been in the past not a few attempts made to 
obtain by some mechanical device some record of the initial 
stability of vessels for different and progressive stages of load 
ing. Some of these M.G, meters, as they are usually, and 
sometimes wrongly, called, show considerable ingenuity. 
We had recently the opportunity of inspecting the latest of 
these instruments, an M.G. balance patented by a London 
firm. The balance is what may be termed a dynamic model 
of a vertical section of the ship in the light condition, and 
consists of a brass beam representing to scale the depth of 
the vessel, and having its material similarly disposed to the 
material of the ship. The centre of gravity of the model, 
| therefore, is the centre of gravity of the ship in the light 
conditions, and the beam balances about this point. For addi- 
tions to the light weight, either by filling tanks, or by taking 
in cargo, small weights are provided representing to scale the 
weight added, and these are affixed to the beam in the correct 
position, and by again balancing—a means of which is pro- 
vided—the new position of the centre of gravity is found. 
A curve of metacentres is supplied, and thus the new value of 
the metacentric height may be found. 

IT will thus be seen that the new instrument is a means 
merely of determining variations in the position of the centre 
of gravity with regard to a horizontal plane for variation of 
loading. The object apparently is to have a mechanical 
equivalent for the very simple calculation necessary for that 
purpose. It may not unreasonably be thought that, when 
taking in cargo of varying density, the judgment and experi- 
ence necessary to determine the approximate vertical position 
of the C.G. would impose a demand on the observer as severe 
as would be involved by these calculations. In addition to 
that, where the depth of a vessel is represented by a 2ft. 
beam and a weight of 500 tons by a few ounces, it would 
appear that a nicety of observation comparable with that 
obtained in the physical laboratory would be necessary in 
order to secure approximately correct results. However that 
may be, it is very necessary that ships’ officers and those 
using the so-called stability measures should realise what and 
how much the M.G., when found, means. 











MANCHESTER ASSOCIATION OF ENGINEERS. 


ON Saturday last, Mr. Frank Nasmith read an interesting 
paper on ‘‘ Weaving Appliances ’’ to the members of the 
above society. The author, after commencing with a brief 
historical sketch, described the essential operative weaving 
mechanisms, and then discussed the appliances which have 
been devised with the express purpose of increasing production 
and thus reducing the cost of the finished fabric. The first 
machine dealt with was the modern plain loom designed to 
produce plain fabrics such as calico. Jacquard looms, which 
offer the greatest facilities for weaving figured materials, was 
next touched upon. The operation known as “‘ shedding,’’ by 
which the division of the warp threads is effected to permit 
the shuttle containing the weft to be passed between them 
was explained. The next operation, namely, that of 
‘‘picking,’’ was described as the operation of feeding into the 
shed formed by the division of the warp threads, a filling and 
binding thread which runs transversely across the fabric. 
This is done in one of two ways, the under pick or the over 
pick. The mechanical motions involved were then detailed. 
The third operation is the ‘* beating,’’ by which the pick of 
weft that been laid between the warp threads is 
beaten up. 

The author then proceeded to refer to the automatic loom 
in which weft replenishing devices are used. These supply 
the shuttle with fresh supplies of weft, or insert a fresh 
shuttle containing a full supply when the working shuttle 
has become exhausted. The Northrop was mentioned as the 
best known type of weft replenishing loom, and this the 
author described with much clearness. The paper concluded 
with a description of that very remarkable apparatus known 
as the Barber warp tying-in machine, which will tie as many 
as 100,000 ends in ten hours. A feature of the machine is 
the almost human judgment which it displays in making 
repeated attempts at a single thread should it miss on the 
first occasion. 
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A FLux for use in melting aluminium, alloyed with 
zinc or copper, is chloride of zinc. A small piece is thrown 
on the metal when melted and serves to clean the surface. 
According to the Brass World, the test of time has proved it to be 
the must satisfactory flux for the purpose, 
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A LARGE 


A. RANSOME AND CO., 


LIMITED, 


LARGE BAND RE-SAW. 


A LARGE band re-saw has been specially designed by 
A. Ransome and Co., Limited, of Newark-on-Trent, for 
rapidly and economically re-sawing hard and valuable woods 
into thin boards, although it is equally suitable for re-sawing 
deals into boards ata high rate of feed. The machine, as 
will be seen from the accompanying illustration, is self- 
contained and is mounted on a heavy base of box section. 
The saw pulléys are 54in. in diameter and the saws up to din. 
wide. The saw spindles are 4in. diameter and run in ball 
journal bearings in dustproof housings, the bearings contain- 
ing twenty I4in. diameter balls. The upper saw pulley is 
made as light as possible so as not to overrun the lower pulley 
and allow the saw to become slack on the cutting side. It is 
made with turned steel spokes screwed at both ends so that 
they may thoroughly attach themselves to the rim and boss, 
which are made of cast iron. The bottom pulley is made 
entirely of cast iron and has a solid web, and both pulleys 
after being fitted to their spindles are finished perfectly true 
and carefully balanced. The pulleys are mounted between 
heavy vertical columns, the top slides being fitted with 
central straining screws actuated by worm and worm wheels, 
which are arranged so as to act in unison, or to be adjustable 


independently of each other, enabling the upper saw pulley | 


to be tilted to make the saw run in its proper position on the 
pulley. The hand wheel for actuating this gear is placed in 
front of the machine, so as to be convenient for the operator. 
The saw tension is designed so that more or less tension may 
be put upon the saw blades without the necessity of shifting 
the weight on the lever. The apparatus is made very sensi- 
tive, so that the saw may withstand very fast feeds and to 
minimise the danger of cracked saws. 

The feed gear consists of six vertical feed rollers Tin. in dia- 
meter, and all the rollers are driven, being arranged in pairs, 
two before the saw and one pair after the saw. The rollers 
on the right-hand side of the saw are fitted into a strong 
vertical casting with special fence to ensure perfectly straight 
cutting. The front rollers are fitted with independent pres- 
sures by means of weighted levers and are free to accommo- 
date themselves to irregularities in the thickness of the mate- 
rial. The machine is fitted with a variable friction feed 
ranging from 10ft. up to 80ft. per minute. The rate of speed 
is instantaneously adjusted by means of a handle in front of 
the saw, and the adjustment can be made without stopping 
the saw. Outside standards and rollers are provided for sup- 
porting long deals. 

The feed can be instantaneously stopped by means of a 
handle in front of the machine, and a reverse motion is 
also fitted, so that if necessary material partly sawn can be 
run back out of cut. Guides are provided to work above and 
below the saw, the top guide being adjusted vertically by 
means of a hand wheel and rack and pinion motion. The 
saw pulleys run at 500 revolutions per minute, and the 


mathine is driven by means of fast and loose pulleys 28in. | 
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in diameter by 64in. wide. This machine will, we are in- 
formed, saw 3in. deal into twelve boards with a waste in saw- 
dust of barely gin. 
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THE ROYAL AGRICULTURAL SOCIETY. 


IN connection with the annual show of this Society, 
which is to be held at Liverpool from June 21st to 25th 
next, a gold medal is offered by the Society for the best 
agricultural motor. The entries must be sent to the 
Secretary, 16, Bedford-square, London, W.C., on or before 
Monday, May 2nd. The following regulations have been 
made :— 


1, For the purposes of these trials an ‘agricultural motor” 
may be described as any form of motor using either steam, oil, 
petrol, or electricity as its motive power, which 

a) Shall be capable of hauling direct in work a plough, 
cultivator, harvester, or other agricultural implement. 

(4) Shall be capable of driving such agricultural machines as 
a threshing machine, chaff cutter, grist mill, &c. 

c) Shall be capable of hauling a load along a road and on 
the land. 

2. The machines shall be tested for efficiency in carrying out all 
three classes of work. 

3. The trials shall consist of ploughing with a three-furrow 
plough an area of about six acres, one part of which shall be 
ploughed shallow and the other part deep, at the discretion of the 
judges. 

4. The fuel, water and other supplies consumed throughout the 
trial will be carefully noted and compared with the weight of earth 
removed, 

5. Further trials on various classes of land with multiple ploughs, 
and with other cultivating implements to be provided by the 
competitors, with which they may wish their tractors to be tried, 
may be made at the discretion of the judges. 

6. Special attention will be paid in the ploughing and cultivating 
trials to the weight of machine traversing the land, the space and 
time occupied in turning at the headlands, and the manner in 
which the work is finished off. 

7. A harvesting trial will consist of hauling one or more self- 
binding reapers of not less than 6ft. in width round a plot of given 
area, cutting as far as practicable on all sides. 

8. A course will be set out over roads and land selected by the 
society, and each competitor shall declare before starting what 
weight he is prepared to haul over such course ; the fuel, water, 
and other supplies consumed during the trial to be noted. With 
selected motors hill climbing trials may be made. Motors must 
conform to the requirements of Acts of Parliament. 

9. Each motor will be tested driving on to a pulley on a 
countershaft fitted with a brake. The diameter of pulley, speed 
of countershaft and load on brake assimilating to those of a 
threshing machine. 

= The time taken and attendance given will be noted in all 
trials. 

11. Implements, unless otherwise stated, will be provided by 
the society. 

12. The fuel, whether solid or liquid, will be provided by the 
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society. The coal will be Welsh steam coal of uniform quality, 
and the petroleum or other liquid of one of the recognised brands. 

13. Each competitor to state how many men will be required to 
attend to the machine. 

14. The following are some of the points to which special atten- 
tion will be directed :—(a) Weight of machine ; (4) weight per 
inch width of wheel; (c) mechanical design and construction ; 
(d) adaptability to various kinds of work ; (¢) ease of handling ; 
Jf) safety of handling ; (g) ease of turning and space required for 
same ; (4) facility for attachment ; (i) attendance necessary ; (/) 
consumption of fuel, water and other supplies per unit of work 
done ; and (£) price. 

15. The judges’ decision, when duly recorded, will in all cases 
be final. 





ENGINEERING EDUCATION IN THE UNITED 
STATES’ NAVY.* 

THE education of naval officers in engineering to provide for the 
demands of the service starts at the Naval Academy. There as a 
foundation, all line officers are given what is probably the best tech- 
nical education furnished by anyschool in this country. This tribute 
to the Naval Academy is based upon the method of selection of the 
student and upon the method of elimination of the student at the 
school, quite as much as upon the excellent system of technical 
education that has been developed within the last half century, and 
that has been particularly improved within the last ten years. The 
Naval Academy is still being improved, and it is to be hoped that 
progress will not cease, -but to-day it is considered by the bureau 
and, what is more to the point, by many skilled educators, to be the 
finest school of engineering in the country. 

The graduates of such a school are naturally fit to undertake 
subordinate engineering duties of all sorts, and that is what they 
get, one and all. For tive years, or until they have been promoted 
above the grade of ensign, they perform duties, under the naval 
regulations, alternately on deck and in the engine room. Whatever 
| their duty is named, it is engineering duty in fact. Almost every 
| act of the line officer has to do with machinery and with engineering. 
| This may be direct, as when his duties involve maintenance of the 
| machinery plant, or it may be indirect, as when his duties involve 
| the executive duties of handling a ship, or of directing men that are 
| directly engaged in handling the mechanical appliances of such 
| widely varied sorts as are found on our vessels. The line officer 

lives, as may be said, in a heavily charged engineering atmosphere, 
and in actually performing his duties in gunnery and in electricity, 
he is constantly directing the operation of complicated machinery, 
land is conversant with the average mechanical problem. By 
| training, and by the constant exercise of authority, he is an excellent 
| administrator, and by profession he is a directing intluence to those 
under him. Through his general experience, the line officer 
possesses one qualification which no other officer in another corps or 
| branch of the service could possibly attain, namely, the knowledge 
| of and appreciation of the aims of his superiors from a military 
| standpoint. In other words, he is vitally interested that his ship 
| shall be in condition to meet any call from his captain or his admiral, 
| with a knowledge of the nature of the requirements born from 
constant speculation as to what he will do when he becomes captain or 
| admiral. 
| This continuous performance of engineering duty, using the term 





| in an engineering sense rather than in the service one, fits the line 
| officer for the superior duties of senior engineer of our vessels. 


| bureau wishes definitely to state th: , 2m c i BS se 
| bureau wishes definitely to state that the problem confronting it does 
| not include the keeping of the motive machinery of the fleet in condi- 
| tion, for that has been solved, and there are, to-day, a sufficient 
number of line officers fully competent to fill the position of senior 
engineer officer. This fact is evident from the present superior 
mechanical efficiency of our vessels in commission; from the 
decreased proportionate amount of the repairs necessary for the 
maintenance of the ships’ machinery in good condition ; from the 
increased proportion of repairs incident to the service that are being 
performed by the ships’ force ; and this with increased strains on 
the machinery due to their now being more frequently operated at 
or near their designed power than has formerly been the case. The 
credit for this performance belongs in various quarters. Great 
credit is due to the enlisted personne/, and, in particular, to those of 
them that have evidenced such energy and ability as to secure 
appointmentas warrantofficers. Obviously, however, the main credit 
is due to those responsible officers who have had charge of the 
machinery and to their immediate official subordinates. These have 
proved their worth, and they have justified the legislation of 1899 
that made all engineers line officers, and that made all line officers 
engineers. It is now generally recognised throughout the service 
that the latter truth was as much a result of the personnel law as the 
former one. All officers lean upon the expert engineer’s knowledge in 
It will be 
found to-day that former engineer officers are occupying positions of 
high responsibility under every line bureau of the department, and 
that many officers who never received any special engineering 
education are performing with eminent success duties under this 


| bureau. 


Taere is one branch of engineering that this excellent general 
education does not fully qualify all naval officers to perform: The 
important work of designing the machinery of our vessels. When 


| the personnel law was passed, the congress provided for the needs of 
| the 


service so far as expert designing engineers are concerned, by 
reserving a certain number of the old engineer corps exclusively for 
engineering duty. It was foreseen .t that time that this was a 
temporary expedient, sufficient for the needs of the immediate 





| future, but not sufficient to provide for the then comparatively 


remote time when the officers of the old engineer corps reserved for 
engineering duty only should pass from the actiye list of the officers 
of the Navy. Nodirect provision to cover future needs of the service 
was made in the personne! law of 1899, but ample authority was left 
with the Secretary of the Navy to solve this question through his 
power to detail officers to such duty as he deems most desirable. 

Successful, efficient, safe operation of machinery, can only result 
from competent and careful design. The successful cruise of the 
Atlantic Fleet around the world is as much a tribute to the excellent 
work of the older engineers who designed the machinery of that 
tleet, as to the efficiency of those that handled the machinery. — It 
is essential to future success that we have competent, expert 
designing engineers to do the work that the older engineers so 
efficiently performed in the past. Now, by definition, the expert is a 
man who is generally well qualitied in all branches of his profession, 
but who devotes his entire attention and directs his whole effort 
along some one line of that profession. .That thedesigner of a marine 
engine must be an expert in order that his design may be entirely 
successful cannot be doubted. Therefore, we must have at all times 
a limited number of officers in the Navy who devote themselves 
exclusively toscientificengineering. Thisaccords with the expressed 
opinion of the personnel board of 1899, that some specialisation for 
the design and inspection of machinery should be created. 

Since the passage of the personne! law of 1899, every engineer-in- 
chief has seriously advocated some method of securing special 
training for a small number of officers to provide for the time, now 
comparatively near at hand, when the designing and other scientific 
engineering work must be done by others than ofticers of the old 
engineer corps. All have advocated some school of engineering. 
It has been the good fortune of the present cbief of this bureau t 
reap the benefit of the plans of his distinguished predecessors, auc 
to propose to the department a plan for the creation of suck a schoo! 
of marine engineering that has been adopted, and that will, it is 
believed, provide for the needs of the service in the future. This 
plan, as ahopted, is given in General Order 27, of June 9th, 1909. 

The principal object of the recommendation favouring such a plan 
as is set forth in that general order was to secure an adequate, but 
small, number of thoroughly well qualified engineering experts to per- 








* From the report of the Chief of the Bureay of Steam Engineering, 
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form designing engineering work for the Navy. To reap the full 
benefits of the personnel bill and to secure the very best future 
designs, it is, in the bureau’s opinion, an essential qualification that 
these officers should be all round naval officers of ample general 
experience, to enable them properly to adapt naval machinery to 
the requirements of the service. This implies several years’ experi- 
ence at sea, and it also implies the performance by all these officers 
at some time previous to their selection as designing engineers, of 
that sort of duty commonly called line duty, namely, executive 
duty, concerned with the ship as a whole as a unit in the fleet. 
Some such duty is essential to that clear and broad conception of 
the requirements of the service that it is essential should govern 
all designs of naval vessels and of naval machinery. 

Under the terms of General Order 27, ten officers have been 
selected from applicants for this duty for detail to the School of 
Marine Engineering. These officers jhave had at least three years’ 
sea service and have been selected according to their evidenced 
capacity. Provision is made for the selection of officers for design- 
ing duty from among those specially well qualitied by education, 
experience, and inclination, pending the time when graduates of 
the school will be eligible for such detail under the terms of the 
order. 

The headquarters of the School of Marine Engineering is tixed 
at Annapolis, in accordance with the bureau’s recommendation. 
This recommendation was made after careful investigation and con- 
sideration of the advantages of various private institutions of 
learning. 

Steaming competition, The steaming competition 
matters throughout all quarters of the Navy. 
general interest in such matters, the more certain we are to obtain 
knowledge of defects in design and in methods of management and 
maintenance of our machinery plant. 
one of its chief duties to discover all defects as soon as possible in 
order that they may be eliminated. Such general interest in engi- 
neering, acting. as it does, to assist in eliminating faults in the 
Navy, is of the greatest value, and the steaming competition is 
therefore considered to be a very great assistance to the Bureau of 
Steam Engineering as tending to greatly increase the general 
character of engineering knowledge possessed by the average 
officer throughout the service. 
Government much money, and the bureau’s efforts are directed 
toward increased economy. 


With a limited appropriation for the maintenance, repairs, and | 


general upkeep of naval machinery, little opportunity is given 
for expenditures tending to decrease uneconomical losses, and to 
instal certain improvements the necessity for which experience has 
demonstrated. 

It is the hope of the bureau that the resultant economy which 
will follow the establishment of the steaming competition will 
enable it to have available sufficient funds to make many 
desirable and much needed improvements. The bureau has for 


this reason endeavoured to impress upon all officers the necessity H 


for rigid economy. 


POCKET-BOOKS, DIARIES AND YEAR-BOOKS 
FOR 1910. 

THE demand for pocket-books, diaries and year-books is 
apparently increasing, and to-day there is scarcely a subject 
which is followed as a profession or business occupation 
without its appropriate volume of this nature. Most of those 
which have reached us this year are well tried favourites, and 


their annual publication is always welcomed among the 
different classes for whom they are designed. In ** Who’s 
Who’? for 1910, published by Messrs. A. and C. Black, 


London, price 10s. net, we have the usual information con- | 


cerning other people, w hich is so great a necessity in business 
life. In this year’s volume there are about 23,000 bio- 
graphies, the correctness of which is vouched for by the fact 
that every one has been submitted for personal revision to 
those whose names find a place in the book. 
Who’s Who ”’ the ** Who’s Who’ 
useful by many. In this we have, 
, the answer to many questions which 
The year-book, which is published 


to “ 
found extremely 
easily accessible manner 
are of daily occurrence. 


from the same house as the parent volume at the price of 1s. | 
in a | 


embodies the information to be found in the latter 
It may. 


net, 


brief form and classified under various headings. in 


fact, be regarded as the key to the larger 
Writers’ and Artists’ Year-book and The Englishwoman’s 


Year-book for 1910 are also to hand from Messrs. Black. 
The former, price 1s., affords much .useful information for 
authors and artists with reference to the periodical and 
magazine press of the world. 

In 1884 the year-book of the Scientific 
Societies of Great Britain and Ireland made 
ance. This year, therefore, makes its twenty-sixth issue, and 
it will be found in every way up to the standard of its pre- 
decessors in the matter of fulness and accuracy of detail. It 
forms a useful record of the work done in science, literature, 
and art during the past session, and has been compiled from 
official sources. The volume costs 7s. 6d., and is published 
by Charles Griffin and Co., Limited, London.—Hazell’s 
Annual, 1910, published by Hazell, 
Limited, price 3s. 6d. net, contains many features of out- 
standing merit. Among others, there are signed articles by 
different authorities on topical subjects. Sir Harry Johnston, 
Sir Oliver Lodge, and Sir 
tributors, and, along with these special articles, the numerous 
tables and data referring to the events of the past year in 


every branch of life make the book simultaneously interesting 


and useful. 
Among handy Diary and 


H. and L. Colling- 


diaries, the City 
for 1910, published by Messrs. W. 
ridge, London, price 1s., contains much useful infor- 
mation concerning everyday events. In addition, it 
specially intended for the London district, and details are 
given of numerous local bodies and organisations.—From Mr. 
T. L. Ainsley, South Shields, we have received a copy of his 
Nautical Almanack and Tide Tables for 1910. 
at 1s., and should be useful to all navigators and nautical 
students.—In the ‘‘ Business Prospects Year-book,’’ published 
by the Business Statistics Publishing Company, Limited, of 
Cardiff, price 5s. net, an attempt has been made to forecast 
the state of trade in mineral shipping and other circles during 
the present year. The forecasts are based on a careful 
analysis of every fact available, and on its fourth appearance 
the authors can point to the successful results of the methods 
employed to predict the course of trade in the past as an 
indication of their trustworthiness in the future.—The 
Mechanical World Pocket Diary and Year-book for 1910, 
published by Emmott and Co., Limited, Manchester, price 
6d. and 1s. 6d., has now reached its twenty-third annual 
issue, and contains all the old features with which it has 
acquired its popularity. In addition, several improvements 
have been made this year, among which are new sections on 
gas and oil engines, centrifugal pumps, and ball bearings. 
From the same publishers we have also received the com- 


instituted | 
recently is serving as a method of —. interest in engineering | 
The greater the | 


The bureau believes it to be | 


Competition will also save the | 


very | 


As a companion | 
Year-book should be | 
in an | 


volume.—The | 


and Learned | 
its first appear- | 


Watson and Viney, | 


Hiram Maxim are among the con- | 
| pasturage for sheep. 


Almanack | 


is | 


It is published | 


panion pocket-book dealing with electrical matters—price | 
6d.—and note several alterations and improvements from | 
previous issues. In both cases these pocket-books are now 
printed on a thin tough paper, reducing their bulk, and 
improving their appearance. — The needs of mechanics, 
machinists, and other workshop operatives are well catered 
for in Fowler’s Pocket-book and Diary, 1910. Many use- 
ful tables and much handy information are here brought 


those for whom the book has been designed. The volume is 
published by the Scientific Publishing Company, of Man- 
chester, at 6d. net.—The Practical Engineer Pocket-books 
and Diaries are well known and highly appreciated by many 
engineers. In the issues for 1910, which are to hand from 
the Technical Publishing Company, Limited, London, former 





readers will find all the useful features of previous 
issues retained, while much revision, and in some cases 
entirely new sections, add to the value and trustworthi- 
}ness of the books. The Pocket-book contains general 


engineering information, and is published in cloth at 1s. 
net, and in leather at 1s, 6d. net, while the Electrical 
Pocket-book, to be obtained at the same prices, embodies 
all the customary details of electrical practice.—Fowler’s 
Mechanical Engineer’s Pocket-book and Fowler's Electrical 
Engineer’s Pocket-book for 1910 have been sent us by the 
Scientific Publishing Company, of Manchester. In each case 
a books can be had in two styles of binding—in cloth at 

. 6d. net, and in leather at 2s. 6d. net. The former has 
now reached its twelfth issue, and the latter its tenth. Both 
| have much to commend them, and, especially in the case of 
the leather bindings, they have an attractive appearance. 
The mechanical engineering volume has been thoroughly 
revised and expanded, while the sections dealing with mining 
and metallurgy have been altered to include the most recent 
developments. The electrical volume has been likewise 
revised, and should be equally useful to its readers.—Lock- 
| wood’s Builder’s, Architect’s, Contractor’s, and Engineer's 
Price-book for 1910, published by Crosby Lockwood and Son, 
London, — 4s., contains much really valuable information 
for the classes named. In addition to giving the latest prices 
of all kinds of material and labour connected with the build- 
ing trades, it contains memoranda and tables of a most useful 
nature. As a supplement, there has been added the London 
Building Acts, 1894 to 1908 and other enactments and by- 
laws regulating building operations in the metropolis, while 
notes are given regarding all important decisions in the 
superior courts. Asan aid in preparing estimates for work of 
many kinds the book should be highly appreciated. 


AUSTRALIAN NOTES. 
From our own Correspondent. 

AGAIN New South Wales is the scene of turmoil and strife by 
the sudden cessation from work of all the Newcastle coalminers 
over alleged grievances that they have not even submitted to the 
colliery proprietors before going out on strike. The coal miners in 
other districts of New South Wales. as well as unionists in other 
trades, have offered to join the strikers in sympathy, that a 
great stagnation in business is anticipated if the strike is pro- 
longed. Already coal has gone up to famine prices, and several 
business firms have had to cease operations. The serious effect of 
the stoppage of the coal supply to the other Australian States 
can be judged by the fact that 90 per cent. of the total coal raised 
in the Commonwealth last year was from New South Wales. Up 
to the present time about 14,000 miners are out on strike. 


so 





A return has been issued by the Under-Secretary for Mines 
N.S.W.) showing the quantity and value of the principal minerals 
exported from the State for the first nine months of the present 
year, as under: 
OZ £ 
| Silver, ingots and matte 1,279,830 125,642 
| Tons. 
Silver lead, concentrates, &c. 170,047 4,187 
| Lead (in matte) ; ; 11,867 142,580 
Copper (ingots and ore) 5 558,485 
Tin (ingots and ore) 231,671 
SME, ses (aecen & 35 1,804,715 
£3,847,280) 


A net decrease of £1,077,098 as compared with the correspond- 
ing period of last year is shown. The value and output of the 
silver-lead mines is still affected by the stoppage of operations in 
the Broken Hill area—the decrease amounting to £661,481. The 
| coal trade continued to show a falling off even before the present 
strike, the shipments for the nine months being 1,100,207 tons, 
with a value of £516,635 below those for the corresponding period 
| in 1908. 

The tender of Scott Bros., Limited, of Christchurch (N.Z.). 

recently accepted for the supply of ten compound locomotives for 

| the New Zealand Government railways, the contract price being 
£39,640, but in consequence of the firm complaining of the delay 
in acquainting them of its es ag it was afterwards placed 
with A. and G. Price, of Thames (N.Z.). This firm’s price was 
£42,182. 

The proposed transcontinental railway from Port Augusta (S.A. 
to Kalgoorlie (W.A.) has been reported upon by Mr. H. Deane, 
consulting engineer for the Commonwealth Government. The 
estimated cost is £3,988,000 for the standard gauge. The distance 
via. Tarcoola, which is preferred to the Gawler route, is 1063 miles, 
Much of the country traversed in the survey will afford good 
The proposed line skirts the coast some dis- 
tance back from the Great Australian Bight, ard then heads north- 
ward to Kalgoorlie. 









was 


together in a form which should be greatly appreciated by all | 


| construction. The following 
for the past two years: 


table shows the compurative results 


Year ended 
June, 190s 
943 


Year ended 
June, 1909, 
Total miles open 
phe miles open for the year 
Capital cost . ; 
Cost per av erage mile open 
Gross earnings .. .. . 
Working expenses 





t 
t 
t 
€ 
£ 





Net earnings .. 4 534, 565 
Surplus over working expen nsex and 
interest oor 156,980 
Earnings per average mile as 765 
Working expenses per average nile, £ 404 
Train milesrun.. .. .. .. 4,102,102 
Passenger journeys ... ‘ Fig Shs 
Goods tonnage 1,8 2,028,562 
Live stock tonnage 44, 30,179 
Working expenses to earnings, per cent. 64.56 67.10 


December 6th, 1909. 
The results of the working of the Tasmanian railways for th: 
a ended June, 1909, compared with the corresponding } reriod 
wv the previous year, are given below : 


Year ended Year ended 





June, 1008. June, 1909, 

Total miles of line open 463 4633 
a erage miles worked during the year .. 4704 4704 

Capital expended on lines open £ 3,977,611 4 sar 830 

Capital expended per mile -” n £ 8,590 
Gross earnings... .. . £ 277,606 
Working expenses .. £ 201,817 
Net earnings © 75,789 
Working expenses to gross earnings, “3 72.69 
Net return on ¢ me pc. 1.90 F 
Train miles 1,028,030 1,020,119 
Passenger journe; vs, ‘number. 1,439,005 1,547,016 
Goods carried, tons slay ale 465,186 467,417 
Live stock carried, tons” 15,480 15,879 
Average distance travelled a oe nger, 

aes - 22.72 ‘ 21.02 
Pen rate per passenger... Is. 6. 84d. Is. 5. 61d. 
Average distance goods carried, per ton, 
miles .. : 3684 36.91 

Average rate per ton-mile 1. 72d. - 174d. 


CATALOGUES. 
G. WINN AND Co., Birmingham.—-List No, 57 has reached us. 
which deals with Hall’s patented frictionless governors. 

THE ELEcTRICAL CoMPANY, Limited, 121-125, Charing-cross-road 
W.C.—A well illustrated pamphlet has reached us descriptive of 
the A.E.G. steam turbines. 

THe A.E.G. or SoutH Arrica, Limited, Caxton 
minster, —From this company we have received a 
pamphlet on electricity applied to printing. 

THE British ENGINEERING Works, Kettering.— From this firtn 
we have received a well got up pamphlet, which illustrates and 
describes the ** Bambridge ” patented flexible shaft. 

THE WesTINGHOUSE BRAKE Company, Limited, 82,-York-road. 
London.— Westinghouse silent rocket joint chains for Ghain drives 
are dealt with in a tasteful little publication to hand from this 
company. 

MarcEewoop Locks, Limited, 11, Clerkenwell-green, London. 
E.C.— This firm has sent us a well bound little catalogue pertaining 
to cabinet and building lever locks constructed on the Margewood 
principle. 

J. H. HotMes ANb Co,, Newcastle-on-Tyne.~ This is a catalogur 
giving illustrations and full particulars of **Castle’’ motors and 
dynamos. Machines suitable for all classes of service are dealt with 
in this catalogue. 

HAWKSLEY, WILD AND Co., Limited, Sheffield. From this tirm 
we have received a pamphlet pertaining tothe ‘Suckling ” water-tube 
boiler. The boiler is described in a concise manner, and there are 
many good illustrations. 

THE GiLope EvectricaL Company, 11, Farringdon-avenue. 
London, E.C.--From this firm we have received a well got up 
pamphlet dealing with ‘*Santoni” arc lamps, prices, dimensions, 
and other particulars of interest to buyers a lg included. 

Works, 


House, West 


well got up 





Sentinel Glasgow. 





ALLEY AND Ma ACLELLAN, Limited, 
Catalogue No, 11, ** Air,” has reached us, which deals with ‘* Sentinel 
air compressors for all kinds of duty. There are many 


illustrations, and much information of interest to those who have 
to deal with compressed air, 

THE Power GaAs Corporation, Limited, Parktield Works, 
Stockton-on-Tees.~ This is a well got up catalogue having refer 
ence to ** Mond ” gas for power and heating. The catalogue gives 
particulars of the modifications which the firm has recently made, 
enabling them to offer the ‘* Mond” gas plants at a lower price 
than hitherto. 

THe Union Et 
wark, 8. E. This is 
particulars of the 
working on petrol and ps 
received a pamphlet dealing 
starting switches. 

THE LUNE VALLEY ENGINEERING 


eTRic Company, Limited. Park-street, South 
an interesting pamphlet giving prices and other 

“Union” electric lighting and power sets for 
raffin. From the same firm we have also 
with Fortiter direct-current motor 








ComMPANY, Wheattfield-street, 


Lancaster.—This is an illustrated catalogue of high-pressure water 
tube boilers, improved paraffin burners, liquid fuel tanks, and 
fittings, high-speed launch engines, compound, triple, and 


quadruple condensers, feed-water heaters, steam motor launches, 
cruisers, yachts, and racers. 
WIiLson, PEASE AND Co., Limirep, 8, Eastcheap, London, E.C, 
An interesting little booklet has reached us dealing with this 
company’s manufactures, among which are the firm's steel back 
brake blocks, which consist of a plate of mild steel upon which the 


body is cast. This design is claimed practically to double the life 





re “fou mennce or Locomotices on the West A australian Ristoreys: 
Average engine | Tons | Average Cost per Average cost 
mileage per engine | ble of engine mile. per engine mile 
Date é ae capable o A : 
Class. Where built. placed in — four weeks. hauling | —— mene 
traffic. jover ruling! 1909. ge} . 
1909. 1908, grade. | 1909. 1908. 
a a | a5; . 
Cc America .. 1902 1187 Is4 | I: 
E Great Britain 1902 1534 | 208 I: 
Ec | America .. 1901 1393 | 2s | 13. 
F | Great Britain... 1902 95 | 275 24 
G Great Britain and South Australia 1x89 to 1899 | 654 | 120 | 15, 
K Great Britain . Se oat 1893 to 1898 1006 208 19, 
N | 1896 to 1901 1477 10 | 14. 
0 Ra ‘ , 5 ; .. | 1896 to 1898 1254 184 | 14. 
= e : ? . 2... | 1807 to 1899 110 | 12 | 12.3 
T 1889 2326 108 9. 
| 


In dealing with the report of the West Australian railways for | 
the year ended 30th June last, the omission of one set of important | 
details is noticeable, viz., the particulars of the ton-mileage, which 
has been given each year for a number of years s past, and its omission 4 




































































ie available. Duviar the financial year 1014 nies of new Mass have 


been opened for traffic, and 189 miles of line are in course of | givén, 





| of the block, and permits of it being worn down to a much greater 
extent than is possible with the ordinary article. Patented tram- 
way anchor chairs are also among the firm’s specialities. Among 
other things the booklet deals with pile shoes with chilled iron or 
steel points for timber or ferro-concrete piles, cast iron tanks, fire- 
bars, packing blocks, &c. Views of the firm’s works are. also 
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TRADES 
AND 


THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS 

(From our own Correspondent.) 
The January Quarterly Meeting. 

THERE was a good attendance at the January quarterly 
meeting of the Midland iron trades to-day (Thursday) in Birming- 
ham, and a considerable amount of new business was done at prices 
which showed a decided advance upon previous levels. The 
yeneral opinion was that the new year will see a definite better- 
ment of business, The approaching settlement of the political 





uncertainty and the recent reduction of the Bank rate are favour- | 


able elements in the general situation, It looks also as though 
fuel was on the up grade, judging from the position in the North 
of England and in South Wales, and if this is so, crude iron prices 
will probably follow suit. The foreign trade seems to be keeping 
up well, and altogether there appears to be a good probability of 
the iron trade looking up definitely this spring. Under 
circumstances, there was a better tone on ‘Change than has been 
noticeable for a long while past. Consumers see "med more disposed 
to operate, and producers, whilst glad, in many cases, to experi- 
ence a revival of demand, were not disposed to commit themselves 
too heavily forward, especially in the case of pig iron, believing 
that prices would soon become much stronger. 


Steel Advanced. 
One of the features of the meeting was the circumstance 
that steelmasters were asking more for their products than for a 
long while past. This policy is apparently following suit to Scot- 
land and the North of England. Several makers were asking 5s. 
more than previously, though they did not always obtain the full 





extra amount. Quotations ruled about as follows: — Angles, 
£6 2s. 6d. to £6 5s.; girder plates, £6 5s. to £6 7s. 6d.; boiler- 
plates, £7 10s.; joists. £5 15s. to £6; and mild steel engineering 


bars, £6 12s. 6d. to £7 2s. 6d. There was a better demand than 
recently for sectional steel, engineers being more liberal purchasers 
owing to their having more work in hand. There was a good 
inquiry for semi-finished steel, with quotations tending upwards, 
Bessemer sheet bars being quoted £5 and Siemens descriptions 
£5 2s. 6d. Representatives of Welsh and of continental houses, 
as well as local makers, did a fairly good business. 


Manufactured Iron. 

Recent terms were, as a rule, well upheld in manufactured 
iron, and here and there rather better rates than previously were 
obtained. Marked bars were re-declared at £8, with a good 
demand, and there was also a satisfactory business done in un- 
marked bars, which were quoted £6 to £6 2s. 6d. Plain sheets, 
singles, were quoted £7 to £7 2s, 6d.; doubles, £7 5s. to £7 7s. 6d.; 
and trebles, £7 15s. to £7 17s. 6d. There was not much call for 
this description. Hoops were quoted £6 15s., with a brisk inquiry 
on account of India, whilst slit nail rods were £7, and rivet iron 
was quoted £6 15s. to £7, Gas strip makers booked several satis- 
factory orders, but in this description, and also in tube strip 
continental competition—especially Belgian—-was very much in 
evidence. 


Heavy Shipments of Galvanised Sheets. 


Animation characterised the galvanised sheet depart- 
ment. The foreign demand was reported good, and recent quota- 
tions were well maintained, with some makers asking rather more 
and ee it. The general quotation, however, was 
£11 5s. to £11 10s, for 24 gauge f.o.b. Liverpool. Much  satisfac- 
feetian was expressed at the highly favourable character of the 
Board of Trade returns for the past year, which showed that the 
exports of galvanised sheet amounted to 494,826 tons. of the 
enormous Value of £6,496,214. This was an improvement in quan- 
tity of 104,702 tons, and in value it was an advance of as much as 
£1,069,976. The following were the chief improvements :— India 
from 89,271 tons to 104,929 tons, and in value from £1,154,062 to 
£1,254,711 ; the Argentine Republic from 70,986 tons to 92.918 
tons, and from £941,391 to£1.161,824 ; and Australia from 62,088 tons 
to 83,017 tons, and from £929,237 to £1,203,653. © Various other 
markets also improved considerably, including British South 
Africa. 


Pig Iron Active and Firm. 


these | 


A good business was transacted in pig iron, both in forge | 
and foundry descriptions, with quotations tending upwards in | 


sympathy with coal and coke. 
{7s., part-mine 50s. to 51s., 

cold-blast 115s. 
19s, to 50s., and for Derbyshire at 50s. 


all- mine forge S5s., foundry 98s. and 


to 51s. 


The Chain Trade. 


On the 7th inst., at Old Hill, there was held the first meet- 
ing of the Trades Board recently formed in connection with the 
hammered and dollied sections of the local chain trade. There 
was a good attendance of delegates. Mr. G. R. Askwith, of the 
Board of Trade, presided, and pointed out o— that department 
had made three appointments, namely, Mr. J. R. Yates, K.C. (who 
would be the first chairman), M Smith, and Miss Mona W ilson, 
\ minimum rate of wages will be fixed. 





NOTES FROM LANCASHIRE. 
(From our own Corresponde nts, 


MANCHESTER, Thursday. 


Pig Iron Higher. 

THE attendance on the Iron Exchange on Tuesday was 
well up to the average, and a better tone was 
tible. This took the form of higher prices for most makes of pig 
iron, especially hematite. 
to express the opinion that the present upward move is only of a 
temporary character. It may last, they assert, for a few weeks, 
but nothing durable is expected until the beginning of June. 
These authorities have, it must be admitted, given fairly good 
forecasts in the past, but it is just possible they may be wrong on 
the present occasion, seeing that stocks are at a minimum and 
shipments show signs of increase rather than decline. During the 
week Lincolnshire and Derbyshire have advanced 1s. and Stafford- 
shire 6d. per ton. West Coast hematite is fully 1s. 6d. to 2s. per 
ton — Scotch has been firm at the advanced rates noted last 
week. 


Finished Iron and Steel. 

In finished iron quotations were withdrawn by makers in 
iancashire early in the week, and prices may be looked upon in 
this department as nominal. A meeting of the trade is to be held 
next week, at which a decision to advance prices may be come to. 
Much the same feeling is perceptible in steel products, consequent 
on the advance in plates, &c, by makers in the North-East. There 
is not, however, much change to note in billets. 


Copper, Lead, and Tin. 

Manufactured copper remains quiet, and there is little 
movement to note on spot. Lead: Sheets are a shade dearer. 
Tin: English ingots are rather lower. 

Quotations. 


. 3 Lincolnshire, No. 3 foundry, 56s. 6d.; Staffordshire 
54s, 6d.; Derbyshire, 56s. 6d.;° Middlesbrough open brands, 
prompt, 60s. ; January- March and April-June 61s. ld. Scotch: 


Makers quoted cinder forge 46s. to | 


There was a good demand for Northampton at | 


| the new contracts. 
| ton on last year’s rate. 


| Gartsherrie, 60s. ; 


THE ENGINEER 





Gartsherrie, 62s.; Glengarnock, 61s, to 61s. 6d.; Eglinton, 60s. 6d. 
to 61s. Delivered Manchester: West Coast hematite, 67s.; East 
Coast ditto, first quarter, 65s., both f.o.t. Delivered Heysham : 
Glengarnock, 59s. to 59s. 6d.; Eglinton, 58s. 6d. 
Gartsherrie, 61s.; Glengarnock, 60s. 
to 60s. 6d.; Eglinton, 59s 6d. to 60s. Finished iron: Bars, 
£6 10s. ; hoops, £7 12s. 6d.; sheets, £7 12s. 6d. to £7 17s. 6d. 
Steel: Bars, £6 12s. 6d.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £7 to £7 5s.; boiler plates, £7 7s. 6d. to £7 12s, 6d. ; plates 
for tank, girder, and bridge work, £6 10s. to £6 15s.; sheets, 
£7 17s. 6d. to £8; English billets, £4 15s. to £4 17s. 6d.; foreign 
ditto, £4 5s. to £4 10s.; cold drawn steel, £9 10s. to £10s. 
Copper: Sheets, £75 ; tough ingot, £64 10s. to £65 ; best selected, 
£64 10s. to. £65 per ton. Copper tubes, 9d.; brass tubes, 7#d.; 
condenser, 8#d.; rolled brass, 62d.; brass wire, 6?d.; brass turning 
rods, 63d.; yellow metal, 64d. per lb. Sheet lead, £17 2s. 6d. per 
ton. English tin ingots, £147 10s. per ton. 





to 59s. Delivered Preston : 
9 


















The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange was 
larger than usual, but it was thought that the gathering was 
influenced more by political considerations than actual business. 
Possibly the movements in the North had some effect, coupled 
with the advance of Is. per ton in South Yorkshire coal. 
This district, of course, was more likely to be affected 
than Lancashire, where present quotations are adhered to. 
Slack and steam coal is rather slow, and domestic fuel is also 
on the dull side owing to the uncertain weather prevailing. Ship- 
ping demand is good, especially in bunkering coal. General 
quotations are as follows :—Best Lancashire, for domestic purposes, 
15s. to 16s. 4d.: seconds, 13s. to 14s.; common, 10s, 10d. to 12s.; 
best burgy, 10s. 6d.; round furnace coal, 11s. 6d.; best slack, 
9s. 6d.; medium, 9s.; common, 7s. 6d., at the pit. Coal for 
bunkering purposes, 11s. 6d.; unscreened, 10s. 6d., delivered 
Manchester Ship Canal. 





BARROW-IN-FURNESS, Thursday. 


Hematites. 





03 








per ton; No. 4 foundry, No. 4 forge, No. 5 forge, mottled and 
white, 52s. 6d. per ton ; basic, 55s. per ton. These prices repre- 
sent an advance of 1s. per ton on all numbers except basic, which 
is raised 2s. 6d. per ton. A fairly good demand has existed 
recently, basic iron being particularly strong, and makers look 
upon prospects generally as much more favourable. A good deal 
of iron remains to be delivered under former commitments. 
Derbyshire irons are firm at the ls per ton advance noted last 
week, current quotations being :—No. 3 foundry, 53s. per ton ; 
No. 4 forge, 51s. per ton. In Derby shire iron buying is going on 
pretty freely, and there is anticipation of better prices ruling 
later on, All quotations here given for pig iron are net, delivered 
in Sheffield and Rotherham. 


Finished Iron, &c. 

There is no indication of improvement in finished iron, 
which has long been in a depressed condition. The South 
Yorkshire Bar Iron Association, at their monthly meeting last 
week, decided to leave their quotations unaltered. They are the 








| same as obtained throughout last year, when the prices of pig iron 


were considerably lower than they are now. Quotations :—Bars, 
£6 10s. per ton ; hoops, £7 10s. per ton ; sheets, £8 10s. per ton. 


The Steei Trades. 


The hopeful feeling noted last week in the steel depart- 
ments is fully maintained, and it is reported that orders are coming 
in fairly freely, though not of large amount. This remark applies 
perhaps more particularly to steel castings. Other railway 
material is also being more freely required. This is chiefly for the 
home railway companies on account of stores contracts recently 
placed. The railway companies, for the most part, have been 
holding back, perhaps on the point of economy and other causes. 
Very little change is reported in marine work, only houses engaged 
on special lines being at all busy. Nothing new is reported in the 


| naval and military material departments. 


The hematite iron trade is still improving, and the report | 
| this week shows there is a fuller demand and a stronger market 


Makers are better sold forward, and are in a 
The outlook is better than it has 
and makers are beginning to 


from all sources 
stronger position altogether. 
been for a considerable time past, 


appreciate the improvement all round, as it is evidencing itself | 


from a great variety of sources. First of all there is a stronger 
local demand on the part of steel makers and others ; in the second 
place there is more doing with the general steel- making centres of 
the country ; in the third place there is a stronger inquiry from 
the Continent, and the outlook from that quarter is encouraging ; 
in the fourth place business is improving with America ; and in the 
fifth place the Barrow Steel Company has despatched this week 
2000 tons of iron to Japan. Several parcels of iron from this dis- 
trict have of late gone to the Far East. 
the hematite iron trade is very satisfactory, 
expected as the season advances. 


and better things are 


Steel. 

There is a stronger tone in the steel trade of the district, 
and makers are better off for orders than for a iong time past, 
but this is only in the Bessemer department. Business doing in 
shipbuilding material is quiet, although orders from Barrow itself 
were given out for 8000 tons of plates to South Wales and 2000 


tons te the Clyde this week, the Barrow steel plate mills being | 


There is a fairly steady 


passed over. The question is one of price. 
and prices 


demand for rails, tin bars, hoops, billets and strips, 
show a slight improvement. 


Shipbuilding and Engineering. 
The new scout cruiser building by Vickers, Sons and 
Maxim for the British Admiralty will be named the Dartmouth. 
Her length will be 430ft., breadth extreme 48ft. 6in.. mean 
draught 15ft. 6in., displacement in tons about 5250. Vickers, 
Sons and Maxim are busy on the work of constructing the new 
Brazilian floating dock, which was contracted for delivery in 
eleven months, and they have also in hand several new sub- 
marines. Engineers are busy. 
Shipping and Coal. 
There is a continued improvement in the exports of iron 
and steel. Coal and coke steady. Freights maintain advance in 
prices, 


THE SHEFFIELD DISTRICT. 
From our own Corvesponden t.) 


Railway Coal Contracts. 


| trade. 








NORTH OF ENGLAND. 
From our own Correspondent. ) 
The Coal Trade Troubles. 
ATTENTION in this district is this week largely directed to 
the strikes of miners in the Durham and Northumberland coal 
The strikes are not general, but about 30 per cent. of the 


| collieries are now laid off, and over 40 per cent. were idle last 


; | sumers of coal. 


The general outlook of | 


week, This has caused a serious dislocation of business, not only 
in the coal trade itself, but in all the local industries that are con- 
The grievance of the men is that they disapprove 
of the arrangement that was made by the executive of their asso- 
ciation and the employers for the working of the Eight Hours Act, 
which came into force in these counties with the commencement of 
this year. The difficulties in Durham are with the coiliers at the 
pits in the north-west and south of the county, and have been in 
progress two weeks, the men beginning the strikes by simply 
neglecting to return to their work after the holidays. A number 
of the collieries which were idle last week have restarted opera- 


| tions, and there are 10 per cent. fewer men on strike. It is believed 
| that the whole of those now stopped will have recommenced 


work by the end of next week. In the meantime the general 
trade of the North-East Coast is being seriously interfered 


with, for adequate supplies of jfuel cannot be secured. The con- 
sumers did not expect that such difficulties would arise when the 
men’s representatives and the employers had arranged the matter, 
and therefore had made no provision. That being so, the short- 


| ness in the supply has caused the damping down of some of the 
| blast furnaces in Cleveland and the putting of others on slack 


| to take advantage of the situation ; 


WE mentioned last week that although at the time of | 
writing nothing further had been done in the renewal of the loco- | 
motive fuel contracts, it was expected that the railway companies | 


on the coalowners’ terms. That 
expectation has been realised, the local companies having now 
accepted the coalowners’ price of 9s. 3d. per ton for steam coal for 
This price represents an advance of 9d. per 


would arrange at an early date 


railway contracts will affect the prices for the ensuing shipping 


| season which have been for the most part in abeyance. 


again percep- | 


One or two experts were bold enough | 


Steam Coal—a Hardening Tendency. 

Just at present there is a considerable tendency in prices 
to harden, particularly for ‘‘ spot lots,” brought about by the 
trouble in the Northern coalfield. | A few urgent orders for steam 
and gas coal have been received in this district, and, should the 
trouble be continued, these will no doubt be followed by others. 
The strike in Australia has also benefited several of the gas coal 
pits, a number of orders having been received in this district. 
Several trawling contracts have followed the settlement in the 
railway locomotive fuel supplies. The price for shipment is from 


| 9s, 6d. to 10s, 6d. per ton, these figures being 1s. per ton higher 





than the rates ruling last year. 


House and Small Coal. 

In household fuel there is a good business doing, part of 
the increased trade with London being due, it is stated, to mer- 
chants’ orders to make up for interrupted deliveries from the North, 
owing to the dispute there. The Eastern Counties and general 
demand is also active. The recent advance of 1s. per ton is firmly 
maintained. Small coal continues to be fairly called for. As the 
prices of steam and other coals are rising, small coal will, no doubt, 
be affected, but at present no movement is made in that direction, 
the supply being equal to the demand. The qualities taken by 
the Lancashire and Yorkshire textile localities are still at 4s. 6d. 
to ds. 6d. per ton. 


Coke. 

Trade is firm in the coke market. Here, again, the dis- 
pute in the northern coalfield is affecting the price of coke, as high 
as 14s, per ton being asked for ‘spot lots.” The contract rates 
are :—Best washed, 12s, 6d. to 13s, per ton ; unwashed, 11s. 6d. to 
12s. per ton. 


The Iron Market-—Lincolnshire Prices Advanced. 

Prices for hematite pig iron still continue firm, but quota- 
tions remain the same as last week, viz.:—West Coast hematites, 
74s. 6d. to 75s. 6d. per ton; East Coast, 69s. 6d. to 70s. 6d. 
per ton. The Lincolnshire. Ironmasters’ Association have now 
fixed their basis prices as follows:—No. 3 foundry 53s. 6d, 





1 C | bunker coals, which could be got at 9s. 9d. 
It is expected that this arrangement of | 


blast, so that the production of pig iron has been a good deal 
reduced. The are mills at Eston Steel Works have-been laid off, 
and at other establishments the mills are working irregularly. 
Householders, too, are much inconvenienced, for some of the 
depdts are entirely without coal. Shipments of coal and coke are 
much below the normal, and in the rivers and docks there are long 
lines of steamers waiting for cargoes. Tyne Dock has been so full 
of waiting steamers that the dockmaster declines to admit any 
more. Some of the consumers are getting both coal and coke from 
South Yorkshire, and the German coalmasters are not neglecting 
there presents itself an oppor- 
tunity for getting rid of some of the enormous stocks of coal which 
they are said to hold. They are offering supplies to consumers 
and merchants on Teesside, and have even despatched some coke 
to the West Coast, the latter district being usually served with coke 
from the Durham coalfield, and it is suffering to some extent 
like Cleveland. The charge quoted by the Germans is 23s. 6d. 
c.i.f. Middlesbrough, and that is too high, South Yorkshire coke 
being considerably cheaper. But the Germans are sending coals 
to Baltic and Mediterranean ports in lieu of those which were due 
to go from the Tyne and Wear. Sucha condition of things as now 
exists in the Durham coal trade has not been experienced since 
1892, but it is believed that the strikes will soon terminate, as, 
being out of compliance with the rules of their Association, 
the men will receive no strike pay. What the malcontents 
mainly object to is the establishment of three shifts per day, 
which will require them to work over the night one week 
in every three. Prices have risen very considerably. Thus 
before the holidays, 
Gas and steam coals have also 
are wanted for early 
Durham Coal 


have realised 13s. 3d. this week. 
gone up 3s. or more per ton where they 
delivery. Lord Macdonnell, the umpire to the 


| Trade Conciliation Board, has this week decided that the wages of 


| the miners shall be reduced 6} per cent., 


| owners, 





the employers having 
claimed 10 per cent. It was thought that this would have in- 
creased the friction between the disaffected and the colliery 
but fortunately the announcement has not had any ill 
effects. The production of pig iron in Cleveland has been much 
curtailed this week, and there seems now to be a probability of 
some considerable reduction in Connal’s stock, which has got up to 
close upon 400,000 tons. The present output of pig iron is 
certainly not equal to the requirements. 


Cleveland Pig Iron. 

The market is a good deal disorganised this week by the 
Durham troubles, but almost everything else is favourable. The 
Board of Trade returns of our exports, the traffic returns of our 
heavy railways, the brisker shipments from this district, are all 
encouraging features. On one day over 16,000 tons of pig iron were 
shipped from the Cleveland district, a quantity exceeded on only 
one other day, and that was in May, 1907, when trade was abnor- 
mally good. The prices of Cleveland pig iron have this week been 
higher than have been reported for over three months. Cleveland 
warrants on Monday were up to 51s. 1ld. cash buyers, but on 
Wednesday less unsatisfactory news about the Durham strikes led 
to the quotation declining to 51s. 6d. cash. No. 3 Cleveland 
G.M.B. pig iron was at 52s. on Tuesday for early f.o.b. delivery, 
but on Wednesday 51s. 9d. would be taken, with 54s. for No. y: 
50s. 3d. for No. 4 foundry, 50s. for No. 4 forge, and 49s. 6d. for 
mottled and white, while 6d. more was asked in each case for 
delivery over February and March. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron have for some 
time being doing well in the matter of orders, and are now very 
well situated, with excellent prospects, as there is a marked revival. 
in the plate and angle trades, so much so that the manufacturers 
of these have within the past few days advanced their quotations 
5s. per ton, making 10s. rise on the minimum rates of last year. 
For mixed numbers East Coast hematite pig iron 65s. per ton is 
now the regular quotation, but more will have to be obtained, 
seeing that materials are so dear—they have gone up more 
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rapidly than pig iron itself has. For Rubio ore 20s. per ton is 
quoted c.i.f. Middlesbrough, and furnace coke is from 18s. to 20s., 
for delivery on Teesside over the current half-year, but remarkable 
prices have been paid for immediate delivery. 


Realised Price of Cleveland Pig Iron. 

The quarterly ascertainment of the average net mrigenie 
price of No. 3 Cleveland pig iron has resulted in 49s, 5.45d. 
ton being declared, the average for the three months jet} 
December 31st, 1909, an increase of Is. 1.91d. per ton on that 
of the previous quarter, and of 1s. 10.74d. per ton on the June 
quarter. It was a price higher than has been reported since the 
third quarter of 1908, and compares with 49s. 4.2d. per ton for the 
last quarter of 1908. The sliding scale gives the blast-furnacemen 
in the North-East of England a rise of 14 per cent. in the wages to 
be paid over the first quarter of 1910, and they have now had two 
advances, which may be taken as evidence of improving trade. 
The sliding scale also gives the North-Eastern Railway Company 
an advance of 1 per cent. in the rates for the conveyance of 1ron- 
making materials over their line. The average quoted rate for 
No. 3 over the last quarter of the year was 51s. 3d. against 50s. 0.78d. 
in the previous quarter. The average realised price for No. 3 Cleve- 
land pig iron over 1909 was 48s. 6.64d. per ton against 50s. 1.7d. in 
1908 ; 55s. 10d. in 1907 ; 51s. 3.8d. in 1906; 46s. 6.37d. in 1905 ; 
42s. 10d. in 1904; and 46s. 7d. in 1903. The average quoted rate 
for No. 3 last year was 49s. 4.49d., as compared with 50s. 8.62d. in 
1908 ; 56s. ld. in 1907 3s. Sdd. in 1906; 48s. 114d. in 1905; 
43s. 9d. in 1904 ; and 46s. 5d. in 1903. 


Clevelend Miners’ Wages. 

A conference between the Cleveland mine owners and the 
representatives of the ironstone miners on Monday at Middles- 
brough discussed the question of the wages to be paid over the first 
quarter of the year. The realised price of Cleveland pig iron has 
gone up, but having regard to the settlement come to in October 
last, the employers could not offer any further advance. The dele- 
gates will consult the lodges, and give a reply at a further con- 

ference to be held on 31st inst. 


Manufactured Iron and Steel. 

The position of thesteel manufacturersisgood ; indeed, they 
have not been so well off since 1907, but their outputs have been 
somewhat interfered with this week by the short supply of coal 
that has been forthcoming. The plate mills at Messrs. 
Vaughan and Co’s. Eston Steel Works have been laid off this week, 
owing to Oe sores. The prices of steel ship plates and angles 
have been raised 5s. per ton, the former being now at £6 5s., and 
the latter at £5 lis. 6d. per ton, both less 24 per cent. f.o.t. But 
iron ship plates are kept at £6 less 24 per cent. f.o.t. Itisa long 
time since iron plates were cheaper_ than steel; generally the 
former have been the higher by 5s. to 7s. 6d. per ton, and it costs 
more to produce them. Heavy steel rails are in better request, 
and £5 5s. net f.o.b. is generally quoted. This district has done 
a very large business with South America, chiefly Argentina, in 
steel rails and galvanised sheets. Last year Middlesbrough alone 
sent out to. that market 130,851 tons of manufactured iron 
and steel, the largest quantity on record. It was the 
second best market for steel from the Tees, being only 
surpassed by India. The Teesside Bridge and Engineering 
Company, Middlesbrough, is executing an order for 42 bridge 
spans for the Central Argentine Railways. Prior to 1907 only a 
comparatively small delivery was reported to South America from 
the North-East of England, and, in fact, from the whole country. 
But South America promises to be one of the best markets for 
steel manufactures in the early future. Joists are in good request 
at prices varying between £5 17s. 6d. and £6 5s. according to 
quantity. Messrs. Dorman, Long and Limited, Middles- 
brough, have secured the order for the extension of the machine 
shops at Devonport Dockyard for the British Admiralty. Galvan- 

less 4 per cent. f.o.b., and 
. less 24 ver cent. f.o.t. Iron bars 
‘£6, both 24 per cent. f.o.t. 
Leslie and Co., St. Peters-on-the- 


Co., 


ised steel sheets are firm at age 5s. 
black sheets (singles) at £7 5 

are at £7, and steel bars és 
Messrs. R. and W. Hawthorn, 
ree are about to extend their yard. 
by 70ft. will be erected, and they will 


less 


also extend their facilities 


for producing turbine engines, which they are making one of their | 


speci: ilities. 








NOTES FROM SCOTLAND. 


From our own Correspondent. 


The General Trade Outlook. 

THE immediate prospects of trade are regarded as more 
encouraging than they were at the beginning of last year, but 
there can be no doubt that the excitement of the general election 
is interfering with the development of business at the moment. 
Our markets are already beginning to feel the advantage of easier 
monetary conditions. The rise that is taking place in the prices 
of raw material may either act as a stimulus or deterrent to busi- 
ness, and this matter is likely soon to be determined by the urgency 
or otherwise of the demands of home consumers and shippers. 
It may be of some importance to note that the strength of the iron 
market this week has in some degree been attributed to labour 
disputes in the North of England and Wales, so that with the 
settlement of these the ideas of operators would probably be 
regulated more strictly by the actual demand for iron and steel. 


The Pig Iron Market. 

There was a strong feeling in the Glasgow pig iron war- 
rant market. at the beginning of the week, and a large business 
was done at advancing prices. In addition to the influence of the 
trade disputes in England, referred to above, the favourable 
Board of Trade returns, the easier price of money, the more 
favourable advices from the United States and the Continent, 
together with larger shipments of pig iron -in England, all con- 
tributed to impart a feeling of strength to the market. Prices 
have fluctuated in some degree, but not to a greater extent than 
might well be accounted for by the attempts of dealers to snatch 
profits out of the upward movement. Cleveland warrants have 
sold from 51s. 5d. to 52s. 03d. cash, 51s. 8d. to 52s. 4d. one month, 
and 52s. 34d. to = 113d. three months. A good deal of the 
busin done has been for delivery towards the end of March, 
Transactions were noted at 51s. 6d. for fourteen days, 51s. 10d. 
seventeen da s. 2d. March 3rd, . 7d. March 21st, and 52s., 

. 14d. 4d. for 28th March. 


Scotch Makers Iron. 

The demand for Scotch makers’ pig iron has been fair, and 
it is understood that good contracts are held for delivery over the 
next few months. Prices have been generally firm, with an 
upward tendency in the case of some brands, whilst others have 
been offering slightly below last week’s figures. The f.a.s. prices 
at Glasgow are for Govan and Monkland, Nos. 1, 58s.; Nos. 3, 
56s.; Carnbroe, No, 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 62s.; 
No. 3, 57s.; og gy No. 1, 62s. 6d.; No. 3, . 6d.; Calder, 
No. 1, 63e.; ce 58 nes, 1, 64s.; No. 3, 59s. : 
Langloan, No. 1, - ; Coltness, No. 1, ; No. 3, 59s. ; 
Eglinton, f.a.s., at tg or ‘Ardrossan, No. 1, 58s. ; 3, 56s. 6d.; 
Glengarnock, at Ardrossan, No. 1, .; No. 3, 57s.; Dalmellington 
at Ayr, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Shotts at Leith or Glasgow, 
No. 1, 62s. 6d.; No, 3, 57s. 6d.; Carron at Grangemouth, No. 1, 
64s. 6d.; No, 3, 58s. 6d. per ton. The pig iron shipments have 
been small, amounting to 3684 tons, being 679 tons less than in the 
corresponding week of last year. 


Finished Iron and Steel. 
The outlook in the finished iron trade is somewhat more 


52s 
and 


No.3 





| of crude legislation, and are not so eager 


A boiler shop 300ft. long | 
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Steelmakers 


encouraging than it was in the latter part of 1909. ; 
paying more 


are anticipating an expansion of business. They are 
for their raw material, and it has therefore been necessary to 
increase prices, which has been done by 5s. per ton. Steel angles 
are now quoted £6, ship plates £6 7s, 2d., and boiler plates 
£7 2s. 6d. per ton, all subject to the usual 5 per cent. discount for 
Saliceny in the Clyde district. Since these prices were arranged 
there has been a further ine — in the price of Scotch hematite, 
merchants now quoting 67s. 6d. for delivery at the West of Scot- 
land steel works. Rather more inquiry is being experienced for 
shipbuilding steel. Neither malleable iron nor steel works, how- 
ever, ure yet anything like fully employed. 





The Coal Trade. 

The coal trade has been fairly active this week, the miners 
being fully employed. Shipments are small, however, owing to 
severe weather. Prices are well maintained for all kinds of coal, 
this being to some extent due to the labour disputes in Wales and 
the North of England. 








AND ADJOINING COUNTIES. 
(From our own Corre sponde nt.) 


Last Week’s Coal Trade. 

A HOPEFUL feeling prevailed last week. 
sanguine that the long series of stormy days had come to an end, 
that a good deal of tonnage was coming in, and prices were 
distinctly hardening. There was also a strong probability that the | 
unrest in the North of England would tell favourably on the South | 
Wales market. In the result satisfactory business was done, and | 
on one or two occasions prices for best steam advanced above 17s , | 
though only in a case or two, and until there is a satisfactory 
arrangement about the new settlement there must remain a diffi- 
culty in arranging forward prices with any certainty. 


WALES 


Coalowners were 


| regarded in the district as a ‘‘counter blast,” 
j by 
| situation is regarded as a delicate one, and requiring tact in the 
| discussion. 


| inquiry and demand on the iron and steel market, 
| sevured has been limited. 
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The Small Coal Question in Wales. 

A meeting of the Conciliation Board was held in Cardiff 
on Tuesday, Mr. Heppell presiding. The most important item 
discussed was the correspondence which has taken place between 
the Secretary of the owners’ representatives and the Secretary of 
the workmen's representatives, Mr. Kichards’ letter on behalf of 
the men gave the gist of the situation; it ran as follows:—Inas- 
much as we failed to come to any arrangement with regard to the 
alleged claim for damages in connection with the 60 hours case, | 
am directed on behalf of the workmen employed at the collieries 
of theassociated owners respectively togivesuch owners, and eachand 
every one of them, notice that the workmen claim payment in respect 
of the value of small coal worked by the workmen on behalf of such 
owners, ‘The reply to Mr. Dalziel is to the effect that the coalowners 


| regard such claim as in violation of the Conciliation Board agree- 


ment, which provided that the standard cutting price paid upon 
the weight of the large coal included all services in respect of 
small coal. The coalowners hold firmly to their position, and the 


| matter is expected to be fully debated on both sides next week, when 
| a meeting will be convened. 
| recent judgment, 
| the extra 60 hours allowed under the Eight Hours Act. 


The coalowners are entitled, under a 
because the men refused to work 
This 
arrangements, is 
and it is hoped, 
though the 


to damages, 


claim now for small, in defiance of past 


the general public, will be amicably adjusted, 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 
Rheinland-Westphalia. 
THE one with regard to 
and the work 
Negotiations concerning the forming 


past week has been a quiet 


| of a German Pig Iron Convention have been broken off as being 


Latest State of the Coal Trade. 

It was stated on ‘Change this week that some of the lead- 
ing coalowners had withdrawn the quotations made in the previous 
week, under the impression that February would see a distinct 
advance. <A repetition of the storms has also told on business, and 


Bolckow, | the statement that colliers are going in for an alteration in wages 
Bb : ; 
| in respect of small coal is at the present telling badly on forward 


trade. When the market opened this week a few sellers were not 
disposed to quote under 17s. for best, and one or two even more. 
Latest quotations were as follows :—Best steam, large, Its. 9d. to 
17s.; seconds, 16s. to 16s. 6d.; ordinaries, 15s, 3d. to 15s. 9d.; best 
drys, 16s. 3d. to 17s.; ordinary drys, 15s. to 15s. 9d.; best washed 
nuts, 14s. to 14s, 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 
to 12s. fd.; seconds, 10s. to 11s. 6d.; very best smalls, 9s. 6d. 
to 9s. 9d.; best ordinaries, 8s. 6d. to 9s.; cargo smalls, 7s. 6d. to 
8s. 3d.; inferior kinds, 6s. 6d. to ; very best Monmouthshire | 
black vein, 15s. 6d. to 15s. 9d.; ordinary Western Valleys, 14s. 9d. 
to 15s. 3d.; best Eastern Valleys, 14s. to 14s. 6d.; seconds, Is. to 
13s. 9d. Bituminous coal: Very best households, 17s. 6d. to 
18s. 6d.; best ordinaries, 15s. 6d. to 16s. = ; No. 3 Rhondda, 
large, 17s. 3d. to 17s. 6d.; brush, 13s. 6d. to 13s. 9d.; smalls, 10s, 
to 10s. 6d.; No. 2 Rhondda, 13s. 9d. to 14s.; through, 10s. 9d. to 
lls. 3d.; smalls, 9d. to &s. 3d. Patent fuel, 15s. 6d. to 16s, 
Coke: Special foundry, 24s. to 27s. 6d.; foundry, 19s. to 20s.; 
furnace, 17s. to 17s. 6d. Pitwood, 


7s. 


7s. 
18s. 9d. to 19s. 


Newport Coal. 

The receipt of tonnage has not been quite 
expected ; still fair prospects prevail and prices are ewer tony 
Much depends upon the colliers. They have seen and felt the evils 
as they were to agitate 
forchanges. Ifa judiciousarrangementcan be broughtabout all will 
be well, otherwise much is to be feared, especially if some of the leaders 
are not guided by the older and more experienced. Latest: Best 
black vein, large, 15s. 3d. to 15s, 6d.; Western Valleys, 14s. 6d. to 
15s.; Eastern Valleys, 13s. 9d, to 14s. 3d.; other kinds, 13s. to 
13s. 6d.; best smalls, 13s. to 13s, 6d.; best smalls, 7s. 6d. to &s.; 
seconds, 7s. to 7s. 6d.; inferiors, 3d. to 6s. 9d. Bituminous : 
Best households, 15s. 6d. to 1f6s.; seconds, 14s. to 15s. Patent fuel, 
lids. to 15s. 6d. 18s. to 19s.; furnace, 17s. to 


Coke: Foundry, 
17s. 6d. Pitwood, ex x-ship, 18s, Od. to 19s, 3d. 


as good ; 


6s. 


Swansea Coal. 

Little, if any, alteration, buta good steady undertone, and 
some of the best kind of coals looking up. Red vein coals firmer. | 
Machine prices of last week well maintained, and rubbly culm 
advancing. Duff a trifle better. Latest :—Best anthracite, large, | 
23s. to 24s. net ; second malting, 21s. to 22s. net ; big vein, 18s. to | 
20s., vein, 13s. 6d. to 14s, 6d., less 24 ; machine-made 
cobbles, " to 24s. net; Paris nuts, 25s. 6d. to 26s. net; | 
French nuts, 26s. to 27s. net; German nuts, 25s. to 26s. net ; 
beans, 18s, 6d. to 19s, 6d. net ; machine-made large peas, 11s. to 
12s. 6d. net ; fine peas, 10s. 6d. to 11s. net; rubbly culm, 5s. 9d. | 
to 6s., less 24; duff, 3s. to 3s. 3d. net. Steam coal: Best large, | 
17s. to 17s. 6d. : seconds, 14s. 6d. to 15s.; bunkers, 10s. to Il1s.; 
small, 7s. to 9s. 6d., all less ; brisk demand. Bituminous coal : | 
No. 3 Rhondda, 17s. 6d. to 18s. ” 6d. ; through, 14s. 9d. to 15s. 6d.; 
small, 10s. 6d. to 11s.; patent fuel, 13s, 6d. to 14s., all less 24. 


Tin-plate. 
The buoyancy remains undisturbed, and, now that the | 

new year has opened well, may be expected to continue. Last 
week shipments from Sweasea and receipts of make from the | 
works were very near in quantity ; thus from the works 94,096 
boxes came to hand, and shipments were 96,175 boxes. Stocks | 
35,351 boxes. The Swansea trade is part‘cularly | 
There are some new mills now awaiting a sturt, all | 
Some changes are taking place at Cwmfehn, where | 
old mills which have been 
which is badly | 


now consist of 
prosperous, 
being ready. 
the intention is to remove two of the 
idle of late, and extend the annealing room, 
wanted. At Llanelly the Dafen Works are now ready for 
business. The new engine has been started, and all is 
ready, and prospects are so good that additional mills | 
are likely. More bars are needed, and measures for increase 
in supply under discussion. Latest market quotations : 
Swansea ordinary tin-plates: I.C., 20 x 14 x 112 sheets, Besse- 
mer’s and Siemens, 12s. 9d. to 12s. 10}d.; ternes, 22s. 3d. to 
22s. 6d.; C.A. roofing sheets, £8 10s. to £8 15s.; big sheets for 
galvanising, £8 7s. 6d. to £8 16s. per ton. Finished black plates, 

9 17s, 6d. to £10. Galvanised sheets, 24g., £11 5s. to £11 7s. 6d. 
per ton. Block tin, £148 12s. 6d.; £150 for three months, Other 
quotations Swansea Metal Market: Pig iron hematite, mixed 
numbers, 63s. 6d. cash and month ; Middlesbrough, 51s. 9d. cash, 
52s. 1d. month ; Scotch, 57s. 9d. cash and month. Welsh hema- 
tite, 69s. to 70s. delivered. East Coast hematite, 69s. to 70s. 
delivered c.i.f. Siemens steel bars, £5. Bessemer, £4 15s. to 
£4 17s. 6d. Copper, “7 16s. ¢ 3d. cash, and £62 15s. three months. 
Lead :—Spanish, £13 17s. 6d.; English, £14 7s. 6d. Spelter, 
£23 7s. 6d. Silver, % 24 ad. per ounce. 


is 


Swansea Valley Industries. 

The spelter and copper works are, as usual, busy, and now 
that the holidays are quite over good work, and steady, is likely. 
The old activity at the tube works is again conspicuous, nickel 
works busy, and all foundries fully occupied. 


Llanelly. 
Notice has been given by the men at the Dynant colliery. | 
An amicable settlement is likely. eel shipping news is satis- 
factory and increased exports noti 


| M. 


| regard them, 


| of the 


| holiday quietnes 


entirely hopeless, owing to the refusal of one works to join. 
Latest accounts from Diisseldorf state the position of the market 
to be decidedly firm. In a number of instances higher prices 
could be obtained. The Heavy State Convention proposes a rise 
of M. 7. 50 p.t., in consequence of an advance in the price of ra w 
material. 


Iron and Steel in Silesia. 

Owing to the holidays only a moderate business was done 
in the iron and allied trades, but firmness could be noticed in 
quotations, and the outlook is fairly good. The following are the 
ee list quotations per ton * works :—White forge pig, M. 56 to 
M. basic, M. 52 to M. 55; Luxemburg forge pig, M. 48 to 
Luxemburg foundry ry No. 3, free Luxemburg, M. 53 to 
German foundry pig, No. 1, M. 61 to M. 63; No. 3, M. 60 
62; German Bessemer, M. 59 to M. 62; German hematite, 

. 64; common bars in basic, M. 106 to M. 111 ; hoops, 
2.50 to M. 137 ; heavy plates in basic, M. 115.20 ; boiler plates, 
>to M. 130; sheets, M. 132.50 to M. 137.50, all per ton free 
at works. 


so: 
5A 


Production of Pig Iron in Germany. 

Official ‘accounts given by the Union of German Iron and 
Steel Masters show the output of pig iron in Germany, including 
Luxemburg, to have been, for December, 1909, 1,164,024 t., as 
compared to 1,119,051 t. in November, 1909, and against 1,016,526 t. 
1908. Output in the different sorts of pig iron was 
Foundry pig, 231,176 t., against 231,926 t. in 
December, 1908; Bessemer, 38,033 t., against 33,254 t.; basic, 
744,672 t., against 715,332 t.; steel and spiegeleisen, 198,831 t., 
against 92,118 t. in December, 1908. During the period from 
January to December, 1909, outputin pig iron was 12,917,653 t., 
compared to 11,813,511 t. in the same period in 1908. 


in December, 
as follows: 


as 


The German Coal Trade. 

Coal is stiff and in good request, both in Silesia and in 
Rheinland-Westphalia. Last year’s coal trade in Silesia is reported 
to have been satisfactory, being higher than in 1908, when the 
business in coal was still considered to be flourishing. Home 
demand was rather slow in the beginning of 1909, but rose 
steadily as soon as the iron industry began to revive ; exports have 
continued to improve, especially those to Austria-Hungary. 
Quotations have not changed in the past year, and coalowners 
on the whole, as having been pretty remunerative. 
Heavy lots of coal having already been booked for 1910, the tone 
market is likely to remain firm. A weak demand was 
noticed for coke throughout last year ; only quite recently a rise 
in consumption, both for house and for engine fuel, has taken 
place. The Central German Brown Coal Syndicate was formed a 
few days ago, the principal office being in Leipzig. 


Austria-Hungary. 

Symptoms of weakness have been noticeable lately on the 
iron market, and very little was done in the various departments. 
Coal is in steady request. Last year’s trade has been, on the 
sitisfactory, though reductions in output had to take place 


whole, s 
in order to prevent stocks from increasing heavily. If wagons had 


| been less scarce during the greater part of the year, the pitsof the 
| Ostrau district could have done a far greater business. 
| of the cokeries in the above-named district was not satisfactory. 


The position 


They have not succeeded in disposing of the increased output, and 
their stocks are at present heavy, with the result that prices remain 
weak. Only a marked improvement in the iron industry can bring 
about a more favourable condition in the coke trade. 


Strong Tone in Belgium. 

In nearly all departments a tendency upwards was 
recently, and there has not been even the usual 
A most regular demand comes in for finished 
iron, and the prices quoted are, as a rule,1f. to 2f. p.t. higher than 
before Christmas. Bars in basic stand at £5 p.t., while 
iron bars are sold at lf. and 2f. p.t. less. Concessions 
in prices have become quite an exception now. The basis quotation 
for plates i ss. for export, per ton, f.o.b., Antwerp. A lively 
demand is coming in for pig iron, supplies being comparatively 
small, in spite of increased output and fairly large imports. Forge 
pig is sold at 63f. p.t.: basic, 7Of.; foundry pis, 69f. p.t., er 
place of consumption. These prices show an advance of If. p.t. 
compared with those at the beginning of December, both for woting 
and for foundry pig ; semi-finished steel and scrap iron show a 
marked inclination to move upwards. Strong German.competition 
and somewhat heavy stocks prevent rates from improving, but 
nevertheless a good deal of firmness was shown. The pits show 
less reserve as regards the booking of forward orders. 


noticed 








ContTRActs.—Applebys Limited have obtained the following 


| orders :—A Titan crane, a Goliath crane for block lifting, a block 


truck, and an electric locomotive crane for the new harbour works 
at Ceuta ; four steam coaling cranes for an Indian railway, a 10- 
ton permanent way hand crane for Australia, two tower cranes for 
a large shipbuilding firm ; a 100-ton multi-motor electric overhead 
traveller, and a Temperley trolley hoist transporter fitted with a 
grab for steel works.—Messrs. Hewitt and Kellett have received on 
January 3rd an order from China for one 20ft. by 7ft. ** York- 
shire” boiler, and another from Brighouse for one 24ft. by 8ft. 6in., 
and also have in hand for ory delivery a “Yorkshire ” boiler 
24ft. by ft. for a large tannery in Leeds, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, ° ane Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The Jirst date given is the date of application; the second date at the 
end of the abridgment ie the date of the advertisement of the acceptance | 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within | 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


1308, January 19th, 1909.—IMPROVEMENTS IN Stop VALVES, 
John Dewrance, of 165, Great Dover-street, Southwark, 
Surrey. 


This invention relates to stop valves of the shutter or sliding- 
gate type, such as are commonly employed for controlling fluid 
ways or passages, and wherein the shutter partakes of a sliding 
movement between parallel seatings arranged on either side of the 
shutter. A clip plate or keep C is employed, extending over 
tianges A formed about the periphery of each disc A!, and the clip 
plate or keep C is kept in engagement with the disc flanges A by 
means of a shoulder D which is formed on the hollow spindle D! in 
which the serew for operating the valve works. ‘The lower or inner 
end of the hollow spindle D! is formed with a T-head 8, and passes 
through a slotted opening C! in the keep C, as also through a 
similar opening formed in a bridge piece E whereby the discs 





N? 1,308. 

















Al Al are lifted. The T-end of the spindle, having been inserted 
in position, is turned at right angles, and its opposite end is then 
engaged, by means of lugs, with the guide stems whereon the 
crosshead for carrying the screw or operating spindle is mounted. 
Instead of the T-head of the hollow spindle engaging in bridge 
pieces with which the necks of the discs are furnished, the dises 
may be formed—as shown in figures on the right—with inwardly 
projecting lugs F F for engaging between ears which project on 
opposite sides of the hollow spindle D! near the extremity thereof. 
The extremity of the spindle may also be formed with a socket R 
for the reception of radially projecting lugs M N formed upon the 
necks of the discs A! Al, their movement apart, under the influ- 
ence of the spring, being thereby restricted. According to either 
of the modes of construction described, the hollow spindle in 
which the operating screw works may be removed for examination 
and repair or renewal without removing the shutter or sliding 
December 22nd, 1909. 


gate. 


18,032. August 4th, 1909.—IMPROVEMENTS IN OR RELATING TO 
STEAM OR LIKE SUPERHEATERS, Robert Glogner, of Grolman- 
strasse, 66, Charlotte uburg, near Berlin. 

This invention relates to a superheater consisting of two pipes or 
tubes of different diameters, inserted one within the other, steam 
being admitted into the space between the tubes. The object of 


N°16,032 
a 























the invention is to arrive at a completely uniform superheating of 
steam with a minimum of space for the superheater. Steam passes 
from the chamber B through the annular space between the tubes 
C and D to the chamber A. It is prevented from passing in a 
rectilinear direction by rings F arranged on the inner tube. Two 
such metal rings form with the walls of the tubes C and D a narrow 
closed chamber G. After the steam has entered the first chamber 
G it passes through a transverse pipe E provided in the inner 
heating tube D into the next chamber G, and so on, until it reaches 
the chamber A, where it passes again into the next heating tube. 
Several such pairs of tubes can be combined into one group, and 
several such groups to one superheater body.. The shape of the 
tubes can be any desired ; for instance, the cross-sections can be 
oval, polygonal or the like, and the longitudinal sections conical, 
wave-shaped or the like. -The pitch of the rings F can also be 
any desired. The tube D is widened at one end, the diameter of 





THE ENGINEER 


the said widened portion being somewhat larger than that of the 

tube C in order to enable the latter to be introduced or removed 
through the opening which receives the tube D,—December 22nd, 
1909, 


INTERNAL COMBUSTION ENGINES. 


1908.—A SILENT-ACTING VALVE FOR 
INTERNAL COMBUSTION ENGINES, Horace John Howard, of 
Briarley, Cherry Orchard, Staines, Middlesex. 

Inlet or exhaust valves each consist of a hollow conical plug B, 
| fitting in a taper socket adjacent to and connecting with the 
combustion chamber of an internal combustion engine by 
registering longitudinal slots cut in its sides, preferably opposite 
as A A, in the upper engraving, which is a cross vertical section of 
the cylinder head and valve. The slots in the plug B register 
with the slots in the socket and may be any even number. If two 
opposite slots are used in both cone and socket in a four-stroke 
engine the cone must revolve at a quarter the crank shaft speed, 
and at half in a two-stroke engine. If four equal spaced slots are 
used in the cone and two in its socket then the valve must revolve 
at one-eighth the speed of crank shaft, and one quarter in two 


27,227. December 15th, 


N° 27,227. 





stroke engines. The opening and closing may also be caused by a 
reciprocating or rocking motion by acam or excentric on the two- 
to-one shaft acting on a short arm C, shown in the 
engraving, attached to the small end of the cone at D. The large 
open end of the cone is in direct communication with the exhaust 
or inlet pipe H. A light spring E keeps the valve in contact with | 
its socket and takes up wear. Water spaces W, W, are arranged | 
round the socket to keep it cool. Lubricant is introduced at F. 

Ignition takes place at G. Rotary motion of the valve may be by 
chain, bevel, skew or worm drive. One such valve can be used for | 
exhaust only while the inlet may be through the piston and valve | 
described in specification 21,297, October 8th, 1908, in which case 
the engine may be alternately used as a two or four-stroke by | 
simply altering the speed and timing of the exhaust valve with | 
suitable cams. If desired one such valve can be used for 





exhausting a pair of cylinders cast ex b/oc, a separate cone valve | Parsons’ type blading. 
‘ E 
The valve is intended to be used in | : 


being used for the induction. 
its single form only, on internal combustion engines as an exhaust 
valve, or an-inlet valve, and not as a compound valve.— December 
22nd, 1909. 


TURBINE MACHINERY. 


18,502. April 21st, 1909.—IMPROVEMENTS IN OR 
TURBINES, ‘James Howden and John Holloway, 
Scotland-street, in the city of Glasgow. 

This invention relates to turbines of the impulse type actuated 
by steam, gas, or other elastic fluid. Referring to the engraving, 
rings A, of sufficient breadth and depth to carry the rotating 
blades, are preferably fitted separately on a cylindrical drum R, 
preferably of rolled steel, turned and truly bored inside and out- 
side. The projecting rings A are grooved for the rotating blades, 
and are of sufficient depth below the groove to permit the blades, 
distance pieces, and filling pieces to be fastened in the manner 
described in the Specification of Letters Patent No. 5853 of 1909, 


both of 195, 
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The rings A, and blades carried thereby, have projecting rims or 
shrouds entering grooves in the rings B, carrying the guide blades 
forming the directing nozzles, the rings B being provided with the 
usual toothed or serrated metal rings, which are close to, but do 
not touch, the barrel. The leakage of steam, which passes 
between . serrated ring and the drum, passes through holes or 
openings C in the succeeding ring, and mixes with the steam 
a through the next stator. In case of injury to any of the 
‘lades or other parts which involves removal of one of the grooved 
rings, such ring can be cut in two and removed, and another ring, 
pe in halves, can then be secured to the drum, as by rivets or 
otherwise, and the halves bound together by plates suitably 
riveted to the same. It will be understood that, not only may the 
casing be stepped, but also the drum or barrel may be stepped, 
i.e., may be of two or more diameters. If desired, the drum may 
be of. cast. steel, with the rings east on, and the drum may be 
turned on the inside. — December 22nd, 1909, 





RELATING TO | 





| 
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27,907. December 22nd, 1909.—IMPROVEMENTS RELATING TO 
FLUID PRESSURE TURBINES, the Hon. Charles Algernon 
Parsons, C.B., of Heaton Works, Newcastle-on-Tyne. 

The object of the present invention is to provide a turbine in 
which the expansion of the steam is effected in a novel and 
efficient manner. The invention consists in a turbine having 
annular or segmental jets formed by a radial restriction of the 
space between the fixed and rotating parts and adapted to convey 
the steam in axial direction while imparting velocity to it, the 
steam being then given angular direction without substantial 
change of velocity before delivery to blading of the velocity 
absorption type whereby the energy of the steam is abstracted. 
It is desirable that the space between the rotating and fixed 
member shall be restricted on about the mean diameter of the 
space to form such an annular jet or such segmental jets at several 
intervals in the length so as to divide the turbine into a series of 
pressure stages, each stage having one or more rows of guide and 
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rotating”blades upon which the’steam from the ‘preceding restric- 
tion impinges. In order to obtain the best’results the number of 
rows of blades per stage should be small. The restriction is made 


| such that the width of the jet delivered by it is less than the 


| height of the blades following said restriction by which means very 
little or no clearance losses can occur. A series of annular restric- 
tions A, A}, A®. are provided in the turbine. Each restriction may 


| be formed by a barrier strip D secured to the casing opposite to a 
| similar strip F, secured in a groove in the. turbine drum or spindle 


lower | 


| and a ring of rotatirig blades 


) desired through the turbine. 


| 
| 
| 


| 


| 


| 
| 
| 
| 
| 
| 





G. The adjacent faces of these strips leave an annular space of 
such a form as to allow for an expansion of the working fluid to 
occur. From the first restriction or barrier A the working fluid 
passes through a ring of guide blades B, which may be of the 
| Parsons or any other convenient type. From these guide blades 
the steam is directed against a row of rotating blades C, which are 
preferably of crescent or cup form. From these rotating blades 
the steam is passed through another annular jet A! of slightly 
| larger area and is further expanded to impart suitable velocity 
for the next stage, which may consist of a ring of guide blades B, 
of the same character as those in 
This action may be repeated as many times a: 
In some cases the guide blading 
may be made of a somewhat more crescent form than is usual with 
Modifications are dealt with, and there 
are twelve other illustrations.— December 22nd, 1909. 





| the first section. 


DYNAMOS AND MOTORS. 


133. January 2nd, 1909.—AN IMPROVED SINGLE-PHASE SERIES- 
wounp ELEctric Motor, Franklin Pinga, of 24, rue Courtors 
Liege, Belgium. 


This invention relates to a single-phase series-wound electric 
motor having compensation winding and auxiliary pole winding in 
series, wherein by the use of the compensating current for the 
auxiliary pole winding a complete compensation of the induced 
voltage can be attained. For this purpose a small additional or 
auxiliary voltage is impressed upon the compensating winding 
circuit, which has for object to displace the compensation current 
in phase without materially influencing its magnitude. This phase 
displacement is brought about in the following way :—The peek see 
in the compensation winding generated by induction are them- 


Ne 133. 





























selves put out of phase with reference to the main current, since 
owing to the difference of the ampére turns of the armature 
winding, and the compensation winding there must remain a 
magneto motive force, which produces a sufficient voltage to over- 
come the ohmic potential fall and the electromotive force of the 
self-induction of the whole compensation circuit. This phase 
displacement is, however, such that it does not favourably influence 
the commutation and there is required a displacement in the 
opposite direction in order to induce a favourable voltage in the 
commutating coils. In order to obtain the desired displacement 
by means of a small auxiliary voltage impressed upon the com- 
pensation winding circuit, in accordance with this invention a 
branch is preferably provided on the main transformer and the com- 
pensation winding in series with the winding on the auxiliary poles, 
is connected to this branch. The voltage thus introduced into the 
compensating circuit. is in this case in phase with the main voltage 
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In the accompanying engraving the invention is, as an example, | 


shown applied to a two-pole motor. A is the compensation 
winding and B the auxiliary pole winding. C is the exciting 
winding. The auxiliary pole winding B is in series with the compensa- 
ting winding A. These two*windings do not take the main current, 
but the compensation current'generated by induction. The small 
auxiliary voltage, which according to the invention is put into the 
compensation winding circuit and preferably taken from the main 
transformer, is denoted by E.— December 22nd, 1909. 


3352. February 11th, 1909. 
MACHINES, Frederick 
Rugby. 


IMPROVEMENTS IN DYNAMO-ELECTRIC 
William Carter, 223, Clifton-road, 


This invention relates to dynamo-electric machines of the com- | 


mutating type and particularly to the brushes for collecting cur- 
rent from, or leading current to, the commutators of such 
machines, and has for its object the improvement of commutation. 
it is demonstrable that if the area of contact of the brush on the 


receding commutator segment near the end of the commutation | 


period instead of diminishing as with the ordinary type of brush 
proportionally to the interval of time to elapse before the end of 
commutation, diminishes faster than this—for instance, as the 
square of time—the current density does not tend to become very 
great during the last moments of commutation. This invention 
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MEASURING AND TESTING INSTRUMENTS. 


12,098. May 22nd, 1909.—-AN IMPROVED INSTRUMENT FOR THE 
MEASUREMENT OF STEAM OR OTHER VALVE DiAGRAMs, Edwin 
Heath, 90, Lower Rushton-road, Thornbury, Bradford, York- 
shire. 

This invention has reference to an instrument for the measurement 
of steam or other valve diagrams, and the determination of the 
| valve proportions and movements with relation to the steam distri- 
bution, The instrument consists of a main body of transparent 
material cut to a special shape and having engraved or otherwise 
marked upon it the various scales and divisions necessary for its 
use. The two lines ABand CD in the engraving intersect each 
other at right angles, A B being so divided that the port opening 
and lap may be simultaneously read, while a series of lines E 
parallel to CD, and which may be any number, give reading or 
setting for lead. A series of semi-circles F, the smallest having a 
radius not exceeding jin., work in conjuction with lines E and are | 
The portion from A | 





| for use when determining the valve travel. 


N° 12, 098. 


consists in so shaping the surfaee of contact between the brush and | 


N°3,352. 






































the receding segment that the area of this surface near the end of 
the commutation period decreases faster than in proportion to the 
interval of time to elapse before the end of commutation. The 
brush—assuming it to be of block form—is shaped so that the side 
which faces the receding commutator segment is fluted or corru- 


gated in order that the surface of contact may be bounded on the | 


toe side by a serrated or notched edge. The notches extend into 
the surface for an appreciable fraction of its width and the teeth 
between notches have sharp or rounded, rather than flattened, 
ends, in order that the surface of contact with the receding seg- 
ment may, for an appreciable fraction of, and at the end of, the 
commutation period, diminish always at a sensibly greater rate 
than the interval of time to elapse before the end of commutation. 

There are four other illustrations.— Deremher 22nd, 1909. 

12,782. May 29th, 1909.—IMPROVEMENTS IN ELECTRIC POLYPHASE 
( 
bolaget, of Westeras, Sireden. 

This invention relates to electric polyphase commutator 
machines. In the specification of British Patent Application 

No. 24,581 of November 16th, 1908, means are described for regu- 

lating polyphase commutator machines independently of their 

frequency, in which the rotor winding is connected in series with 
an adjustable auxiliary winding on the stator and in series with 

a magnetising winding. The object of the magnetising winding is 

to obtain a favourable power factor. Where, however, a 

high power factor is of little or no guano the use of the 

magnetising winding, which is described as adjustable, may be 
dispensed with. In order to prevent a too great decrease of speed 
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when passing from idle running to full load, it is for motors of 
the kind in question of great importance that the auxiliary wind- 
ing, whether the motor has a separate magnetising winding or not, 
should be placed as closely as possible to the rotor winding in 
order to reduce the leakage between the rotor winding and the 
auxiliary winding to a minimum. The invention consists in so 
building the motors that there is a small field for leakage between 
the armature winding and the auxiliary winding, and that there 
will be a larger field for leakage between the rotor winding and 
the main winding. As will be seen in the upper engraving, the 
bars H L of the auxiliary winding are, as shown, placed on the 
inner side of the stator core, and thereby near to the bars A L of 
the rotor winding, whilst the bars S L of the main winding are at 
a greater distance from the rotor winding. In the lower engraving 
the main winding and the auxiliary winding are placed in separate 
slots, the slots for the auxiliary winding being provided imme- 
diately adjacent to the air space. In order to effect good com- 
mutation with or without commutating coils, the pitch of the rotor 
winding is preferably so arranged that it is shorter than the pitch 
of the poles in the stator.— December 22nd, 1909, 


IMMUTATOR MACHINES, A//wdnua Srenska, Elektreska Abtic- | 





| and C to the point of intersection is open, to provide two ruling 

edges at right angles to each other. The two edges Gand H are 
square with the main intersecting lines AB and CD and enable | 
the instrument to be moved in the manner of a set square without 
altering the angle at which it has been placed. The edge J is so 
divided that the point of cut-off may be determined. These 
divisions are found by dividing the horizontal diameter of a circle 
into a given number of equal parts, and from each of these setting 
up a vertical line to cut the circumference which will then be 
divided in the required manner. K is a simple protractor used for 
setting out or ascertaining the angle of advance. This instrument 
has been designed for use with the Zeuner diagram, and the 
principle of its working may be seen by placing it over such a 
diagram, as indicated on the left, when AB coincides with the 
angle of advance and C D cuts the valve travel circle at the points of 
admission and cut-off and is tangent to the lap circle, the lap and 
port opening being read on the scales marked on AB, while the 
lead is indicated by the particular lead line E which cuts the valve 
travel circle, where it is intersected by the horizontal axis LM. 
for anew valve, when the valve travel is already known. — Jeers he, 
22nd, 1909, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Clazette, 
942,423. SURFACE CONDENSER VY. Wadagaki, Saseho, Japan. 
Filed October 7th, 1908. 
This patent is for a surface condenser comprising a casing, means 
to direct steam thereinto, cooling means arranged in the evlinder, 

































































means to form a restricted passage in the cylinder for the vapour, 

and a dry air pump supply pipe arranged in the restricted passage 

with its mouth open to the flow of vapour. 

942,782. INTERNAL ComBUSTION ENcINE, H. L. Jones, Carthage, 
N.Y.—Filed March 22nd, 1909. 





This patent is for an internal combustion engine having a cylinder 
| and a plurality of compression chambers. The hollow piston head 





The specification goes on to describe how to set down a diagram | 


There are nine claims. | 


Jan. 14, 1910 


is adapted {to “communicate ‘with the chambers ‘as the piston 
approaches its limit in opposite (directions. A 'sparking plug: is 
fitted adjacent to each end “of the cylinder, a hollow stem. jx 
fastened to and communicating with the piston head. There 
is further a compression head separating the chambers and 60). 
nected to the stem, a valve-regulated fuel passageway communi. 
cating with the compression chamber, said head provided with 4 
port leading into said hollow piston stem, a double valve mounted 
in an opening in said compression head and adapted to regulate 
communication between the compression chambers upon opposite 
sides of the compression head and the hollow piston, There are 
nine long claims. 
942,797. WATER-TUBE BomER, J. P. Sneddon, Barberton, Ohiv 
essiqgnor to the Babcock and Wileox Company, New York, N.Y, 
Filed March 6th, 1907. 


a Corporation of New Jersey. 


(942,797.] 














This is virtually a double boiler of the Stirling type with double 
furnaces and specially arranged bafilers. The invention will be 
readily understood from the engraving. There are eleven claims. 


LAUNCHES AND TRIAL TRIPS. 


600-TON steel dumb hopper barge; built by the Blyth Shipbuild 
ing and Dry Docks Company; to the order of the North-Eastern 

Railway Company; the machinery has been supplied by Tangyes 
Limited, of Birmingham; launch, December 14th. 

QUEEN MAUD, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Thos. Dunlop and 
Sons, of Glasgow ; dimensions, 395ft. by 49ft. 9in. by 29ft.; engines, 

triple-expansion, 244in., 40in., 62in., by 48in. stroke, pressure 
180 lb.; constructed by the North-Eastern Marine Engineering 
Company, Limited ; trial trip, December 17th. 

KADUNA, steel screw steamer; built by the Tyne Iron Shipbuild- 
ing Company, Limited; to the order of Elder, Dempster and Co., 
of Liverpool; dimensions, 375ft. by 50ft. by 33ft. 3in.; engines, 
triple-expansion, 25in., 40in., 68in., by 48in. stroke, pressure 

| 1801b.; constructed by the North-Eastern Marine Engineering 

Company, Limited ; launch, December 27th. 
screw whaler; built by Hawthorns and Co., 
Limited, of Leith ; to the order of C, Salvesen and Co., of Leith; 
dimensions, 100ft. by 19ft. by 12ft.; engines, triple-expansion, con- 
structed by the builders; launch, December 28th. 

GLADYs, cargo steamer; built by the Goole Shipbuilding and 
Repairing Company, Limited; to the order of the Borneo Com- 
pany, Limited, of London; to carry 200 tons of cargo; engines con- 
structed by Richardsons, Westgarth and Co., of Middlesbrough ; 
trial trip, December 30th. 


SCAPA, steel 


| HARGROVE, steel screw steamer; built by W. Gray and Co., 
| Limited; to the order of Harrison, Tidswell and Co., London ; 
dimensions, 275ft. 6in. by 36ft. by 19ft. 6in.; engines, triple- 
expansion, 2lin., 33in., 56in., by 36in. stroke, pressure 180 ]b.; 
constructed by the builders; trial trip, January 4th, 


R0YAL SocreTy OF ArRTs.—In June, 1907, the Council of the 
Royal Society of Arts offered, under the Fothergill Trust, a gold 
medal or a prize of £20 for the best portable apparatus or appliance 
for enabling men to undertake rescue work in mines or other places 
where the air is noxious. In response to this offer a certain 
number of answers was received. The Council had hoped to be 
able to make practical tests of the apparatus submitted, but the 


| 
| 


| facilities which they had expected to obtain for the purpose were, 


unfortunately, not immediately available, and consequently the 
proposed trials had to be postponed. The Council are now informed 
| that facilities for carrying out tests will shortly be available; but 
|} so long a time has elapsed since the original offer that some 
| inventors who notified their intention of competing have already 
made considerable alterations and improvements in their apparatus, 
| and applications have also been received from other inventors, 
| whom the Council would regret to exclude from the competition. 
| After careful consideration of the circumstances, and having regard 
| to the fact that the right was reserved of extending the time for 
| sending in, the Council have decided to cancel the original offer, 
and to accept for competition any apparatus which may be sub- 
mitted not later than 3lst March next. The following are the 
terms of the offer now made:—In the award of the medal regard 
will be had, first, to excellence of design and contrivance, and, 
secondly, to excellence of manufacture. Credit will be given to 
| such parts of the apparatus as are the invention of the exhibitor ; 
the object being also to distinguish the apparatus which gives the 
| best promise of being practically useful. Inventors intending to 
compete should send in a notice of their intention, together with a 
full description of their inventions, not later than 3lst March, 
| to the Secretary of the Royal Society of Arts, John-street, Adelphi, 
| London, W.C., and in cases in which the apparatus has been put 
| into actual use, the experience of such use should be given, and the 
| special points of merit of the apparatus indicated. Notice will be 
| subsequently sent to those competitors whose apparatus the judges 
may desire to test, together with an indication of the tests, of the 
manner in which the tests will be conducted, and the place where 
the tests will be made. Competitors intending to patent their 
inventions should be careful to obtain protection, as the Council of 
the Society cannot undertake any responsibility as regards the 
secrecy of the whole or of any part of an invention submitted to 
them. The prize will be awarded on the report of judges appointed 
by the Council. The competition is not limited to British subjects. 
The Council reserve to themselves the right of withholding the 
prize, of extending the time for sending in, or of awarding a 
smaller prize or smaller prizes. 
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THE DIAMETER OF CONDENSER TUBES. 
By R. M, NEILSON. 


ALrnovuGn it is an almost universal practice in surface con- 
densers for steam engines to pass the condensing water 
through brass tubes, while the steam is admitted to a 
chamber, or chambers, enclosing the tubes, the subject of 
the best diameter of tube to employ does not seem to have 
received the attention which the subject, now so im- 
portant, deserves. | : 

When, with reciprocating steam engines, the cost of the 
condenser represents only a small part of the total engine- 
room costs, there is some excuse for negligence on this 
point ; but when, with steam turbines at their present 
price, demanding a high vacua, the cost of the condenser 
forms a very large percentage of the engine-room costs, 
the study of condenser details cannot excusably be over- 
looked. 

The nature of the water available for condensing pur- 
poses often renders it possible to say at once that tubes 
less than, say, lin. in diameter should not be used; but 
this does not settle the question as to what is the best 
diameter; and, moreover, the cases just referred to are 
the exception and not the rule. 

The attempt here made to deal with the subject of best 
tube diameter will, it is hoped, be an aid to manufacturers 
in their investigations on the subject. 

The tube diameter affects : 

(1) The number and length of the tubes and sometimes 
the number of passes which the water makes through the 
condenser. 

(2) The size of the condenser and its weight empty. 

(3) The weight of the circulating water contained in 
the condenser. 


(4) The power required to force the condensing water 


through the tubes. 
(5) The condensation rate per square foot of surface. 


The majority of manufacturers, and many users of 
condensers have heretofore been aware that tube diameter 


affects the condenser as above stated, at least as regards 
the first four points; but, as far as the author is aware, 
there has, up till now, been no publication of any attempt 
so to express the effects of variation in tube diameter as 
to allow the best diameter of tube to be readily ascertained 
for any given conditions of working. The subject is 
usually considered in a manner which renders it difficult 
to see what diameter of tube is best unless some cause 
exists which renders any diameter but one practically 
impossible. 
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of steam, in fact, varies inversely as the square root of the 
tube diameter. Hence, to keep the velocity of the steam 
below the limiting permissible value, it will be more often 
necessary with large diameter than with small diameter 
tubes to augment the aggregate area between the tubes, 
either by increasing the pitch of the tubes or by adopting 
the expedient, common even with small diameter tubes, 
of omitting certain tubes at the steam inlet end of the 
condenser. 

For the foregoing reasons it would appear that small 
diameter tubes have the advantage as regards the dimen- 
sions of the condenser, and this is true in practice down 
to tubes of 4in. external diameter, the size, weight and 
cost of the condenser being increased with increase of tube 
diameter—the same cooling surface being, of course, 
assumed in all cases—although the cost of the condenser 
does not increase at the same rate as its size. 

It has been said that the decrease in condenser bulk, 
with decrease in tube diameter, holds good down to tubes 
of tin. external diameter. It is questionable if it can be 
said to hold good with tubes of less diameter for the 
following practical reason. 

Some means have to be provided to allow of relative 
expansion between the tubes and the condenser shell, and 
for this purpose, and to allow of the tubes being with- 


drawn when desired, and yet to be tight when in use, | 
packed glands are provided where the tubes pass through | 


the tube plates; and ferrules are screwed into the tube 
plates around each tube end to hold in the packing. 
These ferrules control the pitch of the tubes. 


ferrules and yet be pitched 1,,in. apart, but this is the 
minimum satisfactory pitch with screwed ferrules, 
although 1,4in. pitch is sometimes—though rarely— 
adopted. With jin. tubes and screwed ferrules a pitch of 
about Jin. is sometimes employed in warship condensers, 
but generally speaking lin. is the minimum pitch em- 
ployed. There is some difference of opinion as to whether 
or not a pitch less than lin.—even a }3Zin. pitch—is 
permissible. 





The relative condenser spaces required for equal cooling | 


surface with fin. tubes pitched 1,);in. apart and jin. tubes 


pitched lin. apart are shown in Figs. 4 and 5; the space | 


required for the jin. tubes is 6 per cent. greater than that 
required for the fin. tubes. If the pitch of the jin. tubes 
were 3}in. instead of lin., the space required by them 





32 
would be the same as for the in. tubes, while if the in. 
tubes were pitched jin. they would call for 6 per cent. 
less space than the 4in. tubes. 
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Fig.l. 34 Tubes = 


Aggregate cooling surface of 12 tubes = 2:36 square 
feet per foot length of tubes - 


= 
Area of rhombord = 11:73 square inches 


6 square 


Tue Evciwese™ 


Usually when two condensers of different tube diameters 
are compared, there is some important difference between 
the two, which handicaps one or the other. For example, 
if a condenser with fin. tubes be compared with one of the 


same length between tube plates and the same number of 


water passes, but with jin. tubes increased in number to 
give the same aggregate cooling surface, the aggregate 
area for the flow of water through the 2in. tubes is con- 
siderably less than that through the 3in. tubes—as will 
be afterwards more fully dealt with—so that the velocity 
of the water is not the same in the two cases, and any 
advantage the one condenser may possess over the other 
is not due to tube diameter only. 

As the cooling surface of a tube varies as its outside 
diameter, and as the space occupied by the tubes within 
the condenser varies as the square of the outside diameter, 
it follows that if an equal gap be allowed between the 
outsides of adjacent tubes, then the smaller the tube 
diameter the smaller will be the condenser for a given 
cooling surface. For example,'the twelve tubes in Fig. 1, 
which are fin. external diameter, provide the same cooling 
surface as the nine tubes in Fig. 2, which are lin. external 
diameter, and as the six tubes in Fig. 3, which are lin. 
external diameter ; but the area of the rhomboidal figure 
enclosing the 4in. tubes is only 87 per cent. of the area 
of the figure enclosing the lin. tubes, and only 69 per 
cent. of the area of the figure enclosing the 1Jin. tubes. 
The volumes of condensers containing these tubes, ar- 
ranged as shown, would, except for the casing, end water 
box supports, and some lost steam space, bear the ratio 
to each other of 87 to 100 to 127. 

The cooling surface per cubie foot of space is 28.8 
square feet in the case of the 4in. tubes, 25.2 square feet 
in the case of the lin. tubes, and 19.7 square feet in the 
case of the 14in. tubes. 

It will be noted that in the three figures the spaces 
hetween the outsides of adjacent tubes are equal in all 
cases, so that in condensers of similar—say, for example, 


cireular—(but not equal) cross section and of equal tube | 


length and cooling surface, there will be a greater 
aggregate area for the passage of steam between the 
tubes of any row with small tubes than with large tubes 
as, to give the same surface, the smaller the tubes are, the 
greater must be the number of tubes, and hence the greater 
the number of spaces. The aggregate area for the flow 





* By a“ water pass” is meant one passage of the condensing water 
through the condenser, 
passes, 


i Fig.2. /"Tubes 
fogregate cooling surface of 9 tubes = 
% feet per foot length of tube. 
Area of rhomboid #134 square inches. 


The water may make one, two, three, or more | 


Fig.3. /¥ Tubes. 


Aggregate cooling surface of 6 tubes = 2+36 square 
feet per foot length of tube. 
Area of rhomboid =17-/ square inches. 


Swarm Sc 


The effect of tube diameter on the ‘power required to 
drive the circulating water through the condenser will 
now be considered. This power depends on the velocity 


of the water, on the length of the tubes, on the number | 


of water passes, and on the diameter of the tubes, 


irrespective of the velocity. 


Formulas for the friction of water in tubes vary very 


greatly, but all such formulas which the author_has 
examined can be brought into the form 
—— CL Q? 


ar (1) 





where Hy = frictional head. 
L = length of tube. 
( = quantity of water per unit of time. 
d = internal diameter of tube. 
C = a constant. 
nisin some formule given as unity for all tubes. In 
other formula it is approximately equal to unity for large 
tubes, but increases with decrease in diameter. 





depends on the nature of the interior surface of the tube.* | 

As the velocity of water within the tubes affects the | 
frictional head, and also affects the condensation rate, | 
it will be best in comparing different tube diameters to | 
To pass | 
a given quantity of water per hour through a condenser at | 


arrange to have the same velocity in each case. 


a given velocity it is a matter of arithmetical calculation 
to ascertain the number of tubes to act in parallel; and 


obviously this number will vary inversely as the square | 


of the internal diameter of the tubes. 


Let D = external diameter of condenser tubes. 
» ¢= thickness of tube. 
. =length of tube. 


P = number of water-passes through the tubes. 
I = length of tube element, 7.c., aggregate length of 
journey of water through the tubes. 
" =Px l. 
., v = velocity of water through tubes. 
» N = number of tube elements, 7.e., number of tubes in 
parallel. 
» S = aggregate cooling surface. 





* A formula such as above given can be shown to have a rational basis, | 


but it would be outside the scope of this article to enlarge on this point. 
Suffice it to say that whereas—to take a simple example—four lin. 
(internal diameter) tubes are often supposed to be equivalent—as regards 
passing water—to one 2in. tube, they are not found in practice to be so, 
nor is there any reason why they should. One tube 13in, diameter or less 
is equivalent to the four lin. tubes, 


Tubes, | 


jin. external diameter can be provided with screwed | 


The 
formule differ widely as to the constant C, which obviously | 


| Let Q = aggregate quantity of water passed through con- 
denser in unit time. 


Then Sco EDs 3 kD) 
and QeNv(D—2tH? . .. . (8) 


| Therefore, if S,Q and v are to be maintained constant, 
| then from (2), 


1 
N <TH: . (4) 
and from (3), 
| eed Tle “7 
| 
(D — 2 t)? 
Therefore, Lee dD (6) 


If the thickness of the tubes is small compared with the 
diameter, then L varies approximately as the diameter. 














Fig.4. Tubes. 


Aggregate cooling surtace of 6 tubes Aggregate cooling surface of Stubes 

=0.982 square feet per foot length _ =0Q-982square feet per foot length 
of tube. Cross sections! Area req’? of tube. Cross sectional Area reg 

by 6 tubes = 5:2 square inches. by 5 tubes. = 4-89 square inches. 


For example, if L were 15ft. for’ in. tubes, it would be 
about 20ft. for lin. tubes. 

If L is small, P may be unity—i.e., the water will 
make only one pass through the condenser, and the 
length of the tubes will be equal to L. If L is large, two 
or more passes must be made. Two, three, and four 
| passes are common in practice. 

The resistance to the flow of water through the con- 
denser can be divided into two portions, viz., that in the 


{tubes and that in the water-boxes at the ends of the 
| condenser. 

| Let H = total resistance or frictional head. 

| Hr = tube resistance. 

Hg = water-box resistance. 

} 


From equation (1) 


y 
(D— 2s" 


Q\2 
but ( N ) 
(D—2#4=? 
| and is therefore a constant. 

L 
(D3 
| Substituting in the above the value of L given in (6) we 
| obtain 
| 0 — 24°-" 


2 x constant, 


Therefore Hy oe 


(7) 


If the thickness of the tube is small compared with the 
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« Extern. Diam. of Condenser Tubes. Inches 

fig 6. Variation in Length of Tube Element and N° of 

Water Passes with Variation in Tube Diameter. 

L= Length of Tube Element in Feet - 


P= N° of Water Passes if Tube Length is 6 Feet. 

A= mM ” id Lad id ” ” 2 ” 

diameter, Hr varies approximately as D'-". For con- 
denser tubes of diameters within the range adopted in 
common practice it is sufficiently good, the writer believes, 
to take n as constant and equal to 1.5. Hp depends, toa 
| certain extent, on the design of the water-boxes, and 
| varies, approximately at least, as the square of the velocity 
| of the water. Hg also appears from experiments to be 
| proportional to P, which is what might be expected. In 
| the present instance, therefore, where we are comparing 
| condensers as similar as is consistent with different tube 
| diameters, and where v is constant, we can take Hg to 
| 
| 


varyas P. H = Hg + Hr, and, as P cannot be increased 
by less than unity at a time, the curve of variation of H 
with D is of a stepped nature. 

The following diagrams—Figs. 6, 7, and 8—show how 
| the several particulars vary with varying tube diameter, 
S, Q, and v being constant. S has been taken as 2117 
square feet, Q as 1235 gallons per minute, and v as 2.357ft. 
| per second; 6ft. has been taken as the maximum tube 
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length, so that when L is 12, Pis 2; when L is 18, P is 3, 
and so on. 

It will be seen that as the tube diameter increases L 
and P increase. It will also be noted that the size or 
bulk of the condenser—represented by B/S in Fig. 7— 
increases with increase in tube diameter from fin. diameter 
upwards. Below jin. diameter the bulk of the condenser 
depends on what is considered the minimum permissible 
pitch for the tubes. The curve of H is of a stepped nature, 
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Fig 7 Variation in Number of Tube Eiements in Bulk of Condenser and 

in Weight ter in Tubes with Variation in Tube Diameter. 

N= Number of Tube Elements i 

&s = Volume (external )of Condenser in Cu. Ft.per Sq.Ft of Cooling Surface 
1 * Weight of Water inTubes in Lbs. 


























° 
Qo 


the’ position of the steps depending on the maximum | 
allowable tube length. Within practical limits of tube | 
diameter, the mean vaiue of H rises as the tube diameter | 
increases, but the actual value, especially with small | 
diameter tubes, depends greatly on the position of the | 
steps. 

For any other (constant) values of S, Q and v, the 
curves will be of the same general nature, but will, of 
course, be modified; the characteristic features of the 
curves are not dependent on particular values of S, Q and 
v. The tube length, however, affects the curve of 
frictional head, and the best tube diameter as regards | 





Frictional Head 
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length is 12ft. instead of 6ft. It will be seen that, with | 
high velocity and small tube length, the head rises rapidly | 
with increase in tube diameter. Short tubes should, as | 
far as possible, be avoided with high water velocities, but | 
sometimes have to be employed to avoid giving the con- 
denser an excessive length. 

The curves, Figs, 6 to 9, explain the popularity of the 
tin. tube. With increase in diameter above #in., not 
only is the size of the condenser increased, but also the 
frictional head,* while a tube less than fin. in diameter 
is not so suitable for ordinary working conditions, having 
less transverse strength and stiffness and being less easily 
cleaned, and any advantage it may have over the in. tube 
as regards frictional head is—except with high water 
velocities combined with short tubes—comparatively | 





small. 
Tubes of larger diameter than jin. are, however, as 


| already stated, often desirable on account of impurities in 


the water, and gin. tubes are sometimes quite correctly 
employed instead of jin. tubes for one of the following 
reasons :— 

(1) As the interior cross sectional area of a tube varies 
as the square of its internal diameter, and as the exterior 
surface varies as the external diameter, a condenser 
having jin. tubes may contain a less weight of water than 
one which has jin. tubes and yet have the same aggregate 
cooling surface. Where weight is of extreme importance, 
as in the machinery of torpedo craft, the small saving in 


weight obtained by adopting jin., instead of 4in., tubes is 


of consequence. The weights of water in condensers 
with different tube diameter are compared in curve Q, in 
Fig. 7, the cooling surface, condensing water per hour, 
and velocity of condensing water being all constant. 

(2) The greater the tube diameter the greater must be 
the length of tube element for constant water velocity, 
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Fig.9. Mean lotal Frictional Head in Feet. 
A, if 1=6Ft.and v = 2-36 Ft. per Sec. 
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water per hour, and cooling surface—as has already been 
| demonstrated—and consequently the adoption of 4in. 


| tubes 


| tube length or an excessively great number of water 
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Extern. Diam.of Condenser Tubes. Inches. 


fig.8. Variation of Frictional Head with 
Variation in Tube Diameter. 
Hr*Frictional Head in Tubes,in Feet 
hg= ” 1 Woter Boxes, in Feet 
H =Total Frictional Head, in Feet 
Lotted Line indicates Mean Frictional Head inFeet 
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frictional head depends on the maximum allowable tube | 
length. 

In Fig. 9 A is the mean curve of frictional head—being 
the same as the dotted curve in Fig. 8—the maximum | 
tube length being 6ft., and the water velocity 2.36ft. per 
second. Curves B and C show the mean frictional head 
with the same conditions as in A, except that the velocity 
has been increased to 4.6ft. and 6ft. per second respec- 
tively. In curves D and E the velocity is the same as in 
curves ‘A and B respectively; but the maximum tube 


|as the length varies with the diameter, the latter may | 
| affect k in a double manner. 


may involve either an inconveniently great 


passes. This is more often the case with small than with 
large condensers. Certainly the same tube length and 


the same number of water passes would be required in a 
large as in a small condenser for similar conditions ; but 


| a tube length that would be perfectly satisfactory in a 
| large condenser might be very inconvenient for a small 
| one. 
| 3 tube in such cases. 


The % may, therefore, have an advantage over the 


Before completing this article it is necessary to explain 
that one effect of variation in tube dianteter—which may 
be important—has not been discussed. This is the effect | 
of tube diameter on i; k being the rate of transmission 
of heat from the steam to the condensing water per square 
foot of surface per unit difference in temperature between | 
the steam and the water. fk is influenced by many | 


| factors,+ and it is quite reasonable to expect it to be 
| influenced by the diameter of the tubes, and also by the 
| length of the tubes which depends on the diameter. 


The 
writer is not aware of any experiments which have 


| demonstrated the effect of diameter or length on k; but 
| if stratification exists to an appreciable extent within a 


condenser tube, then / may be expected to increase with 
reduction in diameter and with reduction in length; and, 


This is merely speculation. 





* It must be remembered that we are comparing condenser designs 
arranged for equal water velocities. The friction with large tubes is, of 
course, less than with small tubes for equal tube length, surface and water | 
passes ; but the conditions as regards condensation of steam would be | 
very different as the water velocity, which greatly influences the conden- 
sation rate, would be greater with the small than with the large tubes. 

t See article in Tue Enoineer of August 6th, 1909, on ‘‘ The Relation- 
~hip between Condenser and Air Pump.” | 
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Carefully conducted experiments are wanted ; but, if & is 
advantageously and appreciably affected by reduction in 
diameter, this may justify the employment of fin. instead 
of jin. tubes in many eases. Research on this question 


| is much to be desired, as it would supply the only scientific 


data not at present available to enable the best tube 


| diameter to be determined. 


SYMBOLS EMPLOYED. 

external diameter of tube. 

internal diameter of tube. 

thickness of tube. 

length of tube. 

No. of water passes. 

length of tube element. 

velocity of circulating water through tubes. 

No. of tube elements. 

cooling surface = aggregate external 
tubes. 

weight of circulating water passed through con 
denser per unit of time. 

weight of circulating water contained in con- 
denser tubes at instant. 

frictional head = head lost by circulating water 
in friction in passing through condenser. 

frictional head in tubes only. 

- frictional head in water-boxes only. 

volume (external) of condenser per unit of area of 
cooling surface. 

units of heat transmitted through tubes per unit 
surface per unit time and per unit difference in 
temperature between steam and circulating 
water. 


D 
a= 


surface of 


THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 

No, XVIIT.* 

THE FINAL REPORT 

In our last article we reviewed those portions of the 
Final Report of the Royal Commission which deal with 
the history and present condition of the inland waterways 
of Great Britain and the traffic upon them. We now come 
to those sections which represent the views of the majority 
of the Commission on the future of the waterways. As 
we have already stated, the report is signed by 16 out of 
the 19 members of the Commission, but four of these 
signatories submit a memorandum dissociating themselves 
from practically all the recommendations which are con- 
tained in this part of the report, with the exception of 
those relating to Seotland. 

Before detailing their recommendations the Commis 
sioners deal at some length with the waterways of France, 
Belgium, and Germany, and discuss the degree to which con- 
ditions in England differ from those obtaining in continental 
countries—Parts VII. and VIII. These portions of the 
report are based to a large extent on the valuable report of 
Mr. Lindley on continental waterways, which we reviewed 
in our issues of October 29th and November 12th, 1909. 


continued), 


CONTINENTAL WATERWAYS. 

France.—Most of the canals constructed in France 
before the Revolution were confiscated by the State in the 
later years of the eighteenth century. Of those con 
structed subsequently to the Revolution most have now 
been acquired by the State. The railways constructed in 
France are either State-owned or their dividends are 
guaranteed by the State, and the principal railways will 
revert to the State between 1950 and 1960. Enormous 
sums of money have been expended in France on water- 
way development, especially since the passing of the law 
of 1879. Between 1879 and 1900 alone nearly 26 millions 
sterling were expended on construction and improvements, 
and nearly 10 millions on maintenance and repairs. 
Since 1879 the standard capacity of the majority of French 
waterways has been increased from 150-ton boats to 300 
tons, over 2000 miles being so improved between 1879 and 
Mr. Lindley has calculated that the annual charge 
to the State per ton-mile of traffic on canals and rivers in 
France amounts to .21d. This represents the amount of 
the State subsidy of inland water-borne traffic. On the 
other hand, the subsidies and payments in respect of 
guaranteed dividends to the railways represent a charge 
of .16d. per ton-mile of the goods traffic of the railways. 
The system of State control prevents competition between 
the two methods of transport, and rail rates are kept up 
so as not to compete unduly with the canal rates. 

Belgium.—In Belgium the State is the owner of virtu- 
ally all waterways and railways, and the result is that 
there is no hostile competition between railways and 


| waterways, and the Government do in fact adjust railway 


rates so as to prevent crushing competition against water- 
carriers. The report goes on to say: “The total 
traffic requiring transport could not be carried by the 
railways in their present condition were it not for the large 
traffic carried by the waterways.” Mr. Lindley’s calcula- 
tion of the cost to the State of water-borne traffic in Belgium 
is .28d. per ton-mile, while a substantial net profit of 
4.4 per cent. is derived by the State from its railway 
expenditure. 

Germany.—Two-thirds of the total water-bor 
in Germany is carried on the Rhine and the Elbe. 


ne traffic 
With 


| few exceptions the waterways are State-owned and State- 


controlled, as are the railways. No less than 26} millions 
sterling were spent by the Prussian State on the im- 
provement and construction of the national waterways 
between 1815 and 1906. The law of 1905 provides for a 
further expenditure of nearly 17 millions. As in Belgium 
and France, there has been a rapid rise in the dimensions 
of canal and river boats in Germany in recent years. 
Thus in 1877 the average tonnage was 80, and in 1902 
202, and the 600-ton barge is commonly used on many of 
the waterways, 

The report summarises the history of continental water- 
way development as follows. 





* No. XVII. appeared December 31st, 1909. 
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Our review of what has taken place in France, Belgium, and 
Germany shows a general correspondence in certain facts. In all 
these countries a period, as in this country, followed the advent of 
the railway era, during which waterways were comparatively 
neglected. In all three countries a return to the policy of exten- 
sion and improvement Of waterways took place during the latter 
part of the nineteenth century. « Very great sums of national 
money were expended in these operations. In each country there 
has been a large increase in the traffic and in the dimensions of the 
boats used, together with a reduction in the cost. of transport, while, 
at the same time, the traffic on railways.Showed considerable 
increase, It is believed in these countries {that these results are 
largely due to the poliey of State expenditure on waterways. The 
results of the policy proved so satisfactory that in each country 
vreat works of further extensions and improvement of waterways 
are in course of execution, or in contemplation. 


Traction.—On the question of traction on continental 
canals the report contains the following observations :— 


The discussion at the recent International and Inland Naviga- 
tion Congresses show that the tendency of European and American 
engineers is to accept electric towing as the best and most economic 
form of traction on canals and canalised rivers on which the traffic 
is, ormay become, sufficient to repay the cost of installation, Onlarge 
open rivers and estuaries traction by tug steamers would still be neces- 
sary. . . Continental expertsare . . . being led to two conclusions 
as to waterways when electric traction is to be adopted—first, that 
other forms of traction, mechanical or animal, should be excluded ; 
secondly, that the exclusive right to supply tractive power, and 
therefore the organisation of the working of the traffic, should be 
in the hands either of the owner of the waterways or in those of 
concessionaires. These conditions would assimilate the system to 
that of the railways, except in respect of the owner of the way 
being the only carrier. 


Again, 

The establishment of a State towing monopoly upon free rivers, 
such as the Elbe, in these cases by tugs, has also been advocated 
in Germany. One of these reasons deserves notice. It is said that 
four shipping companies now exist on all German rivers who 


originally only carried on towing business, but who, now, by the | 


purchase and hire of freight boats, have attracted to themselves the 
greatest part of the entire freight business. Their tendency is to 
«jueeze out the smaller owners, who can only obtain tug-towing 
power from them, by charging exorbitant rates for the use of that 
power. It is suggested that if the State took exclusive control of 
towing power it could treat large boat-owning companies and small 


boat-owners on equal terms, and so could protect the small owners | 


against the process of elimination which is now proceeding, and 
maintain a wide area of competition to the benefit of the public. 


Differences in Continental and British conditions.— | « 


The report discusses at length the contention that the con- 


ditions in England are so different from those on the | 


Continent that the success of continental Governments in 


improving and developing their waterways affords no | 


guarantee that a similar policy would be equally success- 
ful in this country. Among the arguments to this effect 
are first, the smaller proportion of continental ccastline to 


the total areas of the countries as compared with England ; | 
then comes the difference in physical conditions, France. | 


Belgium, and especially Germany, having large areas of 
almost level country, and consequently fewer locks per 


mile. Another argument is the large extent of navigable 
rivers in continental countries, and the difficulties’ of 


adequate water supply for large canals in this country are 
also discussed. The greater cost of land in England, and 


especially the high cost of construction of artificial water- | 


ways in this country are points of serious moment. To 


quote the report :— 

The figures given show that the average estimated cost 
per mile of improving the proposed canal routes in England to the 
level of allowing the passage of boats carrying 100 tons will con- 
siderably exceed the average cost per mile of the improvement of 
French canals, to enable the passage of vessels of a capacity of 
390 tons 
from Birmingham to London is estimated at an average of £32,379 
per mile. This excludes cost of water supply and improvements to 
quays, wharves, &c. . . . In France the average cost per mile 
of ten of the chief canals is £19,700. These canals are all able to 


take 300-ton boats, and the cost includes the provision of water | 


supply on certain lengths. 

A 300-ton boat scheme from Birmingham to Brentford 
is estimated to cost £57,818 per mile, excluding water 
supply and wharves. Numerous other objections are 
dealt with in the report, and answers to them are offered 
in most cases. In concluding this section of the report the 
Commissioners state that with respect to the water supply 
available, the cost of construction, and other cireum- 
stances, their investigations have brought us to the conclu- 


sion that it would not be practicable to adopt in this country | 


so large a standard of canal dimensions as that which has 
been adopted for the German and part of the Belgian 
waterways, or even, perhaps, quite so large as that adopted 
for the French and the other Belgian waterways. 


PROPOSED IMPROVEMENTS. 
We now come to the question of the proposed improve- 


ments in certain of the main inland waterways of | 


England. These are detailed in Parts VI. and IX. of the 


report. 

Standard dimensions.—The opinions of English en- 
gineers as to the best dimensions for canal barges on 
improved canals in this country appear to be divided 
between the 100-ton standard and a standard of 250 tons 
to 300 tons. Mr. Saner, the engineer to the Weaver 
Navigation, is the principal advocate of the larger 
standard, while Mr. Gordon Thomas, of the Grand June- 
tion Canal, advocates a maximum of 100 tons. Two 
schemes of improvement are discussed, which are referred 
to as the “100-ton scheme” and the “300-ton scheme ” 
respectively. These figures refer to the carrying capacity 
of the largest boat which, in each case, could travel on 
the improved waterways. The locks would be capable of 
passing several boats at a single locking. When the 
schemes include rivers, the standard for such rivers may 
considerably exceed in the one case 100 tons and in the 
other 300 tons. 

The schemes prepared by Sir John Wolfe-Barry and 
Partners, on the instruction of the Commissioners, pro- 
vide locks of dimensions suitable for the accommodation 
of multiples of the existing narrow boat, and also of the 
existing type of barge. Thus, a lock for the 100-ton 
scheme would accommodate six narrow boats two abreast, 
or three of the standard 100-ton barges in line ahead. 
The 300-ton scheme is not seriously put forward in the 
report, and we shall therefore confine our remarks in the 


The cost of improvement for a 100-ton scheme | 
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int to the 100-ton proposals. The following table 
shows the dimensions proposed by Sir J. W. Barry and 
Partners for the canal section and locks in the 100-ton 
scheme :— 


Length of barge over all ... 80ft. 
am... as aes 14ft. 
Draught 5ft. 


Area of immersed mid-ship section of barge... 69 square feet 
Cross sectional area of canal .. .. .. 850 square feet 
Depth of canal ih IO SS a, 7ft 

Top width-of waterway in open country 
Top width of waterway in towns, &c. ... 


ae 7ft. 
59ft. 6in. 
51ft. Yin. 


Width of waterway at bridges... ... 32ft. 

Minimum headway of new bridges ..._ ... 10ft. 

Minimum headway of existing bridges when 
allowed to remain ... Oft. 


Ruling radius for bends of canal 12 chains 
Locks— 
Length mitre to mitre of gates 
Width between side walls 3 , 
RIGUOUMNMEI ccs cease ccs das | see, My OE 
When the waterway passes through towns, the proposal 
is to use perpendicular walls to the bottom, so that the 
sectional area will remain nearly constant throughout. 
The ratio of 5 to 1 between the cross-sectional area of the 
canal and that of the standard barge has been adopted. 


253ft. 
15ft. 


TABLE I. 





59 








valleys of the rivers Soar and Trent; and so as to enable 
750-ton vessels to come up the Trent to Nottingham. 

Route C.—Wolverhampton and Birmingham to the 
Mersey. Improved to the 100-ton stanard. (The Weaver 
portion is-capable-of transporting barges of over 400 tons.) 

Route D.—Wolverhampton and Birmingham to the 
Severn. Improved te the 100-ton standard from 
Wolverhampton to Stourport, and from Birmingham 
vid Droitwich to the Severn at Hawford; and so as to 
enable vessels of 1200 tons to reach Gloucester, of 
750 tons to reach Worcester, and of ‘600 tons to reach 
Stourport, vid the Gloucester and Berkeley Canal and the 
Severn. 

The report points out that the manufacturing districts 
of Lancashire and Yorkshire are well off, as compared 
with the Midlands, in possessing short-distance access to 
leading seaports both by railway and canal, and conse- 
quently the improvement of the canals which form 
through East and West routes between Lancashire and 
Yorkshire is less pressing than the need for the develop- 
ment of “ the Cross.” 

Cost of “ the Cross.”—As regards the estimates made 
by Sir John Wolfe-Barry and Partners, the Commissioners 





Capital outlay. 


state that :— 


GENERAL SUMMARY. 


Total Cost of Improvement and Annual Charges Sor Routes “A,” “BL” “OL” and “D,” without their Branches 
(Cost of Acquisition is not 


included), 


Annual charges. 


t 


























| - a C | 
| Se _3 
| I's oe Annual | 
Route. Cost of Cost | | Ba $s g Annual | °°St of | Total 
Mileage. improve- of water | Total cost. | & $3 2| cost of | ae } annual 
ment, supply. 3 2% 2 Fy pumping. | and main-| °@ree- 
1g Ee ~ | tenance. 
| <2 5 | 
| qa (2) (3) (4) | (5) (6) (7) (8) (9 
£ £ £ £ £ £ 
A” Birmingham and Leicester to} | 
London (without branches), 100-ton | | } | 
MANNERS ooo Viale Snca des eas”, suet, “Saat eee 5,896,248 | 212,388 6,108.636 | 220.674 19,292 | 52,317 | 292,283 
‘*B” Leicester, Burton, and Nottingham | | 
to the Humber (without branches), 300- | | 
ton standard above, and 750-ton below} ; : | 
Nottingham ... ... ... 2.7 .........| 138-18 3,245,658 3,375 3,249,033 | 117,371 225 | 41,439 159,035 
‘“©” Wolverhampton and Birmingham | | 
| tothe Mersey (without branches), 100- | | 
CO SDMA oo se ie he teets.2f LIS2G 3,190,496 | 148,680 3,339,176 | 120,628 9,912 | 40,680 | 171,220 
‘*TD)” Wolverhampton and Birmingham | | 
to the, Severn (without branches), 100- | 
ton standard on canal portions, river} 
portions 600-ton and 750-ton standard. | 
Gloucester and Berkley Canal 1200-ton| 108-06 | 2,424,521 | 117,543 | 2,542,064 | 91,832 4,475 48,483 144,790 
Grand totals 533-84 | 14,756,923 481.986 | 15,238,909 | 550,505 33.904 182,919 767,328 
| (per mile | per mile 
| } 28,546) | | £1438 
| } | } 
TABLE I].—-GENERAL SUMMARY. 
Total Cost of Improvement and Annual Charges for Routes ‘*A,” “B,” “C,” and “D,” and their Branches 
(Cost of Acquisition is not included). - : 
£ £ £ £ £ £ £ 
‘““A” Birmingham and Leicester to f | 
London (with branches)... ... ... ..., 348-18 6,452,166 | 212,388 6,664,554 240,757 19,292 82,597 342,646 
‘““B” Leicester, Burton, and Nottingham 
to the Humber (with branches) 277-10 4,075,014 3,375 4,078,389 147,331 225 68,568 216,124 
| *C” Wolverhampton and Birmingham | 
to the Mersey (with branches) .. . 156-72 3,335,696 148,680 3,484,376 125,873 9,912 51,956 | 187,741 
‘“D” Wolverhampton and Birmingham | 
to the Severn (with branches 3 121-91 2,424,521 117,543 2,542,064 91,832 4,475 50,887 | 147,194 
| Totals routes “A,” “B,” “*C,” and “D” 908-91 | 16,287,397 | 481,986 | 16,769,383 605,793 | 33,904 | 254,008 893,705 
| Birmingham Canals, excluding lengths in | 
route “C” . 144-86 664,527 100,000 | 764,527 27,618 | 31,399 51,459 | 110,476 
Grand totals 1048-77 | 16,951,924 | 581,986 | 17,533,910 | 633,411 65,303 | 305,467 | 1,004,181 
} | } | 











Estimated total annual expenditure 


Gross income, 1905. 
Revenue. 


after improvement. 


£ 
Annual charge brought down 1,004,181 


Future revenue required from tolls. 


£ 


£ 
Route *‘A” 140,637 Other expenditure— Total annual charges and 
oo Be 29,549 Route ‘‘A”.. 13,441 other expenses... ... ... 1,098,025 
ei, © 126,856 st | (uaee 5,385 Present revenue from ‘*other 
fn Ss) PS Te. 101,052 Pee pees 44,362 sources ” 133,462 
| Birmingham Canals 169,877 Fe eM ese at 10,077 -—_— 
| a Birmingham Canals 20,579 Future revenue required 
Total 567,971* a from tolls 964, 563 
Total . 1,098,025 


“ The Cross.” —The Commissioners have come to the con- 
| clusion that the first step in the execution of a large policy 
| of improving inland navigation is to amalgamate and bring 
| into working order, as main through lines, certain water- 
| ways which, taken together, would form four main routes 
| connecting the Midland or Birmingham district with the 

estuaries of the Thames, Mersey, Severn, and Humber. 
| “These routes, from the fact that they would intersect or 
| cross each other in the centre of England, have often been 
| referred to in popular language as ‘ the Cross,’ though the 
| lines of ‘the Cross’ would be of an irregular shape. This 
| scheme would take the Birmingham and South Stafford- 
shire district as a centre, and by improvements of the 
existing waterways form four main avenues from it” to 
the sea. 
duced in our issue of December 31st, 1909. The four 
main routes as finally planned by the Commission are as 
follows :— 

Route A.—Birmingham and Leicester to London—the 
Thames at Brentford and to Paddington—improved to the 
100-ton standard. 

Route B.—Leicester, Burton, and Nottingham to the 





and Fradley Junction respectively, and Nottingham, by the 


route. Improved to the 800-ton standard between Leicester | 


A sketch map showing “the Cross” is repro- | 


Humber. This may be regarded as practically a river | standards already stated for each portion. 





* Of this total £434,509 is derived from tolls, and the balance from other sources. 


The estimates include works of every description—other than 
water supply, wharves, warehouses, and terminal arrangements 
the acquisition of property necessary for the improvements, com- 
pensation for disturbance and severance, the provision of facilities 
for carrying on the traffic during reconstruction, and a due pro- 
vision for contingencies. They donot include water supply, with 
regard to which separate estimates have been prepared in our own 
office, nor do they include the cost of parliamentary, legal, or 
engineering expenses. They do include the cost of making 
new tunnels, of dimensions sufficient to pass a single line 
of barges in the case of. both standards of boats. They also 
include the cost of duplicating locks and lifts at certain places, but 
not of lighting waterways at night, nor of providing for electric 
traction. A necessary measure will be the provision of terminal 
arrangements, including “warehouses and docks: or wharves. 
These are not included in the estimates, as the locality may 
reasonably be expected to provide them at its own cost in most, if 
not all, cases, according to the examples set by towns on the Con- 
tinent. It should also be remembered that the investigation of 
Sir John Wolfe-Barry and Partners was confined to the four main 
routes, and that therefore their estimates do not include the cost 
of such improvements as may be necessary on the more important 
branches and feeders of these routes. 


Table I. above contains estimates of the cost 
of improvement of each of the four main routes on 
It also 
contains the estimates of Mr. Dunwoody of the capital 
outlay necessary for the water supply of these routes, and 














Fig. 1—BALL MILLS 


& caleulation of the annual charges and total annual 
cost for each route. The cost of acquisition is not 
included :— 

This table does not include any figures as respects the branches, 
which are not part of the main routes, nor as respects the greater 
part of the Birmingham Canal. Those figures are added as the 
result of an approximate calculation * in the second table (II. 
which follows, as well as a statement of the additional revenue 
which would be required to meet the estimated expenditure. The 
Birmingham Canal navigation must, we think, with the exception 
of the two parts included in route C, be dealt with as a separate 
entity from the main routes. It cannot, with those exceptions, be 
made -part of a through route, but should be considered as a 
gathering ground for traffic for each of the main routes. The 
difficulties of reconstruction and water supply point to the 
necessity of important parts, at least, of the Birmingham Canal, 
remaining a narrow canal. 


THE MANUFACTURE OF PORTLAND CEMENT 
FROM BLAST FURNACE SLAG. 

THE great similarity in chemical composition existing 
between some types of blast furnace slag and Portland 
cement has long been recognised. and has given rise to 
several attempts to utilise this waste product of the smelt- 
ing works, so as to convert it from an encumbrance into 
a profitable source of trade. The advocates of re- 
search in this direction maintain that the intense heat 
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are derived from this source, but their use is restricted in 
practice to cases where the cement or concrete after 
setting is kept moist, as in sea-water constructions, the 
thoroughly dry material being, we understand, found 
defective in strength. 

Within recent years a new treatment for blast furnace 
slag has been designed by Dr. Heinrich Colloseus, of Berlin. 
The results obtained, both commercial and technical, have 
been such as to induce several iron companies to adopt 
this method as a further aid to the economical working 
of their furnaces. In addition to this, the cement pro- 
duced is said to compare so favourably with that obtained 
from the ordinary processes of manufacture that in some 
cases blast furnaces of a specially designed type have been 
erected for the purpose of producing the cement directly 
instead of its being obtained as a by-product of iron 
smelting. The composition of blast furnace slag neces- 
sarily varies with the ores used, and it is only in those 
cases where the chief constituents are in a certain ratio 
that the process is possible. Thus a slag containing 
above 42 per cent. of lime and not more than about 
37 per cent. of silica is suitable for the Colloseus method 
of cement production. 

In this country the Coltness Tron Company, Limited, 
Newmains, Lanarkshire, has acquired for the present 
the exclusive rights to work the process in Scotland. In 
other countries several ironworks are employing it most 











Fig, 3—STORES AND GRINDING MILL 


of the blast furnace brings about a complete fusion 
between the component substances of the slag, whereas 
the lesser heat employed in the ordinary kiln pro- 
ducing Portland cement is insufficient to do so. They 
hold that the incipient fusion of the latter process 
is a point of weakness in the system, the incomplete 
chemical combination resulting therefrom being regarded 
as the cause of numerous defects in the cement or mortar 
when used under certain conditions. Thus the disinte- 
grating effect of some alkaline liquids, of sea water, and 
of great heat is attributed by them to this cause. ‘ Again, 
the uneven coloration seen in some cements and the 
consequent stains produced on certain stones, such as 
marble, is due, they contend, to the non-union of the 
metallic salts in the cement with the other constituents. 
Until lately, most attempts to transform the slag from 
blast furnaces into a commercially useful cement have 
resulted in failure. The “ Puzzolan” cements of America 





“This calculation so far as it relates 


* A note is appended as follows :- 
to branches to be improved is at the rate of £6600 per mile, and does not 


contemplate converting these branches into 100-ton canals, but only 
rendering them efficient for passing the boats or barges which they were 
intended originally to carry.” 


successfully. At the Newmains works, which we 
recently visited to inspect the process as carried 
out there, considerable time has been given to perfecting 
the method and adapting its details to local necessities. 
The composition of the slag obtained from the hematite 
ores used at these works is as follows :- 
Per cent. 

Lime 

Silica ... 

Alumina 

Magnesia 

Total sulphur 

Alkalies 

Manganese oxide , : 

The company has laid down an extensive plant for the 
economical production and handling of the slag cement. 
In addition to: the actual producers and transporting 
arrangements a. highly modern grinding mill has been 
erected and completely furnished testing houses laid 
down. In the accompanying engravings and those on 
page 68 the extent of the plant will be seen. 
The routine of the process is simple, although the 

chemical reactions taking place are complicated and in 
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Fig. 2-TUBE MILLS 


some cases unknown. During the smelting of iron it is 
customary to run off at regular intervals the slag which 
collects on the top of the molten iron in the furnace. At 
the Coltness works this slag is caught in a ladle, holding 
about eight tons, as it leaves the tapping hole. During 
the running of the iron any slag remaining in the furnace 
is led off from the “sow” and added to that already in 
the ladle. An overhead crane running on gantries past 
the furnace is then employed to carry the slag ladle to 
the “ granulators "—see Figs. 4 and 5, page 68. The ladle 
is then deposited on an iron cradle mounted on journals 
about which it can be rotated by an_ electric 
motor directly geared to one of the trunnions. 
As the slag flows from the ladle it is caught by an open 
spout, which guides the stream on to a revolving drum 
running within a housing provided witha flue for carrying 
off the gases generated in the process. The drum is 
formed with open ends, and is perforated with numerous 
slot openings. Through each end of the drum a pipe is led 
into its interior, and as the slag falls on to the horizontal 
surface of the rotating drum, a jet of water containing five 
per cent. of magnesium sulphate in solution is sprayed 
into the drum, where it finds its way through the holes, 
and becomes intimately mixed with the slag. A third 
pipe at the same time delivers a jet of the same solution 
directly into the slag as it falls from the spout on to the 
drum. Partially as a result of the aqueous spray, and 
partly due to the impact with the revolving drum, the 
slag falls away from the granulator in a disintegrated con- 
dition. It is, however, still hot, and in a fairly coarse 
state. The rate of tipping the slag ladles and the speed 
of the drum can be varied as these are found to have a 
marked influence on the process of granulation. 

The chemical changes taking place during this stage in 
the process are complex, and form an essential feature of 
the Colloseus method. What these changes are would 
appear to be for the present incapable of complete state- 
ment, but it is evident that they are chiefly concerned 
with the sulphur contained in the slag. Quantities of 
sulphur dioxide and hydrogen sulphide are given off, and 
the greater part of the calcium sulphide originally present 
is oxidised to the sulphate. 

In the event of any slight variation in the composition 
of the slag the strength of the spraying solution is altered, 
this apparently having compensatory effects. Although 
magnesium sulphate is employed in the spray, we under- 
stand that any salt of the earthy oxides which is soluble 
in water can be used. These can again be replaced by the 
sulphate of calcium, aluminium, sodium or potassium, or 
mixtures of these with magnesium sulphate,while solutions 
of salts derived from the iron group—chromium, nickel, 
manganese, &c.—are also available. The sulphate or 
chloride of iron is said to be especially favourable to the 
production of a cement which would resist the action of 
sea water very effectually. 

As the clinker falls from the drums it is guided through 
shoots into buckets suspended from an overhead runway. 
The buckets when filled with clinker are elevated and 
attached to an aérial ropeway which conveys them to the 
clinker house, where they are automatically emptied, and 
the slag is stored until required for grinding. An end 
view of the “ granulators ” and the elevating gear of the 
ropeway is shown in Fig. 5. The circular brickwork tower 
to the right of the engraving contains a boiler for use in 
preparing the spray solution, which is stored in a steel tank 
on the top of the tower. Fig. 6 givesa view of the 
“ granulator”’ from the rear, and in Fig. 7 a portion of the 
“ Bleichert ” aérial ropeway as it leads into the clinker 
storehouse is seen. 

The succeeding processes in the manufacture of Colloseus 
cement are identical with those employed in the ordinary 
course. From the clinker house the granulated slag is 
transported by the buckets of an overhead runway to the 
first of the grinding mills. In succession the clinker is 
passed through a serew crusher, ball mills, and tube mills, 
the ordinary degree of fineness being such as to leave a 
10 per cent. residue on a sieve having 32,400 meshes per 
square inch. After grinding is completed the cement is 
carried by aspiral conveyor and chain elevator to the hopper 

| at the top of the building, being automatically weighed on 
its journey. The arrangements: connected with the dis- 
charge of the hoppers are such as to allow a mixing in 
any proportions of the contents of two or more of. them. 
| In Fig. 5 will be seen an exterior view of the mill-house, 
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withthe clinker store in the background. The small 
building between these is employed as a testing house, 
and here the cement is subjected to rigorous comparisons 
with ordinary material. Figs. 1 and 2 show views of the 
ball and tube mills, the photographs having been taken 
during the construction of the buildings. 

The entire plant, granulators, conveyors, and mills, 
is electrically-driven, power being obtained from the 
blast furnace gases used in conjunction with a Cockerill 
vas engine, and from a large Rateau turbine running on 
the exhaust steam from several small- Parson turbines, 
which are employed to drive the exhausters of the by- 
products recovery plant. Thus the entire industry, 
both as regards raw material and the power to work it, is 
based on the utilisation of “ waste’? products. We may 
add that this is a side of its business to which the Colt- 
ness Iron Company devotes considerable attention in 
several directions. As witnessing the extent to which 
it has adopted this process, it may be noted that 
at present there are nine furnaces connected with the 
granulators, each furnace producing 120 to 140 tons of 
cement per week, thus giving a total which will compare 
quite favourably with that obtained at most works 
devoted exclusively to the manufacture of cement. 


With regard to the strength of the material thus 
produced, we have been supplied with the following 
figures : 

Tension Tests, 
Ultimate 

Tested after Quality. strength. 

Ib. per sq. in. 
7 days Neat 468 
28 days 571 
12 months 775 
18 months * 778 
7 days 3 to 1 sand 326 
28 days 400 
12 months ; 482 
18 months os 556 
Compression Test, 
7 days 3 to 1 sand 2300 


A typical analysis of the cement is given below : 


Per cent. 


Silica 33.04 
Alumina 13.90 
Iron oxide 1,23 
Lime 42.86 
Calcium sulphide 2.18 
Magnesia 3.74 
Alkalies 1.93 
Sulphuric anhydride 1.11 


We are indebted to the Coltness Iron Company for 
permission to inspect the process at the Newmains works 
and for the photographs from which the engravings 
accompanying this article were produced. We also desire 
to thank the Collos Portland Cement Company, Limited, 
139, Cannon-street, London, E.C., for information supplied 
on behalf of Dr. H. Colloseus. 


THE NEW BRITISH SCOUT CRUISERS. 





Tur British scout cruisers of the City class are 
really much more nearly the lineal descendants 
of the old third-class cruisers of the Barham or Medusa 
type than of the more admittedly ocean-keeping type 
with large radius of action, such as was represented 
about the same period by the Apollo and Charybdis 
classes. No little interest attaches to the new ves- 
sels, and especially to their machinery, because 
the style and arrangement of the engine portion has 
varied so considerably from reasons of an experimental 
or politically technical nature as well as from those of 
mere mechanical design. Coming at a period when wide 
experience of the Parsons turbine system, as already 
adopted on larger cruisers and battleships, has shown the 
inherent advantages of the turbine system generally, as 
well as the inutility of many features—such as cruising 
turbines with their undue weight and complication—the 


City class cruisers form an ideal class in which to test | 


the merits and demerits of other coming types of tur- 
bine. While such a step, involving as it does, change of | 
internal arrangement and disorganisation of uniformity, 
would be highly objectionable in fleet ships of the battle- 
ship and large cruiser type and also in squadron craft 
such as destroyers, nothing but praise can be said in 
favour of conducting reasonable experiments with these 
vessels, whose réle will almost invariably be that of scouting 
or acting as parent ship to destroyers ; in any case one of 
independent action, where uniformity of turning circle, 
&e., are not so necessary as they are in other types 
wherein similarity is essential for satisfactory co- operation. 
The City class, of which the first vessels are now 
approaching completion, are enlarged Boadiceas, which 
in turn are the more modern dev elopment of the scouts 
of the Patrol type. This class—the first real high-speed 
small scouts since the days of the earlier Barham—were, like 
their predecessors, a bare success, only the two Laird- 
built vessels—Patrol and Pathfinder—carrying anything 
like an adequate supply of fuel. To obviate this the 
Boadicea, of some 700 tons greater displacement and 





turbine driven, was laid down, fuel supply and radius of | 


action being greatly increased. She was followed by 
the Bellona, Blanche and Blonde, all being built 
at Pembroke Dockyard. General naval requirements 
rendered essential the construction in 1908-9 and 1909-10 
of an even faster class of scout, and it is with this 
type we are now dealing. This year’s vessels are even 
slightly larger than those of last year; the following table 
shows the progress in increase in dimensions :— 

The cruisers of the Amethyst type are more strictly of 
the “ third-elass ” variety, and carry a much heavier rela- 
tive armament; they should not really appear in the 
same category, ‘though as a comparison they are of un- 
doubted interest. 

From the purely historical point of view, it is interesting 
to note the great similarity in size of the City class and 
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which, launched in 1896, attained early last year during 
the Argentine naval mancuvres a speed of practically 
23 knots. The Buenos Ayres is 396ft. by 46ft. 8in. by 
17ft., and displaces about 4500 tons. Her machinery 
weight is practically identical with that of the Glasgow, 
although her boiler equipment comprises the old cylindrical 
type against the small tube Yarrow boiler; her eoal con- 
sumption at 16,500 indicated horse-power is nearly the | 
same, owing to the greater consumption per unit, as the 
22,000 shaft horse-power of the turbine machinery in the 
City class. The heavy armament of the Buenos Ayres 
and the nature of the service for which she was designed 
render her otherwise quite incomparable with the light 
British scout. 

As regards the machinery design, the boiler arrange- 
ment since the 1903 scouts has hardly changed, and calls 
for no special comment. The Patrol class, of course, has 
reciprocating engines. In the Boadicea class Parsons 
turbines actuating four shafts were adopted. 





| . In the last three or four years, however, foreign deve- | 


lopments in turbine design have made such strides as to 


| 


| 





Name. | Medea Barbam | Amethyst 
Date | ss 1889 1903 
Length, p.p. | 265ft. 280ft. 360ft. 
Beam | 41 ft. B5ft. | 40ft. 
| Draught | 16ft. Gin. 13ft. Bin, | lift. 6in. 
| Displacement rr 2800 tons | 1830 tons 3000 tons | 
| | 9000 4500 14,000 


Horse-power 


| 19 knots 


Speed | 18-6 knots] 23-6 knots 
Armament | 6 6in. 6 4-7in. | 12 din. 

| 9 6-pdr.| 4 3-pdr. | 11 3-pdr. 
Coal supply | 400 tons | 140 tons | 300 tons 


system. That the latter left much to be desired has long 
been known, but its advantages and great economy out- 


a general insistence on the need for greater simplicity has 
been widely observed, comparatively little has been done 
in this direction. The first war vessel of any importance 
to be fitted with twin-screw turbines was the United | 
States cruiser Salem, a vessel similar in type to those | 
now under discussion. The Mayence, a German third- 
class cruiser, has also a similar system, and the trials of 
these two vessels, although their actual performances 
have not, perhaps, excelled those of ships with multiple 


the twin-screw type of arrangement. 

Now that the orders for the 1909-10 cruisers have been 
placed, and the machinery is well under construction, it 
may be of interest to compare the guaranteed perform- 
ances of the different types of machinery offered for these 
ships. For the 1908-1909 vessels, Gloucester, Liverpool, 
Glasgow, and Newcastle, Parsons turbines were adopted 
driving four shafts. No cruising turbines are fitted, but 
there is an additional stage of about eighteen moving rows 
of blades in the high-pressure main turbine for use at low 
powers—an arrangement that promises to throw a very 


wing shaft whenever it is in use. 
the class, H.M.S. Bristol, twin 
Curtis turbines have been adopted. 


screws and modified 











Meanwhile, Messrs. Parsons and Co., of Newcastle, 
M hile, M ly Fe f N t] 
TABLE II. 
Parsons four-shaft 
series, 475 revs. per 
minute, Curtis Parsons 
dry steam 28in. vac. turbines, two-shaft; 
| Fantaliation 390 revs., 340 revs.. 
| — : Using i0deg. F. dry steam 
auxiliary | Without | superheat, and 
| exhaustin! auxiliary | 28in. vac. 28in. vae. 
L.P. | exhaust. 
turbine. 
| S.H.P. Lb, per | Lh-per | L-per | Lax per 
S.H.P. S.H.P. S.H.P. S.H.P. 
1,500 21-5 26-0 25-0 26-0 
1,500 | 17-0 19-0 17-5 19-0 
8,750 14-0 15-0 14-75 16-0 
13,250 | 12-5 13-25 13-75 15-0 
| 
17,500 11-75 12-25 13-0 14-0 
22,000 11-5 12-0 12-5 13-0 
Weight of | 
only é | 215 tons | 215 tons | 250 tons | 340 tons 
have originated a “ partial admission” turbine, which, 


at some sacrifice of weight and economy, enables their 
well-known type of turbine to be adapted to two shafts 
without the introduction of features that have been 
perfected on other types. Tenders were asked by the 
Admiralty in October last for these vessels, and alterna- 
tive prices and designs were required for the same 
systems as those adopted in the Gloucester 
Bristol, while other alternatives would receive con- 
sideration. The value of using the auxiliary exhaust in 
the low-pressure turbines is deemed greater than using 
it to heat the feed water, and most builders took this 
into account in arranging their designs. Table II. gives 





the Buenos preneys famous Elswick-built cruiser— | 


cali undoubtedly for. careful investigation on the part of | 
those who have hitherto been content with the Parsons | 


TABLE I. 


weighed these objections to such an extent that, although | 


shafts, have at least indicated the equal potentialities of | 


large proportion of the power on to the high-pressure or | 
In the fifth vessel of | 


and | 





the estimated steam consumption of the various systems 
proposed at varying powers, together with the weight of 
| turbines only. 

If we assume that the designed speed of 25 knots will 
be eventually obtained in the Parsons installation with 
| 22,000 S.H.P. and 11.5 |b. of steam per S.H.P—that is, with 








253,000 Ib. of steam per hour—with Curtis turbines we 

| should only attain 20,250 S.H.P. To achieve the same 
| speed, therefore, the propeller. efficiency of the twin 
screws must be correspondingly improved—possibly from 
55 per cent. to 60 per cent. Neither of these figures is at 
all exceptional for the two arrangements, but for affording 
actual comparative data it will be necessary to await the 
results of the trials of H.M.S. Bristol. 

In all the British and American designs, and in the 
smaller German vessels, the twin screw installations are 
driven by turbines in one cylinder, but in the Mayence 
and the German battleship just laid down at Stettin, the 
turbine is divided into two cylinders. «In the forward or 
| high-pressure turbine the velocity compounded blading is 
carried on cast steel dises separated by diaphragms, but 
| the blading of the low-pressure turbine is carried entirely 

on a drum construction. Excellent results have been 
obtained from this vessel; her dimensions, as also those 





Patrol Salem | Boadicea | Glasgow | Mayence 
IS. (German 
1904 1907 1908 1908 1909 - 1909 
370ft. 420ft. 385ft. 430ft. | 388ft. 3in. 1350ft. 
38ft. Yin. | 46ft. Sin. 41 ft. 47ft. 46ft. 47ft. Gin, 
l4ft. | 18ft. 3in. | 13ft. 6in, | 15ft. in, 15ft. sin. 
3000 tons | 3750 tons | 3300 tons | 4800 tons 4235 tons | 5200 tons 
16,500 19,200 20,000 22,000 25,000 22,000 
25-3 knots|25-8 knots| 25-2 knots| 26 knots | 26-5knots| 26 knots 
10 12in. | 25in. -| 6 4in, | 26in, | 12 4in. | 2 Gin. 
8 3-pdr. | 6 12-pdr. | | 10 4in. 4 2-2in.| 10 4in. 
150 tons 450 —_ 


| of the Salem, are included in Table I. for comparison with 
| the later British vessels. 
| Seen just prior to the launch, these new British cruisers 
| appeared to have an excellent under-water model. If any- 
| thing theyare a trifle fuller than is usual with vessels of this 
| type, but the displacement is concentrated more amid- 
| ships, as in the case of the Inflexible class, and the ends 
are relatively very fine. The wing propellers are placed 
| very far forward of the centre ones, and the deadwood is 
| entirely cut away. Twelve Yarrow type boilers having 
900 square feet of grate area and about 51,000 square feet 
of heating surface will be adopted, which is ample indica- 
tion that sufficient steam will be produced largely to 
| exceed the designed power if such a course will be allowed. 
| The engine-rooms of the four-shaft vessels are five in 
number, the two low-pressure turbines being in one central 
room, the high-pressure ahead and astern turbines in the 
wing engine-rooms, and separated from the low-pressure 
by a fore and aft bulkhead, through which the low-pres- 
sure receivers are carried. The condensers, also in com- 
partments to themselves, are separated from the turbine 
rooms by a transverse bulkhead, through which the 
exhaust pipe passes, much after the manner of the Lusi- 
tania’s arrangement. Coal consumption and armament 
are both adequate, and, viewing the design as a whole, it 
is satisfactory to be able to conclude that it fulfils its 
intended réle to a considerably better degree than has 
often been attained in vessels of this type. 








INSTITUTE OF METALS. 
No. I. 


| THE annual general meeting and conference of the 

Institute of Metals opened in the hall of the Institution 
| of Mechanical Engineers, Storey’s-gate, S.W., on Tues- 
day last. 

Sir William White, the retiring President, occupied the 
chair at the opening of the conference. The report of the 
| Council stated that the numbers of members on the roll 
| of the Institute had- increased during the year from 355 
| to 505. Compared with the earliest stages of progress in 

the history of other technical institutions, the rate of 

growth in membership was regarded as very satisfactory. 

The statement of accounts for the year 1909 showed that 
| the total receipts amounted to £1107 13s. 7d., and the 
total expenditure to £866 13s. 1ld. The balance at the 
bank on December 31st, 1909, was £751 19s. 8d., as com- 
pared with a balance of £430 10s. 1d. on December 31st, 
1908. During the year the Institute had been invited to 
appoint representatives to act upon the Committee of the 
English Ceramic Society, and the Council had nominated 
Professor T. Turner, Mr. F. W. Harbord, and Mr. W. 
Murray Morrison. The Institute was also asked to send 
representatives to an International Congress of Mining, 
Metallurgy, Mechanics, and Geology, to be held at Diissel- 
| dorf in May, 1910. Sir Gerard Muntz and Professor 
| Gowland had been nominated by the Council. During 
the year 1909 the Institute suffered the loss by death of 
two of its most distinguished members in the persons of 
Mr. Norman Charles Cookson, a vice-president, and Dr. 
Francis Elgar, LL.D., F.R.S. The report of the treasurer 
was presented by Professor T. Turner. Both reports were 
unanimously adopted. 

Sir William White, in retiring from the presidential! 
| chair said that it had been decided to incorporate the 
Institute, and he proposed a resolution to give effect to that 
decision. The resolution was seconded by Sir Gerard 
Muntz and unanimously adopted. The result of the 
| ballot of the election of officers was announced, and the list 
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stands as follows :—President: Sir Gerard Muntz ; 
Vice-presidents : J. D. Bonner, Prcfessor H. C. H. Carpen- 
ter, Professor W. Gowland, Prof. G. K. Huntington, 
Engineer Vice-Admiral H. G. Oram, Sir Henry Wiggin. 
Members of Council: Mr. T. A. Bayliss, Mr. G. A. Boed- 
dicker, Mr. Clive Cookson, Mr. R. K. Gray, Mr. Summers 
Hunter, Dr. R. S. Hutton, Mr. E. Mills, Mr. J. T. Milton, 
Mr. G. H. Nisbett, Mr. E. Ristori, Mr. A. E. Seaton, Mr. 
Cecil H. Wilson, Prof. T. Turner, and Mr. W. H. Johnson. 
Mr. W. H. Johnson moved and Mr. A. Philip seconded a 
vote of thanks to Sir William White for his invaluable 
services as first President of the Institute. This was 
carried with acclamation. Sir Gerard Muntz, the new 
president, then delivered his opening address, an 
abstract of which appears below. 

We of the twentieth century sometimes flatter ourselves that we 
area wonderful people, and that our science surpasses immeasurably 
that knowledge possessed by our forbears. But which of us to- 
day knows the secrets of the ancients of Egypt and Babylonia, 
which enabled them to harden bronzes to a cutting edge, and so 
face the stones for those marvels in architecture, the Pyramids 
and temples of Egypt / 

There alone is a little matter which might occupy the scientific 
and practical members of this Institute very usefully for some 
time to come. 

Another matter which is in great need of elucidation is the 
cause of corrosion of non-ferrous metals, especially copper and 
copper alloys, by sea water ; that is a cause of perpetual trouble to 
engineers and users of such metals, and one of constant anxiety 
and chagrin to manufacturers. 

I should like to see the Institute undertake, in its corporate 
capacity, an investigation into that question, but that again means 
money, and I fear cannot yet be undertaken, unless by members 
individually ; but, even if only in that form, an immense amount 
might be accomplished by members of our three grades-— 
scientists, makers, and users—working together, and putting their 
heads together, to try to arrive at cause and effect ; each helping 
the other by supplying all possible information on the case in 
point. Until the Institute is in a position to establish a laboratory 
und research staff of its own, it must look to its members indi- 
vidually for the necessary help and research in any work which it 
desires to undertake. It must be some time yet before we are rich 
enough to think of such an establishment, but there is no harm in 
dreaming of the days which may be ; and setting a high ideal is 
often a great aid to ultimate achievement. We have already made 
a small beginning, in the shape of a home of our own at Caxton 
House, where we have a members’ room adjoining the Institute 
offices ; there, it is hoped, members will make a practice of call- 
ing, so that it may become a meeting place and centre of reunion. 

Small beginnings often have great endings, and one must learn 
to walk before one-can run ; there is much ground for hope from 
our newly started little home. If the Institute is to be an ulti- 
mate success, it must live up to its profession of faith better. In 
his presidential address last year, Sir William White referred to 
these objects of the Institute under three clauses—(«), (4), and (c).* 

Clause (a) is, regretfully, at present very much a dead letter ; 
it needs bringing into force, and by some means or other putting 
into actual practice. In how many cases as yet have members of 
the Institute, as such, got into communication, with a view to 
elucidating any mystery or trouble which may have come under 
their notice in the course of their manufacture or usage of non- 
ferrous metals? Personally I have only met with one such in- 
stance of importance, and that resulted in a very close research, 
and the accumulation of some valuable information. 

What is most infinitely desirable is greater confidence and 
closer intercommunication between users and makers of non- 
ferrous metals, so that if anything goes wrong, or any difficult 
problems crop up, they may work together for its elucidation. 
A great deal can be done in that way, if only sufficient con- 
fidence can be established. As between makers, it is more 
difficult still to establish such confidence, and any interchange 
of ideas. It is but natural that between trade rivals there 
should be jealousy, and the desire to keep any special know- 
ledge which has been obtained, often by long and arduous 
labour and research is only human. But where there is not 
competition, and yet at the same time a common ground in the use 
of the same metals, for different purposes, we may hope for some 
friendly interchange of ideas. Even in those more difficult cases, 
where there is trade jealousy, it is possible that a good deal of 
mutual good might arise by a little more freedom in exchange. 
Possibly by-and-bye, as the members of the Institute learn to know 
each other better, in the course of discussion on such papers as are 
bronght before us, greater confidence and generosity may become 
apparent. 

There is an infinite amount of information yet to be gathered in 
the production and treatment of metals—much that is yet a 
mystery to the cleverest scientist, and which the practical man 
could very usefully know. Those papers which we have already 
had read to us have opened up a good many side tracks, and shown 
the road to a very wide area of research, and I very much doubt 
whether this was previously apparent to the m: ajority of our mem- 
bers. We must look to our scientific members to show us the road ; 
then it will remain for the practical man to make use of the know- 
ledge accumulated, and put it to its proper uses. 

There are users, as well as makers, who could with advantage 
study the science of metals, with the properties peculiar to them. 
Makers were often too much wedded to old methods, and stead- 
fastly refuse to try anything new. Engineers are often apt to issue 
arbitrary specifications without, if I may be permitted to say so 
without offence, having sufficiently studied the peculiarities of the 
metal for which they are drawing up a specification, the result 
being that the maker is given strange and weird tasks, and the user 
gets something which is altogether unsuited for the purpose for 
which it is required to be used. ‘A little knowledge is a 
dangerous thing” ; it needs a lifetime of study to understand the 
peculiarities of even one metal under various conditions. 

The multiplicity of alloys specified as manganese, bronze, and 
gun-metal, and the variety of tests specified for them, is amusing. 
Mechanical tests are almost always given without any correspond- 
ing chemical tests, generally without even an analysis. Gun-metals, 
such as are supplied commonly, are often not gun-metals at all, 
but merely some form of brass. The tests specified would in them- 
selves prevent gun-metal being supplied. Gun-metal is occasionally 
specitied to stand forging hot. Now, no true gun-metal will stand 
hot forging, so it stands to reason that the makers must of neces- 
sity supply something different. . Quite probably it is quite as suit- 
able for the purpose it is required for as gun-metal would be, but 
it is not gun-metal ; its acceptance as such is only misleading to 
everyone concerned. Those are only cases in point. The chief 
matter is that the general knowledge of the non-ferrous metals is 
simply appalling by its absence ; it leaves the greater scope for the 
work of the Institute of Metals; there is much to learn, much 
already known which can be taught—better taught by such a body 
as the Institute than “4 any individual, or even by any university 
or school of metallurgy, because it would come with more weight 
from an Institute em sealer so many different classes of thought, 
than from anywhere else. 

I think we have cause to congratulate ourselves upon the quality 
of the papers which have been given at the several meetings of the 
Institute ; so long as we are favoured with a continuity of work of 
such quality, I think we need have no anxiety as to the usefulness 
or rete 9 popularity and success of this venture. 

It would be pleasant to see, perhaps, rather more from the side 
of the practical makers ; hitherto most of our contributions have 
come from the scientific or using branches. To make our efforts 


how 





* Journal of the Institute of Metals, 1909, No. I., page 45. 
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fully fruitful, we must induce all grades of our members to come 
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forward and help to throw light on the different phases of the 
treatment and behaviour of the metals with which they come in 
contact. 

I think that there is probably a larger tield for investigation 
before this Institute than is open to any other kindred association 
to-day. 

The work we have put our hands to is no small one, the field 
that lies before us is vast, and the knowledge we as yet have is but 
a drop in the ocean, but I feel that we have made a good start, and 
that there is great ground for hope of the success and usefulness of 
this our Institute in the future. Weare the infant of the Institutes, 
and shall need much care and education before we attain to full 
maturity. One thing we may be very grateful for, that is the most 
kindly interest shown in our welfare by our elders amongst the 
Institutes. On all sides we have met with the greatest kindness 
and encouragement ; help has been given us willingly when asked 
for ; not least by that great Institute in whose house we are guests 
to-day ; who have previously lent us their hall for our meetings, 
and have allowed us to use this building for our council and com- 
mittee meetings, from the beginning of our existence up to the 
time that we were able to establish a small beginning for ourselves 
at Caxton House. Iam sure that we all feel most deeply grateful 
for the kindness they have shown us, and shall carry a memory of 
it with us, and hand it down to our successors in the Institute as a 
debt to be remembered, and a memory to be honoured. 


The first paper taken was that on “ The Properties and 
Constitution of the Copper-arsenic Alloys,” by Mr. J. D 
Bengough and Mr. B. Hill, an abstract of which 
follows :— 

The paper is divided into two parts—the first deals with the 
mechanical properties of the alloys of industrial importance, the 
second with their chemical constitution. In the first part the 
authors begin by stating the most important purposes for which 
those alloys are used, namely, for locomotive parts and for dynamo 
brushes. ‘They also give a Statement of what are generally con- 
sidered to be the peculiar characteristics of the alloys as compared 
with pure copper, namely, greater strength and rigidity, and 
greater resistance to the action of flames, of gases at high 
temperatures. The best proportion of arsenic to be used to ensure 


tees 


maxima of the advantages named was shown to be a matter upon | 


which opinions differ widely, and one of the principal objects of 
the paper was to bring forward data for an authoritative pro- 
nouncement on the matter. For this purpose five lin. round 
copper bars containing amounts of arsenic varying from 0.04 per 
cent. to 1.9 per cent. arsenic were prepared under ordinary 
industrial conditions by Messrs. The Muntz Metal Company, 
and were thoroughly tested by the authors in three conditions, 
namely, (1) 


times in a reducing atmosphere. The reducing gases used in the 
third set of tests were coal gas, hydrogen, and carbon monoxide. 
Since these gases are liable to come in contact with the copper- 
arsenic alleys used in practice in locomotive fire-box construction, 
it was thought that an interesting light might be obtained on the 
causes of deterioration and failure of the alloys in practice. 
Upwards of a hundred tensile tests were made to ascertain the 
exact conditions under which the mechanical properties of bars 
containing 0.04, 0.26, 0.75, 0.94, 1.94 per cent. of arsenic respec- 
tively were spoilt by contact with gases at high temperatures. 
Briefly, these conditions were found to be:—(a) Alloys containing 
vetween 0.04 and 1.0 per cent. of arsenic were ruined by the 
ution of reducing gases for three hours at 700deg. Cent.; in | 
some cases a temperature as low as 600 deg. Cent. was sufficient. 
(4) Similar alloys were not harmed by identical treatment in 
oxidising atmosphere, nor when the temperature 
#00 deg. Cent. (c) Alloys containing 1.9 per cent. of arsenic were 
not harmed by treatment in either 
atmosphere. 
in these alloys, the authors found that the alloying metal when 
present in quantities less than 2 per cent. tends to increase slightly 
the tensile strength and the elongation of their alloys. They also 
consider that the homogeniety and the resistance to the action of 


| reducing gases increase with increased percentage of arsenic up to 


2 percent. The authors describe a series of experiments carried 
out to elucidate the modus operandi of the reducing gases in spoil- 
ing the alloys, and put forward tentative suggestions as to the 
means which might be taken to produce bars which would resist 
the action of reducing gases. 
authors describe the work undertaken to elucidate the constitution 
of these alloys, and give a diagram illustrating it under certain 
defined conditions. 


existence of the compound Cuy As, proposed by Hiorns. 


Mr. Bengough, in presenting the paper, said that with re- 
gard to the composition of the copper-arsenic alloys actually 
in use he would remind the Conference that a Committee 
of the International Congress for Testing Materials had 
been appointed to consider the copper specifications 
which might be usefully adopted. 


arsenic should not exceed 0.04 per cent. In connection 
with copper sheets for locomotive fire-boxes, the Engi- 
neering Standards Committee had fixed the maximum 


The bending test was that the material 


of 35 per cent. 
The 


should bend double cold without crack or flaw. 
North-Eastern Railway Company's specification 
practically the same, while in the case of the German 
railways the elongation fixed was 38 per cent., with 50 per 
cent. contraction. The bending test in that case was that 
the material should bend round a mandril twice the dia- 
meter of the thickness of the plate. French railway 
specifications were practically identical with our own. 
The specification for stays for fire-boxes and for tubes 
was, with a few additional tests, the same as that for 
sheets. The experiments described in the paper went to 
show that the percentage of arsenic might with advantage 
be raised, but it was not quite clear how the higher 
arsenic alloys would withstand the bending tests. With 
regard to the serious effect of reducing gases on these 
alloys, it appeared at first sight somewhat remarkable 
that the life of fire-box metal was not shorter than expe- 
rience proved to be the case, since in practice the gases 
in locomotive fire-boxes frequently contained CO in 
quantities up to 3 and 4 per cent. This was particularly 
noted at low train speeds, as had been shown by Dr. 
Brislee in a paper read before the Institution of Mechani- 
cal Engineers. The explanation seemed to be that the 
temperature of the metal, even at the fire-box surface, 
seldom reached that required for the reaction between 
the gases and the oxide, which was about 650 deg. Cent. 
Webb had shown that the temperature of stays 4in. from 
the furnace end was only 209 deg. Cent., but that at the 
end of the stays inside the fire-box the temperature 
might rise to 615 deg. Cent., which was near the danger 
zone. One would, therefore, only expect cracks at the 
ends of the stays, and on the surface of the fire-box plate. 
A recent tendency was to use cupro-manganese for fire-box 





as rolled, (2) after being heated for various lengths of | 
time in an oxidising atmosphere, (3) after being heated for similar | 


| to remove the existing prejudice against high arsenic. 


an |} 
was raised to | 
an oxidising or a reducing | from coal fires. 
With regard to the best percentage of arsenic to use | 


In the second part of the paper the | 


They : Pee é 
»y confirm the existence of the compounds |; : : : 
a » ¥ Arnos paemied alloys specially prepared for industrial purposes, and also those of 


Cug As, and Cu; Asp, already proposed by Friedrich, and deny the | 


| facture. 
| alloys in general use by goldsmiths and jewellers, which are mainly 


| of alloys in which segregation has taken place. 
With regard to copper | 


wire for electrical purposes it was recommended that the | a 


of sheet metal and wire. 


was | 


| two-thirds 
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stays, particularly in France, and he hoped to carry out 
an investigation of these alloys at a future date. Leaving 
that point, he would refer to the effect exercised by the 
arsenic on the electric conductivity and on the tensile 
strength of copper. It was important in this connec- 
tion to bear in mind that the arsenic might be present in 


|three different states—it might separate out as CU, As, 


it might remain in solution as CU, As, or it might be 
present as an arsenious alloy. In any given alloy the 
arsenic might be present in any of these three forms, and 
its effect would vary accordingly. If it crystallised out 
from solution in masses as CU, As it seemed bound to 
affect prejudicially the tensile strength. There at 
however, one very peculiar form in which the CU, 
might crystallise out, and microphotographs in the em r 
showed broad strip bands or areas occupied by amorphous 
material. He believed these to be CU, As which had 
crystallised out during annealing along planes of weak 
ness constituted by the loci of old bands which had been 
imperfectly healed up. The main part of the arsenic in 
commercial alloys remained in solution as CU, As. 

Professor Huntington said that the work done was 
exceedingly valuable, but he traversed the statement that 
arsenic gave copper good working properties at high 
temperatures. The contrary was the case, arsenic being 
highly detrimental to copper at high temperatures. Nor 
was Mr. Bengough’s claim as to the effect of reducing 
gases quite tenable. 

Dr. Walter Rosenhain said that the paper was a perfect 
example of work in the field covered. Reference had 
been made to the International Committee on Copper 
Specifications, of which he—Dr. Rosenhain—was a 
member. The question of arsenic in copper had been 
very fully discussed, and both the French and the 
Germans were prepared to accept arsenic in locomotive 
fire-box plates. As regarded raising the limit of arsenic 
in the specification on the strength of these experiments 
detailed by Mr. Bengough, it appeared to him that it 
would be necessary to obtain more results before making 
any recommendation in that sense. The question of 
bending tests had been referred to, but it would be neces- 
sary to know something about fatigue and shock resistance 
before raising the limit of arsenic. At the same time the 
results exhibited in the paper, as far as they went, tended 
In 
some other respects the conclusions arrived at by the 


| authors appeared to be too sweeping. 


Mr. Rhead said that two or three years ago he did some 
work on alloys containing .51 and 1.5 per cent. of arsenic. 
He found that with .5 per cent. of arsenic segregation took 
place, and that on the borders of the crystals, and at the 
angles of the crystals separation of an arsenic compound 
took place. By the addition of antimony and metallic 
manganese he had obtained results identical with those 
stated by Mr. Bengough. He would remind members 
that arsenic alloys were seriously corroded by gases con- 
taining chlorine, and this was frequently present in gases 
In that case a highly volatile chloride of 
arsenic was formed, and this laid the metal open to 
serious attack by the other constituents of the gases. 

A vote of thanks to the authors of the paper 
accorded by acclamation. 


Mr. Ernest A. Smith, Assoc. R.S.M., 
on “ Assay of Industrial Gold-alloys.” 

In this paper Mr. Smith has given a brief description of the 
methods in general use for the assay of industrial gold alloys, and 
has embodied the results of experimental work carried out some 
years ago at the Royal School of Mines, and more recently in the 
Metallurgical Department of the University of Sheffield. The 
alloys dealt with are those of detinite composition, or ‘‘ standard ° 


was 


then read a paper 


more or less indefinite composition resulting from the treatment of 
scrap, lemel, sweep, &c., obtained during the processes of manu- 
After giving examples of the composition of some of the 


ternary alloys of gold-silver-copper, Mr. Smith discusses the various 
methods of sampling and the precautions to be taken in the case 
Attention is drawn 
to the importance of removing the ‘‘ coloured” surface resulting 
from the ** pickling ” before taking the samples for assay. When 
‘coloured” or enriched surface is included in the sample very 
serious errors may be introduced into the assay results in the case 
The question of the best proportion of 
lead to be used for the cupellation of gold alloys is then considered, 
attention being drawn to the fact that copper has a greater affinity 


stress test at 14 tons per square inch, with an elongation | for gold than for silver, conseyuently a larger proportion of lead is 


required to ensure its oxidation when combined with gold than 
when combined with silver. It is also pointed out that the separa- 
tion of copper from gold is greatly facilitated by the presence of 
silver. The quantities of lead used by different assayers experi 
enced in assaying these alloys are given in a table. Brief re ference “e 
is made to the methods in general use for charging the assays into 
the furnace, and the results of experiments on adding the lead in 
two separate charges given (viz., adding one-third after the other 
have worked off). 

The chief item of the paper is the comparison of the assay 
methods used for industrial alloys, based on experimental work, 
and it is shown that the results for the gold assay are invariably 
higher when determined by direct-cupellation with parting silver 
than when determined indirectly by double cupellation. The 
importance of using check assays in all cases where extreme 
accuracy is desirable is emphasised by Mr. Smith. The method of 
double cupellation, or ‘ parting-assay,” in which the gold and 
silver are determined in the same assay piece, is largely used by 
trade assayers for the valuation of lemel bars, &c., and in the 
hands of experienced assayers the results are sufficiently accurate 
for commercial purposes. In making assay by this method it is 
well to remember that it is the weight of the gold which is the 
most important, because of its value, and the working conditions 
should be such that no undue loss of gold is occasioned. The 
different methods of reporting assay results are referred to. The 
decimal system is now very generally adopted for reporting gold 
assays, but the older ‘‘carat” system is still in use as the 
generality of workers and dealers in ‘gold and silver are more con- 
versant with this system of computation than with the decimal 
equivalent. 

Professor Gowland said that the paper was valuable 
for the reason that it contained a great deal of information 
which had never been previously published. The paper 
would, therefore, be a source of reference on the subject 
of the industrial gold alloys. 

On the motion of the President, a vote of thanks was 
accorded to the author. The next paper to be taken was 
that on “ The Analysis of Aluminium and its Alloys,” by 
Dr. R. Seligman and Mr. F. J. Willott. This paper, an 
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abstract of which is given below, contains many useful 
directions as to the method of conducting analyses : 


In analysing aluminium, we have for a long time renounced the 
idea of determining the proportion of the metal itself, owing to the 
great difficulty of estimating the latter with any approach to accu- 
racy in sample s containing as much as 99.5 per cent., or even over 
99.75 per cent., of this ingredient, a proportion of which may be in 
the form of oxide. Although, as was pointed out by Professor 
Carpenter,* this is regrettable froma scientific point of view ; from 
a practical standpoint it has not, up to the present, been of much 
importance. Whilst it is true that an accurate estimation of the 
amount of aluminium would form a useful check on the determina- 
tion of the impurities, it is the amount and relative proportions of 
the latter which affect the properties of the metal. Consequently 
we have usually confined our attention to the estimation of the 
impurities. In most works it has become customary to curtail even 
this operation, and to determine only those impurities present in 
appreciable quantities, and to c: aa the balance aluminium. Thus 
the grade of metal known as 99.5 per cent. will, in most cases, 
contain about 0.5 per cent. of silicon and iron, so that in reality it 
will only carry about 99.4 per cent. of aluminium. This innocent 
dece »ption has doubtless been fostered by our general ignorance as 
to the influence on the behaviour of the metal of the small quanti- 
ties of impurities thus ignored ; but it seems to us that, as alu- 
minium comes more widely into use, opportunities which have thus 
far been wanting of filling some of these gaps in our knowledge 
should present themselves, so that new and better methods of 
estimating the minor impurities will have to be devised. 





Silicon.—Silicon appears to be present in aluminium in two, or, 
possibly, three forms-—viz., (1) combined as silicide of aluminium, 
or perhaps as an alumino silicide of iron; (2) in the form of 
graphitic silicon (the condition of this material appears to vary 
according to the treatment to which the metal has been subjected 
(3) Kohn-Abrest states that he has found considerable quantities 
of silica in the samples upon which he was working, although it 
does not seem certain to us that this silica was not derived from 
the combined silicon during the course of the analysis. 

As nothing is known at present as to the individual effect of 


these various forms of silicon on the properties of the metal, it is | 


seldom found necessary to determine them separately, and the 
usual analysis consists in estimating only the total silicon. 

Tron. —For the determination of the iron in aluminium we have 
used the method first described by Regelsberger,+ which we have 
modified only in details. Essentially this method consists in dis 
solving the aluminium in caustic soda, the iron in sulpburic acid, 
and in titrating with permanganate. In practised hands it is very 
accurate, but careful attention to details is necessary if reliable 
results are to be obtained. 
t—For the determination of the sodium in aluminium we 
take advantage of the fact that aluminium nitrate is decomposed 
at a temperature of about 250 deg. Cent., giving insoluble 


Sodinm. 


alumina. 
Copper.—The presence of large quantities of copper is detected 
during the determination of the iron as described above. To 


ensure the absence of traces, sulphuretted hydrogen is passed 
through the filtrate from the silicon. We shall refer to the estima- 
tion of copper when dealing with alloys. 

Alloys : Usual composition. —The alloys of aluminium in common 
use contain, in addition to the ingredients already cited as impuri- 
ties, copper, zinc, and nickel; more rarely magnesium, and as an 
additional impurity, lead. Alloys with tin are met with from time 
to time, usually in solders or soldered joints, whilst occ: isionally 
manganese, titanium, and tungsten have to be dealt with. For the 
determination of these ingredients the ordinary methods are 
usually applicable, modified where necessitated by the large pro- 
portion of aluminium with which they are mixed. 


The paper was briefly presented by the first-named 
author, and the discussion was adjourned. 

The programme of visits arranged for the afternoon 
included the Royal Mint and the Sir John Cass Technical 
Institute. Both visits were well attended. 





* “Proceedings” of the Institution of Mechanical Engineers, 1907, 
page 97. 

Zeitschrift fiir angew. Chem., 1891. 

t Since these notes were written we have developed new and better 
methods of determining sodium in aluminium, but as our work is not 
complete we cannot include an account of it here. 

Deville, Annales de Chimie et de Physique, 1853, Vol. 111., page 38. 
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In the evening the first annual dinner of the Institute 
was held at the Criterion Restaurant, under the presidency 
of Sir Gerard Muntz. 


THREE - CYLINDER TANK ENGINE, NORTH- 
EASTERN RAILWAY. 

WE are enabled by the courtesy of Mr. Wilson Worsdell, 
chief mechanical engineer of the North-Eastern Railway 
Company, to reproduce in the above engraving a photograph 
of one of his latest heavy shunting engines which has been 
designed and built at Gateshead Works, and in our two-page 
Supplement to give a detailed drawing of this interesting 
locomotive. 

The engines have been built to work heavy mineral and 
goods trains up the ‘‘humps’”’ of marshalling sidings. They 
are eight-wheeled coupled with a four-wheeled bogie in front. 
They have three cylinders with three piston valves, the cast- 
ing being in one piece, and one cylinder being in the centre 
between the frames and the other two on the outside of the 
frames. The three cylinders have a common steam chest back 
and front and exhaust into one blast pipe. The engines are 
being fitted with a patented variable blast pipe and ash ejector. 

The cylinders are 18in. diameter and 26in. stroke. The 
cranks are set at an angle of 120 deg. to give a more uniform 
crank effort than can be obtained with a two or four-cylinder 
engine. The three piston valves are 8fin. diameter and con- 
tain two spring rings, which are kept in their proper positions 
by a set bolt in the centre casting. 

The barrel of the boiler is 11ft. long and 4ft. 9in. diameter 
outside, the fire-box is 8ft. long outside, with a grate area of 
23 square feet. The total heating surface is 1310 square feet. 
A patented ‘‘ Servo’’ regulator valve is fitted in the dome of 
the boiler. The steam pressure is 175 lb. per square inch. 
The engines are fitted with steam and hand brake. The 
tanks contain 2500 gallons of water and the coal bunker 
carries 44 tons of coal. The engine in working order weighs 
84 tons 13 ewt. 

The principal particulars are given in the following table :— 


Cylinders, diameter .. - 18in. 
stroke = sii 26in. 
Piston valves, diameter .. de vas tun sie 
Width of ports .. .. .. . Beet . gin. 
Lap of valve .. S Je See “s Rin. 
Total trav el of valve .. otis 4tin. 
Stephenson's link motion 
Length of inside connecting-rod .. . .. 6ft. Zin. 
outside connecting-rod. ~ 9ft. Gin. 
Diameter of coupled wheels .. .. . .. 4ft. 74in. 
bogie wheels 3ft. 1jin. 
Thickness of tires .. .. .. .. din. 
Tons. ewt. 
We = on bogie wheels .. <a ree 
leading coupled... - 22 2 
second coupled... .. ee 
third coupled 2a ee : 1664 
fourth coupled Sestheies pace > & F 
Total . oe 84.13 
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JAMES WALKER. 


MR. JAMES WALKER, who has been chief engineer to the 
Tyne Improvement Commission for the last twelve years, 
died a few days ago at Newcastle. He succeeded the late 
Mr. P. J. Messent in 1898, and has carried out the work of 
harbour and river improvement to which the Commission 
was pledged—that of dredging and deepening the river 
to a depth of 35ft. at low water spring tides—a work which 
the late Mr. Walker accomplished. He also reconstructed 
the north pier at the mouth of the Tyne. 
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H.M.S. ST. VINCENT. 


WITH reference to a statement on page 36 of our last issue 
that some defect had been discovered in a condenser of the 
St. Vincent, Scott’s Shipbuilding and Engineering Co., 
Limited, of Greenock, the machinery contractors, request us 
to say that the report is without foundation, and that the trials 
were carried out in record time fora battleship, and to the 
entire satisfaction of the Admiralty. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION. 
Ata — of this body held on January 11th Mr. R. M. Neilson 
read a paper on ‘‘An Investigation as to the most Economical 
Vacuum in Electric Power Stations employing Steam Turbines 
and Cooling Towers.” The author said that since the extensive 
employment of steam turbines in electric power stations the ques- 
tions of vacuum and condensing plant had received more attention 
than heretofore. The advantage which turbines derived from high 
vacuum was well known, and it was a relatively easy matter to 
determine what was the best vacuum at which to run a station or 
a unit with existing plant. It was, however, a more complicated 
problem to determine what was the most economical vacuum for 
which to design a new station. It was necessary to decide 
what items in the plant were appreciably affected in_ first 
cost by the vacuum and what items of annual expenditure 
were appreciably influenced by it. The only items in the initial 
cost of the power stations which were, he thought, affected by 
vacuum to an extent worth taking numerically into consideration 
were the boiler plant and the condensing plant. He also included 
in the annual charges which were affected by vacuum the coal 
only, in addition to the interest, depreciation, maintenance, &c., 
on the boiler and condensing plant. The other numerous items 
which made up the total cost of the generation and delivery of a 
unit of electricity were not, the author considered, affected by the 
vacuum to an extent worth taking into account in the calculations 
and curves. The station under consideration in the paper was one 
in which the main units consisted of three steam turbo-alternators, 
each rated at 3000 kilowatts, but capable of carrving a considerable 
overload, although working most economically at, or near, their 
rated capacity. The author afterwards proceeded to a detailed 
consideration of the subject on the lines above indicated. 


FirFE WATER StpPLy AND RosyTtH NAvAL BasE.—The water- 
works which have recently been constructed at Glenquey for sup- 
plying the western district of Fife and to provide—-under an agree- 
ment with the Admiralty—the new town springing up as the 
result of the establishment of the naval base at Rosyth are now 
approaching completion, and the ceremony of ‘‘turning on ” the 
water to the works, as so far completed, was performed on the 
14th inst. by Mr. David Alexander, chairman of the Dunfermline 
District Committee of the Fife County Council. Amongst others 
present at the ceremony were Lord Elgin, Colonel Exham, repre- 
senting the Admiralty ; Mr. Parker, Glasgow, the engineer; and 
Mr. Young, of James Young, Limited, Glasgow, the contractors 
for the works. When the scheme was started in 1904 the esti- 
mated cost of the works was £91,000, but, in view of the engineer- 
ing difficulties which arose by reason of a subterranean watercourse 
being found in the line of the puddle trench, the cost was raised to 
almost £200,000. The pipe is capable of delivering three million 
gallons per twenty-four hours. The embankment has been made 
so strong that, should necessity arise in the future, it will berr 
being raised by 1]ft., thus increasing the storage capacity to 570 
million gallons. At the luncheon which followed the ceremony of 
turning on the water Colonel Exham said that never in the British 
Isles before had an open trench been put down to so great a depth 
as that at Glenquey. It might not be generally knowa that in 
1902, when he was sent to Fife to report upon a site for a naval 
base in the Firth of Forth, and when he had fixed his eyes upon 
Rosyth, one of the points on which he had to satisfy himself was 
the possibility of chaining an adequate water supply. When he 
learned what site Dunfermline had fixed upon for its reservoir, he 
considered that the Admiralty was not likely to obtain a supply 
from any nearer service. The probability, therefore, was that if 
the Fife District Committee had not gone to Glenquey to construct 
a reservoir the Admiralty would have gone. In these circun- 
stances, if the District Committee had saved one-third of the cost 
by co-operation with the Admiralty, the Admiralty had saved two- 
thirds by co-operation with the District Committee. 
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ALEXANDROVSKY WORKS, SOUTH RUSSIA 


( For desei iptiou see page 65) 
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BLAST FURNACE NO. V. OF THE ALEXAN- 
DROVSKY WORKS, SOUTH RUSSIA. 
By M. A. PAVLOFF. 


THIS furnace is the largest in South Russia, being 
Soft. 10in. in overall height. It was built, not long ago, with 
the aim of making 300 tons of iron daily. After its first 
campaign it was decided to change its lines to obtain a daily 
production of about 400 tons of open-hearth iron, and to add 
aun inclined hoist with automatic discharge of raw materials 
from the bins to the bucket, and from the latter to the fur- 
nace, This was accomplished in 1908, and N. Gogotzky, 
now general superintendent of the Alexandrovsky Works, 
was responsible for the designs of all improvements. 

Being blown dn, the furnace realised the expectations of 
its builders. The daily make reached, on an average, 400 
tons of iron for basic Siemens process, having the following 
chemical composition :—Silicon, 0.8 per cent.; manganese, 
1.4 per cent.; sulphur, 0.035 per cent.; phosphorus, 0.10 per 
cent. The ore used is rich Krivoi Rag hematite, averaging 
59 per cent. of iron, thus giving a consumption of about 
3786 1b. of ore per ton of iron made, that of coke being 
2016 lb., and that of flux 672 Ib. 

The two steam-driven blowing engines, having four 
blowing cylinders, 79in. diameter by 59in. stroke, run nor- 
mally at 78 revolutions per minute, delivering about 52,000 
cubic feet of air, as measured by piston displacement, at 
174 lb. pressure. The blast is heated by Cowper stoves to the 
average temperature of 1300 deg. Fah. 

The illustrations on page 64 show a_ vertical section 
of the furnace, a side view of its inclined hoist, and details 
of the charging devices. The hearth diameter of the furnace 
being 13ft. 14in., the consequent rate of combustion may be 
taken as 5960 lb. of coke charged daily into the furnace per 
square foot of hearth area at the tuyere level; a rate to be met 
with in many American furnaces of the same capacity. The 
crucible contents equals 1204 cubic feet, which gives three 
cubic feet per ton of daily output. This is also a standard 
American ratio between the capacity of a furnace and its 
hearth. 

There are twelve working tuyeres of 6in. diameter ; therc- 
fore each tuyere corresponds to 4333 cubic feet of piston dis- 
placement per minute—that is, about 77.4 cubic feet per 
pound of coke charged into the furnace. The figure sur- 
passes considerably 60 cubic feet, which is a standard of 
American practice, and shows that in the blowing equipment 
there are larger losses of air than usual. 

The available internal volume of the furnace under discus- 
sion being about 20,000 cubic feet, a ton of daily make is 
turned out from each 50 cubic feet, this agreeing with the 
results of other South Russian blast furnaces having smaller 
cubic contents and running on iron for Siemens process. 

The throat diameter being 15ft. 8in., is somewhat larger 
than results from the ratiod : D = 0.7, which requires a 
diameter at the stock-line equal to 15ft. For this reason the 
slope of the inner walls equalling 1.45in. per foot is somewhat 
smaller than is convenient in the case of treatment of a dusty 
and rich ore. : 

Notwithstanding the above remarks, furnace No. V. may 
be regarded as a well proportioned one. It is, however, 
doubtful whether the very soft coke—which the South 
Russian iron makers are obliged, from time to time, to deal 
with—will permit such a high furnace to be operated without 
much trouble. Till now the best results have been obtained 
in South Russia by blast furnaces of about 80ft. high. 

We may now turn to the description of the hoisting equip- 
ment, which has some interesting features. The inclined 
hoist is provided with three tracks (1-1, 2-2, 3-3); the lower 
two serve as a way and a guide for the hoisting carriage and the 
upper one for the counterweight (4), The charging bucket (5) 
is a cylindrical shell having an inside diameter of 6ft. Tin.; 
it rests upon a conical or bell-shaped bottom (6), in the apex 
of which a stem (7) is fixed, from which the whole is 
suspended. The buckets carry about 21,600 lb. of ore and 
not more than 6300 lb. of coke, and five of them are in con- 
tinuous work. The bucket is attached to the hook (8) of the 


hoisting carriage, which, in its lower part, is provided with a 
curved piece (9) and chain (10). The hoisting ropes (11)— 
there are two for safety —are attached to the rear axle (12). 
The upper part of the double railway, above the furnace top, 
is also curved, and when the rear wheels of the bucket 
carriage attain the highest position, the chain will be wound 
off and the bucket will be lowered and take a seat upon the 
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| coal dust from the water pumped out of the mine. Each is 

| filled with the water, and the coal dust settles by gravitation. 

| The water is kept flowing through a particular bunker till it is 
filled with coal dust, and is then turned on to another bunker. 
In the meantime the coal dust in the others which have pre- 
viously been filled dries, and can be removed. Each com- 
partment can be filled with water in a few minutes. The 
dried coal dust is taken out through special doors fixed to the 
hoppers, and it is then carried away by means of a conveyor. 
to be seen in Fig. 1. An interesting feature in connection 
with this work is that the hoppers are suspended from the 
bodies of the bunkers, and do not rest upon beams. 

A large number of bunkers has also recently been con- 
structed on the Coignet system for the British Aluminium 
Company at Kinlochleven, Argyllshire. Fig. 2 shows the 
underside of the suspended hoppers of the largest, which is 
capable of holding several thousand tons of material. This 
contract was carried out, under the supervision of Mr. A. 
Alban-Scott, architect to the British Aluminium Company, 
by the firm of R. McAlpine and Sons, of London and Glas- 


| gow, which also works under licence. 


ring (13) of the charging apparatus, which is very simple in 


its construction. 
The frustrum of the upper cone is 
against the ring (13) by two counterweights (15, 15), but, 


pressed close | 


while the bell-shaped bottom of the bucket (6) continues | 


to descend, it pushes the gas sealing bell down with it. 
This allows the contents of the bucket to run out, dis- 
tributing it uniformly over the charging bell of the furnace. 
The return motion of the carriage is performed by the aid 
off counterweight (16), which acts on the forward axle (17) 
of the beams (18) and the carriage shoes (19). All parts of 
the charging device here described operated very well; the 


comparatively small distance between the seat of the hoist- | 
ing bucket and the stock line, 11ft. 9in., is very suitable to | 


the quality. of the local raw materials. 


ARMOURED CONCRETE IN MINES. 


NEW applications of armoured concrete are always coming 
to light, and its sphere of usefulness is now great. Recently 
it has been introduced into the mining industry, and some 
interesting work which has been carried out at various 
collieries and elsewhere has been brought to our notice by the 
firm of Edmond Coignet, Limited, of 20, Victoria-street,S.W. 

At the Powell Duffryn steam colliery in South Wales 


An exceptionally interesting piece of work has lately been 
completed for the Société des Mines de Houilles de Marles in 
France. This company was desirous of reconstructing its 
No. 2 shaft, which collapsed many years ago. It was found 
necessary to suspend the new shaft from a structure having 








Fig. 2-UNDERSIDE OF SUSPENDED HOPPERS 


its point of support outside the radius of the loose ground 
of the old pit head. Four concrete blocks were built 
situated 90ft. between centres, and the weight of the steel 
shaft, amounting to about 200 tons, was equally distributed 
over these four blocks by means of the arrangement of beams 
in armoured concrete—shown in Fig. 3. The shaft is 
supported from the secondary beams by. means of 
suspension bolts, placed round the opening, the diameter 
of which is approximately 20ft. The structure is also 
intended to carry the pithead buildings and machinery. 
The masonry blocks are about 10ft. in diameter. The 
beams transmit upon them a load of 4.5 Ib. per square 
centimetre. It is evident that such an enormous load, 
supported in the centre of this structure, having per- 





Fig. 3-ARMOURED CONCRETE AT A COLLIERY PIT HEAD 


Heenan and Froude, Limited, of Manchester, who carry out 
work on the Coignet system under licence, have recently 
erected seven armoured concrete washery bunkers, having a 
total length of 112ft. They are shown in our illustration— 
Fig. 1. The inside dimensions of each bunker are 14ft. 2in. 
in width by 16ft. in length and 23ft. 6in. measured from the 
bottom of the hopper to the top of the bunker. The total 


| capacity of the seven bunkers is approximately 30,000 cubic 
These are employed for the purpose of recovering the ! 


feet, 


manent beams of considerable spans, necessitated the use of 
beams of unusual height and dead load. The four principal 
beams are approximately 10ft. high, and the secondary 
beams 9ft. They are all made with upper and lower flanges 
and a web. After completion the structure was carefully 
tested by the company’s engineer, and we are informed that 
excellent results were obtained. Encouraged by this experi- 
| ment, the same company instructed Mr. Edmond Coignet., 
contractor, of Paris, to build in his system of armoured con- 
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crete an incline and platform as shown in the course of erec- 
tion in Fig. 4. The total length of the incline plane is ap- 
proximately 100ft., and the width is about 17ft. The plat- 
form measures 23ft. by 33ft. Its height is about 56ft. 
contract is now completed, and the platform has been in use 
for some time. 


Another example of this class of work may be found at | 
Seaton Carew, near West Hartlepool, where the firm of Watt | 
the Central | 
| and fortnightly pays substituted at all collieries. 


Brothers have erected a viaduct and ore bins for 
Zine Company, Limited, on the Coignet system of armoured 
concrete. 
300ft., the width 46ft., and the average height 20ft. 
foot. 
erected 


ton 
this 


of about 
tion is 


one 
that 


per square 


structure is on land which is 


reclaimed by the sea, and the work is spread in the manner | 


of a raft on the surface of the ground, which is composed of 
The deck of the viaduct is designed to sup- 
North- 


very fine sand. 
port three railway tracks, over which engines of the 
Eastern type, and weighing 60 tons each, are running, 
also loaded wagons weighing 30 tons each. Between the 
rails on the deck there are thirteen separate compartments 
and openings, through which the zine ore is discharged into 
the bins. The side panels are only 4in. thick. The way 
beams, which havea span of about 21ft., only measure 16in. in 
depth and 10in. in width. The deck is so 
allow rain water torun into side channels which are provided 
for that purpose. 

The advantages claimed for reinforced structures of this 
kind, and, in fact, all other kinds, are great economy and the 
property of being practically everlasting. The firm whose 
system of armoured concrete has been used in the structures 
described in the present article, claims that it has been 
abundantly proved that the steel bars which are embedded in 
the concrete do not rust. Italso draws attention to the fact 
that in the case of fire there is no better material to resist 
heat. Briefly, the principle governing the Coignet system of 
armoured concrete is the e mbedding of a certain number of 
round bars of mild steel in the concrete in such a manner as 


to take the stresses which the concrete itself is incapable of | 


resisting, namely, the tensile stresses. For example, in a 
beam a certain number of bars is placed in the lower portion 





Fig. 4~ARMOURED CONCRETE 


of the concrete, which is in tension. A few bars of very small 
diameter are also placed in the upper portion, and the upper 
and lower bars are linked together by means of stirrups, cal- 
culated to resist shearing stresses. The slabs or panels are 
composed of a meshwork of principal and secondary bars, 
embedded in the lower portion of the concrete, and acting in 
the same manner as in the beams. Pillars contain a certain 
number of longitudinal bars, bound together with spiral wire. 
The work is generally calculated according to the rules of the 
Royal Institute of British Architects. 


THE NEW AGREEMENT WITH COLLIERS. 


ONE or two meetings have been held by the Conciliation 
Board at Cardiff, but adjourned until last Wednesday, when a 
full meeting of owners and colliers was arranged to take place. 
The result is not expected to be known in time for our issue. 
The proposals of the contending parties are as follows :— 

By the men—The minimum and maximum: That the 
minimum be raised from 30 per cent. to 40 per cent., and 
the present maximum to be deleted. 

Payment for small coal. 

Abnormal places: In the event of a collier having condi- 
tions in his working place which prevent him earning a fair 
wage on the price list, he shall receive such allowance as he 
and the management agree upon, such allowance to be 
equivalent to the wage he would earn if his working place 
was in a normal condition. 

Payment for night work: Workmen to be paid on after- 
noon or night shift a wage rate equal to the payment of six 
turns pay for five shifts worked. 

Low rate of payment: Wages of workmen less than 
3s. 4d. upon the standard shall be raised to that amount. 

Independent chairman: All matters of dispute in which 


failure to agree is reported to be referred to an independent | 


chairman, whose decision shall be accepted. 

Wages to be paid weekly. 

Hours of work such as are authorised by the Coal Mines 
Act of 1908. 

To exclude from the new agreement anything like an 
admission that the owners are authorised to enforce the 
sixty hours clause of the Coal Mines Regulation Act of 1908, 
known as the Fight Hours Act. 


This | 
| shall be 12s. 4d. 
| cent. 


The total length of the viaduct is approximately | 
The | 
foundations are calculated to spread upon the ground a load | 
A point worthy of men- | 


and | 


inclined as to | 


| Long Vovages.’’ 
oO A iad 
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Briefly, the proposals of the owners are : 

First: The reduction of the minimum from 
cent. 

The equivalent selling price for the 20 per cent. minimum 
N.B.—It is now 11s. 10d. for the 30 per 


30 to 20 per 


minimum. 
That owners shall have the right to adopt whatever shifts 
they think fit. 
That weekly pays shall be abolished wherever now in use, 


That owners shall have the right to enforce the 60 hours 
clause in the Eight Hours Act. 

That a clause shall be inserted in the newagreement which 
shall provide for the immediate return to work of all men 
after any holidays. 

That the hours turn on the night shift to be abolished. 

That whenever any work is done on Sunday the shift shall 
be one of eight hours, instead of six as at present. 


INSTITUTE OF MARINE ENGINEERS. 


AT the Institute of Marine Engineers on Monday, January 
10th, the adjourned discussion took place on Mr. H. Ruck- 
Keene’s paper on *‘ The Treatment of Marine Boilers on 
Mr. J. E. Elmslie, member of Council, 
In the discussion, Mr. Ruck-Keene 


presided. opening 


| remarked that an analysis of the deposit in boilers often 


showing that the collapse of 
the furnace might be due to the presence of oil, although 
no trace of oil was apparent afterwards on the plate. He 
also conducted tests with nitrate of silver to detect the 
presence of salt or lime in boiler water and with phenol 
pthaline to show the alkalinity. Mr. John McLaren asked 
what the author thought to be the best treatment for the 
prevention of pitting or corrosion, and whether he thought 
that collapsed furnaces were sometimes due to bad circula- 
tion. Mr. F. M. Timpson attributed the large amount of 
buckling at the backs of furnaces, which took place in light 
draught steamers, to the water being rapidly driven off by the 
extreme use of forced 
draught. 


Mr. W. Veysey Lang 
considered soda to be a 
valuable preventive 
against corrosion; the 
quantity he recommend- 
ed was 5 lb. to 7 lb. per 
ton of water, fed in, say, 
five to seven times per 
week per boiler. Zinc 
plates, he thought, were 
especially necessary for 
new boilers, but of little 
effective value for boilers 
generally. He asked 
whether the author con- 
sidered it safe to runa 
boiler up to a density 
of 7/32, also whether it 
not a modern ten- 
denev to keep the boiler 
water fresh, 
liquid being impreg- 
nated with injurious 
materials. He attri 


proved the presence of oil, 








was 


too 


buted pitting very largely | 


to electrolytic action. 
Mr. Wm. 

advocated the more ex- 
and surface 
to secure 


evaporator, 
condenser 
cleanliness. Mr. E. W. 
Rose considered that 
the practice of lighting 
up the centre fire first did harm by causing unequal expansion. 
Mr. C. M. B. Dyer endorsed the suggestion of regular 
sampling of boiler water when at sea, and, in addition, advo- 
cated ascertaining the quality of the water by observing its 
effect on a piece of bright steel inserted into the water. 

Mr. Adamson remarked that collapses of furnaces were 
sometimes due to the rigidity with which the furnaces were 
fixed between the boiler shell and the tube plate. He gave an 
instance of pitting on the shell plates in the steam space, 
which was probably due io the heavy mill scale on the boiler 
shell not having been cleaned off. This might be remedied 
by chipping off the mill scale and coating with a bitumastic 
solution. He referred to the fact that the water of some of 
the South American rivers was said to be responsible for cases 
of furnaces collapse, and also to a statement he had recently 
seen published to the effect that the boilers of turbine 
steamers suffered more from the pitting action than those of 


steamers with reciprocating engines, a statement with which | 
J. T. Milton said the reason cast zinc | 


he did not agree. Mr. 
plates did not last so long was because disintegration took 


place rapidly owing to the crystallising structure of the | 
In his opinion rolled zinc was better suited to the | 


metal. 
purpose. 
In replying, Mr. 
the collapse of furnaces, 
through. In his opinion the use of zine plates was very 
essential as a safeguard against corrosion, 
be used, and care taken to secure good metallic contact. 
ae not think any 
7/32, because at that density sodium chloride began to de sposit. 
He did not think the water could be too fresh, as freedom 
from aération was thus secured. The only treatment he 
could suggest for boilers after the rough conditions of trial 
trips, &c., was to clean the boiler out thoroughly afterwards. 
Forced draught, if not used carefully, 
cause collapse through the danger of the heat being concen- 
trated in one spot. He agreed with Mr. Adamson that 
collapse was also sometimes due io the rigidity of the stays. 


He 


DOCKYARD NOTES. 


THE Rheinland, the third of the German Dreadnoughts, is 
now nearing completion at the Vulcan Works preparatory to 


the | 





Earnshaw | 
} Capitan 
tended use of the filter, 


| first triple-screw turbine-driven battleship. 





| Gibson-Sugars, 


Ruck-Keene said bad circulation assisted | 
as it prevented the heat passing | 


but studs should | ; 


boiler she , . | : 
viler should be worked at a density of | to so name a ship. 


| Camden, 
| Delaware class, but carries a couple more 5in. guns. 


had a tendency to | 


| immense 
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hertrials, which are expected to take place towards the end of 
next month. 

THE experimental torpedo-boat destroyer Swift is expected 
to leave the builders’ works at Birkenhead very shortly, when 
she will proceed to Portsmouth. The vessel ran a very large 
number of experimental trials last year and attained 35.3 
knots on the official full power trial. A curious feature of the 
Swift is the extravagant size of funnels which are fitted. The 
heating surface in this vessel is practically exactly the same as 
in the Téméraire; with oil fuel the Swift has developed 
practically twice the S.H.P. of the latter vessel. 


COMPLAINTS are again alias edna’ in United States naval 
circles against the lattice-work type of mast adopted in the 
Michigan and Delaware classes on account of the vibration 
experienced in the fire’ control platforms. This, as we 
remarked at the time of their adoption, was the original 
defect. The argument is put forward against masts of any 
kind, that range-finding can be done equally well from a lower 
position, and though this view pets ma Ae ts rmany 
as well—to judge from the photographs of the Nassau class 
it is not borne out by experience in the Royal Navy, especially 
as regards large ¢ alibre guns. 

PROGRESS in Russian naval construction is at present more 
than usually languid. Very little has been done beyond laying 
the elementary keel plates of the first of the Dreadnought 
type vessels, which is to be built at the Baltic Works. The 
second has not yet been laid down at the Admiralty Works. 
Both these vessels were ordered early in 1907, but progress has 
been particularly slow since the war. The two 16,000-ton 
battleships, the Andrei Pervozvannyi, launched in October, 
1906, and the Imperator Pavel I., arestill far from completion at 
the Galerny Island and Baltic yards respectively, while at the 
new Admiralty yard at St. Petersburg, two cruisers of the 
Admiral Makaroff type—the Bayan and Pallada—are in the 
same condition. These latter two vessels were launched in 
November, 1906, and August, 1907, respectively. The present 
organisation of the Russian Admiralty is one that needs very 
radical modification before the Russian navy can again be 
considered a factor of any serious importance. 

THE time required for battleship construction in the United 
States used to be a lengthy matter, but has recently undergone 
much improvement, as the following dates show : 


Contract signed Trials run. Vessel delivered. 


1004 
1404 
1907 
1907 


Aug., 
Oct., 
Oct., 
Dec., 
Jan., 1908 
Feb., 1908 
March, 1908 
June, 1908 
April, 1908 
June, 1909 
Oct., 1999 


ISOs 


1901 


Ohio Oct. 5th, 

Colorado Jan. 10th, 
Mississippi Jan, 25th, 1904 
New Hampshire} Dec. 27th, 1904 
North Carolina | Jan. 3rd, 1905 

Chester May 4th, 1905 

Birmingham May 17th, 1905 
Salem May 17th, 1905 
Montana June 3rd, 1905 
Michigan July 20th, 1906 
Delaware Aug. 7th, 1007 


QOS 


March 14th 
April, 1908 


July 10th 


These, by the way, are not specially late vessels, but a chance 
-ollection from important classes cf recent years. 


FOLLOWING the example of the Argentine Republic, Chili 
is tentatively commencing inquiries for torpedo craft in this 
country, the present idea being for vessels closely corresponding 
to the British 33-knot ocean-going class, but, of course, with 
tin. guns. All the existing Chilian destrovers and torpedo 
oats came from this country, Lairds having built six 
destroyers and three torpedo gunboats, and Yarrow six 150ft. 
torpedo boats. Curiously enough, in most navy lists the 
Thomson figures as one of the latter class. As a 
matter of fact, she was a sister ship of the Cobra, having been 
built at Elswick in 1899. In some lists, however, no mention 
it all is made of the vessel. 

FOR the German battleships of the 1909 programme, the 
question of the type of propelling machinery has at last been 
settled. The Heimdal—to be built at Stettin—will have 
Curtis turbines actuating triple screws, and will thus be the 
The sister ship, 
Kiel Dockyard, will have Parsons 


which is to be built at 


turbines. 


THERE was launched from the Birkenhead Works of 
Cammell, Laird and Co., Limited, on Saturday morning last. 
the second of three torpedo-boat destroyers which this firm is 
building for the Admiralty. The vessel has a length of 266ft., 
breadth 28ft., and depth 16ft., and is designed to attain a 
speed of 27 knots. As she left the ways she was named the 
Wolverine, the launching ceremony being performed by Miss 
Gibson-Sugars, daughter of Engineer-commander J. S. 
R.N. Admiralty Engineer Overseer for the 
district. The vessel was afterwards towed into dock, to have 
her machinery placed on board. 
3attleship Britannia at Portemouth has made a 


THE 
the total amount taken 


record coaling average of 368 tons ; 


in was 1500 tons. 


OUR excellent contemporary La Yacht announces that the 
cruiser to be built at Barrow, a sister to the Lion, will be 
called Unicorn. The Unicorn Gates at Portsmouth Dock- 
yard has recently been the scene of so many victories on 
the part of those who are opposed to Naval expansion that 
it would certainly be a delicate compliment for the Admiralty 


THE United States battleship Utah has been launched at 
New Jersey. She is very much the same as the 


THE new Italian battleships will be named as follows :— 
Dante Alighieri, Conte di Cavour, Giulio Cesare, and 
Leonardo da Vinci. The two scouts will be called Marsala 
and Nino-Bixio. 


IT is now reported that the reconstructed battleships have 
not been found satisfactory by the Japanese, in view of the 


has been the 
the case of 


of course, 
and in 


cost of the work. This, 


history of reconstruction everywhere, 


| Russian ships the original construction is probably not the 


very best, 
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RAILWAY MATTERS. 


A new electric railway has recently been completed 
between Shinagawa and Akabane, a distance of 20 miles. The 
necessary electrical energy is being supplied by the Tokyo Railway 
Company. 


A NEW mono-rail gyroseope car arrived in New York | 
from Germany on December 16th. The car is a model 20ft. long | 
ind 4ft. wide, which will accommodate 10 persons, and, according 
to reports, can travel 34 miles an hour. 


Tue report of the Great Eastern Railway Company | 
vives some interesting details, from which it appears that so much 
success has attended the increase of the restaurant-car trains that 
the directors are considering the question of further extensions. | 

‘THE speeding-up of the work in connection with the 
construction of the naval base at Rosyth is yielding highly satis- 
factory results, The seaward operations completed include a jetty 
terminating in a timber staging 250ft. long by 60ft. broad, for the 
landing of constructional material. On the landward side great 
activity prevails. Over fifteen miles of railway have been laid 
down Within the base area, on which a dozen Jocomotives—to be 
shortly increased to double that number—in addition to steam 
cranes, are running to and fro transporting and lifting material. 


CoNSOLIDATION locomotives on the western end of the 
Great Northern Railway, states an American contemporary, are 
t» be converted to Mallet compound locomotives by the addition of 
a forward section consisting of three pairs of drivers and a boiler 
shell containing a feed-water heater and smoke-box. The cylinders 
on the additional section will be the low-pressure cylinders, those 
of the consolidation engine becoming the high-pressure cylinders. 
The only change in the consolidation locomotive will be some modi- 
fication of its smoke-box and the removal of the pony truck and 
pilot. 


A report from Melbourne states that the construction 
ix about to begin of a railway between Bairnsdale and Orbost, 
partly opening the province of East Gippsland, containing 
5,400,000 acres, which are mostly heavily timbered, very sparsely 
settled, and at present without a mile of railway. The river flats 
in the district are extraordinarily fertile, the maize yields being 60 
t» 80 bushels an acre—a figure which is not surpassed in the whole 
(ummonwealth, The railway will directly serve 450,000 acres, and 
probably will eventually be extended to the New South Wales 


border. 
| 


THe Railway Times publishes the official returns of | 
the fifty-four principal railways in the United Kingdom for the 
week ending January 9th. These returns show total receipts 
amounting to £1,855,303, being £46,394 more than for the corre- 
sponding week last year, while the mileage was 21,462, or 53 more 
than for the corresponding week. The receipts were at the rate of 
{86 8s. 11d. per mile of line open, an increase of £1 19s. 1d. a mile 
as compared with last year. Thirty-six of the returns distinguish 
between the receipts from passenger and goods traffic, and these 
show an increase of £28,548—or £1 5s. 4d. per mile-—in the 
passenger receipts, and an increase of £14,772—or 11s. 9d. per 
in the receipts from goods traffic. 





mile 


Tue Electrician states that the Hollandsche Yzeren 
Spoorwegmaatschappij, which financed the construction of the 
single-phase line between Rotterdam and The Hague, has obtained 
a concession for the working of the Leyden horse tramways. 
This tramway and the railway running from Leyden to Nord- 
wijk and Kotwijk will now be electrically equipped, a special 


company, the Noord-Zuid-Hollandsche Tramway Mij, having 
been floated for the purpose. The energy for operating this 


line, which will probably be worked by continuous current at a 
pressure of 1000 volts, will be obtained from the Leyden central 
station, being paid for at the rate of £4 12s. per kilowatt of 
maximum demand per annum. This demand will probably be 
about 700 kilowatts. 





AccorRDING to the Electrical Review, a new section of 
the Metropolitan Railway in Paris is on the point of being opened 
for traffic. This will afford a means of communication right 
through the city from the north to the south. It is the so-called 
No. 4 line from the Porte Clignancourt to the Porte d’Orléans, | 
although a portion of the section from the former station to the 
Chatelet has been in operation for some time past. The remainder 
of the section to the Porte d'Orléans included work necessitating 
the construction of two tunnels under the Seine. It will now be 
possible to accomplish the journey from north to south in about 
10minutes, The lines Nos. 7 and 8 are to be completed by the 
summer of 1911, and this will complete the first scheme of the 
Metropolitan Railway network, 


THE announcement that the Pennsylvania Railway 
has asked for estimates for 10,000 steel wagons of the largest size 
ever used is of particular interest, showing as it does that the ten- 
dency is toward larger wagons. The new wagons are to be of the 
‘‘battleship” type, and the carrying capacity of each will be | 
140,000 Ib., as against 100,000 Ib. for the largest American standard 
car of the same design at present. Each will carry 70 tons of coal 
or ore, and an overload capacity is provided for at the rate of 10 per 
cent. In the construction of each wagon there will be used 20 tons 
of steel, exclusive of wheels, &c. It is also added that the railway 
company has been preparing for this heavier carrying equipment 
for several years, and that the bridges and general construction 
work have been strengthened accordingly. 


On Tuesday last the Examiners of Standing Orders 
held their first sitting at the House of Commons. Three “tube” 
railway bills were among the measures before Mr. Campion, the 
senior examiner. They were the Baker-street and Waterloc Rail- 
way Bill—-under which it is proposed to make subways under 
Regent-street and Oxford-circus—-a Bill to empower the Charing 
Cross, Euston and Hampstead Railway Company toiraise £400,000 
additional capital for the purpose of extending the line to the 
Embankment—where traffic will be exchanged with the District 
and Bakerloo Railways and where public subways will be made 
and a Bill which will authorise the amalgamation of the Great 
Northern, Brompton, and Piccadilly Railway with the Baker- 
street and Waterloo and the Charing Cross, Euston, and Hamp- 
stead Railways. There was no opposition at this stage. Formal 
proof was given of compliance with the Standing Orders, and the 
three were ordered to be reported for first reading. 


THE report of Major Pringle to the Board of Trade on 
the railway accident which happened at Ealing Broadway Station, 
on the Metropolitan District Railway, on November 18th, was issued 
on Saturday last. The rear conductor was killed and the motor- 
man died shortly afterwards. The inspector states that the general 
conclusion is inevitable that the collision was brought about by 
the brake being out of operation, owing to want of sufficient air 
pressure in the auxiliary reservoirs and train pipeline. The motor- 
man could not have failed to discover its condition if he had 
watched the pressure gauge in the motor cab, and tested the brake 
before the train left the depdt, and the conductor, similarly, might 
have found out that the brake was inoperative if he had tested the 
brake from the rear of the train. Even when the motorman dis- 
covered that the continuous brake had failed to work, Major 
Pringle believes that the collision might have been avoided if, after 
reversing, he had moved the handle in the manner laid down in the 
instructions. He finds that the brake equipment was in good 
order, and that the responsibility for the collision rests primarily 
upon the motorman a conductor, and he urges ‘upon the com- 
pany the desirability of enforcing invariable obedience to the regu- 
lations for testing the brake, 





| The path may be deviated by means of a magnet. 
| reaches an electrode it appears to attach itself and take a crystal- 
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NOTES AND MEMORANDA. 


In Bengal, wherever wells have been disinfected with 
permanganate of potash excellent results have followed, but out- 
side the towns it has been difficult to carry out this procedure 
owing to the prejudices of the people. In rural areas cholera must 
inevitably recur in epidemic form, until the people understand 
that impure water is the real source of the disease. 


In a paper presented before the American Foundry- 


| men’s Association, it was stated that the electric steel making 


process has two advantages over the crucible process ; first, it can 
use the cheapest form of steel scrap available in the market, and 
second, it can turn out the highest grade of steel made, the electric 
furnace surpassing all others in its control over the phosphorus, 
the sulphur, the temperature and the gases dissolved in the metal. 


Trin is by far the most valuable mineral at present 
exported from China. It is mined in Yunnan and comes through 
the inland treaty port of Mengtsz to Hong-Kong, whence it is 
exported to foreign countries and to Chinese ports. The amount 
of tin in slabs exported during 1908 was 4760 tons, valued at 
£597,740, while the 1907 exports totalled 3668 tons, valued at 
£548,662. The imports of tin in slabs are given as 3657 tons in 
1908 and 3257 tons in 1907. 


EXPERIMENTS have been made in which gold leaf is 
heated within a fused quartz crucible while its change of length 
and temperature are measured. It is found that at 340 deg. Cent. 
the gold leaf begins to contract, and the subsequent contraction is 
much greater than the initial expansion. The temperature at 
which the leaf contracts is independent of the tension ; also, 
when very fine gold wire is used instead of leaf, there is no con- 
traction. The effect is explained as due to the surface tension 
overcoming the rigidity of the gold leaf. 


An oil emulsion made with a residual oil containing 
from 25 to 35 per cent. asphalt has been used on 25 miles of roadway 
in Boston. Inthe last annual report of Mr. Guy C. Emerson, super- 
intendent of streets, it is stated that the soap solution, consisting 
of 25 1b. of cottonseed oil soap and 50 gallons of steam-heated 
water, is mixed with 100 gallons of crude oil. About 300 gallons 
of this mixture is then agitated in a 600-gallon watering cart until 
the emulsion is complete, when it is diluted in the proportion of 
about 100 gallons of emulsion to about 500 gallons of water and 
sprinkled upon the roadway. Two applications are made during 
the first four days, and thereafter one application serves from eight 
to twenty-one days. This produces a smooth, hard surface, free 
from dust, and the oil is not easily washed out by rains. 


From a report which has been issued by the Canada 
Departinent of Mines it appears that the production of natural gas 
is greatly on the increase in Canada. In 1907 the total value of 
the production was £163,000, an increase of 39.7 per cent. as com- 
pared with 1906, whereas in 1908 the production reached a value of 
about £202,550, this figure being by far the largest ever recorded, 
and showing an increase of 24.2 per cent. as compared with 1907. 
In 1908 the gas was produced entirely by the provinces of Ontario 
and Alberta, The figures relating to petroleum show a decrease 
of nearly 33 per cent. for 1908 as compared with 1907, the actual 
production in the two years being 527,987 and 788,872 barrels, each 
containing 35 gallons. These figures are based on the amount of 
the bounty, which is at the rate of 14 cents a gallon, paid by the 
Dominion Government on the crude petroleum produced from wells 
in Canada. 


THE Physikalische Zeitschrift for December 15th, 1909, 
contains a paper by Dr. J. J. Kossonogow, of the University of 
Kiev, on the application of the ultramicroscope to the study of 
the phenomena of electrolysis. He finds that when an electrolyte 
is examined under the ultramicroscope, at the moment the current 
is switched on there appear in the field of view a number of bright 
points of light which travel towards the electrodes with velocities 
of the same order of magnitude as have been found for the ions. 
When a point 





line form. None of these appearances is observed in the case of a 
non-electrolyte, and the author considers he has proved beyond 
the possibility of doubt that the ultramicroscope provides a 
powerful means of studying directly the motions of the ions in 
electrolysis. , ; 

BULLETIN No. 395 of the U.S. Geological Survey con- 
tains an elaborate investigation, by Profs. Schlundt and Moore, of 
the radio-activity of the thermal waters of Yellowstone National 
Park. One of the most interesting points brought out is that the 
travertine of the old terraces contains very little radium as com- 
pared with that of more recent formation. The authors interpret 
this to mean that the hot water has effected a chemical separation 
between radium and its parent uranium, carrying off and deposit- 
ing the former only. In course of time the radium in the travertine 
decays, and is not replaced by a fresh growth, as in normal radio- 
active minerals. Since some of the travertine is overlain by glacial 
boulders, this obviously gives a method of dating the Ice age in 
this district, if the accepted date of decay of radium be assumed, 
and if we suppose that the material discharged by the spring has 
been of uniform quality throughout the interval. The figure at 
which the authors arrive is 20,000 years. 


AN investigation on radio-active minerals in common 
rocks has been carried out by J. W. Waters ; the object being to 
find in what minerals the radio-activity of igneous rocks is most 
concentrated, and, if possible, to separate them with a view to 
their use as material for finding the age of rocks in which they 
occur. The first material examined was rotted Cornwall granite 
from which kaolin and mica had been removed at a china-clay 
works. In this case it appears that the radio-activity was 
concentrated in the heavier minerals. After removing the 
last traces of magnetic matter from the heavier con- 
stituents by a very powerful magnetic field, a powder was 
obtained, in which the radio-activity appeared to be concentrated. 
Spectroscopic examination of the final product showed that titanium 
was present in large quantity. The mineral was therefore considered 
to be anatase or rutile. About $ gramme of this final mineral was 
obtained from 21b. to 31b. of original material, and was found to 
contain about 1.5 cub. mm. helium per gramme. Gneiss from the 
Inner Hebrides was also tested in a similar manner. This yielded 
about 0.1 gramme active material per pound of rock. The active 
matter in this case consisted of zircon. Experiments on other rocks 
are in progress. 

A MAGNETIC fault-finder described some little time ago 
in the Electrical World locates faults from the induction of a 
sharply irregular alternating current sent over the faulty wire and 
returning over the lead sheath or an adjacent wire. The sharply 
irregular alternating current may be produced by passing an 
alternating or direct current through an electrolytic interrupter 
and then through the primary of a four-winding transformer, 
the secondary of which has its terminals connected, «¢y., 
to the sheath, and to the faulty conductor earthed to the 
sheath respectively ; or to two conductors of the cable which are 
crossed. A listening transformer consisting of a laminated 
magnet core with pole pieces curved to fit the outside of the sheath 
and having its coil connected to two telephone receivers is then 
passed along the cable until a point is reached at which the sound 
ceases ; this indicates the position of the fault, which can often be 
found within 2in. or 3in. Thé use of the four-winding transformer— 
two primaries and two secondaries—is to enable currents of different 
strengths to be sent into the cable in accordance with the length of 
the latter. In working with this apparatus, if it is only possible 
to get at the cable on one side, quiet nodes will be found at points 
equal to half the pitch of the lay or twist of the conductors, 








MISCELLANEA. 


In anticipation of a possible natural gas shortage this 
winter, states the Jron and Coal Trades Review, some of the firms 
| in Pittsburg are equipping their open-hearth steel melting furnaces 
| with oil-burning appliances. These will be so installed that when 

natural gas is available it will be used exclusively, but in the event 
of a gas failure, the oil equipment will be immediately ready 
for use. 


THe Government of Venezuela is preparing to construct 
a telegraph line through the country south of the Orinoco to San 
Fernando de Atabapo, on the headwaters of the Manoas River, near 
the borders of Colombia and Brazil. It is proposed, if possible, to 
extend this line so as to form a connection with the Brazilian 
system, and by agreement with the Brazilian and other Govern- 
ments, to form an International Latin-American system. 





THE monthly journal of the Amalgamated Society of 
Engineers states that the December records of membership show 
the number of unemployed to be declining. The membership of 
the society rose by 293 to 107,552, but the decreases during the 
earlier months of the year were such that the membership is 1331 
less than a year ago. A reduction of 714 in those receiving 
unemployed benefit during the month left 7886 on that benefit, 
compared with 8600 the previous month. Since January, 1909, the 
percentage of the mena on donation has fallen from nearly 
13 per cent. to 7.7. 

A mETHOD for sinking and lining shafts simultaneously 
is outlined in the contract drawings for some of the work of the 
| Board of Water Supply of the City of New York in constructing 
the Catskill aqueduct. The scheme consists in suspending in the 
| shaft a wooden lining platform, in whose centre is a hole large 
| enough to allow a muck bucket to pass through it. All forms are 

put in place from this platform and concrete deposited while 
drilling or mucking is in progress below. The full or empty 
| buckets may be hoisted or lowered through the hole in the platform 
| without interrupting the concreting operations. 








One of the reasons why the German War Ministry 
refused to accept the Zeppelin III. as a military airship, states a 
contemporary, is that the weight of its aluminium framework was 
nearly six tons. That airship is now to be practically rebuilt, and 
instead of aluminium the new alloy elektron is to be used. 
Elektron is an alloy of aluminium and magnesium, of which the 
specific gravity is 1.7, whereas that of aluminium is 2.6. It is 
also found that elektron can stand greater stress than aluminium, 
and that by using elektron instead of aluminium a reduction can 
be made of about 50 per cent. in the weight of the airship. 


In its review of the electrical industry for last year the 
Electrical Revier and Western Electrician says that the promise that 
| there would be a continuous development in engineering, in 
financing and in manufacturing in the electrical field has been well 
substantiated. ‘*A year ago we were slowly recovering from a 
severe depression, but there was a note of optimism evident that 
has been preserved and increased in richness during the entire 
year. From every direction come reports that the industry is again 
on its feet, and the developments have been of a most satisfactory 
nature. Asa matter of fact, there has been nothing startling in 
scientific attainment, or in the manufacturing enterprise, but simply 
a slow and sure improvement of every phase of electrical applica- 
tion. 


A REPORT on the foreign trade of Italy by Mr. W. 
Erskine, of the British Embassy at Rome, states that the principal 
hope for the manufacturing industries of Italy in the future lies in 
the development—at present almost in its infancy—of the immense 
hydraulic resources of the Alps and Apennines. Should the 
problem of utilising the magnificent stores of energy with which 
Nature has endowed this country be attacked with enterprise and 
science, the cost of preduction would be enormously reduced, and 
there should be nothing to prevent her competing on favourable 
terms in the markets of the world. So long as her manufacturers 
have to depend upon imported coal for their source of energy they 
can hope to do little more than cater for the home market with the 
aid of a high protective tariff. 


THE report to the Home-office by Mr. Samuel Pope, 
barrister, and Mr. Henry Hall, Inspector of Mines, on the 
explosion at the Maypole Colliery, Wigan, in August, 1908, by 
which seventy-five persons lost their lives, was recently issued. 
They express their belief that the conclusion arrived at by the 
coroner's jury as to the site and cause of the explosion was 
correct—viz., ‘‘That it originated in the balances” and was 
an ‘‘explosion of firedamp and coal dust combined, ignited by a 
permitted explosive.” Attention is directed to the apparent lack 
of any definite line of action to be followed by the firemen and 
shot-lighters when they found parts of the mine dangerously 
affected by emissions of firedamp, a condition which must arise 
from time to time in mines of such a nature as the Maypole, 
however skilfully ventilation may be applied, and the opinion is 
expressed that in the Maypole too much confidence was placed in 
the firemen, who were expected to handle these difficulties without 
constant recourse to their superiors. 


A REPORT from Darlington states that one of the largest 
continental engineering firms has decided upon the establishment 
of works in this country, and that a lien has been acquired on 
about 15 acres of land at Darlington, having direct connection 
with the North-Eastern Railway system. The new works will from 
the outset be designed upon an extensive scale and convenient for 
future extension. Complete drawings for the laying out of the 
various departments, even down to the disposition of the machine 
tools and the provision of baths and dressing-rooms for the 
artisans, have been prepared. The company has never used 
British coal or any other raw material or semi-manufactured parts 
from a foreign country, so that the establishment of the Darlington 
works can be regarded as a distinct gain to British industry, and 
as local labour will be largely requisitioned, an important addition 
to the industrial potentialities of the North-East Coast will result. 
Regard was paid t» the relative advantages for the position of the 
works possessed by Trafford Park, Manchester, Ipswich, Chelms- 
ford, Rugby, Wolverhampton, and Hull, and Darlington has been 
selected on account of its low municipal rating, its close proximity 
to the Durham coalfield and the Cleveland steel works area, and 
also the excellent railway facilities. 


Tue United States Vice-Consul at Rio de Janeiro (Mr. 
Joseph J. Glechta) has forwarded to the Bureau of Manufacturers, 
Washington, the following information concerning Brazilian irriga- 
tion projects in the arid States of the Republic :—The new law 
makes provision for the building of the following projects: Rail- 
ways, from the coast to the interior, to give egress for the products 
of the several regions, and branch lines which make it feasible to 
extend the sphere of cultivation over larger areas than is now 
possible ; highways, to enable agriculturists to have easy access to 
market centres; dams, to provide reservoirs ; wells, artesian or 
flowing, to aid in irrigation projects; dykes along rivers which 
overflow during the rainy season, to serve in the more effective 
conservation of the water supply ; lowlands along the coast to be 
drained ; and land suitable for cultivation elsewhere adapted to 
that end in every way possible. A systematic and scientific study 
will be made of the meteorological, geological, and topographical 
conditions in the dry regions, and stations for that purpose will be 
established. Efforts will be made to conserve the forest resources, 
and re-afforestation will be undertaken wherever practicable. The 
measures indicated are to be carried out either by the Federal 
Government on its own initiative, or with the aid and co-operation 
of the State Governments, 
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TO CORRESPONDENTS. 





aa =n order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by ‘the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

aar All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but asa proof of good faith, No notice 
whatever can be taken of anonymous communications. 

a We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 





| REPLIES. 


8. L. (Birmingham).—The Board of Trade holds public inquiries into such 
cases as it considers desirable, and prints reports of them, which are 
circulated amongst interested persons. They can in bond side cases be 
obtained by application to the Railway Department of the Board of 
Trade. 


INQUIRIES. 
PRONY BRAKE, 
Sir,—I shall be glad if any reader will tell me where I can get a Prony 
brake ? H. F. R. 
January 18th. 





MEETINGS NEXT WEEK. 


Roya Ixatirution or Great Brirain.—Friday, January 28th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘The Spiritual Teaching 
| of Shakespeare,” by the Rey. Canon Beeching, M. A., D.Litt. 

LIVERPOOL ENGINEERING Sociery.—Wednesday, January 26th, at 8 p.m., 
Colquitt-street, Liverpool. Ordinary meeting. 
| Paper, ** Aeronautical Engineering,” by Profe ossor H. S. Hele-Shaw. 
| Tue Instirution or Execrrica, ENGineers.—Thursday, January 27th, 
| at 8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
| minster, S.W. Ordinary general meeting. Paper, ‘‘ Equitable Charges 
for Tramway Supply,” by H. E. Yerbury. 

Royat Society or Arts.—Monday, January 24th, at 8 p.m., at John- 
street, Adelphi, W.C. Cantor Lectures: ‘* Textile Ornamentation,” by 
Alan 8. Cole, C.B. Wednesday, January 26th, at 8 p.m. Ordinary meeting. 
‘Goldsmiths’ and Silversmiths’ Work,” by Omar Ramsden. 
| Tue INstituTION oF Civu, ENGinrers.—Tuesday, January 25th, at 8 p.m., 
| at Great George-street, Westminster, 8.W. Ordinary meeting. Discussion, 
|The Reconstruction’ of the Tyne North Pier,” by Ivan Collingwood 
Barling, M. Inst. C.E. Friday, January 28th. Students’ meeting. Lecture, 
**Some Uses of Mechanical Power in Engineering Construction,” by H. F. 
| Donaldson, C.B., M. Inst. C.E. 


| 
| 
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} at the Royal Institution, 
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On the 19th January, at — Burley-in-Wharfedale, ARTHUR 


| GREENWOOD, M. Inst. C.E., agi 
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Electricity on Warships. 


THE application of electricity has its limitation, 
or, as it wa8 tersely put by a well-known engineer 
recently, electricity is not like a patent medicine, it 
will not do everything. In no case is this more 
true than in its use on board naval vessels where, 
though the advantages in certain functions are very 
great, its limitations are none the less well defined. 
It is necessary to insist on this truth, because we 
have recently seen in practice and proposal that in 
the natural development of the application of elec- 
| tricity there is a tendency rather to shut the 
|eyes to its disadvantages in certain particulars and 
| to apply it without a full measure of justification. It 
lis, of course, human to ~ magnify our office,” and 





the electrical engineer is no less human than the 
lrest of us. Neither should proposals for the exten- 
sion of electrical appliances be cold-shouldered or 
discouraged, since it must be admitted that the 
limitations to which we have referred are by no 
means final. On the other hand, any new proposal 
| must have strong presumptive evidence in its favour 
| that it will accomplish what has hitherto been per- 
|formed by other means in a simpler and more 


« | efficient manner. 


Take the case of the stokehold fans fitted in 
all warships. Here was a case of exceptional 
difficulty for the steam engine so long as_ it 
|was of the open type. The speed of revolution 
was necessarily high, and the difficulty of keeping 
| the bearings in adjustment owing to the presence 
|of coal dust was well nigh heartbreaking to the 
If they did not break 
| down more frequently it was because their use was 
| restricted by the small proportion of steaming done 
|at high power, at other times they were run at slow 
| speed, if required, merely to ventilate the stokeholds. 

The application of the enclosed engine with forced 
lubrication changed all this, but though the diffi- 
| culties were thus overcome a large number of ships 
was fitted with fans driven by electric motors. The 
policy has now been abandoned and a return made 
| to steam-driven fans, not because the electric-driven 
| fans were unsatisfactory but because they did not 
accomplish what the steam-driven fans do in a 
We should 
; have thought this would have been apparent from 


| 


isimpler and more efficient manner. 





the first. Here we have a boiler requiring to be 
supplied with air by a fan in close proximity to it. 
What could be simpler than to take a steam pipe 
from the boiler, or steam pipe in the boiler-room, 
to a steam engine coupled to the fan, and what more 
satisfactory providing the engine is reliable? The 
alternative by electric drive is to take the steam 
hundreds of feet in some cases from the boiler 
to an electric generating engine, bring the trans- 
formed energy back to the boiler-room by electric 
cables, and apply it to the fan by a motor fixed in 
many cases in dust and heat, which are almost 
as fatal to prolonged efficiency, even in the best- 
designed and protected motors as the coal dust 
alone was to the open type steam engine. There is 
also an objection from an administrative standpoint. 
All electrical apparatus in his Majesty’s ships is 
placed under the torpedo officer, and in the case of 
the electrically driven forced draught fan we have 
the curious anomaly that the engineer officer who 
is responsible that the vessel’s machinery is kept in 
constant readiness to develop its full power when 
required, is dependent upon another department for 
the air pressure, without which he is unable to 
maintain the full power. We need not labour the 
point; every business man is alive to the danger to 
efficiency by dividing responsibility. It has been 
an unfortunate feature of the policy of past Ad- 


miralty Boards to endeavour to minimise the 
growing importance of engineering by assigning 


parts of the engineering work of the ship to others 
than the engineer officer, who, by training and 
experience, is most fitted to perform it, and to call 
the work so detached by another name. The con- 
siderations to which weight should be given in the 
application of electrical and other forms of trans- 
mission on board warships are protection and suit- 
ability for the work required. While for machinery 
operating within the limits of the engine and boiler 
rooms, and below the protective deck steam is the 
simplest, most direct, and most suitable, there is 
much to be gained by confining the use of steam 
machinery within those limits. Steam pipes are 
| bulkier and more likely te be damaged by fragments 
| of shell than electric cables, while from the point of 
convenience of leading and absence of heat, the 
latter are much to be preferred where it is necessary 
to take one or other through the living spaces 
or magazines. For ventilating fans outside the 
engine and boiler rooms, for fire and other pumps not 
in machinery spaces, and for some other auxiliary 
machinery, the substitution of electric motors for 
steam engines is a gain in comfort, convenience, 
economy, and efficiency. When, however, the more 
important auxiliary engines outside the machinery 
spaces come to be considered the question of the 
suitability to the work to be performed becomes of 
vital importance. The most important of these 
engines are for working the capstan, the helm, and 
the guns. Most vessels have now an electrically 
worked after capstan where the work is not of an 
exceptionally heavy nature, but for the forward 
capstan, where the load is heavy and often fluctu- 
ating within wide limits in the course of a few 
revolutions of the capstan, the electric motor is not 
so adaptable, and steam is still generally preferred. 
It is generally understood also that there would be 
no saving in weight by the electrically-driven 
capstan, over the steam driven. So much excellent 
work has, however, been done by electrical engi- 
neers and manufacturers in the application to 
winches and the like that there is little doubt that 
the forward capstans in our warships will in time 
be electrically driven. In the case of the steering 
engine the main problem is to arrange an electrical 
device which shall perform the same function as 
that performed by the hunting gear on the steam 
engine, so that the movement of the helm shall corre- 
spond exactly with that given to the wheel by the 
steersman. In the steam. engine this gear 
extremely simple and reliable, and practically the 
only danger of its getting out of order is in the 
long mechanical connection between the wheel on 
the bridge and the valve on the engine. The pro- 
blem of electric hunting gear has been worked out 
and applied in at least one merchant vessel; but 
it is only right that in our warships so important 
an auxiliary, on which to a great extent the safety 
of the vessel depends, should be treated with the 
greatest conservatism. In any change the burden 
of proof lies on the innovator, and there must be 
strong presumptive evidence, which must appeal to 
an impartial judge and not merely to those specially 
interested in the particular form of the change, that 
the new application will accomplish all that the old 
one did, and perform it, moreover, in a better and 
more efficient manner. 


is 


If we apply this principle to the question of werk- 
ing the heavy guns we shall be at a loss to under- 
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stand why the experiment of working the turrets of 
the Invincible electrically was embarked upon. We 
commented some weeks ago on the fact that this 
vessel has done very little service since she first 
commissioned in March last, and that her main 
armament had not yet been made effective. We 
notice in a service contemporary that Lord Charles 


Beresford, in a speech at Portsmouth, is reported to | 


have stated that the 12in. guns cannot be worked, 
and that if a war broke out the first thing that 
would be done would be to turn over her comple- 
ment to another ship. 
which we can only hope is greatly exaggerated. 


At 


the same time it appears that an error of judgment | 
has been made in trying electrical gear on so large | 


a seale, especially at the present time when early 
completion of all our vessels is greatly to be desired. 
We do not profess to know the nature of the difti- 
culties which have been encountered—we can only 
surmise by a consideration of the magnitude of the 
change involved from hydraulic to electrical. The 


hydraulic gear, which has been brought to such a | 


state of perfection, is admirably suited for such work. 


It allows of the greatest precision of movement; | 
it contains within itself its own brake by virtue of 


the enormously increased resistance to the move- 


ment of the water as the speed is increased ; it is | 


practically “dead beat,’’ and by virtue of the very 
large torque and relatively slow movement of the 


hydraulic motors, it is essentially suited to the | 
starting and bringing to rest the very large masses | 
comprised in the gun with its mounting and shield. | 


The electric motor in its native simplicity has none 
of these things, In the matter of the last-men- 
tioned quality, it is the antithesis of the hydraulic 
motor, as its characteristic is relatively high speed 


and small torque, and this must involve greater | 


complexity of gearing. The mechanical difficulties 
to be overcome on this point alone must have been 
considerable. Whatever the difficulties—and they 
cannot be insuperable, although we can hardly 
doubt that the final result will not compare favour- 
ably with the hydraulic system—we trust they will 
be speedily overcome. The case of this vessel is 
one that points the moral of the exercise of a sense 
of proportion in engineering matters, and emphasises 


the remark we quoted at the beginning of this | 
| 


article: Electricity is not a patent medicine: 


Superheating. 


FOR some time past the steam engine problem 
has been attacked at both ends. Superheaters and 
condensers have each undergone development. 
Vacuums have been insisted on, sought for, and 
attained which no one wanted for reciprocating 
engines. 
steam has been raised. 
gas, not a vapour, is the working fluid. 


In the best steam engine a 
The first 


steps in either superheating or condensation are | 


easily taken. As we proceed our difficulties increase, 
our troubles augment, 
begins to ask himself whether it is worth while to 
go further. The moment the answer in the nega- 
tive is given progress is at an end. The utmost 
limit of economy has been reached, and some other 
motor than the steam engine must be found to 
supply more economical power. Obviously, then, 
it is a matter of much interest to settle what the 
limiting conditions are. It would take up too much 
space to deal with both superheating and conden- 
sation. We shall confine our attention to the first. 

In a recent impression we dealt with the theory— 
or, to be more comprehensive, the theories—of super- 
heating. It is unnecessary to go over the ground 
again. 
by experimental inquiries carried out at various 
times during the last sixty years or so is that 
superheated steam is more economical than satu- 
rated or normal steam. How much more remains 
to be seen. It is probable, indeed, that everything 
depends on the conditions under which it works in 
the steam engine. It may be that an engine is 
wastefully using wet steam. 
save that superheating is introduced, with, as a 
result, a saving of 30 per cent. If, however, 
the engine was previously economical, working with 
steam from which all the water was as far as 
possible removed, then the saving might not exceed 
ten per cent. It is necessary to insist on this view, 
because there are so many expressions of opinion, 
mostly based on results obtained under different 
conditions. We are told,on the one hand, that it 
is not worth having, and on the other that it is 
simply invaluable. 
establish any standard of value under the circum- 
stances. This much may be assumed, however : 


Given any degree of superheating which will secure | 


the presence—initially—of dry steam in the cylinder, 


This is a serious statement, | 


On the other hand, the temperature of | 


and finally the engineer | 


The practical fact made abundantly clear | 


No change is made | 


It is by no means easy to! 


and some economy will be secured; but the per- 
centage will follow a curve, showing that the total 
saving will, expressed in percentages, continually 
| fall. To put this into figures, for the sake of illus- 
tration: If the saving for 100deg. Fah. was 
20 per cent., for 200deg. it would probably 
not exceed 25 per cent., or for 500 deg. 30 per cent. 
In writing this we know that we express opinions to 
| which some of our readers may take exception; yet 
while, as a matter of course we do not bind our- 
self to precise figures, we believe that when we say 
that the economy secured falls off much faster than 
the temperature rises we only state that which has 
been proved in practice. We have, however, before 
us a report on certain experiments carried out in 
| the United States with the steam yacht Idalia to 
test the value of superheated steam, which appar- 
ently go to show that the percentage is uniform. 
She has four-cylinder triple-expansion engines, with 
cylinders 1l}in. + 19in. + 2243in. + 224+in. 
x 18in., and piston valves. 





Steam is supplied by 
Babcock boilers, burning anthracite, with 65 square 
feet of grate and 2500 square feet of tube surface. 
She has a superheater consisting of horizontal 
U pipes with 340 square feet of surface. 
}engines indicate about 500  horse-power. 
highest superheat was 105 deg. Fah., the lowest 
|57 deg. Fah. The general results show a net 
gain of 10 per cent. with the maximum rise. 
The pressure at the throttle valve varied between 
190 lb. and 203 1b. The steam consumption 
was about 16lb. per indicated horse-power per 
hour. Lieutenant Halligan, U.S.N., who carried 
out the trial says: “The tests indicate that 
there is a net gain of 10 per cent. obtained by 
/using 100deg. Fah. of superheat. This may be 
expressed as a saving of coal of 1 per cent. for each 
| 10 deg. of superheat.” Now, from the latter con- 
| clusion we dissent, that is to say if it is intended 
| to have a general application. It is, however, quite 
| true of the Idalia, the curve of economy being vir- 
| tually a straight line. It is a pity that it could not 
| be extended by raising the degree of superheat. 
The benefit derived from moderate superheating will 
| depend largely on the quality of the steam; the 
| dryer that is the smaller the saving. 

| When we raise the temperature to the highest 
| point compatible with the endurance of the engine, 
we get irto a different region. The saving now is 
| not solely due to the drying of the steam, but to that 
| and the prevention of cylinder condensation as well ; 
and it may reach as much as 20 per cent. even when 
| applied to highly economical engines. So far we 
| have been dealing with steam only, and the weight 
used per horse-power per hour. We have now to 
consider the total cost. The higher the superheat, 
other things being equal, the larger must be the 
superheater; and it must be kept constantly in 
mind that the transfer of heat from one hot gas to 
another through an iron plate is a slow and diffi- 
|cult operation. If we want very hot steam we 
must have a great deal of surface exposed to gas or 
| radiant heat at a very high temperature. Further- 
| more, to get good results the steam ought to move 
at a high velocity for reasons well understood. 
This somewhat complicates the design. Abroad 
separately fired superheaters are favoured. If the 
| superheater is placed in the boiler flues the feed- 
| water heaters, or ‘‘economisers,” are likely to 
| suffer. The more moderate the rise in temperature 
required the smaller and cheaper will be the super- 
| heater, and it is in settling the conditions which 
|must make for all-round economy that the skill 
| of the engineer will be manifested. 

A good deal of literature of a singularly unconvine- 
ing kind exists concerning superheating. There 
remains a wide field for inguiry. At present we 
| find two types of advocates—the one is all for 
moderate temperatures and the maintenance of con- 
ditions favourable to the prolonged existence of the 
superheater -and the engine. The other party 
energetically demand the use of very high tem- 
peratures. They maintain that even though the 
wear and tear of the superheater may be great, 
yet that it can always pay for itself in a few 
months ; while as for the engine, with piston valves, 
hard metal, and heavy lubricating oils, or graphite 
and water, no risk of cutting rubbing surfaces will 
be incurred. So far it is impossible for anyone to 
pronounce a dispassionate valuable opinion, because 
there is not enough knowledge. Although super- 
heating is little used for British ships, about 250 
German and French steamers have been fitted with 
superheaters. These ought to supply a great deal 
of information; but none has been made available 
| save the general statement that an economy of 20 
| per cent. in fuel has been secured. But half a century 
| ago as much as 25 per cent. was obtained in Cunard 
| ships, and yet superheating did not pay. Progress has 
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been made since; no doubt increased durability 
has been secured, and superheating has apparently 
been put on a sound commercial footing, but defi- 
nite statements of facts are lacking. It seems certain 
that a careful collection of information from those 
who are using superheating, extending over the last 
half-dozen years, would be of value. There are, as 
we have said, many reports published from time to 
time, but they seldom deal with a period of use 
sufficiently extended ; and they for the most part 
omit essential information. We are told, for 
example, that Mr. X. has fitted a “ Will-o’-the-Wisp” 
superheater to his engine, and secured an economy 
ae 16 per cent.; but not a word of accurate infor- 
|mation is vouchsafed as to what the previous con- 
| dition of the engine was, the cost of the installation, 
|its effect on the boiler efficiency, or what the cost 
lof upkeep might be. Anomalous as the words 
'sound, the superheating of steam is an old new 
thing, and much remains to be learned about it 
that both engineers and steam users would do well 
‘to know. It is good, but just how good or when 
| best remains to be settled. 





The Remoter Consequences of Legislation. 


IN the summer of last year the proprietor of a 

hotel in a small town in the North of Ireland was 
busy cursing the day when a light railway was first 
brought to the neighbourhood. Yet he was one of 
those who signed a petition to the Local Govern- 
|ment Board, praying that this means of communi- 
|cation might be established between his native city 
|and the neighbouring manufacturing towns! What 
| was the explanation of this seeming anomaly and 
|sudden conversion? The good hotel proprietor 
| had not foreseen the remoter consequences of the 
introduction of the railway. Before it arrived, 
}and so long as his town was the terminus, he did a 
'good business in providing coaches, wagonettes, 
| &c., for persons desiring to travel further into the 
wilds of the north of the sister isle; but he did 
not reckon that; the railway having been brought to 
| his own door, hotel proprietors and others living in 
| districts still more remote would soon agitate for 
|the extension of the line. These persons did in 
'fact agitate. The line was extended ; the coaching 
| business was killed, and the landlord is now left 
| lamenting. 

What happened here on a small scale is part of 
the history of all legislation. He who cries out 

| loudest for reform is wont to see but a little way 
|beyond the end of his own nose. When the 
shouting and enthusiasm have died away the test 
of experience is applied for the first time. It is 
only then that the working difficulties begin to 
make themselves felt. It may be that many of 
| these ““remoter consequences” are well within the 
| cognisance of the legislator who is advocating the 
| pasange of a particular measure. But he does not 
mention them. Perhaps he dare not; possibly, if 


| 


| he did, he would be looked upon as a mere pessimist. 
|The warnings of his opponent are, of course, dis- 
| regarded, and the average voter, who knows very 
| much less than-the average legislator, is caught by 
/some clap-trap phrase, and gives him support at 


| the poll. It is not necessary, even if it were 
desirable, to travel beyond the limits of what we 
may term industrial legislation in order to show that 
what is to many people wholly unexpected, always 
happens as a result of legislation which interferes in 
any way with relations of employer and employed. 
Take, for instance, the Workmen’s Compensation 
Act. Great things were expected of this kind of 
legislation; it has undoubtedly conferred great 
benefits on many injured workmen, and on the 
dependents of workmen who have been killed by 
accident. But what else has it done? In certain 
industries, the risk of injury is so great that insur- 
ance cannot be effected except at a fabulous price. 
How then does the employer protect himself? 
There is only one way. He must weed out all 
those in his employment who are likely, owing to 
some physical defect, to sustain injury. The old man 
and the feeble have to go; the man who is ruptured 
must look for work in which he will run less risk of 
hernia. In some industries, employers—especially 
when they are limited companies responsible to 
shareholders—are refusing to take on fresh hands 
unless they are certified to be medically fit. Whenthe 
Workmen's Compensation Act now in force was 
under discussion in Parliament, it was proposed 
to obviate some of the difficulties by providing 
that older men could “contract out,” that is 
to say, could agree to accept a smaller sum than 
the statutory amount by way of compensation. 
But this the Labour Party would not have 

although they well knew the result would be to 
turn out the older men. Their reply was: “It is 
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an additional argument in support of old age pen- 
sions.” It is easy, of course, for the proletariat to 
imagine that any legislation which directly hits the 
employer is productive of immediate benefit to them. 
It may appear to be so, on paper. But in practice 
it is otherwise. The Compensation Act, as we have 
seen, tends to give rise to unemployment. Unem- 
ployment is an evil which extends far beyond the 
class or industry immediately concerned. If a 
skilled workman. fails to find employment at his 
trade because of some physical defect he is reduced 
to the level, and can only command the wages, of 
u labourer. To limit his liability as far as possible 
the employer will offer him the lowest possible 
wages, and the workhouse is his only alternative. 
He thus competes with the unskilled labourer, or 
else, by receiving parish relief or by becoming re- 
duced to penury, and so entitled to an old age 
pension, becomes a permanent charge on the 
country. An examination of the legislation which 
has affected trades unions from the same point of 
view is also of considerable interest. The trade 
union may well be termed the pet of the Legis- 
lature. It enjoys an immunity which is extended 
to no other kind of corporation or individual. And 
what is the result ? Has the position of the trade 
union become any more important since the passing 
of the Trades Disputes Act, 1906? If that 
measure has done anything, it has operated in 


au way which is wholly negative. There have 
been no strikes worth speaking of since it 
came into force. Instead of striking, and using 


the powerful weapons now placed in their hands, 
the workers have invariably come to terms with 
their employers. This may be a mere accident, 
but it may be legitimately inferred that in 
order to protect themselves against combinations 
authorised by the Government, the employers have 
forged the weapon of private combination, by means 
of which they protect their collective as well as 
their separate interests. 

Look for the remoter consequences whenever 
and wheresoever you will, they are always to be 
found. The trades unions decree a rise in wages ; 
the employer is encouraged to look for labour- 
saving machinery. The demand is made _ for 
shorter hours ; the employer, who is responsible to 
his shareholders, moves part of his factory abroad, 
where he can get cheap labour. The trade union, 
in its wisdom, places a limit upon the number of 
apprentices which may be employed ; the employer 
thinks out a method by which work, which was 
formerly skilled and highly paid work, can be done 
by machinery, or by women or girls. Enough has 
been said to show that legislation supposed to be in 
the best interests of the working classes is bound to 
have its reaction. Whatever Parliament proposes, 
the employer remains master of the situation. As 
surely as a fresh burden is imposed upon him, the 
man with brains and capital will find a way of 
escape. It is because they fail to appreciate the 
“ remoter consequences” that the Labour Party, 
and those for whom they purport to act, fall into 
error. They imagine that, howsoever hard he may 
be hit, the employer will be unwilling or unprepared 
to defend himself. But he is by no means unpre- 
pared. His whole training in life has enabled 
him to foresee what is hidden from the gaze of 
the legislator. So prepared, the employer can 
take any of the steps already mentioned, and as a 
last resort, if he is harrassed beyond endurance, he 
can shut down his works and embark his capital 
upon ventures in other lands. 


A... 


ENGINEERING IN THE UNITED STATES IN 1909. 
No. I. 
IRON AND STEEL. 

THE development of the pig iron industry in the United 
States in 1909 was little less than remarkable. In 1907 
it reached an exceptional figure, 25,781,361 tons, and the 
monthly figures were from 2,000,000 to 2,350,000 tons. 
This latter figure marked the peak, and the production 
dropped month by month during the financial panic till 
it reached a low-water mark of but little over ,a million 
tons in January, 1908. The amounts then fluctuated 
until June, when production reached 1,100,000 tons. 
From that month, however, until December, 1909, the 
output increased steadily, except for slight fluctuations in 
the first four months of 1909. The December record 
topped the list at 2,650,000 tons. The total for 1909 was 
approximately the same as for 1907, showing a remark- 
ably rapid recovery from the conditions of the panic year 
of 1908. Of the pig iron for steel making an increasing 
percentage is being made by the steel companies; this 
percentage is usually about 62 to 65, but for the second 
half of 1909 it ran up to 69.2 per cent. During the last 
quarter of the year there were about 157 blast furnaces 
in use for pig for steel making, and 100 of these were 
owned by the Steel Trust. During the same period there 
were twenty furnaces idle,:twelve of which were owned 
by the Steel Trust. At the end of the year the total rate 
of production of pig iron had about reached the rate of 








consumption, and in view of the conditions of the foundry 
business the developments for the early part of 1910 were 
somewhat problematical. 

In the Lake Superior iron ore region explorations have 
been made which indicate a large number of new ore 
bodies, some of these for independent mines, and others 
providing additional resources to existing mines. A pro- 
position has been made by Eastern pig iron makers to 
import three million tons of iron this year. This is the 
largest amount for many years, but would be only about 
5 per cent. of the total consumption. 

Rapid progress has been made in the completion and 
extension of the great steel works at Gary. These occupy 
about 1000 acres of a tract of 9000 acres purchased by the 
Steel Trust. On one side are the ore stock yards, serving 
sixteen blast furnaces of 450 tons daily capacity, six of 
which are in blast. There will be six open-hearth steel 
plants, each with fourteen 60-ton basic furnaces ; two of 
these—with twenty-eight furnaces—are in operation, and 
a third is under construction. The electrically-driven 
rail mill has a capacity of 4000 tons per twenty-four hours, 
and the first rail was rolled on February 17th last. The 
billet mill—also electrically operated—was started on 
August 16th. It uses ingots 20in. by 24in., weighing 
8000 ]b. The plate mill and axle mill are under construc- 
tion. A feature of the rail mill is the use of magnets for 
handling the rails. Two hoisting blocks carry a steel 
joist slung to their hooks, and to each end of the joist is 
attached a magnet. This device can handle about ten 
tons of 33ft. rails. The company will soon have about 
12,000 workmen employed. 

The establishment of these great works is attracting a 
number of related industries, and as they are situated in 
practically a desert sandy waste along the shore of Lake 
Michigan, there is ample room for the development of a 
great industrial centre. The American Bridge Company 
is erecting buildings on a site of 200 acres, and will employ 
some 4000 men in a plant producing about 240,000 tons 
of bridge and structural material per year. The McClintic 
Marshall Company will build in the same vicinity a 
similar plant employing 1000 men, and producing about 
70,000 tons per year. The American Locomotive Com- 
pany has 130 acres for a plant turning out 1800 engines | 
per year, and the American Car and Foundry Company | 
has 200 acres for a plant turning out 60,000 steel goods 
wagons yearly. The American Sheet and Tin-plate Com- 
pany has 800 acres, and will start at once on the construction 
of plate, jobbing and sheet mills, and factories for various 
products, estimated to cost £900,000. The American 
Steel and Wire Company has 120 acres for rod and wire 
mills, All of these are old established companies, with 
numerbus plants in different parts of the country. 

A few miles north from Gary is the town of South | 
Chicago, with large steel works owned by the Trust, and | 
these works are to be greatly enlarged. In fact, it is | 
estimated that the work now arranged for in the neigh- 
bourhood of these two towns will cost some £20,000,000. | 
In adJition to this, the “ Trust” has spent £1,100,000 in 
improving its southern works, near Birmingham, Alabama, 
and is preparing to spend £1,400,000 more on these im- 
provements. In spite of all this enormous increase in | 
manufacturing capacity the “Trust” works are full of 
business. 

Electric furnaces of the Heroult type have been adopted 
by the United States Steel Company—or the “ Trust ”"— 
for use at some of its plants. At one plant the furnace 
will take metal from a Bessemer converter for a rail mill; 
at another plant the furnace will take metal from two 
open-hearth furnaces for high grade steel for special wire 
products. The American Iron and Steel Manufacturing 
Company also will install an electric furnace for producing 
60,000 tons of steel billets annually. A process for refin- 
ing steel electrically was patented in October by Mr. F.C. 
Perkins, a consulting engineer. It consists in the use of 
a composite or combination electrode instead of the usual 
metal or carbon electrode used in are furnaces. Various 
ways of using the electrodes are possible, and they are 
applicable to existing types of arc furnaces. 

Experiments have been continued with railway rails 
made of various alloy steels. Rails of ordinary Bessemer 
steel and titanium steel were laid in a sharp curve on the 
Baltimore and Ohio Railway. In nine months the former 
were so worn as to require removal, while the latter were 
in good condition. The loss in weight was usually three 
times as great in the ordinary rails as in the titanium 
rails—4.2 lb. and 1.45 lb. per yard respectively. They 
were all 90 lb. flange rails, with 0.55 per cent. carbon in 
the former and 0.48 per cent. in the latter. Similar 
rails on the New York Central Railway lost 1 lb. per yard 
in four months, as against 3.3 Ib. for ordinary rails. 
There is very little titanium in the rail, but its addition to | 
the ladle increases the slag and reduces the blow-holes, | 
besides making very hot metal. Rails made of nickel- 
chrome steel have been tried on several roads, and appear 
to give a life three times that of Bessemer or open-hearth 
steel. The alloy makes the steel tough and of close 
grain, while the high carbon content which can be used 
in combination with it ensures great hardness. Rolled 
manganese steel rails are being tried also, and will 
be cheaper and probably more economical than the 
cast manganese rails that have been used on extremely 
sharp curves under the enormous traffic of city elevated 
railways. For testing these railways in comparison with 
ordinary rails a special machine has been built, having 
a pivoted frame with a carriage wheel at each end running 
on a circular rail. Half of this circle is laid with a 
manganese rail, and the other half with an ordinary rail, 
and the frame is revolved upon it by an electric motor. 

A somewhat remarkable development in wrought iron 
is the production of an iron so pure that it can be used for 
railway culverts, &c., without fear of corrosion. The cul- 
verts are made of corrugated sheets, and are being used 
by a number of steam and electric railways. The metal 
has about 99.94 per cent. iron, 0.021 per cent. phosphorus, 
0.02 per cent. carbon, 0.005 per cent. phosphorus. It has 
but a trace of manganese and silicon, and the elimination 
of the former adds to its resistance to electrolytic corro- 
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sion. Corrosion tests in a 5 per cent. solution of sulphuric 


acid for 24 days showed a loss of only 0.21 per cent. in 
weight, and in a 25 per cent. solution for 14 hours a loss 
of only 1.5 per cent. Steel specimens in the same tests 
showed a loss of 14.4 per cent. in the former and 91.2 per 
cent. in the latter case. Specimen pieces from the iron 
plates showed 50,0001b. to 55,0001b. tensile strength, 
35,890 lb. to 41,370 Ib. elastic limit, and an elongation of 
40 to 48 per cent. in 2in. with a reduction in area of 65 to 
713 per cent. The metal has attracted the attention. of 
many metallurgists and engineers. 

Closing with a brief reference again to the matter of 
railway rails, it may be remarked that while the mills can 
make excellent rails for special purposes—and for ordi- 
nary purposes if they wish—they still continue to turn out 
commercial rails of a most deplorable character. This has 
been shown forcibly by a report on rail breakages, the 
fractured rails showing almost incredible defects in 
piping, splits, segregation, and all kinds of hidden defects 
and flaws. 
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Compiled by Count Shigenobu 


Fifty Years of New Japan. 
Elder and Co. 1909. Two 


Okuma. London: Smith, 

vols. 
So far as Japanese literature is concerned this book, 
written at the request of Count Okuma by a number of 
high-grade Government officials and others specially well 
informed on particular subjects, was certainly the book of 
last year. Al! the writers are Japanese who have had 
long and very full official experience of progress in their 
own sphere of Japanese affairs since the Restoration, and 
all have access to complete Government statistical 
information. Most of them have been responsible through 
many years for the general public guidance and en- 
couragement along the new lines of social and indus- 
trial progress. The result is that the book is by 
a long way the most authentic and authoritative 
account that has yet been published in the English 
language of the history of the new era in Japan. Even 
these two volumes of 1260 pages are necessarily far from 
complete as regards detail; and it may be remarked 


| that, although the writers are frank in their criticism 
| of the evils existing in Old Japan and of the rem- 


nants of these that have not yet been removed, their 
official status necessarily makes their statements as opti- 
mistic as statistics will allow upon all the results of reform 
or of any deliberate Government action. Thus we find 
here no mention of any famine and desolation resulting 
at home from war with Russia. A curious omission is 
that, although education is dealt with at great length, 
no mention of engineering education is made in the 
chapter devoted to this subject, and only a casual six-line 
reference to it in the very general chapter entitled 
“Résumé of Industries.” This, perhaps, results from a 
desire to avoid reminiscences of a long drawn-out feud 
over this subject between two of the chief Government 
Departments. Thus readers of this most important 
volume should remember that, although it contains 
nothing but the truth, it does not contain the whole 
truth. This applies to several sections of the work, and 
the general impression created upon the minds of Euro- 
peans without personal acquaintance with the facts is 
thus sometimes incorrect; as, for instance, that due to 
the perusal of the brilliant and interesting series of 
chapters upon Japanese religions, culture, philosophy, and 
philanthropy. The book deals comprehensively with the 
histories of politics, foreign relations, the army, the navy, 
the law, police and prisons, provincial and municipal 
local government, finance, communications, industry, 
language, religion, education, the fine arts, and literature. 
Here we can only glance at the industrial results recorded. 

In 1890 the Government revenue from taxes and other 
sources was about 10 million pounds; in 1900 it had 


|inereased to about 30 millions; and in 1907-8 it was 
| nearly 62 millions. 


In 1890 its expenditure was a little 
over 8 millions; in 1900 it was over 29 millions; and in 
1907-8 it just balanced the income at 62 millions. 

One of the most instructive features of the history of 
this “ new era” is the long struggle between progressive 
reform and reaction that had to be fought out before any 
great material results became visible. Foreigners hardlv 
realise that the really rapid practical progress in Japan 
commenced only about half-a-dozen years ago, and that 
no very substantial results began to appear before 1886, 
or twenty-two years back. From 1868 to 1886 the 
struggle towards enlightenment and reform was heroic ; 
since then it has been comparatively easy, and perhaps a 
little vulgar, being carried forward by the forces of com- 
mercial greed among the masses, who somewhat suddenly 
became converted to belief in the gains to be made by 
the introduction of European methods, 

From very ancient times the roadway system of Japan 
was much in advance of that in China, or, indeed, probably 
of that in many parts of Europe; but travelling was 
exhausting and dangerous. During the forty years of the 
new era, the post-offices have increased from 180 to 
6560, the postal servants have increased to over 34,000, 
and in 1907 the letters, parcels, &c., carried numbered 
1377 million. A postal money-order service was started 
in 1875, and in 1907 the annual amount of the orders 
issued was 15 million pounds, which was 50 per cent. more 
than in 1908. The postal savings banks were initiated in 
the same year, 1875, and the deposits now amount to 112 
million pounds. The farmers have nearly twice as much 
in these banks as the merchants, and the Government 
civil servants follow close on the merchants, all other 
classes coming a long way behind these three. The first 
telegraphs were erected about 1873. In 1886 the postal 
and telegraph departments were united under one chief 


direction. There are now some 84,000 miles of aérial 
wire, nine miles of underground cables, and 2240 
miles of submarine cables. Including the foreign 


service, over 26 million messages were telegraphed 
in 1907. The public telephone service has been extending 
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gradually since 1896, and in 1907 there were 75,230 sub- 
seribers, who sent 160 million messages over 120,000 
miles of wire. In 1905 the total post-office receipts from 
post, telegraph and telephone were three million pounds, 
and for 1908-9 they are estimated as 3.85 million pounds. 

tailways have been the most costly of the reforms of 
the new era; and there was, therefore, more delay in 
their extension than in other works. Prince Ito and 
Viscount Inouyé were the heroes of reform in this matter, 
and up to 1891 their fight was a hard one. 


between Osaka and Kobe, each about 20 miles long, were 


the only representatives of this form of enterprise. When | 


baftled reformers in want of money are backed by official 
autocratic power, quaint procedures result. 


effect :—‘“ Should the 


reddition of their estates, they will become bankrupt; 


but, if these bonds are collected and employed as capital | 


for railway enterprise, there will be advantages on both 
sides ;"" therefore, the nobles must devote these bonds to 
augmenting the capital required by the Nippon Railway 
Company. 


compulsion. 
gradually to push the northern railway right to Aomori at 
the extreme north point of the main island, a length of 
450 miles from Tokyo. After many contrary prevailing 
opinions the Tokaido route between the new and old 
eapitals was finally preferred to the alternative Nakasendo 
route, and the railway connection from east to west was 


completed in 1888. By this time the total mileage of | 


State-owned and private railway was about 1000. In 
1903 it had increased to 6000; and in 1907 to 6735, with 
2064 engines, 5760 carriages, and 34,104 wagons. 


goods tonnage 24 million; while the revenue was 
£8,200,000, and the expenditure £4,336,000. The gauge 
is 3ft. 6in. throughout, and the capital costs in construction 
and equipment averaged about £5500 per mile. 

In 1896 there were already 34 miles of electric tram- 
way. In 1906 there were nineteen tramway companies, 
working 263 miles of electric line, the paid-up capital 
being £4,000,000. Meantime, there had been a similar 
great development in the mercantile marine. In 1871 the 


total tonnage was 16,000; in 1902 it had grown to 994,400, | 


of which 610,000 were steamers ; in 1908 the total tonnage 
was 1,545,000, of which 1,160,000 were steamers. From 
1899 to 1908 the number of seamen grew from 14,240 to 
22,150, Government licensed, and ordinary unlicensed 
seamen from 38,000 in 1900 to 203,000 in 1904. Of the 
above ships in 1908, 338 of over 1000 tons aggregated a 
tonnage of 932,600, or an average of 2790 per ship. In 
1905 there were 216 non-Government shipbuilding yards 
and 42 docks. 
nese ships was 1} million pounds; in 1900 it had become 
148} million ; and it is now over 330 million, on which 
the freights charged were nearly 1} million pounds. In 
tonnage the mercantile marine now falls little short of 
those of France and Norway, and, besides these two, only 
Britain, the United States, and Germany are ahead of it. 

An interesting chapter in Count Okuma’s book is de- 
voted to joint-stock enterprise. There have been two 
periods of inflated speculation and over-fiotation in Japan, 
these following the two great wars with China and Russia, 
and each Jeading to extensive bankruptcy. In 1895 there 
were 2458 companies with paid-up capital of 17} million 
pounds. In 1906 there were 9330 companies with 1070 
million pounds paid-up capital. 
ways, insurance, spinning and weaving, and grain ex- 
changes are the chief investments. Two years after the 
Russian war there was excessive activity, and shares of 


the South Manchurian Railway Company were subscribed | 


This great enterprise, with its 
very rosy 


for ten times over. 
capital of £20,000,000, appears to have a 
future before it. 

The banks of Japan have had much to do with the 
promotion of new industry in Japan, and their vacillating 
fortunes have followed closely those of the industries 
themselves. 
gone many changes in the forty years; and although the 


and although they were, no doubt, desirable, and even 
necessary, the whole progress in manufacturing and other 
industry would have been steadier if these could have 
been avoided. 
2000 second and third-class banks. Their total authorised 
capital is about £60,000,000, of which the above six repre- 
sent £9,150,000. 


Spinning, weaving, and dyeing are among the great in- | 


A. 3. 
| University Press. 
beginners, and the author apparently knows those points | 
We | 
subject | 

before | 
informed | 
| and angles braced together, making the upright and the jib. 


dustries of Japan. They have always been so, and the 


production of silk cocoons is one of the chief means of | 
From about 1880 the number of modernly | 


livelihood. 
equipped factories has rapidly increased. In 1895 there 
were 47 modern spinning factories, and in 1906 there 
were 83. 
from 1}. to four million pounds, and the number of work- 
ing spindles from } to 13 million. Of cotton yarns the 
imports decreased from 1! to } million pounds, and the 
exports increased from ;4, to 3} million pounds. 
1890 this export business was practically non-existent. 
From 1895 to 1905 the value of the cotton woven stuffs 
produced rose from 34 to 6} million pounds, and that of 
silk stuffs from 3%, to nearly one million pounds. In 1906 
cotton flannel to the value of 13 million poundswas produced. 

Count Okuma’s book contains two most interesting 
chapters upon agriculture, forestry, and fishing. The 
enormous mountain forests of Japan yield an inexhaustible 
store of very high-class timber of great variety; but these 
subjects have minor interest to the readers of THE 
ENGINEER, and there is here no space to dwell upon them. 
But it may be stated that “Austria and Hungary, the 
countries considered richest in forests of all Europe, con- 
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For many | 
years the short lines between Yokohama and Tokio and | 


About 1882 | 
an official Imperial rescript was issued to the following | 
nobles make a bad use of their | 
capitalised pension bonds granted by the Emperor on the | 


This reads like a passage of arms between Mr. | 
Lloyd George and the House of Lords in the year 1915; | 
but the manceuvre failed, and a couple of years later | 
the Japanese Lords found means to slip out of this paternal | 
But in the period 1883-91 Inouyé was able | 


The | 


yearly passengers were now over 142 million, and the | 


In 1892 the foreign trade carried in Japa- | 


Shipping, private rail- | 


The mercantile law of the land has under- | 


There are now six great banks and over | 


| cannot, 

: : ssianse: | of what 
In this period the capital invested in these rose | 
| in the preface to this book that ‘‘ the amount of mathematical 
| knowledge which need be possessed 
| attempting the Calculus is very much less than has been 
Before | 
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| forests in Germany is not more than one-quarter of that 
|of Japan.” 
| mount to any very high value, being less than 14 million 


The exported timber does not, however, 


pounds in 1907. 
The final chapter on Foreign Trade gives the following 
figures :— 
In year 1883, Exports £3,387,000, of which 10 
and 90 
£28, 950,000, of which 34 
and 66 
2,967,000, of which 55 
and 45 9 
£31,713,000, of which 35 ° 
and 65 


These figures are eloquent of the very strenuous, 
honourable, and successful efforts made by Japan ,in this 


manufactured 
raw materials. 
’ manufactured 
/ raw materials. 
manufactured 
raw materials. 
manufactured 
raw materials. 


1903, 
1883, Imports 


1903, 


| last quarter century to take a great place in the world’s 
| industry. 


Count Okuma’s two volumes will long remain the most 


| comprehensive and well-informed survey of this historic 


period and Japan’s work therein, which has been not only 


of enormous importance to Japan itself, but has also been | 


aim of these changes has been to produce greater stability, | of great influence upon the whole world. 


The book is well printed, and its language is terse and 
concise. It is illustrated by a good map of the now ex- 
tensive ramifications of the Japanese Empire and of 
Korea, which shows all the railways and the mail steamer 
routes. 





SHORT NOTICES. 
Elements of the Differential and Integral Calculus. 
H. Love, M.A., B.Sc., F.R.S. Cambridge : 
Price 5s.—This book is intended 


in his subject which present most difficulty to them. 
however, agree with his ideas on the 
a student of mathematics should know 
taking up the study of the Calculus. We are 


by a student before 


supposed,’’ and that the binomial theorem and addition and 
subtraction theorems are ‘‘ quite unnecessary.’’ How far 
a student will progress in the Calculus without these, or what 
sort of intelligent use he will make of the knowledge put 
before him, can be guessed. Dr. Love’s views on the subject 
are diametrically opposed to those of one of the ablest mathe- 
maticians of the day, who remarks that the difficulties of the 
Calculus are not due so largely to any inherent abstruseness 
in the subject itself, but rather to an inability on the part of 
the student to understand some of the elementary theorems 
of algebra, geometry and trigonometry. Otherwise the book 
is well written, and the subjects dealt with are all clearly, if 
somewhat verbosely, expounded. The ground covered is that 
which is customary in such works, and on the whole we,can 


| recommend the book, but most certainly not to that class of 


tain only half of what Japan possesses, and the area of | student for whom its author intends it, 


| the rope without overlapping. 


By | 
The | 
for | 











THREE-MOTOR ELECTRIC SINGLE-RAIL 
CRANE. 


A MODERN type of electric single-rail crane of the three 
motor type, designed to occupy very little room when travell- 
ing up and down the workshop, has recently been specially 
constructed for one of the South American railways by Thomas 
Smith and Sons, of Rodley, Leeds. It is illustrated above. 

The electrical equipment and the cage in which the 
operator sits had to be placed so that they would cleara fixed 
height and avoid coming in contact with anything in the 
shop, and the overall width of the crane was limited for the 
same reason. All the movements are readily under the 
control of the operator. In addition to the crane, the over 
head gantry and leads were provided, and the material to 
strengthen the roof to carry the crane was also supplied. 

The crane is designed to lift loads of 4 tons at a radius of 
10ft., the height from centre of the jib above rail level 
being 11ft. The hoisting is effected by means of a 
grooved drum keyed to a steel shaft, and driven through 


| gearing by a series-wound entirely enclosed motor of 13.2 
| brake horse-power capacity running at about 500 revolutions 


The drum is large enough to take the whole of 
This gearing and motor are 
fixed at the top of the upright on brackets. The propelling 
motion is taken from a 5.4 brake horse-power motor running 
at about 525 revolutions per minute through gearing. The 


per minute. 


| revolving motion is brought about by worm gearing, in which 


the worm is of steel and the worm wheel of hard gun-metal 
machine-cut from the solid. It runs in an oil bath, and is 
provided with ball thrust bearings. It is driven by a 3.1 
brake horse-power motor running at about 465 revolutions 
per minute. 

The carriage is constructed of steel plates, braced and 
riveted together. There are double-flanged cast steel t: ave'- 
ling wheels, and the wheel base is 10ft. Inside the cairiage 
there is fitted a cast iron centre plate carrying the fo. ged 
steel central column, upon which the whole superstructuce 
revolves, and this superstructure is built up of steel plates 


At the top end of the superstructure there is a trolley on 
four rollers running on the flanges of the joists of the over 
head gantry, which is about 260ft. long, this being con- 
structed of steel rolled joists, bolted to the roof beams. No 
portion of the carriage exceeds 2ft. in width, and no part of 
the lower end of the upright extends beyond a radius of 12in. 
The electrical equipment consists of the motors already 
alluded to, together with controllers and resistances. The 
motors were made by J. P. Hall and Co., Oldham, and the 
controllers and resistances by the Electrical and Ordnance 
Accessories Company. The voltage is 220, direct current. 
The armature of the hoisting motor is fitted with an auto- 
matic electric brake, cperated by solenoids connected in such 
a manner that should the supply of current from any cause 
fail, the brake immediately applies itself and prevents the 
running down of theload. A similar brake is also provided 
for the propelling motion. All motions are controlled froma 
cage fixed on the upright, in which are the requisite apparatus 
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for governing all the movements of the crane, which is readily 
done by one man. 

The speeds are as follows :—Hoisting, about 25ft. 
minute with the full load, and lighter loads quicker in pro- 
portion ; travelling, about 200ft. per minute ; revolving, about 
24 revolutions per minute. 
about nine tons. 


FRAME PLATE MILLING MACHINE. 


THE machine illustrated on this page has been built 
by Kendall and Gent, Limited, Manchester, to the 
specification of Kerr, Stuart and Co., Limited, and is in- 


tended for dealing with locomotive frame plates up to 30ft. 
in length. In addition to the usual milling feeds of the 
headstock in the longitudinal and transverse directions, 
spindle is available for drilling and boring, for which pur- 
poses it has vertical feed motions. The machine 


per | 


The total weight of the crane is | 
| with 
| held more rigidly to the bed. 


end of the cross slide, 


| along the 


the | 


consists of | 


means of two cast iron worms of large diameter engaging in 
long half nuts fixed on either side and extending the whole 
length of the machine. The worms are rotated by means of 
gearing froma shaft driven from the electric motor, as clearly 
shown. The advantage claimed for this means of actuating 
the cross slide over the usual method employing long screws 
rfuts fixed on the cross slide is that the slide is 
The nuts subtend an angle of 
120 deg. 

Power is supplied by a 15 horse-power motor mounted at one 
from which all motions are obtained. 
There is thus a total absence of long shafts, screws, &c., 
bed, with their accompanying torsion and back- 

saddle has a reversible automatic feed motion 


lash. The 


| along the cross slide, and is also adjustable by hand, the hand 
| adjustment being operated either by handles at each end of 


the cross slide or by means of a hand wheel on the saddle. 
The spindle is of steel, having hardened and ground conical 
necks running in a gun-metal bush carried in a steel sleeve, 
which slides in a long bearing in the saddle. This sleeve is 

















FRAME PLATE MILLING MACHINE 


a bed and table cast together and provided with T slots cut 
out of the solid throughout its whole length. The bed is 
mounted on standards. The cross slide is cast in one with 
the uprights, which have broad feet arranged to slide on the 
ways formed on each side of the table, and to which they are 
securely gibbed. The cross slide is traversed along the bed by 


' of single reduction spur gear. 


provided with rack teeth into which meshes a pinion, and by 
which the vertical feeds for drilling are obtained. The 
spindle is driven by spur gearing at its upper end, motion 
being obtained from a shaft mounted in bearings on the 
cross slide and driven from the motor referred to by two ratios 
The revolutions made by the | 


spindle are 14, 26, 48, and 90 per minute, the three positive 
drilling feeds being at the rate of 40, 60, and 90 revolutions 
per inch of feed. The milling feed motions of the cross slide 
along the bed are also taken from the 15 horse-power motor 
through the medium of a Renolds chain. A nest of four 
spur wheels drives a similar set of gears with an internally 
sliding shaft and selecting key, thus providing a choice of 
four speeds, which amount to lin., 1gin., 27;in., and 3¥4in. 
per minute along the bed. In addition to these feeds a quick 
power motion is provided in either direction for setting pur- 
poses. This is arranged so that it can be controlled by the 
attendant from either side of the machine, the levers for 
working it being in duplicate. 

The owners of the tool find it a great advance on the slot- 
ting machine. The drilling arrangement is a great conve- 
nience where the size of the hole required is above the capacity 
of the drilling machines on which the plates are originally 
drilled out. As many as ten plates can be milled together. 
On receiving these from the straightening rolls, one plate is 
then marked off and drilled. This acts as a template for the 
others. About four plates are then taken and drilled simul- 
taneously, the scrap material being removed by a pneumatic 
hammer, after which the plates are bundled and milled on 
their edges. 

The principal dimensions of the machine are as follow :— 


ft. in. 
Length of working surface of table 32 0 
i overall pa 36 0 
Width of working surface 49 
Vertical distance from top of table to cross slide 1 6 
Spindle (diameter in body) .. .. . 3g 
Vertical adjustment of spindle . ry ie 
Horizontal traverse of saddle on slide 5 $ 


AMERICAN ELECTRIC LOCOMOTIVES. 


THE first of the electric locomotives for operating the 
Pennsylvania Railroad tunnels and underground termini 
at New York has been put in experimental use. It differs 
materially from other designs, having a high centre of 
gravity, with driving-rod connections from the motors to 
the axles. In the wheel arrangement it resembles two 
four-coupled bogie engines placed back to back, giving an 
engine of the 4—4-4-4 class. The two sets of main frames 
are connected by an articulated joint so as to transmit 
all buffing and draught stresses, and each has a four- 
wheel bogie. On each set of frames is mounted a 600-volt 
2000 horse-power motor, having crank arms on the shaft, 
with a diagonal rod from each crank to a crank on a counter 
shaft behind the bogie; a main connecting rod leads from 
this shaft to the crank pin on the first 68in. driving 
wheel. The engines are designed to haul a train of 550 tons 
—exclusive of the engine—on the 1 in 50 gradients of the 
tunnels, and to attain a speed of 30 to 60 miles an hour with 
this train on the open track. The engines now in service for 
hauling trains through the Cascade tunnel of the Great 
Northern Railway are of the 0-4-4-0 arrangement, having 
two four-wheeled driving bogies with articulated connections. 
The tunnel is 2? miles long, on a gradient of 1 in 59, and the 
electric locomotives haul the entire train with its two steam 
locomotives, the gradients beyond the tunnel ranging from 1 
in 50 to 1 in 60. Electricity is used here on account of the 
dangers from smoke and gases. Each bogie has two three- 
phase induction motors geared to the axles, and the engine 
has transformers to reduce the 6000-volt current on the over- 
head wire to 500 volts for the motors. The total weight of 
the engine is 115 tons. . 


CLEVELAND INSTITUTION OF ENGINEERS.—It has been arranged 
to hold a conversazione in connection with this Institution, on 
Monday, January 24th, 1910, at 7.30 p.m., in the hall of Cleveland 
Literary and Philosophical Society, Corporation-road, Middles- 
brough. 
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A NEW INTERNAL COMBUSTION LOCOMOTIVE. 


FOR mining work the internal combustion locomotive, if 
suitably designed, appears to possess considerable advantages 
from the point of view of safety, compactness, and economy, 
and it is by no means surprising to find that this type of 
engine is gaining prominence in countries where the question 
of economical underground haulage an important one. 


is 


advantage to which the makers direct attention is that the 
vertical engine—a point, it is maintained, which is of con- 
siderable importance when the gauge is narrow and has 
curves of 15ft. radius. The engine works on the ordinary 
Otto cycle, and its fuel may be petrol, benzine, or benzol. 
the latter being a coal tar product, obtained from the dis- 
The latter even cheaper than tar, and hence the 
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ELEVATION AND END VIEW OF LOCOMOTIVE 


The illustrations on this page show a ** New Century ”’ 
internal combustion mining locomotive manufactured by the 
firm of Ironside, Son and Dyckerhoff, of 16, Water-lane, 
London, E.C. In placing this locomotive on the market the 
firm has endeavoured to give it all the features which are 
desirable for mining service, such as compactness ; a small 
wheel base, in order that it may take sharp curves with ease ; 
and, what is most important of all, the property of being 
absolutely safe when used in gaseous mines. Locomotives of 














END VIEW OF LOCOMOTIVE 


this type are supplied in various sizes, ranging from 6 to 
30 horse-power, and they can be made for one, two, or three 
speeds, according to requirements. 

As will be gathered from the 
the single-cylinder horizontal type. 
claimed, has the advantage of long life. 
feature of running with a minimum cost for upkeep. 


drawing the engine is of 
This design, it 
and also the desirable 
Another 
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| is being used extensively in that country. 


| claimed, 
| flame passing into the inlet pipe. 


| only 12ft. 6in., 


reason for its use in a number of mines. 
benzol, however, are the disadvantages that the 


Against the use of 
combustion 





| with, 


| oscillations due to irregularities of the level, 


is not so complete as that obtained with benzine or petrol, | 


and it is also liable to attack the 
seats. 

Low-tension magneto ignition 
worthy of note about this is that the circuit is not earthed, 
as is customary on motor cars. The return path to the 
magneto is provided by means of a separate insulated lead. 


fitted, and a feature 
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This arrangement has been adopted in order to comply with | 
locomotive | 


the 
The cables are 
outside, thus reducing the chances of 
fraving to a minimum. The outstanding feature of the 
engine is that it has no carburetter ; the petrol, after having 
passed through a filter, has free access to the inlet valve, 
jet of petrol and another of water and the requisite sup- 
ply of air being introduced into the cylinder. The in- 
coming air mixes with the petrol vapour inside the cylinder, 
after passing through a double-gauze chamber, which, it 
ensures a perfect mixture and also prevents any 
The double-gauze chamber 
is fixed to the inlet valve, and moves with it. The injection 
of water naturally assists in cooling the cylinder. The cool- 
ing water in the jacket circulates on ‘the thermo-syphon 
system. Water is also ejected from the lower face of the 
exhaust valve, in order to keep the latter cool and also to 
condense the exhaust gases. This arrangement, it is claimed, 
renders it impossible for any flame to pass into the exhaust 
box. As an additional precaution, however, wire gauze is 
placed in the latter. 


| the new Austrian Mining Regulations, since 


metal woven on the 


1S 


cylinder walls and valve | 


| secondly, by reducing the load upon the sleeper unnecessarily, 


a | 
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The method of transmitting the power from the engine to | 


the driving wheels can be seen from the drawing. 
the parallel shafts at the extreme right there is a chain pinion 
which can be set free or caused to revolve with the shafts by 
means of a clutch. 
these in opposite directions, and also over the sprockets on 
the axles. 


On each of | 


A Renolds driving chain passes over | 


Forward and backward movements of the loco- | 


motive are obtained by clutching in either the top or bottom | 


This form of transmission, it is claimed, 


pinion. 
The transmission shafts are on the 


efficient and reliable. 
same frame as the main engine. 
and they can be operated from the cab in the usual manner. 
On account of the special arrangements above referred to, a 
12 horse-power locomotive of this type has a total length of 
a height of 4ft. 9in., and a width of about 3ft. 
which enables it to be used in thé narrowest and lowest mine 
roads. As regards fuel consumption, we are informed that 
this has been found to be about two-thirds of a pint per horse- 
power hour at full load. It has been found from practical 
experience that « 12 horse-power locomotive working at its 


is both | 


Sanding boxes are provided, | 


centre of gravity of the motor is lower than is possible with a | increased by the use of an ‘improved rail joint. 
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full output only uses five gallons of fuel on a ten-hour shift 

It is claimed that this form of haulage, when everything is 
| taken intoaccount, such as maintenance, interest and capital, 
|} and so forth, has proved to be from 30 to 50 per cent. cheaper 
| than horse haulage. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions or on 
correspondents. ) 


THE EXPANSION AND CONTRACTION OF RAILS, 


The marked differences in the resistances which oppose th: 
transition of various vehicles during locomotion--as, for instance. 
when flying through the air, floating upon water, supported upon 
wheels, or when they are merely dragged upon runners over rough 
ground—could not readily be overlooked, but enough care has no 
been taken in estimating the true value of those resistances, which 
are perhaps very much less. evident to us generally, and yet ar 
capable of prodiicing considerable trouble, and of greatly increas 
ing both the cost of traction and of maintenance upon railways and 
tramways. Much can, and will sooner or later, be done to 
ameliorate this state of things. 

The following tigures give us means for comparing the approxi 
mate relative amounts of the rolling friction of a few material 
under differing conditions : 


SIR, 


Steel mono-wheel, upon a steel mono-rail from 
wagon wheel upon steel rails 
Pneumatic tire upon a good road 
Solid rubber tire ” ” 
Steel wheels upon macadam 
” wood 


04 to 06 
a 15 
20 95 
— 
40 , 
— 
Ds, 
00 


46 
2.00 
1.00 


The underlined figures call for special attention, since we hav: 
hidden beneath the apparently small difference they indicate the 
success of an enormous business, and the pronounced comfort of a 
multitude of travellers by motor cars, bicycles, &c. 

The questions to which my observations herein relate may at first 
sight appear to be as insignificant as the tigures underlined above, 

' yet I venture to predict that they will prove to be important, and 
must eventually receive due consideration. 

The great utility of the motor car was made. possible by an im 
proved tire. The economy of rail traction will be very much 

What is required 
is to considerably reduce the difference between the .07 and the .15 
f the foregoing table. The .07 is, I believe, alsocapable of reduc 
tion, even without adopting the mono-rail. 

The high speed attainable and smoothness of running attained 
upon mono-rails are due in great measure to the reduction of 
lateral oscillation by this simple means to a minimum, and the 
number of rail joints by one-half. 

The rolling resistances usually allowed for at low velocities upon 
level, straight rails, in pounds per ton of load imposed upon wagon 
or car wheels, are as follows : 

For railway wagons from 44 lb, to 12 Ib, per ton. 
For road trams from 15 Ib. to 30 Ib. per ton. 

The excessive differences in these amounts have been accounted 
for in various ways. The road tram-rail has great tractive resist 
ance for three very evident reasons, viz.: Because its vertical 
and lateral spring are both destroyed ; (/) the wheel flange as well 
as its tread both act as grinding surfaces ; and (c) the —— 
harbours grit-laden dirt which aggravates the conditions marked (/ 
Thus a loss is incurred which at times is at least 550 per cent. 
greater than the minimum rolling resistance of railway wagon 
wheels, as given above. 

Upon railways the defects marked (a) have still to be reckoned 
and have much to account for in connection with the nearly 
200 per cent. increase between the 44 lb. and the 12 Ib. above 
noted. These figures are intentionally given so as to estimate 
rather under than over the amounts involved. 

Lack of flexibility in the rail, as in the case of the only slightly 
flexible solid rubber tire, produces great absorption of energy, 
which is dissipated mainly in overcoming vertical oscillations 
produced by shocks due to wide gaps at the joints, and lateral 
alignment, and con 

tact surfaces of the rails and wheels, which together produce about 

' two-thirds of the resistance, which increases with train velocity. 
It also very injuriously affects the rolling stock and maintenance 
generally. 

German engineers are aware of this, and recommend an elastic 
rather than a rigid rail, such as the Vignole rail, from this latter 
point of view. It would seem, on the other hand, that its import 
ance has not yet been fully realised by colonial, American, or even 
the rank and file of European engineers for that matter ; for, not 
only have these countries generally adopted Vignole rails, but 
their sleepers, by being often too closely spaced, tend to destroy 
elasticity in two other avoidable ways—viz., first, by reducing 
vertical and lateral rail-flexure to nearly their lowest limit, and, 
and 
thereby losing some of the spring in the sleeper, which should 
deflect at least a quarter of an inch below its centre at its two ends. 
It may not be readily believed, yet these two errors account in no 
| small measure for the following remarkable comparison, taken from 

Kempe’s ‘‘ Engineers’ Year-book for 1899,” which is by no means 

quite accounted for under the heading of bad stoking and inferior 
coa 


a 


‘An English locomotive travelling at 53 miles per hour with 
a tend of 250 tons consumes only 261b, of coal per mile, whereas 
|an American locomotive with the same load, at only 43 miles per 
hour, burns 501b. of coal per mile run.” 


— Maintenance —) 








"American & "Colonial. Rigid Rol) 


Average distance apart - F 
3-0" 


We cannot be far wrong, therefore, in concluding that the rail 
and its method of support have much to do with the great increase 
of tractive resistance indicated above. We have been able to learn 
much from America, but not in connection with the economy of 
rail traction. The following figures show this very clearly, as they 
give the average coal consumption per mile run of American and 
English locomotives :— 

English. 
26 Ib. to 35 Ib. 
30 1b. to 40 1b. 


U.S.A. 
Slow passenger trains 45 1b. to 80 Ib. 
Express trains .. .. 
Freight trains 35 1b. to 45)b. 75 1b. to 120 Ib. 
Some English locomotive engines may burn less than stated 
above, and many American engines burn more for reasons that are 
evsily seen to be accidental only. 
From the tabulated figures we may note that the maximum 
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English coal consumption is only equal to the minimum American 
amount. However, what concerns us is—Can our coal bill be 
further reduced advantageousiy To arrive at an answer to this 
question tractive resistance in all its bearings must be considered 
carefully for the result to be at all satisfactory. Tractive resist- 
ances may be classified as follows :—(A) Journal friction ; (B) 
rail friction, which is greatly influenced by changes of tempera- 
ture, the weight and form of rail, the curvature and grade (if any) 
the methods adopted for fastening the rails to the sleepers, and 
the design of rail joint, which latter again may increase, or reduce, 
coneussion and oscillation; (C) the air resistance; (D) the 
number, and distance apart of wheels, and whether the wheels are 
equally or unequally loaded, and also the manner in which the 
vehicles are coupled ;(E) the number of rail joints which the train 
deflects, which may be from ten to forty times as many as the 
engine driving-wheels deflect. 

The English bull-headed rail, as at present jointed and well 

upported at proper intervals, to the casual observer may appear 
to present ideal tractive conditions, which, however, is far from 
being the case. The joint prevents this from being so wherever 
it is formed with splices or angle plates bolted tightly against the 
ends of the rails. The evil effects of this may be observed more 
plainly in warmer climates, though they are very much more in 
evidence in England than is generally understood. In the semi- 
tropical climate of the Natal coast it is found necessary to cut out 
from 3in, to 6in. in length of the outside rail upon sharp curves 
every three or four months, Again, the Eads bridge at St. 
Louis, which crosses the Mississippi, has very remarkable pro- 
vision made-for the rails, which ‘‘creep” an average distance 
of lft. per day. Continual and daily expense is involved 
in dealing with this trouble on this bridge, the reasons for 
which are probably explained in the following manner :—The fish- 
plates are bolted as tightly as possible to the ends of the rails 
partly to prevent the bolt nuts from being shaken off—this 
tightening being done probably between 6 and 7 a.m. By 8 a.m 
the temperature usually has risen, and'the rail expanded propor- 
tionally. Since the rail is firmly fixed at both ends by the joints, 
and restrained by its supports and sleeper attachments from bend- 
ing downwardly or laterally, it therefore bends upwardly, tending 
to lift the sleepers—-which I have often seen raised Sin. in this way 

at the centre of the rail. An engine now passes on to the 
expanded and slightly arched rail, and, as it advances, it firmly 
holds the rail between its heavily loaded driving wheels and the 
supporting chairs, which thus prevent the rail from slipping in any 
direction except away from the advancing wheels. The rail, 
therefore, either overcomes the gripping power of the fish-plates 
upon the end of the rail-web, or the resistance of the rails and 
sleepers, to this forward motion, and is rolled out flat. Something 
must give way, and it is usually the grip-——upon the rail end—of 
the tish-plates. The rail is now in position to be again expanded 
and rolled forward a little more, each individual advance probably 
being imperceptible to the eye in most cases. 

Upon curves the relative ‘‘ creeping ” of the outer rail is about 
double that of the inner rail, indicating unmistakably that the 
load is a most important factor in creating this undesirable pro- 
moter of track labour, &c. 

Creeping also causes changes in rail-gauge through the slewing 
of the sleepers, which occurs both on tangents and curves. As it 
depends greatly upon the tightness of the joints, the degree of 
which is of necessity fortuitous, how and where all its effects will 
be manifested no one can by any possible means foretell. 

Least harm is done by means of rail contraction upon curves, 
since the rails cannot then exert a straight puil. This deficiency 
of harm is more than made up for on tangents, where everything 
favours its destructive power upon the joints and fastenings, which 
action is not difficult to follow. 

The contracting force increases very gradually with the fall in 
temperature, which fact ensures that the weakest point shall yield 
first, and when it does yield it does so with a snap which injures 
both fish-plates and bolts usually. This slightly weaker and there- 
fore yielding point may be, and probably it is, at the second or 
third joint instead of the immediate one, and thus the whole move- 
ment and force of contraction in 90—instead of the provided 30 
feet of rail is brought intoaction. The initial injury thus produced 
tends to be repeated at this now definitely weaker joint, until 
failure in some way occurs—probably of the bolts first and the 
tish-plates ultimately. Are these effects not well known! The 
passing of loaded wheels may, of course, determine which joint 
witl yield first—another element of uncertainty. Increasing the 
number of bolts at the joints may lengthen their life by distri- 
buting the strains among them, but it also makes the action 
described above the more certain and destructive, and has been largely 
abandoned. 

The expanding force of an 80 1b. steel rail with a rise in tempera- 
ture of 140 deg. Fah. is approximately 75 tons, whereas in 
contracting it may exert a force of nearly 109 tons. This accounts 
for the gradual lengthening of rails as a result of the way they are 
jointed at present. The joint bolts are made tight during the day 
when the rails have expanded, and thus the rails are strained far 
beyond their elastic limit by the fall in temperature at night, 
which latter also induces most harmful kinetic forces in the ways 
already described. 


Train-tractive Resistance 
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Statistics show that most rail failures occur at night, and during 
the winter months ; that is to say, when the rails are more or less 
contracted by a fall in temperature. We find that more than 64 
per cent. of all railway accidents are due to rail failures, and of 
these failures that they are eight or nine times more frequent in 
= in summer. Is this not worthy of more than passing 
1otice ? 

When the rails, during contraction, are tightly stretched upon 
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their supports, they are ‘east able safely to bear the pounding and 
lateral shocks given to them by an engine’s driving wheels ; while 
the rail joints are usually so made that these severe stresses—upon 
the rail ends—are alternately compressive and tensile. In fact, 
almost every possible adverse condition is invited by the fish-plate, 
or angle-plate joint. 

The combined effect of a tightly strung rail, already severely 
strained as a consequence of its contraction, and the alternately 
added compressive and tensile stresses produced at the joints by 
driving wheels with an initial load of from 10 to 14 tons—often 
greatly increased by oscillations—travelling with a velocity of, say, 
60 miles an hour only, may reasonably be expected to overstrain 
such joints ; yet ifarail has been badly strained by rough handling 
it will, of course, then fail at this, the weakest point. 

During rail expansion driving-wheel adhesion is (up to a certain 
pee promoted, while train tractive resistance is also increased, 
»y slackness of the rails, maximum joint deflections, defective 
gauge, alignment, and level. 

On the other hand, during rail contraction adhesion is reduced 
to one-third of its maximum and train tractive resistance reduced 
by reason of taut rails, less joint deflection, better gauge, &c., 
counterbalanced again by wider joint gaps. These* facts may be 
illustrated by the accompanying diagrams A and B. 

The good qualities of steel have been, and still are being, 
severely tested throughout the railway world, but is this wise ¢ 
The mistake of it would at once be made more manifest if it were 
attempted with iron rails. We are paying dearly for some of the 
good qualities of steel. 

London, January 11th. 
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MECHANICAL COLOUR-BLINDNESS. 

Sik,-- Your correspondent, ‘‘A Teacher of Mechanics,” bas 
attacked an old problem in a new way, and an interesting one at 
that. 1 think, however, that he has missed one point of very con- 
siderable importance—of such importance, indeed, that to overlook 
it would be to ruin a discussion in which I hope many will join. 

Your correspondent suggests that many persons are unable to 
form physical concepts which are quite easily formed by others. 
This must be accepted as true. I cannot, however, accept also the 
conclusion that the fact is a ‘‘serious one ” so far as engineers are 
concerned. They seem to get on very well without them. 

We have a great deal of physics taught in the present day. May 
I ask your correspondent to explain their utility’ If he can once 
convince the engineering world that a thorough knowledge of- 
them is important, he will have succeeded in doing a new 
thing. 

In point of fact, most of the world’s work is done now, and always 
has been done, without accurate concepts of any kind. They are 
the exception, not the rule. This is true of religion, of politics, of 
art, of social science. It is specially true of physics. Confining 
my attention to these last, 1t is notorious that the relations of engi- 
neering to dynamical concepts scarcely exist. Take, for example, 
the concept that the effect of gravity varies as the square of the 
distance. Whether it does or does not has no influence whatever 
on the designs or inventions or actions of the engineer. Whether 
force is or is not the cause of motion he cares not at all. A great 
deal of what may be called abstract science is taught in our schools 
under the belief that it must be useful. A belief with much the 
same hasis as faith in the classics as essential toa man’s future 
career. The modern pupil is very shrewd and very prone to ask 
questions. He will learn eagerly that which promises to be of use. 
The business of the teacher is to expound the utilities—a thing he 
seldom does. 

What your correspondent terms mechanical colour blindness 
exists, no doubt. But very often the difficulty met with in framing 
a concept is due to the contradictions contained in the statements 
made. I could give a dozen examples; one or two will suffice. 
Take, for instance, the centrifugal force correspondence to which 
your correspondent has referred. It is beyond all question that 
the concept formed by every one who has twirled a stone at the 
end of a string round his finger is that there is a direct pull on the 
string. It is also certain that the human mind is incapable of 
forming the concept of two forces acting at right angles to each 
other balancing. Nor can we frame a concept of a radial force 
being caused by a tangential force. But this is the only idea or 
concept to be got out of the text-books. I am not arguing that it 
is right or that it is wrong, but simply that it is no evidence of 
colour blindness in a pupil that he cannot reconcile what is 
apparently an obvious contradiction in terms, if not in fact. 

Take, again, the concept that force is the cause of motion. It 
is almost a self-evident proposition that it is. Every teacher, with 
one or two exceptions, tells his pupils that it is. He will talk to 
them of ‘‘ unbalanced forces” ; he will cover the blackboard with 
formula based on the concept that when the boy pushes the door, 
he pushes harder against the door than the door does against him. 
But the very same teacher will, without turning a hair, with an 
audacity only paralleled by Ananias, instruct his pupils .that they 
must accept Newton’s third law as infallibly true, and will, when 
pressed, go through the most astonishing mental gymnastics to 
prove that Newton’s law does not-mean what it obviously does 
mean. 

I, some years ago, had a friend.. He -was rather a high-up 
Wrangler, and peculiarly fond of studying and defining the founda- 
tions of mechanics. He and I had many friendly arguments. To 
the last he maintained that the pull of a horse at one end of a 
trace was greater than the pull of the-cart at the other. In this 
and some other things he was mechanica!ly colour blind. ‘I 
can’t,” he would say, ‘‘ conceive it to be possible for the horse to 
move the cart if he did not pull harder than the cart.” And he 
really could not. 

My own experience teaches me that much of what your corre- 
spondent aptly terms mechanical colour blindness is nothing more 
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practical experience, and were doomed to disappointment, and 
there has been some consequent revu!zion of feeling. 

The Government, however, in their appointments, take the lead 
in requiring scientific training, and, I know, give preference to 
those having degrees ; and the time is not far off, as foreshadowed 
by Mr. Inglis in his presidential address last year, when no public 
money will be spent except under control of properly qualified 
engineers, #.¢., those belonging to the Institution, whose require- 
ments are well known. Every advertisement of any note for 
engineering appointments now specifies technical training @nd 
membership of the Institution. 

I am so often asked as to where to send young menand how they 
should be trained, and hear of so much failure from want of know- 
ledge, that I am not, perhaps, surprised at your correspondent’s 
letter ; but on examination of various cases, one usually sees what 
mistakes have been. My advice, when asked, is that scientific 
training must go hand in hand with practical, that this should be 
as wide as possible, leaving specialisation till after, and embracing 
civil—so-called—as well as mechanical, and that a lad should aim 
at the degree of B.Sc. in engineering. It is, perhaps, a high aim 
and not given to all to attain toit. If beyond their means or capa- 
bilities the A.M. Institution examination must be passed, and no 
one unable to pass this should take up engineering. 

It is, of course, the start that is difficult for the young engineer : 
it was so years ago, and is even more so now, and no one should go 
into the profession who is not prepared to face all the difficulties. 
The true engineer is born, not made. 

WILuiaM Marrtort, M. Inst. C.F. 


January 18th. 


THE STATUS OF ENGINEERS. 

Sir,— 1 have read with much interest a letter in the corre- 
spondence columns of your current issue, entitled ‘‘The Status of 
Engineers,” signed by ‘‘ A Mechanical.” 

It is very evident that the writer is not an engineer in the 
true sense of the word, consequently there is no need to reply to 
the first part of his letter, in which he decries the attempts which 
are being made t> improve the status of engineers. He i 
evidently not c nceraed, and most likely belongs to one of the 
trades he mentic ns in his letter, which may be mechanical, but are 
not engineering. In reply to his assertion that the consulting 
engineer is no longer necessary, I will give two instances only out 
of many that are constantly coming to my notice, in each of which 
much money would have been saved if a consulting engineer had 
been employed. 

The first is a large brickfield where steam was employed as the 
motive power, the exhaust steam from the engine afterwards 
passing through a series of heaters that extracted the surplus 
moisture from the bricks on their way to the kilns. Demands for 
more power required that a new engine should be purchased, and 
the company were persuaded to put {down a 250 horse-power gas 
engine on the score of economy, the gas engine manufacturers 
and their scientific staff assuring them that an exhaust-heated 
boiler would supply all the steam necessary for the “‘ driers.” This 
was found to be a ghastly error, as it is still necessary to use the 
old boiler, which burns nearly as much coal, in order to supply 
steam to the driers as it did when driving the steam engine. 

Example number two is a cement works where it was decided to 
go in for electrical driving, and where the company’s engineer was 
allowed to adopt his own scheme and order his own plant. The 
works are very much scattered, and the conditions require a num- 
ber of separate motors to run at a constant speed, the nearest of 
which is 300ft. from the power-house. A large direct-current plant 
was put down and the current supplied at 230 volts with the 
result that the amount spent on the mains was nearly as great as 
the plant itself. 

I think it may be allowed that both of these instances are simple, 
ordinary, everyday practice, with nothing special about them, and 
yet in each case good money has been wasted that might have been 
saved if a competent man had been employed. 

Your correspondent’s notion of a consulting engineer as a man 
who gathers all his information from makers’ catalogues is great, 
and explains his disinclination to pay fees for what he thinks he 
can get for himself for nothing. ALLAN THOMAS. 

January 19th. 
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Witt. reference to the subject of electric drive in the shop. 
the Electrical Review and Western Electrician calis attention to an 
important arsenal situated at Terni, Italy, in which there are about 
1400 machine tools in use, and electric drive is used throughout 
the shops. The power is obtained from a waterfall, where eight 
turbines generate about 1000 electrical horse-power. The average 
number of men employed is less than 1000, but this can be increased 
to 2000 if larger production is desired. 


AGRICULTURAL Motor CoMPETITION.—The Agricultural Motor 
Competition, which is to be held in connection with the Winnipeg 
Industrial Exhibition, will take place between July 11th and 23rd 
next. It is open to the world. The following rules and condi- 
tions will be strictly adhered to:—The entries will be classitied 
as follows by the judges:—{a) Internal combustion engines 
20 brake horse-power and under ; (/) internal combustion engines 
21 to 30 brake horse-power ; (c) internal combustion engines over 
30 brake horse-power; (7) steam engines; and the prizes will 
consist of : First prize, gold medal ;' second prize, silver medal : 
third prize, bronze medal. All entries must be made on or 
before June Ist, 1910, and each must be accompanied by an 
entry fee of 5.00 dols. Any firm or individual may enter more 
than one motor. The fuel used during any test will be that 





than a lack of power to see how apparent or real contradictions can | sapplied by the Exhibition Association, and will be supplied to con- 


be reconciled. 
substituting real quantities for letters in formule. 
right. 
It isa risky matter to put some so-called ‘‘ physical facts ” 
practical form. I know one case in which a demonstrator was 


No doubt he is 


brought to signal disaster over Newton’s third law by applying it | be on the grounds not later than July 11th, 1910. 


‘© A Teacher of Mechanics” speaks of the value of | testants at the following rates: 


But the unwary teacher will find the ground full of pitfalls. | : : » 
into a | Each competitor must have sufficcient staff for the care of and 


** Gasoline, 20 cents per gallon of 
277 cubic inches ; coal oil, 18 cents. per gallon of 277 cubic inches ; 
| soft coal, 8.50 dols. per ton of 2000 Ib.; wood, 4.50 dols. per cord. 


All motors entered for competition must 


| running of his motor. 
The tests 


without due thought as a class illustration to the buying of an | will comprise brake test. ploughing test, and such other tests as the 


ounce of tobacco weighed on fraudulent scales. 

In conclusion, I would ask your correspondent to tell us definitely 
in what particular direction mechanical colour blindness injures 
a mechanical engineer in the conduct of his business. In this 
connection we do not want generalities. We want definite appli- 
cations to the course of events in our engineering workshops. 
Nothing short of this can be convincing or useful. 


January 17th. PATER. 


FAILURE OF TECHNICAL EDUCATION, 


Sir,—My attention has been drawn to a letter in your issue of 
December 31st, 1909, under the heading of ‘* Failure of Technical 
Education,” which I had missed. 


| judges deem essential. The ploughs, belts, chains, water tanks, 
and such other things as may be required during the test must be 
supplied by the contestants. Each contestant must supply a 
recording dynamometer, and sufficient charts for two hours read- 
ing for all the tests of his engine. The brake test will consist of 
an economy test, extending over a period of two hours, and the 
maximum horse-power test fora period of thirty minutes or longer, 
at the discretion of the judges. Competitors will be allowed 
fifteen minutes after they have lined up to the brake, to try-out 
| their engine, and to state the amount of load they wish to carry. 
After the two hours’ run, the test will be made of the maximum 
horse-power the engine will develop for thirty minutes, careful 
measurements again being taken of all the fuel and water. The 
hauling tests will consist of hauling a load around the track for a 
period of two hours ; the load will be made up to suit the capacity 





The subject being an important one to very many, perhaps you | of theengine. The ploughing test will extend over a period of three 


will find room for a few remarks on the other side. 
make the statement that there can be no failure in good scientific 
education—I prefer this term. We have been and are still passing 
through a crisis, much as Germany passed through years ago, and 
the reasons are not far to seek. 

(1) The state of trade has been exceptionally bad, and; not only 
engineering, but every profession has found it so. 

(2) Having started technical education later than Germany, we 
are now experiencing the flooding of the market by men turned 
out in ever increasing numbers, just as Germany did. 

(3) Many people thought at one time that a scientific education 
would enable a man to become a skilled engineer without much 


Allow me to | hours, or longer, if deemed necessary by the judges. 


The con- 
testants may use any make of plough they wish. The depth of 
ploughing to be as directed by the judges. A recording dynamo- 
meter will be placed between the engine and the plough, which 
will accurately record the pull for at least a period of two hours. 
Careful measurements will be taken of the fuel and water used, 
the acres ploughed, the draw-bar pull, the fuel per acre, the 
distance travelled without replenishing, and such other data as the 
judges deem essential. It is to be expressly understood and 
agreed by the manufacturer that the engines entered in the com- 
petition are of the same material and construction as those he is 





selling in the open market. 
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15-TON STEAM CANTILEVER CRANES. 


TWO 15-ton cantilever cranes have just been supplied to 
Sir John Jackson, Limited, by Cowans, Sheldon and Co., 
Limited, Carlisle. One of these cranes is illustrated above. 
Both are capable of lifting, revolving, and travelling with a 
load of 15 tons, at a radius varying from 25ft. to 90ft. All 
the motions of each crane are driven from one pair of steam 
engines, having cylinders 10in. diameter by 12in. stroke. 
Steam is supplied from a marine type boiler, with a furnace 
adapted for burning wood, as the cranes are being sent 
abroad to a place where coal is very expensive. The boiler is 
8ft. long by 6ft. diameter. The driver's platform is brought 
well to the front, so as to give him a good view of his work, 
all levers being arranged close together, so as to be under the 
control of one man. 

The crane travels on twelve wheels, six on each side, the 
centres of rails being 22ft. 6in. Eight of the twelve wheels 
are geared. The carriage is built up of channels, angles, and 
plates, all the bracings being of channel section. On the top 
of the carriage is placed a circular girder, carrying a roller path 
and rack, the rack being made of steel pins, case-hardened. 
A live roller ring is introduced between the bottom circular 
girder and the top circular girder, and the cantilever is fixed 
to this top circular girder. The cantilever is built up of 
channels and angles. Its total length is 144ft., and it is 
10ft. 6in. deep at the back end, 18ft. 6in. deep in the centre 
by 5ft. deep at the nose. The trolley travels on a track 
carried in the centre of the cantilever, the gauge of this track 
being 3ft. 6in. The gearing is of steel, and is mostly machine 
cut. The lifting and racking barrels are of cast iron, and are 
turned and grooved in the lathe to fit wire ropes. They are 
large enough to take the whole of the lift without the ropes 
A corrugated shelter covers the machinery and 


riding. 
The ballast is arranged at the tail end, 


operator's platform. 
and is of concrete 

The specified speeds were as follows :—Lifting: 
30ft. per minute; 10 45ft. per minute; racking, 
15 tons, 150ft. per minute; travelling. 15 tons, 40ft. per 
minute; slewing, 15 tons, one revolution in one and a-half 
minutes. On the trials these speeds were, we are informed, 
all exceeded. The crane was tested in all its motions with a 
load of 18? tons. The engraving shows the test weight not 
at the extreme radius, it having been drawn in for con- 
venience in photographing. 


15 tons, 
tons, 


AN INTERESTING AMALGAMATION. 

THE official amalgamation of the Society of Engineers and 
the Civil and Mechanical Engineers’ Society was, no doubt, 
effected months ago, but it was only on Wednesday night that 
the members of the contracting parties had an opportunity of 
congratulating themselves on that happy event. The union 
was celebrated by a banquet in the Waldorf Hotel, to which 
members of both societies, accompanied by ladies, were in- 
vited. If the success of this pleasant function may be 
regarded as an indication of the future of the joint society, 
it is entering upon a most happy career. 

The dinner was admirably managed, and Mr. Ackermann, 
the secretary, is to be heartily congratulated on its success. 
Mr. Silcock, late president of the Society of Engineers, was 
in the chair, whilst Mr. Noble Twelvetrees, late president of 
the Civil and Mechanical Engineers’ Society, in the vice- 
chair. Mr. Diogo Symonds, the first president of the 
Amalgamated Societies, was unfortunately prevented by 
illness from being present. Several of the other engineering 
societies were represented, and it is to be noticed, particularly 
in view of the connection which the Society of Engineers has 
always retained with architecture, that architecture was well 
represented, and that Mr. Ernest George, A.R.A., president 
of the Royal Institute of British Architects, spoke in reply 
to the toast of ‘* Kindred Institutions.’’ After dinner a short 
musical entertainment was given. 


THE INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SE 
TION).—The annual smoking concert of the section takes place in 
the Grosvenor, Glasgow, on Saturday, February 12th, 
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A NEW BLOW-OFF COCK. 


A NEW type of blow-off cock is being put upon the market 
by James Baldwin and Co., of Devonshire Brass Works, 
Keighley, its object being to eliminate all unequal expansion 
and pipe strains. The special feature of this blow-off cock, 














Fig. 1 


to which its makers have given the name of ** Overall,’’ con- 
sists in the formation of what is termed a temperature jacket, 
or space, in the body of the cock forming an inner and outer 
shell ; but there is only one casting. 














Fig. 2 


Our illustration, Fig. 1, which shows a section of the cock, 
will assist in making the principle clear. The taper plug C, 
which is ground in and not packed in any way, is shown in 
the shut position, the opening being at right angles to those 
in the body of the casting. It will be noticed that there is a 


| jacket or space E which extends completely round the body. 





There are thus an inner and an outer casing surrounding the 
plug, with the exception of at the parts marked F, where it is 
obviously necessary to have solid metal in order to form a 
partition between the inlet and outlet. Owing to this con 
struction, the steam or other fluid at the inlet circulates in 
the jacket, thus maintaining the casing and the plug at an 
equal temperature under all conditions of service, and thus, 
it is claimed, allowing the plug to move freely and to prevent 
it sticking. 

It is pointed out by the makers that owing to the use of plug 
cocks, pipe stresses and strains caused by expansion, &c., area 
source of trouble and give rise to leakage. This, it is main- 
tained, arises from the fact that the bodies of ordinary cocks 
are solid and consequently rigid. It will be gathered that 
the inlet pipe is only connected to the outer shell of this new 
cock, which gives rise to a certain amount of flexibility. It 
is only the outlet pipe which is in rigid connection with the 
plug. 

The makers have recently carried out a test on a 2in. cock 
of this type. The cock was first subjected to high-pressure 
steam, when it was found to be perfectly tight ; that is, as 
regards leakage. It was then allowed to cool down whilst 
under pressure, when it was found that the plug could te 
moved slowly half a turn from the shut to open and open to 














positions with a lever 8in. long. Our illustration- 
Fig. 2—shows an inverted plug type of blow-off cock fitted 
with a locking gland, whilst Fig. 3 illustrates the firm’s 
compound gland type. These cocks are made in sizes from 4in. 
upwards. The cocks are obviously suitable for other pur- 
poses in addition to that of blowing down boilers. 


shut 


SHortty after the first tube railways began operation 
in London it was discovered that many slight fires and minor inter- 
ruptions were caused by dust from the cast iron brake shoes pene- 
trating the connection boxes. An attempt was made to correct 
this evil by using lignum vite blocks, but while they gave a fair 
measure of success, they have now been superseded by fibre shoes. 
These shoes are composed of cotton or jute fibres which are hydraulic- 
ally compressed into layers of gin. thickness. The laminations, 
which aggregate a thickness of 3}in. to 34in., are held together by 
pegs of jarrah wood driven through all the layers. The complete 
fibre part forms the insert of a cast iron shell which fits into the 
brake shoe head by means of four wood screws. The total weight 
of the insert and shell is 19 1b. 2.0z. The shell usually outlives two 
or three inserts before it is dispensed with. Several trials of this 
shoe were made on the semi-open Metropolitan and Distrigh 
Railway, but it was found that in wet weather the binder 
of the fibre had a tendency to,gum, thereby causing flats 
and bad stops. Inserts are. now, however, being made with a new 
binding solution, which not only overcomes this defect, but even 
improves the braking effect on wet rails, 
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A NEW TEMPERATURE INDICATOR. 


FOR indicating or recording variations of temperature at 
any desired distance from the source of heat, the firm of 
¥. Mellin and Co., of 60, Salisbury-road, Kilburn, is 
introducing a new type of instrument invented by J. B. 
Fournier. It is of that type in which the heat is imparted to 
a liquid placed at the closed end of a vessel or tube, the 
yariations in pressure being transmitted to a bent manometer 
tube, the extremities of which approach or recede under the 
influence of the interna! pressure as in the ordinary Bourdon 
gauge. The pressure generated in this tube or vessel is a 
function of the temperature to which it is subjected, and 
this pressure is transmitted hydraulically by a non-volatile 
liquid to the interior of the manometer tube. The illustration 
Fig. 1 shows diagrammatically the general construction of 
an indicator of this kind. A, designates a manometer tube, 
the capacity of which is diminished as much as possible by an 
inert material with a small coefficient of expansion, such as 








Fig. 1—DIAGRAM OF APPARATUS 


sand. This tube is also filled with mercury or some other 
liquid of low volatility. 


to move and so actuate the 
The manometer tube A 


is able 


instrument. is connected to the 


reservoir or explorer B by means of a flexible tube C, which | 


latter may be of any desired length. The reservoir consists of 
a tube which forms a closed chamber, and the small flexible 
tube C penetrates to the centre. 
and more than the lower half of the reservoir, are filled with 
mercury or other liquid D of low volatility, as is also the tube 
A. In the upper part of the explorer there is a small quantity 
of exceedingly volatile liquid E. ’ 


employed for ordinary temperatures, such as those of super- 








(Fig. 2—FOURNIER TEMPERATURE INDICATOR 


heated steam. 
cases, 

Whatever the construction of the explorer may be, it will 
be understood that the pressure generated in it is a function 
of the temperature to which it is subjected, and that this 
pressure is transmitted hydraulically by the non-volatile 
liquid to the interior of the manometer tube in such a 
manner that the amplitude of its deformation or of the move- 
ments of its free extremity is a function of the temperature. 
Before filling, the tubes are washed and may be nickelled, 
silvered, or platinised internally in such a manner that the 
liquids or other bodies introduced therein are not affected by 
impurities capable of modifying their properties. 

The substance employed for filling the reservoir may be 
solid, liquid, or gaseous, according to circumstances. For 
example, for ordinary or low temperatures a liquefied gas, 
such as sulphurous acid, methylic chloride, ammonia, 
carbonic acid, and so forth, may be employed; for medium 
temperatures, a liquid properly so called; and for high tem- 
peratures, a solid body or a gas. In the case of medium 


The general principle is the same in all 


The ends of the manometer are closed | 
by stoppers, and one of the extremities is fixed, whilst the other | 
mechanism of the | 


The whole of the small tube, | 


The design of the apparatus | 
differs somewhat according to the temperature to be measured, | 
but the above construction is the most general, and is | 


| and zine oxide were absent in the ‘‘ scale” and salts. 


temperatures where a liquid is employed, such as ether, 
water, alcohol, benzine, glycerine, mercury, or the like, the 
intermédiate liquid may be dispensed with, the principal 
purpose of this liquid being to render the various parts of the 
apparatus filled with this liquid insensiWle to heat. In cases 
in which it is desired to record the temperature, a suitable 
pen is connected to the free extremity of the manometer tube 
A is employed. 

One of the principal advantages claimed for these instru- 
ments is accuracy under all conditions. We have seen an 
instrument of this type tested, when a coil of small tube, 
connecting the reservoir and the gauge, was plunged into a 
vessel of hot water at a higher temperature than that to 
which the reservoir was subjected. The needle of the instru- 
ment gave an upward kick, but quickly returned to its 
original position, whilst the coil still remained in the hot 
water.’ The makers particularly draw attention to the fact 
that it is only a variation in temperature of the reservoir that 
can cause the needle of the instrument to alter its position, 
and if the volume of the connecting pipe -is altered, say, by 
receiving a blow, the pressure in the pipe will not change, 
since the action of the instrument is dependent upon the 
law of tension of saturated vapours. The illustration 
—Fig. 2—shows an instrument of this kind for measuring 
the temperature of superheated steam. To facilitate the 
transmission of heat to the reservoir, the latter is usually 
surrounded by a bath of oil of high boiling point which has 
previously been superheated to remove its volatile quatities. 
These instruments are made for numerous other purposes, 
such as for indicating and recording furnace and flue 
temperatures, the temperature of ammunition and cold- 
storage chambers, powder magazines, coal bunkers, malt 
kilns, and so forth. 

In addition, the system has also been adopted to utilise varia- 
tions of temperature for actuating mechanism. The system 
is used for the regulation of the temperature of railway 
carriages, for keeping. the temperature constant in cold- 
storage chambers, for the regulation of ventilation, for 
regulating the temperature of malt kilns, &c. 








THE FAILURE IN PRACTICE OF NON-FERROUS 
METALS AND ALLOYS.* 
By T. VAUGHAN HUGHES, A.R.S.M, F.I.C. 

BELIEVING that the welfare of the Institute of Metals will in 
| some measure be promoted should members from time to time con- 
tribute short papers on abnormalities or ‘‘ breakdowns” in those 
metals and alloys which come under their purview, the author 
| ventures to bring this brief notice before the Institute with the 
| consent of the parties for whom the investigation was originally 
made, and to whom he tenders his thanks. Having exhausted all 
| the usual methods of investigation into the cause of the frequent 
bursting pf the brass loco. tubes, which form the subject matter of 
this paper, the engineer 
further enlightenment was necessary, and the author was in- 
structed to endeavour to discover the cause of repeated disasters 

which ended in serious casualties and Government inquiries. 
The first tube submitted to the author was received in two parts, 
| the larger 3ft. 5in. and the other 2in. overall. The pieces fitted 
one another along a line of fracture. The tube had been externally 





| exposed, A working pressure of 160 Ib. per square inch was carried 
in the boiler in whith the tube was fitted. The outside of the 
tube in contact with the boiler water was quite free from corrosion 
of any kind. The inference is that the boiler water was free from 
substances capable of corroding the alloy (70/30 brass) of which 
the tube was composed. No part of the exterior of the tube 
exhibited evidence of having been ‘‘ burnt,” 7.¢., overheated and 
oxidised. The inside, however, was much corroded from end to 
end—the greatest corrosion had taken place near the fracture, 
which, in place, lay nearest the fire-box. The walls of the central 
and least corroded portion of the tube were 0-lin. thick. About 
the area of fracture the least measurement gave a thickness of 
only 0-038in. The whole of the interior of the tube was coated 


in dilute sulphuric acid. A further investigation of this salt 
scraped from the interior led to the conclusion that it was mainly 
composed of mixed basic sulphates of copper and zinc. After 
removing the green coating by dilute sulphuric acid a dark-red 
‘*seale ” appeared, formed of cuprous oxide. Examined under a 
high magnifying power, this layer of oxide was permeated with 
the light-green salt referred to. 

So far it is reasonable to infer that the cause of fracture of the 
tube under working pressure was due to:—(1) Corrosion proceed- 
ing from the inside towards the outside of the tube ; (2) that the 
tube had not been burnt, #.¢., overheated and oxidised, as cupric 
After sawing 
the tube longitudinally and opening, it was observed that the 


| corrosion was not continuous throughout the length of the tube, 


being more marked at the ends, and particularly at the fire-box 
ends, and on one-half of the inside circumference. An exhaustive 
microscopical examination (lin. lengths) of the tube, longitudinally 
and transversely, was made. The crystal grains were found to be 
larger at the ends than in the middle parts. About the area of 
fracture the crystal size was equivalent to that produced by main- 
taining a 70/30 brass of equal dimensions at a temperature of 
800 deg. Cent. for about ten minutes. The crystal size at the end 
farthest removed from the fracture was smaller, resembling that 
of an equal dimensioned piece of brass heated for ten minutes at 
700 deg. Cent. 

The central portions of the tube were normal, both longitudinally 
and transversely, proving that one tube had been annealed at 
about 600 deg. Cent. A peculiarity of the crystals at the seat of 
breakdown lay in the fact that they were uneven. Those nearest 
the fracture were much larger than in an area 90 deg. to 180 deg. 
from it. The boundaries of the largest crystals were corroded, 
and embraced intrusions of cupreus oxide. Obviously, then, the 
tube as supplied by the makers was passable as a commercial pro- 
duction. Slight overheating had taken place at the ends of the 
tube—possibly for expanding purposes. Abnormal overheating, 
however, had occurred near the fracture, which, as explained 
above, abutted the fire-box. 

As the temperature of the water due to the boiler pressure used 
was about 360 deg. Fah., it might bave been advisable to anneal 
the tube in process of manufacture at as low a temperature as 
possible. However, the manufacturer is not to blame here, as 
large crystal grains would have been formed in other portions of 
the tube had it been unevenly or over-annealed in the mill. The 
overheating had taken place after the tube left the manufacturer. 
A chemical examination of the coke used as fuel it to con- 
tain 0.89 per cent. of volatile and 0.37 cent. of sulphur fixed 
in the ash. Such acoke would supply all the sulphur necessary 
for bringing about above results. 

The inquest on the tube so far has shown that by overheating 
of the ends of the tube, particularly the fire-box end, the grain 
structure has been so enlarged that incipient disintegration has 
taken place—that is, the texture has been enlarged, and the crystal 
boundaries become permeated with films of lower oxides, thus 
undermining the strength of the alloy. 

Can the abnormal corrosion be explained ? A word or two anent 
the method of working the boiler. Steam blast was used for pro- 








* The Institute of Metals, 


and managing director considered that | 


with a lightish-green salt, practically insoluble in water, but easily | 





| 





| scraped and wiped so that the metallic surface on the outside was | 285 of this covering was about yy millimetre. 


77 





ducing draughts. As coke was the fuel, the interior of the tubes 
would be subjected to intermittent streams of hot gases containing 
gaseous sulphur compounds—carbon monoxide and dioxide. The 
proportion of the latter gases would depend on the size and volume 
of the fuel in the grate. Two alternative explanations appear 
applicable. The first may be called, shortly, a ‘‘ low-temperature” 
theory. Allowing the ends of the tube to have become overheated 
—the evidence shows them to have attained a temperature much 
above the melting-point of zinc—it is reasonable to conclude that 
the zine on the surface layers of the interior of the tube had 
evaporated. 

A similar result is brought about when rolls of hard brass are 
subjected to a prolonged annealing in a reducing atmosphere at a 
temperature about the melting-point of zinc. As the hot gases 
passing through the tubes consist chiefly of nitrogen—carbon 
dioxide and monoxide—the latter would tend at times to maintain 
a reducing atmosphere and cause cuprous oxide to be formed 
rather than the higher oxide. The joint action of steam and 
sulphur dioxide, evolved when the fires were made in the morning 
or at intervals during the day, using damp coke, coming in contact 
with the cooled cuprous oxide-covered surface, condense and react, 
—— if a little cupric oxide was also formed. - Thus arise the 
sulphates, basic in character, as above investigation shows. The 
cuprous oxide layer, being meshed, suggests such formation as 
following evaporation of one constituent of a crystalline mass. 
The sulphates being once formed, repetition of the combined 
actions would cause the corrosion to continue until breakdown of 
the tube occurred at the fire-box end, where the reactions would 
be most pronounced. 

The second may be shortly referred to as a ‘‘ high temperature ” 
theory. The evidence shows the tube in certain parts to have 
attained the temperature of about 800 deg. Cent. Interaction 
between the hot carbon monoxide, gaseous sulphur eompounds, 
and the copper and zine of the tube could take place.. The ten- 
dency would be to form cuprous oxide, in view of the metallurgi- 
cal action of cupric oxide, reducing gases and sulphur compounds 
under the conditions obtaining. This cuprous oxide would appear 
to be the vanguard of the attack. The cooler and moist sulphur- 
ous gases generated after stoking wet fuel on to the grate would 
be the rearguard and form the sulphates referred to above. 
There was no evidence of carbonates in the green incrustation. 
The heating and cooling of the fire-grate would take place séveral 
times a day under special conditions of traffic. This occurred 
regularly on two sections of the route in a 15 minutes’ service. At 
the top of two gradients of 1 in 17 to 20 the locomotives were 
brought to a standstill for steam-raising purposes. It appears to 
have been the habit of the stoker to charge damp coxe on to the 
white-hot bed of fuel in the grate during these stoppages. Thus 
the cooling and formation of large volumes of carbon monoxide 
can be accounted for. 

The evidence of the contemporary presence of the basic salts of 
copper and zinc, and particularly of the layer of cuprous oxide in 
contact with the tubes, negatives the theory that the bursts of the 
tube followed corrosion of the alloy by impacts of particles of coke 
and ash, induced by the steam blast. As stated above, the tube 
submitted for examination had been externally scraped and wiped. 
On close inspection a chocolate-coloured film could be detected in 
places. 

As the author was not satisfied with the cause of the overheating 
of the tubes—and as the ends presumably had been expanded in 
the cold and no reheating of any kind resorted to in the locomotive 
shed when fixing new tubes in the boiler—he advised further 
investigation ; and as a result several tubes from the same boiler 
were sent for examination. They were delivered to the author 
neither scraped nor wiped. The tubes were externally covered 
from end to end, where in contact with the boiler water, with a 
chocolate-coloured deposit, even and bright. The average thick- 
In order to avoid 
contamination with iron, and to reduce as much as possible admix- 
ture of the scrapings with abrasions of the tube itself, a hard 
copper scraper was used. 

On scraping it was noticed that the deposit was formed in a 
series of layers. The innermost, or that nearest to the metal of 
the tubes, was almost black and very compact. In hardness the 
chocolate-coloured deposit resembled that of tale. The innermost 
layer required considerable force to remove it. In fact, it 
resembled, in general characteristics, a hard varnish. By scraping 
a large number of tubes, similar in all respects as to the amount 
and character of deposit, sufficient for a fairly exhaustive analysis 
was obtained. 

A preliminary test proved that up to 100 deg. Cent. moisture 
only was dissipated from the material. Consequently the bulk was 
heated at 100 deg. Cent. until constant in weight. A portion of 
this was extracted with water. The extract yielded chloride and 
sulphate of lime only. The dried portion was extracted with 
alcohol. This rendered a soap containing iron, alumina, and 
magnesia as bases. 

The residue after the alcoholic extraction was then extracted 
with dried ether. On evaporating a grease, fluid at ordinary 
temperatures was obtained. At a later date several pounds of 
this chocolate-coloured deposit were procured. On more extended 
investigation this grease proved to be a heavy mineral hydro- 
carbon. Such is used as a cylinder lubricant. The locomotives 
from which the tubes were removed were broken up a year or two 
ago. The author has recently been informed that a quantity of 
cylinder oil was found in the water tank, having found its way 
there by the carelessness of the attendants. The doubly extracted 
dry residue was subjected to analysis. In the first place, it was 
incinerated in a stream of purified oxygen and air by the ordinary 
methods of organic analysis. Weights of carbon dioxide and water 
were obtained—the former calculated to carbon in carbonaceous 
matter—as there was not the slightest trace of carbon dioxide 
apparent on heating the dried substance with dilute acids; the 
latter assigned to combined water and hydrogen in combination 
with the carbon most probably. 

The residue after combustion was submitted to analysis, with 
results given below :— 

Per cent. 
{. Bea 
65 
34 
5K 
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Matter soluble in water—chloride and sulphate oflime .. .. 1. 
Alcoholic extract—a soap containing iron, alumina, and magnesia 1. 
Ether extract—rendering a grease fluid at ordinary temperatures 0. 
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Combined water and hydrogen 
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Magnesia 

Ferric oxide . 
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A few observations on the above analysisare desirable. No salts 
of either copper or zinc were found in any of the extracts. A pro- 
portion of zinc appears to have been present as basic sulphate. A 
proximate analysis on a very small quantity led to the conclusion 
that a portion of the copper found was present in the deposit as an 
oxide. The balance of the copper and zine approached the com- 
position of the tube—70/30 brass—indicating that scrapings of the 
tube itself had become admixed with the sample of ‘‘scale.” The 
brass fittings on the boiler might account for some of the copper 
and zinc. The carbonaceous matter—-5-98 per cent.—is apparently 
that derived from the carbon in the innermost varnish-like layer. 
There were no carbonates in the ‘“‘scale,” nor were there carbon- 
ates formed when the extracted deposit was calcined in the air. 
Over thirty measurements of the thickness of the ‘“‘scale” were 
made. They gave an average of 0-09 mm., the maximum being 
0-11 and the minimum 0-07 of a millimetre. It was thought that 
a measurement of the electrical resistance of this deposit would 
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give some indication of its heat conductivity. Consequently, the 
coating on a dry tube was subjected to an electromotive force of 

50 volts. The electrical resistance offered by this coating was 
20 megohms. Several measurements were made before the tubes 
were scraped, with as nearly as possible the same result. When 
the coating was damped by a drop of water where one electrode 
touched it, the resistance fell to 150,000 ohms only. The test is 
instructive as indicating that, even when damp and cold, the coat- 
ing forms an excellent non-conductor of electricity, and, we may 
reasonably conclude, of heat also. 

Since the above investigation was completed several pounds of a 
chocolate-coloured, frothy mass were obtained from stays and 
bracings in the same boiler. The stuff contained a total of 6 per 
cent. of organic substances extracted by alcohol and _ rectified 
petrol. The peculiar nature of the deposit on the tubes, the 
author believes, is sufficient to account for the overheating referred 
to in this paper, and for the corrosion ending in explosion. In 
this instance we have shown that the material has broken down in 
the hands of the user, and not by any aberrations on the part of 
the maker. It is noteworthy that the boilers from which the tubes 
were taken, and others in which similar accidents occurred, were 
fed with the untreated water supplied under the Birmingham 
Welsh water scheme. 

The author is informed that abnormal breakdowns in the loco 
tubes did not oceur when the old supply was used for feed-water. 
The author does not present this paper to the Institute as a 
research undertaken in an establishment replete with every con- 
venience and modern apparatus, expensive and otherwise. He 
therefore trusts it will be received as the outcome of work done in 
an ordinary laboratory designed to deal with routine investigations 
of a metallurgical and engineering character, and equipped at his 
own expense. The opinion and criticisms of members will there- 
fore be very welcome. 
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Iron Trade Revival. 

THE buoyant character of last week’s quarterly meeting 
was repeated to-day (Thursday) in Birmingham, and satisfaction 
was expressed that the better form which trade is taking on seems 
likely to continue and to become emphasised. But there is 
still disinclination to accept the revival as permanent. Such an 
improvement occurred last August. Pig iron consumers who had 
long been content to work on the smallest supplies then apparently 
came to the conclusion that some free buying on the part of a 
few influential users indicated a possible autumn revival. The 
* spurt ” occurred at an unusual time, but a considerable weight 
of material was sold, and by the first or second week in September 
pig iron prices had risen considerably. Although, as already 
intimated, it is impossible to speak definitely, the hope is enter 
tained, amounting on the part of some ironmasters to a belief, 
that this year the improvement may prove to be of a more per- 
manent character than the upward movement of last August, when 
the expected revival was not realised. 


own Cor responde vt. 


Improvement in Finished Iron. 

The most reassuring feature about the iron market at the 
moment is that the revival which has recently been seen in pig 
iron is now to some extent communicating itself to the finished 
iron branch. As an increased sustained demand for the rolled pro- 
ducts of the mills must always be the only safe foundation for a 

yenuine trade improvement in the iron trade in this part of the 
Kingsiom, the circumstance just noticed is of supreme importance, 
for without a larger consumption of pig iron in the mills and forges, 
dictated by a steady growth of finished iron orders, no pig iron 
revival can prove anything but speculative and ephemeral in its 
nature. Prices are also rather better, merchant bars having now 
improved to £6 2s. 6d., with £6 5s. for superior sorts. Stafford- 
shire marked bars are confined this week at £8, which makers 
announced on Quarter Day, and second grade bars, rolled by the 
same houses, are £7. North Staffordshire bars keep at £6 10s. 
at outports, South Staffordshire hoops £6 15s. at works, and gas 
strip, £6 5s. to £6 7s. 6d. per ton. 


Best Thin Sheet Prices. 

The Tinned Sheet Manufacturers’ Association of South 
Staffordshire and East Worcestershire have declared their prices 
for the new quarter at: Best charcoal sheets, £30 per ton ; best 
coke sheets, £28 ; and unassorted qualities, £24. The same 
Association quote tin-plates 23s. to 29s. per box for best charcoal 
sorts, and report themselves full of work, with deliveries in 
arrear. 


**Boom” in Galvanised Iron. 

es is continued great activity in the galvanised sheet 
branch. Values have settled for the time being at about £11 ve 
and it is reported that some business is done at £11 5s. The black 
sheet mills are kept busy, and — are steady on the basis of 
£7 5s. to £7 7s. 6d. for doubles, £7 15s. to £7 17s. 6d. for trebles, 
and £7 to £7 2s. 6d, for singles. The present conditions in the 
trade are fairly entitled to be represented as having reached the 
proportions of a *‘boom.” The makers are engaged day and night 
in rushing out orders at top speed and are utterly unable to pro- 
mise date of delivery for new orders arriving. The bulk of the 
business is, of course, on shipping account. 


Pig Iron Confident. 

A very confident note continues to rule in the pig iron 
There are no stocks of any account now to clog the market, 
and, under the influence of a steady current of demand, values are 
hardening. The advance of ls. per ton on forge and 2s. on 
foundry irons announced at the Birmingham quarterly meeting last 
week is fully upheld, and this week’s market is quite as strong as 
on quarter day. Forward transactions this afternoon were marked 
by especial stringency, and business was again limited by the 
indisposition of some makers, both of Midland and Staffordshire 
brands, to quote. Prices are:—Forge pig iron: Staffordshire 
common, 47s.; part-mine, 50s. to 51s.; best all-mine forge, bs 
foundry, 90s.; cold blast, 115s.; Northamptonshire, 49s. to 50s.; 
Derbyshire, 50s. to 51s.: North Staffordshire forge, 50s. to 51s. 6d. ; 


best, 58s. to df 


trade. 


Steel. 
The steel department is one of the strongest branches of 
the Birmingham market. Makers of billets and sheet bars are 


well booked up, and the Belgian prices are now sufficiently high to | 


preclude the possibility of competition from that quarter. Bessemer 
sheet bars are quoted at £5, with Siemens £5 2s. 6d. 


The cost of hematite is high, and there appears to be no early 





maintained. 





per ton. | 


likelihood of steel prices weakening. The increased cost of raw | 
material and the promising development of business have also led | 


to the advance of 5s. per ton in structural steel noted last week, 
viz.. angles, channels, flats, and tees. The price of angles is now 
£6 2s. 6d. to £6 5s. 
have closed their books, and the Association is expected to raise 
the minimum early. Other prices are:—Girder plates £6 5s. to 
£6 7s. 6d., boiler plates £7 10s., and mild bars £6 7s. 6d. to 
£6 17s. 6d. per ton. 


Joists have not yet been advanced, but sellers | 


ENGINEER 


THE 


FROM LANCASHIRE. 


Yorrespondents. ) 


NOTES 


(From our own 


MANCHESTER, Thursday. 
Pig Iron Strong. 

THE market for pig iron in this centre gathering 
strength, and prices again favour sellers. Scotch makes went up 
ls. to Is. 6d. per ton on Tuesday, and hematite was also a shade 
dearer. 
and shipments during the past week from the East Coast are large, 
and have tended to increased firmness in Middlesbrough iron, 
which has reacted here to some extent. In any case, sellers are 
indifferent about offering far forward, except at a premium on 
current rates, 
coaltields is also complicating the position somewhat. 
is about 1s, per ton higher on the week. 


Finished Iron and Steel. 


. 
1s 


Forge iron 


As intimated last week, finished iron prices have with- 


drawn, and although so far as can be ascertained there has been 


no meeting of the Lancashire Bar Makers’ Association, quotations | 


Hoops remain on 


for iron bars have been advanced 5s. per ton. 
Foreign 


the old level. Steel products rule steady at late rates. 
billets are practically off the market. 


Lead and Tin. 
: There is a steady feeling, but business on spot 
Sheets remain firm. Tin: English ingots rather 


Copper, 

Copper 

is slow. Lead: 
lower, 


Quotations. 

Pig iron, 56s. 6d.; Staffordshire, 54s. 6d.; Derbyshire, 
56s, Od.; Middlesbrough, open brands, prompt, 60s. 9d.; January- 
March and April-June, 61s. 7d. Scotch: Gartsherrie, 63s. 6d. ; 
Glengarnock, 62 Eglinton, 62s. 6d., delivered Manchester. West 
Coast hematite, East Coast ditto, first quarter, both 
f.o.t. Delivered Heysham: Gartsherrie, 61s. 6d.; Glengarnock, 
61s.; Eglinton, 60s. 6d. Delivered Preston: Gartsherrie, 62s. 6d. ; 
Glengarnock, 62s.; Eglinton, 61s. 6d. Finished iron: Bars, 
£6 lds.; hoops, £7 2s. 6d.; sheets, £7 12s. 6d. to €7 17s, 6d. 
Steel: Bars, £6 12s. 6d.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £7 to £7 5is.: sheets. £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d. to £7 12s. 6d.; 
work, £6 10s. to £6 lds.; English billets, £4 15s. to £4 17s. 6d.; 
foreign ditto, £4 5s. to £4 10s.; cold drawn steel, £9 10s. to £10s. 
Copper: Sheets, £75 ; tough ingot, £64 10s. to £65 ; best selected, 
£64 10s. to £65 per ton. Copper tubes, 9d.; brass tubes, 73d.; 
condenser, 83d.; rolled brass, 64d.; brass wire, 6}d.; brass turning 
rods, 67d.; yellow metal, 64d. per lb. Sheet lead, £17 2s, 6d. per 
ton. English tin ingots, £145 per ton. 


67s.: 66s... 


The Lancashire Coal Trade. 

There was only a moderate business passing on the Coal 
Exchange on Tuesday. Locally, the recent advance in house coal 
has tended to check business, and those who covered their require- 
ments in this particular class at old rates are making the most of 
their opportunity. Slack and steam coal show no change either in 
demand or price, though there is not the same competition from 
Yorkshire as was the case a week or two ago owing to supplies being 
required farther North. Shipping demand good. 

BARROW-IN-FURNESS, Thursday, 

Hematites. 
The improvement in the hematite iron market is still making 

y. Consumers are showing by their inquiries, and by the 
business they are doing with makers, that their needs of greater 
supplies are forcing larger orders, particularly for forward 
deliveries, and these indications are becoming so marked that 
arrangements are in progress for putting additional furnaces in 
blast. Several furnaces were prepared some time ago to be put in 
operation as soon as the state of the market justified such a course, 
and it is now considered the time has come when this step can be 
taken. All the more so is this course being justified by the fact 
that stocks are being increased by speculators, who are accumu- 
lating i iron either with the view of using the same in the event of 
prices being advanced, as they are expected to be later on, or with 
the hope of having in hand supplies of metal if deliveries cannot be 
secured from makers. The latter are very well sold forward, and 
are asking increased prices. Makers are now quoting 6s. 6d. for 
mixed Bessemer numbers net f.o.b., and some smelters are not 
disposed to quote at present. Warrant iron is at 66s. net cash 
sellers, and 65s. 6d. buyers. Stocks now aggregate at 29,226 tons, 
which is made up of 12,000 tons in West Cumberland stores, and 
17,226 tons in Furness railway stores. A good record of business 
done comes from makers of special hematite iron, ferro-manganese, 
and spiegeleisen, and the deliveries show that all these classes of 
metal are being bought as well by home as by foreign users. 
Charcoal iron is selling well. The demand for scrap iron is well 
The iron ore trade is much brisker than it has been 
for some time, and native raisers are asking 12s. 6d. for good 
ordinary classes of metal, 15s. for medium, and 18s. for best sorts. 
The demand for the higher class of ore is very brisk. Foreign ores 
are coming to hand more freely, and local smelters are well bought 
forward. 


headw 


Steel. 

There is still full activity in the Bessemer steel trade, and 
orders are coming to hand more freely as well from home, foreign 
and colonial sources. Tin bars are also in fair demand, and 
sleepers as well as hoops are enjoying a brisker demand than for 
some time past. There is not anything being done in the produc- 
tion of shipbuilding material in this district, although a year or 
two ago it was quite an active department of local trade. Prices 
are higher. 


Shipbuilding and Engineering. 

There is considerable activity both in shipbuilding and 
engineering, although there is room for more business in the ship- 
building trade. Engineers are busy not only on marine work of 
great magnitude, but on gun mountings and in the work of build- 
ing an airship for the Admiralty, which is to be ready in April or 
May next. The construction of this vessel is being kept quite 


secret, but every effort is being concentrated to get her ready in | 


the early spring with the view of testing her capabilities. 


Shipping and Coal. 


The shipping returns show a still further increase in the | ratior ‘ 1 ) 
| South Yorkshire and Scotch coal and coke is being received in this 


exports of iron and steel as compared with the corresponding period 
of last year. Freights are at more satisfactory prices. Coal and 
coke are dearer. Blast furnace qualities of coke are at 23s. per 
ton, delivered at West Coast furnaces. 


THE SHEFFIELD DISTRICT. 


. 
(From our own orrespondent, ) 


The Coal Trade. 

THE state of the coal market, consequent on the settle- 
ment of locomotive fuel contracts with the railway companies, con- 
tinues firm. 
contributing to this end. A few pressing orders, which would in 
the ordinary course be executed in the North, are finding their 
way to the South Yorkshire district, and more, it is reported, to 
West Yorkshire. These orders are for steam and gas coal. 
Buyers, however, for the shipping season are still reluctant to close 


| time, 


Consumers are buying freely, especially in foundry iron, | 


The trouble in the Durham and Northumberland | 


| from 12s, 


| the coke market 


| the trouble in 
| forward, 
| lots” 


| the hematite market 
| for West Coast, 
| consequent on large foreign purchases. 


plates for tank, girder, and bridge | 


| Act. 


| figures at which their regular contracts were placed. 
| ments of coal are comparatively small, but would be larger if the 


| present, because they run so great a risk of detention. 


The dispute in Northumberland and Durham is also | 
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butzit‘is not anticipated that this holding off,will be prolonged, as 
the shipping season will be upon us withinfabout three months’ 
The contract price at pit, as determined by the railway 
arrangements, is 9s. 3d. per ton, the price asked for this year 

shipment being about 10s. per ton at pit. The weight of coal 
exported from Hull for the week ending January 11th was 38,605 


| tons, as compared with 33,562 tons for the corresponding week of 


last vear. 


House Coal Firm. 
Domestic fuel keeps in good demand, mostly due to the 


| season of the year, and the sharp weather experienced of late. 4 


leading feature is the strong demand for London, more especi: ally 
in the higher grades, though seconds are also in increased request 
There is a fair demand for all other markets. In best Barns 
prices range from 13s. 6d. to 14s. 6d. per ton ; secondary qualitic 
to 13s, per ton. 


Small Coal and Coke. 


Better 
the higher rates of steam coal. 
shire and Yorkshire textile districts are now 5s. to 6s. per tor 
these tigures marking an advance of 6d, per ton. The firm tone o} 
referred to last week is maintained, owing con 
siderably to the continuance of the exceptional demand throug! 
the North. Though not many orders are coming 
are sutticient to stiffen the market. For ‘spor 
as lds, per ton is being asked. The contract 
washed are 12s. 6d. to 13s. per ton, and for 


prices are being obtained for small coal, following 
The qualities sent to the Lancs 


they 
as high 


rates for best 


| unwashed Ils, 6d. to 12s, per ton. 


Iron: Sharp Advance in Hematites. 

There is at the present time considerable excitement i 
as much as 78s, to 80s, per ton being asked 
and 75s, to 76s, per ton for East Coast. As may 
be expected, not much actual business is being done, would-lx 
buyers being restrained by the sudden advance, and sellers not 
even pressing at these increased figures. As is well known, most 
of the ore used in hematite is drawn from Spain, and the reason 
assigned for this sudden rise in hematite irons is scarcity of or 
Hematite quotations ar 
delivered in Sheffield and Rotherham. 


75s, 


net, 


Lincolnshire and Derbyshire Irons. 

Lincolnshire makers are well sold, and are not anxious to 
It is felt that, with raw materials going up, higher 
prices must rule later in the year. Lincolnshire quotations are « 
follows :—No. 3 foundry, 53s. 6d. per ton; No. 4 foundry, No. 4 
forge, No. 5 iain mottled and white, 52s. 6d. per ton ; basic, 5 
per ton. These are the advanced rates fixed by the Lincolnshire 
lronmasters’ Association at their last meeting. Derbyshire iro ms 
continue firm at the advance of 1s, per ton recently m: ade. 
foundry, per ton; No. 4 forge, 51s. per ton, Der byshin: 
makers, like those of Lincolnshire, are not pressing sales. Cu 
tomers whose contracts are expiring are renewing them at th 
present price, but makers are confining themselves to as moderat« 
quantities as their customers will be satisfied with. The increas ays 
cost of production, consequent on dearer fuel, ore, &c., will, it is 
held, make advances in prices inevitable in the early future. "all 
quotations for pig iron are net, delivered in Sheftield and Rother 
ham. 


press sales, 


re 
DOS. 


Rails, Hoops, and Sheets. 

Still no change for the better 
depression appears as general as ever. South Yorkshire bars 
remain at last year’s low figures, although the price of raw 
materials has repeatedly advanced. Current quotations :— Bars, 
£6 10s. per ton ; hoops, £7 10s. per ton ; sheets, £8 10s. per ton. 


in finished iron. Thi 


The Steel Trades, &c. 

Rather more business is reported in the steel trade in 
connection with railway and engineering work, and the hopeful 
feeling with which the year started is still maintained. The orders 
received, however, are only of small dimensions. A good business 
is being done in tool steel for the United States and the Continent, 
and the Colonies are also fairly good customers in steel products. 
The home market, however, continues very quiet. There is nothing 
fresh to report in naval and military material, and marine materia! 
manufacturers are still in a condition of partial employment. 


NORTH OF ENGLAND. 


From our own Corresponde nt, 


The Miners’ Strikes. 

THE district is still troubled by the strikes at a consider- 
able number of collieries in Durham and Northumberland against 
the establishment of the three-shift system of working, which has 
been arranged by the men’s executive and the employers as the 
best way of carrying out the provisions of the Miners’ Eight Hours 
Some of the collieries in the Consett district have re-started 
work. Others have recommenced, but it is conditionally—that 
some other way of carrying out the Act will be considered. The 
coalowners of Northumberland and Durham had a joint conference 
at Newcastle on Saturday, and the general opinion now seems to 
be that operations will be resumed on the understanding between 
the individual collieries and their men that only legal cognisance 
will be taken of the Eight Hours Act, and that the three-shift 
system will not be carried out. The miners at the places idle are 
determined not to agree to the three-shift system, though 75 per 
cent. of the total number of collieries have agreed to the arrange 
ment and continued at work. Ballots of the men have been taken 
in the two districts as to whether there shall be a general strike. 
In the meantime the Northumberland Miners’ Association 
has agreed to give lock-out pay to the miners, notwithstanding 
that they are out in defiance of the Association, and 
a protest against what their executive has done. In Durham such 
an arrangement has not yet been made. The miners on strike ap 
pear to be very greatly incensed about the action of their Executive. 
The feeling has undoubtedly become very bitter. On their way to 
Gateshead the miners partially wrecked the Marley Hill collier) 
offices and threw the books down the shaft. The strikes have now 
lasted three weeks, and done a good deal to dislocate business in 
other branches of trade. All the works have plenty of orders on their 
books, but they cannot get a sufficiency of coal. Most of the 
blast furnaces in Cleveland are on slack blast, and very few of the 
finished iron and steel works are in full operation.” A good deal of 


district for manufacturing and domestic purposes, but not enough 
can be procured. Consumers dare not contract for considerable 
supplies, because they might be placed in a difficult position if the 


| Durham collieries, with which they have contracts, restarted soon, 
and put their owners in a position to 


sarry out contracts. Besides 
this, they would have to pay much more for the coal now than the 
The ship- 


shippers could get steamers enough. The fact is that shipowners 
will not send their steamers to the North-East Coast to load coal at 
Thus the 
action of the discontented portion of the Durham and Northumber- 
land miners is creating difficulties all round, and undoubtedly 
interferes seriously with general trade in the district, that being 
the more unfortunate now that a general improvement has made 


| its appearance. 


Cleveland Pig Iron. 
This week it has been a case of politics first and foremost, 
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and business has had for once to take a back seat. Little disposi- 
tion has been shown either to sell or to buy iron and steel. More- 
over, the strikes which are still going on at a number of Durham 
and Northumberland collieries have done much to hamper the 
operations of traders. But both these are temporary matters, 
and have not weakened the market, while the tone continues most 


encouraging, and there is good reason to believe that the spring | 


trade will be more active than any experienced within the last two 
years. With the end of the month a normal condition of affairs is 
expected to be re-established, and we are now fast getting through 
what is generally the slackest period of the year. With a satis- 
factory outlook prices of pig iron, on the whole, are very steady, 
and consumers are paying more for forward delivery than will be 
given for prompt. Makers have been selling No. 3 Cleveland pig 
iron bY prompt f.o.b, delivery at 52s. per ton, and in a few cases 
ius. 3d. has been obtained, the best price that has been reported 
since e¢ pin October. At the close on Wednesday 52s. 3d. was the 
regular quotation for No. 3, while 54s. 6d. was asked for No. 1; 
SIs. for No. 4 foundry, 50s. 9d. for No. 4 forge, and 50s, 3d. for 
mottled and white, all prompt delivery, while for delivery over the 
whole of the first quarter 6d. per ton more had to be paid. 





Hematite Pig Iron. 

Though the consumption of East Coast hematite pig iron 
has fallen off this week, owing to the stoppage of the steel rolling 
for want of coal, the market is very strong and healthy, 
The works which have 


mills 
the prospects are decidedly encouraging. 





and | 


had to suspend operations have not stopped for lack of orders, for | 


they are very well supplied with these, but for lack of fuel. As 
the lessened consumption has been accompanied by lessened pro- 


| same week of the preceding year. 


duction stocks have not accumulated, and the prices are as strong | 


indeed, higher rates are expected as soon as the present 
crisis is over. Makers will not accept less than 65s. per ton for 
early f.o.b, deliveries of mixed numbers, nor will second hands 
either. For delivery over the current half-year 67s. 6d. is the 
general quotation, The advancing prices of materials are forcing 


as ever 


| 2179 tons, compared with 2914 in the corresponding week. 


up the rates for hematite pig iron, and consumers cannot expect to | 


uy at the figures that have recently ruled. For Rubio ore 20s. per 
ton delivered Middlesbrough must now be accounted a low figure for 


prompt, and most merchants are quoting 20s. 6d., with 21s. 

delivery over the next half-year, and the last would be accepted in 
some cases for delivery in the second half of the year. 
Coke has also gone up in price, as might be expected, 
ind anyone who wants to buy for immediate delivery 
has to pay at least 20s. per ton for Durham coke, which is 
what is charged for good South Yorkshire coke delivered at Tees- 
-ide furnaces. German coke is not likely to find its way here, 


when.3s. to 4s. per ton more than the above-named figure is asked 
for it. Durham coke for extended delivery, say, 
June, can be got at 18s. per ton delivered Teesside. 


Pig Iron Stocks and Shipments. 
The stock of Cleveland pig iron in Connal’s public store 
berun to decrease, but with reduced production that 
looked for. After an uninterrupted increase for more 
than a year and a half--from 48,000 tons to nearly 400,000 tons 
this change is very welcome. The total stock held on Wednesday 
395,523 tons, the increase since December 31st being 6205 tons. 
The average increase over the last eighteen months has been over 
20,000 tons per month. The stock consists of 357,670 tons of 
No, 3, 35,118 tons of No 4 foundry, and 2735 tons of other iron 
increase 


has now 
might be 


was 





for | 


} demand. 


| the local steel works under 


up to the end of | 
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have also been made at 51s. 7d. for delivery on March 8th, 52s. 3d. 
twenty-eight days, 52s. 94d. two months, 52s. 5d. March snd, and 
52s, 104d. April 6th. The i impression conveyed by these transac- 
tions is that operators are looking forward to a rising market. 
The quantity of pig iron that changed hands in Glasgow market 


since last report is rather over 40,000 tons—that is to say, the 
quantity of which official note has been taken. 
Scotch Makers’ Iron. 
There has been a good inquiry for Scotch pig iron, 


especially for foundry qualities, the prices of which are up 6d. to 
ls, per ton, while the general position of makers is stronger all 

















round, At Glasgow Harbour Govan and Monkland, Nos. 1, are 
quoted 5&s. 6d.; Nos. 3, 56s. 6d.; Carnbroe, No. 1, 60s. 6d.; No. 3, 
57s. 6d.; ¢ lyde, No. 1, 63s.; No. 3, :..; Gartsherrie, No. 1; 64s. ; 
No. 3, 59s. ; Calder, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Langloan, 
No. 1, 65s. ; No. 3, 60s.; Summerlee, No. 1, 65s. 6d.; No. 3, 
60s. 6d.; Coltness, No. 1, 85s. ; a 3, 59s.; Eglinton at Ardrossan 
or Troon, No. 1, 59s.; No. 3, 57s. 6d.; Glengarnock, at Ardros: 
No. 1, 6d.; No. 3, 59s. bd: : Seidueliiagtion, at Ayr, 6% 

No. 3, . 6d.; Shotts at Leith, No. 1, 63s. 6d.; No. 


6d.; No. 


6d. per ton. 
There are 84 furnaces in’ blast in Scotland, compared with 78 at 


Carron at Grangemouth, No. 1, 65s, 3, ¢ 


this time last year, and 42 are making hematite, 37 ordinary, and 


5 basic iron. 


Pig Iron Shipments. 
The shipments of pig iron from Scottish ports in the past 

week were small, amounting to only 3711 tons, against 4353 in the 
No iron was sent to the United 
States, but Canada took 300 tons, India 280, Australia 126, France 
188, Italy 35, Germany 20, Holland 125, Belgium 10, China and 
Japan 183, other countries 265, the coastwise shipments being 
The 





arrivals at Grangemouth of pig iron from Cleveland and district | 


amounted to 10,660 tons, showing an increase of 3134 tons over the 
imports of the corresponding week of 1909. 


The Hematite Trade. 

™ market for hematite 
Cumberland hematite, 

chased in our market a few days ago at 65s, 6d. 

yet paid since the present advance began 

months hence. 

64s. 6d. 


has been steady, with a fair 


for delivery three 


merchants now quote 67s. to 67s. 6d. per ton for similar delivery. 
The current output of hematite pig iron in Scotland amounts to 
about 14,000 tons per week. The past week’s arrivals in the Clyde 
of hematite ore were comparatively small, amounting to eight 


| steamship cargoes. 


| prices are unsatisfactory. 


Finished Iron and Steel. 

Business in the finished iron trade cannot be said wo have 
materially improved since last week ; but there are indications 
pointing in the direction of a rather better business being done ere 
long with the Continent. The tube trade is well employed, but 
There is sustained activity among marine 
engineers and the makers of sugar-crushing plant. The steel trade 
does not'yet report satisfactory employment, as the orders coming 


| forward for shipbuilding material are still short of what has been 


indeliverable as standard. A substantial in the exports 
of pig iron from the Cleveland district this month is te be 
reported ; indeed, it is seldom that the January shipments are so | 


busy. Two 4000-ton cargoes of pig iron have been shipped 
Middlesbrough to the United States, but they were not in fulfil- 
ment of recent sales. An examination of the shipping returns is 
altogether encouraging. This month to 19th the exports of pig 
iron re ached 69,268 tons, as compared with 49,468 tons last month, 
8,775 tons in January last year, and 60,011 tons in January, 1908 
all to 19th. 
usual in January. 


Manufactured Iron and Steel. 
While the output at the finished iron and steel works has 


‘had to be curtailed by reason of the short supply of fuel the 
situation and prospects are very satisfactory, and altogether 
sanguine views are entertained with respect to trade in 1910, 


Most producers are well off for execution during the current half- 
year, and most prices have recently been advanced. The steel 


from | 


Deliveries to foreign ports are much better than are | 


| and other iron and steel works increased to the 


bar, hoop, and strip manufacturers have raised their quotations 5s. | 


per ton within the last few days, and now for steel bars £6 5s., less 
2} per cent. f.o.t., must be paid, while steel hoops are 


and steel strip at £6 7s. 6d., both less 24 per cent. f.o.t. There 


at £6 10s... | 


is more work on the books of manufacturers than has been the | 


case at any time during the last two years, and it 
that at such a time the works cannot be kept fully going. 
ship plates are firm at £6 5s., less 24 per cent. f.o.t., 
has been made in the quotation for iron ship plates, which can be 
got at £6, less 24 per cent. f.o.t. Steel ship angles are at £5 17s. 6d., 
ind iron ship angles at £7, both less 24 per cent. f.o.t. Heavy steel 
rails are firm at £5 5s, per ton net f.o.b., but the production has 
heen reduced by the temporary closing of the North-Eastern Steel 
Works, owing to lack of coals, but it is expected they will be re- 
started next week. It is reported that a German firm in the 
forging and bridge-building business is making arrangements for 
starting works at Darlington. 


Shipbuilding. 


Steel 









The position of the shipbuilding industry continues to | 


improve. Most tirms have well filled order books, and are assured 
now of full work for 1910. The reports received of the intended 
placing of orders for liners for the Canadian trade are very encou- 
raging, as is also the information that the builders generally have 
their estimating departments very busy. 


NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


General State of Trade. 

THERE has been some development of trade in the last few 
days, but it is only partial, and considerable headway has yet to be 
made before the volume of business assumes the proportions of the 

closing weeks of last year. The excitement attending the elections | 

s to a great extent diverted the attention of business men of all 
: s, and the interest will continue for ten days or a fortnight 
longer, until the pollings are over. Markets have been to some 
extent affected by electioneering results, generally in an adverse 
direction ; but, while considerable fluctuations have taken place in 
the speculative prices, values of iron and coal have been practically 
maintained. A good start has been made with the export coal 
trade, the shipments of the first half of the month showing an 
increase of 400 tons over the quantity despatched from the Scottish 
ports in the corresponding period of last year. 





lasse: 


The Pig Iron Market. 

There has been an active business in the pig iron warrant 
market, both for cash and forward iron. Heavy shipments of 
Cleveland pigs, and restricted output made a favourable impres 
sion, and the best figures of last week were approached. Stock 
Exchange weakness, said to be due to the progress of the elections, 
sent back prices to some extent, but pcbnert rable support has since 
been given through the strong position taken up by Scotch makers. 
Business has been done in Cleveland warrants since last report 
from 51s. 64d. to 52s. 14d. cash, 51s. 104d. to 52s. 54d. one month, 
and 52s, 7d. to 52s, 94d. three months. Sales of Cleveland iron 






is unfortunate | 


but nochange | 


anticipated. ‘There is, however, a fair business being done in 
miscellaneous steel manufactures for export, and inquiry from 
abroad seems to point to a somewhat better condition of business. 
The capacity of the steel works in the West of Scotland is so great 
that no ordinary amount of work is sufficient to keep machinery in 
full operation. 


The Annual Iron Trade Returns. 

The average number of furnaces in blast in Scotland in 
the past year was 82.04, compared with 75.95 in 1908; and the 
average make per furnace per week was 319 tons in 1909, against 
311 tons in the preceding year. With an increase of 131,506 tons 
in the production, it is noticeable that the consumption in foundries 
extent of 153,728 
tons, being 21,000 odd over the extra output, but a falling off of 
21,000 in the exports gives the idea that output and consumption 
just about balanced, but we are informed that the stocks have 
increased by 89,766 tons. The official figures are as follows : 











1909, 1908. Sareeae, Wdeees 
Tons. Tons. ncrease. lecrease 
Production, as per makers’ re- 
turns es as .. 1,361,697 1,230,191 131,506 .. _ 
| Consumption— 
Infoundries .. .. .. .. 189,889 183,410 6,479 — 
In malleable iron and steel 
works 791,466 644,217 147,249 — 
981,355 8 7, 627 .. 153,728 _ 
Exports— 
Foreign _ 
Coastwise 63,619 .. _ 
By rail to England 6,113 .. -- 
290,576 312,562 r - 21,986 
Total consumption and exports 1,271,931 1,140,189 131,742 _— 
Stocks at 3lst December— 
In Connal’s stores 1,000 1,000 .. _ 
In makers’ vards 274,811 185,045 .. — - 
275,811 186,045 .. 89,766 .. 


| 





Exports of Scotch Pig Iron. 


The following table shows the proportions in which the 


past year’s exports of Scotch pig iron were distributed among the | 


different foreign countries: 


1909. 
3,185 
ont 


198. 

France .. 

Holland, Ge rmany, 

Denmark, Belgium, 

Turkey and Russia .. 

Spain and Portugal .. 

Italy y 

| United States 

| Canada .. 

| India, China, Australia, Japan, &e. ‘ 8 
It may be stated that the shipments to Italy in 1908 and 1907 

were abnormally large, and a similar remark applies to our trade 

with the United States and Canada in 1907. 


The Coal Trade. 

There has been an active business in the different depart- 
ments of the coal trade. Cold weather has quickened the inland 
business in household coal, which commands full prices. 
facturing qualities of coal are in demand, and the shipments here 
proved better thon was anticipated, this being ascribed in some 
measure to the disputes in the mining districts of the North of 
England and Wales. In the last few days, however, when there 
have been greater hopes of a settlement of these troubles, there 
has been rather less inquiry. The shipping ports have been busy 
on the whole, and the exportsare expanding. At Glasgow Hi arbour, 
house coal for shipment is quoted 10s. to 10s. 6d., steam coal 
10s, 3d. to 10s. 6d., and splint 10s, 3d. to 10s. 9d. per ton. 


and Austria .. 
Norway, and Sweden 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 


THE weather again told badly on business, 
expected demand due to the difficulties in the North was not 





Manu- | 


and the | 


amounting to 1500 tons, was pur- | 


the highest figure | ¢ 
| OS, 


The cash price of the same class of iron is now at | 
Steady deliveries of Scotch hematite are being made to | 
purchases made some time ago, and | 


| those of the corresponding week by 22,000 tons. 


| beans, 


| Spanish, £13 3s. 


generally, 








| materials in spelter- 


| coals were successful rivals to Welsh. 
| another class in favour, price again being the ruling guide. 


“J 


eo) 





realised. On Change the impression was that the high price of 
Welsh coal prevented this, but coalowners, who have a fair share 
of business, were not inclined to relax prices, having confidence in 
the improvement that will follow in a short time. It was discussed 
on ’Change that Yorkshire and Scotch coals found buyers on 
account of their cheapness, and that in some cases even German 
Welsh steam seconds were 
All 
points considered, there was a tolerable degree of briskness. 
Swansea, in particular, did well, and despatched 20,000 tons more 
than it did in the corresponding week last year. 


Latest Cardiff Quotations. 

Political feeling interfered with the commercial this week, 
and even on ‘Change business was of a half-hearted character. 
The most favourable outlook was that the tendency of the market 
was for higher prices, and this would have béen more pronounced 
but for the stormy weather. Latest prices Best large steam, 





l6s. 9d. to 17s. 3d.; seconds, 16s. to 16s. 9d. ; ordinaries, 15s. 6d. 
to l6s.; best drys, 16s. 6d. to 17s. 3d.; ordinary drys, 15s, 6d. to 
l6s. 3d.; best washed nuts, 14s. to 14s, 6d.; seconds, 13s, to 


13s. 6d.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. to 11s. 6d. ; 
very best smalls, 9s. 3d. to 9s. 9d.; best ordinaries, 8s, 6d. to 9s. ; 
cargo smalls, 7s. 6d. to &s. 3d.; inferior kinds, 7s. to 7s. 6d.; very 
—_ Monmouthshire pag vein, 15s. 6d. to 16s. ; ordinary Western 
Valleys, 15s. to 15: ; best Eastern Valleys, 14s. 3d. to 14s. 9d.; 
seconds, 13s. to Ben ‘Od. Bituminous Very best households, 
17s. 6d. to 18s. 6d.; best ordinaries, 6d. to 16s. 6d.; No. 3 
Rhondda, large, 17s. 3d. to 17s. 6d.; brush, 13s. 6d. to 13s. 9d.: 
smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 13s. 9d. to 14s.; through, 
10s. 9d. to 11s. 3d.; smalls, 7s. 9d. to 8s, 3d. Patent fuel, 15s. 6d. 
to 16s. Coke: Special foundry, 24s. to 27s, 6d.; foundry, 19s, to 
20s.; furnace, 17s. to 17s. 6d. Pitwood, 18s. 9d. to 19s. 3d. 









Newport Coal. 

Elections are checking business, 
latest quotations, but the volume of trade 
little easier. Pitwood unsteady. Latest: 
15s, 3d. to 15s. 9d.; Western Valleys, 14s. 
Valleys, 14s. to 14s. 6d.; other kinds, 13s. 
smalls, 7s. 6d. to 8s.; seconds, . to 7s. 6d.; inferiors, 6s. 6d. to 

9d. Bituminous: Best hccietieline 15s. 6d. to 16s.; seconds, 
to 15s. Patent fuel, lds. to 15s. 6d. Coke: Foundry, 18s. 
fd. Pitwood, ex-ship, 18s. 9d. to 


sellers holding fast to 
satisfactory ; smalls a 

Best black vein, 
9d. to 15s.; Eastern 
3d. to 13s. 9d.; best 














14s. 
to 
19s. 


19s.; furnace, 17s. to 17s. 
3d. 
Swansea Coal. 


No alteration, 
quotations firmly maintained. 


but a good steady undertone and _ last 
Coal exports last week exceeded 
Large coal prices 
red in strong demand ; machine-made coals firm ; also rubbly 
Last quotations :—Bestanthracite malting 23s 
21s. to 22s. net ; big vein, 18s. to 20s., less 24 : 
to lds. 6d., less 24; machine-made cobbles, 
net; Paris nuts, 25s. 6d. to 26s, net; French 
26s. 6d. to 27s. 6d. net ; German nuts, 26s. 6d. to 27s. net ; 
18s. 6d. to 19s. 6d. net ; machine-made large peas, lls. to 
6d.; fine peas, 10s. 6d. to 11s. net ; rubbly culm, to 6s. 6d., 
less 24; duff, to 3d. net. Other coals: Steam, strong 
inquiry, good prospects; best large, 17s. to 17s. 6d.; seconds, 
14s. 6d. to 15s.; bunkers 10s. to 11s.; small, 7s. to 9s. 6d. all less 
}. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s, 6d. ; through, 
. 9d. to 15s. 6d.; small, 10s. 6d. to 11s.; patent fuel, 13s, 6d. to 
s., all less 25, cash 30 days. 


firm ; 
culmand duff better. 
to 24s. net ; seconds, 
red vein, 13s. 6d. 

23s. 6d. to 24s. 








nuts, 
12s. bs. 


2 2. 
os. os. 


Iron and Steel. 

A substantial cargo of steel rails left Newport for Manaos 
this week, totalling 5240 tons. This will very likely be diverted 
into one or two ports. One new feature of business has been the 
despatch of several cargoes of rails on Great Western account, 
principally from Newport to Highbridge, for though in the aggre- 
gate under 500 tons, it is a beginning. Dumping was in an in- 
creased ratio, principally by way of Newport, 2771 tons coming 
from New York and 55] tons from Antwerp last week. This week 
2080 tons steel bars from Bruges, 500 tons blooms from Antwerp. 
From Grimsby 655 tons pig iron. Iron ore has been received in 
large bulk by Blaenavon and by Guest, 3000 tons coming from 
Bemsaf, but principally from Bilbao. Newport transmitted bars 
to Lydney and iron in good bulk to Bristol. No change in market 
quotations rails. Bars quoted higher at metal market, Newport, 
Siemens, £5 to £5 2s. 6d.; Bessemer, £417s. 6d. to £5. Pigiron as 
follows : Hematite, mixed numbers, 64s. 6d. cash and month ; 








iT) 








Middlesbrough, 51s. 10d. cash ; 52s. 2d. month ; Scotch, 58s. cash 
and month ; Welsh hematite, 70s. 6d. to 71s. 6d. d.d.; East Coast 
hematite, 70s. to 71s. ¢. Other quotations : —Block tin, 
£146 10s. cash ; £148 three months; lead, English, £14 3s. 9d.; 


9d.; spelter, £23 7s. 6d.; silver, 244d. per oz. 





Tin-plate. 

Another good week’s record has characterised the trade 
Swansea, Llanelly, and Lydney figuring well. At 
Swansea there was a substantial make of 82,636 boxes, 96,422 
boxes were despatched, and stocks now consist of 122,565 boxes. | 
note that Lydney, Glos., sent 69 tons to Newport. Latest report 
is to the effect that the market is very firm. A large quantity of 
business has been placed for all markets and at full price. Load- 
ings this week are considerable, and include New York, Antwerp, 
Rotterdam, Mediterranean ports, &c. On Saturday last there 
were 91 vessels in harbour of all kinds. Pric s firm: Ordinary 
plates, Bessemer and Siemens, 12s. roofing sheets, 
£8 10s. to £8 15s.; big sheets, £8 7s. 6 s.; finished - wk 
plates, £10 15s. to £10 10s.; galvanised sheets, 24 g., £11 ds. to 
£11 10s. Cwmfelin millsare to be increased by ten, and are to be 
the largest in the kingdom. 





Llanelly. 

The new year’s expectations are being fulfilled, and quite 
a welcome demand is being made on the best anthracite coals, whicli 
prophets say are to constitute the special coals of the district. Last 
week good cargoes were despatched to France and Germany. Itis 
hoped that the labour dispute at Dynant will have a peaceable 
ending. A notable event of the week was the starting of the new 
cold roll plant at the old Castle Works, which was successfully 
carried out. Coal market firmand improving. Local dock getting 
busy. 


Port Talbot. 

Business much affeeted by the storm, and this accounts 
for a decrease in totals ; yet exports amounted to over 35,000 tons, 
and imports close upon 5000 tons. Tarbach tin-plate prosperous, 
and the prospects of the port are good. 


New Industries for Swansea. 
It is stated in the district that one of the largest firms in 
the kingdom in connection with zine concentrates—the raw 
is likely to be established in close proximity 


| to the new King’s Dock. 


| 
| 
| 
| 
| 
| 


The Taff Fusion Bill. 
An important meeting of freighters was held in Cardiff on 


| Tuesday, when it was resolved to oppose the fusion by 149 votes, 


representing 14,900,000 tons to nil. It appears that 29 votes pre - 


| viously in support are now cast in opposition. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent. 


Rheinland-Westphalia. 
THE orders that came in just before and immediately after 
the holidays secure employment for this and part of next quarter, 
and the prices quoted are fairly remunerative. The spring is 


generally expected to bring improvement to the iron and steel | 


trade ; there is more confidence shown in many branches, marine 
and shipbuilding material, for instance, being very well inquired 
for. In the railway department there is rather less life stirring, the 
reserve of the State Railway Administration being keenly felt. On 
foreign account a healthy business was done in November last ; 
nearly 400,000 t. iron have been exported. The ** Convention 
of Prices ” of the heavy plate mills was, on the 13th inst, prolonged 
till the end of 1910. Basis quotations were at the same time 
raised M. 2.50p.t. + 


From the Siegerland. 

Pig iron continues quiet, only the most urgent require- 
ments being bought. Both inland and foreign ore having become 
dearer of late, quotations for all sorts of pig iron have met with 
arise. Foundry pig is now standing at M. 59 to M. 60; No. 2, 
M. 57 to M. 58; steei iron, M. 59 to M. 60; spiegeleisen, M. 62 ; 
forge pig, M. 56 to M. 57 ; white and grey special brands, M. 58 
to M. 60 p.t., free at works. Hematite, M. 62 to M. 63 p.t., free 
Oberhausen. Scrap iron continues firm as before. Dealers have 
shown less reserve, and prices have here and there been a shade 
easier ; but they are still exceptionally high, and the steel works 
have been compelled to consume more pig iron as a substitute for 
scrap iron. Semi-tinished steel has naturally become dearer in 
consequence, and (raw) billets are now standing at M. 85 per ton at 
works. Prices for bars, M. 110 p.t. Oberhausen and M. 103 p.t. 
Diedenhofen, are considered fairly remunerative. Employment at 
the steel works isirregular. The prices of sale, M. 110 p.t. Essen, 
Siegen, or Dillingen, are likely to meet with advances. A good 
condition prevails in the steel trade; for the best sorts M. 135 p.t., 
free Siegen, has to be paid. At the rolling mills a fair number 
of export orders have been secured. 


Sales of the Steel Convention. 

In December, 1909, deliveries of the Steel Convention 
amounted to 409 840 t., as compared with 390,355 t. in November, 
1909, and with 358,491 t. in December, 1908. This shows an 
increase of 19,485 t. as against November, 1909, and 51,349 t. 
against December, 1908. Of the deliveries in December last year, 
152,673 t. were semi-finished steel, 156,315 t. railway material. and 
100,852 t. sectional iron. ‘ 


The German Output in Pig Iron in 1909. 
The Union of German Iron and Steelmakers has just pub- 


lished the statistics of pig iron production during the past year. | 


= pr 


The total output was 12,91 
in 1908. 
lowest figures in 1908. The increase has extended to all sorts of 
pig iron ; in foundry pig, 2,591,919 t. were produced ; Bessemer, 
412,118 t.; basic, 8,261,538 t.; steel and spiegeleisen, 1,099,772 t.: 
and forge pig. 662,306 t. Output in the different districts was as 
follows :—Rheinland- Westphalia, 5,547,44 
3,863,828 t.; the Saar district, 1,132,344 t.; Silesia, 850,711t.; 
Central and East Germany, 689,690 t.; the Siegerland, Hesse- 


Nassau, and Lalm district, 623,128 t.; Bavaria, Wurtemburg. and | 
| 


Thuringia, 210,504 t. 


The German Coal Market. 


A slackening off in demand is felt in the Silesian coal 
trade, caused in some measure by heavy purchases during last | 


quarter. Over-production is reported from the Upper Silesian 
cokeries. In the Rhenish- Westphalian district all sorts of coal are 
in good demand. 


No Change in Austria-Hungary. 


some branches being in a good condition, with more orders coming 
in, while others state employment to be slackening off. Sales 
have been somewhat limited on the Austrian coal market, con- 
sumers having provided themselves amply beforehand. 
firm. 


Bright Aspect in Belgium. 


Before the holidays the improvement in the iron trade | 


was principally felt in demand, but prices now appear to be im- 
proving also. The outlook generally is more hopeful, and producers 
no longer agree to concessions. A marked rise was felt in the 
demand for bars, those in basic being quoted £5 2s. and £5 6s. 
f.o.b. Antwerp ; iron bars stand at £5 p.t. Inland quotations are 
137.50f. and 140f. p.t. 

amount of fresh work was secured during the week, and prices 
have shown much stiffness at £5 6s. to £5 8s. p.t. for export. 
girders a slow trade is done, while rails are lively. 
inst a rise of 3f. p.t. in the prices for semi-finished steel took place ; 
ingots now stand at 98f. p.t., billets 103f., and plates 110.50f. p.t. 
The former ristorno of 7.50f. p.t. for orders of more than 1000 t. 
continues. Pig iron remains scarce, and prices are rising. Forge 


pig stands at 63f. to 64f. p.t.; basic, 70f. to 72f.; foundry pig, lp 


No, 3, 69f. to 70f., which is equal toa rise of 1f. and 2f. p.t.. as com- 
pared with the quotations in December, 1909. Basic scarce, 
The Belgian coal market is strong, and the higher prices for some 
sorts of fuel are willingly paid. 


1s 


AMERICAN NOTES. 


(From our own Correspondent.) 


New York, January 5th. 


SHOULD the same activity which characterised the steel trade | 


during the last quarter of the year continue throughout the current 
quarter, the steel mills of the country will be oversold almost as 
completely as in the banner of 1907. The upward tendency in 


prices which developed late in the year, and for which there did | 
not appear any substantial reason, checked to some extent the flow | 
With such an enlargement of capacity as is being | 


of inquiries. 
made, the necessity for anticipating requirements will not be so 
urgent. At the same time manufacturers of all equipment into 
which steel enters are not disposed to take much risk. The fact 
that the railroad companies have become large buyers gives an 


present year. The major portion of the material which will be 
wanted this year has either been contracted for or the necessities 
have been made known. Manufacturers of iron and steel would 


refer to meet the demand as it comes rather than to place orders | . 7. . “ae . 
! } | Mansions, 82, Victoria-street.—Section H of this firm’s catalogue | id of the new company will be 

° ° . *> | ac ss O -] > , i > 
| has been forwarded. It deals with centrifugal pumps for acids, acid | “@T° —t 


on their books which could not be filled for six months or more. 
Che extraordinary expansion of capacity now in progress and con- 


templated, and which has been referred to in recent correspond- | 


ence, will more than meet any demand during the latter part of 
the year that is likely to be presented. The largest order that has 
been recently placed in this city covers in the aggregate 25,000 tons 
of structural material for the municipal building. Other large 


local orders will be placed during the winter, and these will be | 


followed by many others in the early spring largely for local and near 
by requirements. 
in the New England and Middle States which will make a heavy 
drain upon the steel miils for material. : 

Advices from many inland centres as well as Pacific Coast cities 
have opened up prospects for very large orders for steel material, 


as | 


7,653 t., as compared with 11,813,511 t. | 
This shows a rise of just one million tons as against the | 


8t.; Luxemburg-Lorraine, | 


Rates are | 


Plates move on satisfactorily; a fair | 


, ; z | wark.—Two catalogues have reached us. 
assurance that mills will continue to be oversold throughout the | : wd 


| also of arc lamps, switchboards, and meters. 


There are quite a number of enterprises brewing | 


which will naturally be secured by the mills in the west, most of 
the orders probably going to the Gary. The lesser industries, 
such as the nail factories and the merchant steel mills, the tin-plate 
mills and the pipe mills, have all gathered a large amount of 
business which will preserve the greatest activity far into the 
spring months. Very little authentic information is to be had con- 
cerning what is being done by the copper interests which are 
endeavouring to bring about a merger. The work is being con- 
ducted, and it may be months before a satisfactory a 
|ean be brought about. The United States Geologi 


| 
| 


Survey 


\ 
estimates the copper production for last year at 1,117,800,060 Ib., | 
| equal to 499,018 long tons. Total exports of copper for December, | 


28,104 tons. For the year 1909, exclusive of Southern and Pa 
| ports for December, the total exports for the year were 301,657 
| tons, as compared with 290,243 tons in 1908, 


New York, January 11th, 1910. 


This city is equipping itself for the better handling of passenger | 


trafic by the construction of an elaborate system of subways on 
which the outlays up to this date amount in round figures to 
60,000,000 dols. This does not include the enormous expenditures 
which have been made by the Pennsylvania Company. The com- 
pletion of the Williamsburg Bridge across East River adds a most 
Important link to the developing resources to Long Island, Other 
similar important tube building enterprises are under con- 
sideration by the authorities, which, when completed, will serve 
the city with a network of underground communication that, 
without boasting, it may be said will not have its equal in 
any city in the world. All advices from the greater :t2el 


centres denote feverish activities in order to keep abreast of the | 


extraordinary demand which continues to develop after the period 
of customary activity was supposed to have subsided. 
symptom of the present oversold condition is cropping out in the 
offerings of premium prices for sheets and tin-plates. There is a 
shortage in both of these products. 
the extent of 18 additional sheet mills and 15 additional tin-plate 


mills, which will be ready to go in operation about March Ist. | 


The condition in the steel plate mills and the structural mills, to 
which reference has been so frequently made, is becoming more 
serious to prospective buyers who must have material or construc- 
| tion operations for which all preparations have been completed. 
| The very latest inquiries show that these mills are sold up for 
| about six months. The western structural mills are even more 
| fully sold up than those around Pittsburgh. The only relief in 
sight for summer consumption is the additional plate and con- 
structional capacity that is now being hastened forward. 

The H. C. F j 
of wages to the 20,000 workmen employed. The advance restores 
wages to the high level of 1907. The demand for coke is active, 
and good prices prevail. 


cover requirements for the first half of the year. The latest large 


order for steel rails was for 20,000 tons, placed by the Chicago, | 


Burlington, and Quincy Railroad Company. It is understood that 
the Pullman Company has secured the contract for 2000 refri- 
gerator cars for the Harriman Lines. Large orders have been 
placed for material to build additional mills for the plant of the 
United States Steel Corporation at Gary, Indiana. Exports of copper 
so far this month 3187 tons. The Copper Producers’ Association 
announces a decrease in the surplus stock of copper of 11,237,000 Ib. 
The stock on January Ist was 141,766,000 lb; 


production in 
December 117,826,0001b. Electrolytic is selling at -14 dols. No 


| immediate movement in copper on a large scale is anticipated. 


Most of the larger consumers are well supplied for the present. 


CATALOGUES. 


HopGeEs AND Co., 14, Devonshire-square, Bishopsgate, London. 


—Catalogue No. 12, giving illustrations, prices, and other particu- 
| lars of **‘ Hodges” turbine blowers, has reached us, } 


THE LAHMEYER ELECTRICAL Company, 109-111, New Oxford- 
street, W.C.—This firm has sent us a well bound catalogue having 


| reference to vulcanised india-rubber wires and cables, 


SHARER AND YOUND, Limited, Marmot Works, Alloa, Scotland 
—This is a pamphlet dealing with paraffin and crude oil engines, 
reversing gears, reversible propellers, and welded oil tanks. 

GEORGE SWIFT AND Sons, Claremont Ironworks, Halifax.— 
Section 1 of this firm’s catalogue is to hand, having reference to 


| drilling machines and other machine tools of various kinds. 


Co., Limited, Edinburgh.— Booklet 
It contains some interesting illustra- 


Bruce, PEEBLES AND 
No. 706 has reached us. 


| tions and particulars of this company’s works and manufactures. 
In M 


On the Ist | 


THE TANDEM SMELTING Works, Merton Abbey, London, 8. W. 
This is an interesting little publication, giving a few facts concern- 


| ing the production of tin alloys, copper alloys, lead alloys, and 
| anti-frictional metals. 


EDWARD BENNIS AND Co., Limited, 28, Victoria-street, S.W.— 
his isa pamphlet dealing with economy in labour and combus- 


| tion, and the over-feed method of machine firing in steam flour 


mills at Bromley-by-Bow and Dartford. 


{OBERT Hvupson, Gildersome Foundry, near Leeds.—An exten 


| sive catalogue has reached us. It has reference to portable railway 


plant and steel tipping wagons. The catalogue contains numerous 

tlustrations, and prices are given throughout. 
TANGYES LIMITED, Cornwall Works, Birmingham. 

canals, 


“Tan-Gyro” centrifugal pump for irrigation, feeding 


| sewage works, emptying docks, &c., has reached us. 


VICKERS, SONS AND MAxiM, Limited, 32, Victoria-street, 


London, $.W.—A pamphlet, which describes and illustrates the | 


V.S.M. automatic forced lubrication system applicable to all types 
of bearings, has been received. The pamphlet describes the system 
in an admirable manner. 

SIEMENS BROTHERS AND Co., Limited, London.—A pamphlet, | 
which illustrates and describes the Siemens electric revolution indi- 
cator, has been sent to us. We have also received a pamphlet 
pertaining to the Siemens battery signal machine, and another 
giving particulars of Siemens electrical pyrometers. 

THE Union Etectric Company, Limited, Park-street, South- 
One gives illustrations | 
of the firm’s dynamos and motors in various kinds of industrial 
service, whilst the other gives prices, particulars of these machines, 
Company, Limited, Grosvenor 


CowPER-COLES ENGINEERING 


valves, filter atomisers, complete atomising plant, aluminium 
welding, acid injectors, and a patented motor headlight. 

ADAMS MANUFACTURING ComPANY, 106, New Bond-street, W.— | 
Catalogue B. This pamphlet deals with ‘‘Igranic” ironclad | 
motor panels for direct-current motors. The booklet is a well | 
completed little publication, and gives information which should | 
prove interesting to those who have to deal with the installation of 
electric motors. 

GEORGE Swirt AND So Claremont Ironworks, Halifax.— 
Section No. 2 of this firm’s general catalogue has been forwarded 
tous. It is a well compiled little publication dealing with various 
kinds of machine tools, including drilling and tapping machines, | 


angement | 


One | 


Capacity is being increased to | 


‘rick Coke Company has just announced an advance | 


Large contracts have been placed to | 


is 4 ; Catalogue | 
No. 144, giving prices and other particulars of the company’s latest 


| decided, for greater convenience of management, to transfer 


| 4635 London-wall (two lines). 
|The two companies will be independent concerns; Mr. 
Skelton will assume the sole control and management of the new 
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two-spindle multiple drilling machines, self-acting planing machines, 
Screw-cutting lathes, &c. ‘ 
ALEX. TURNBULL AND Co., Limited, Glasgow.—Catalogue No, 25 
is to hand from this firm. It illustrates and describes the 
“Harrison” patented steam steering gears, with its latest improve. 
ments, and also gives particulars and illustrations of windlasses and 
capstans. The catalogue is well bound, and constitutes a usefy] 
| and interesting publication. 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Limited, 
This is an extensive catalogue dealing with 
scientific instruments. It is divided into two sections—one having 
| reference to physical instruments, and the other electric.| 
| instruments, such as galvanometers, Duddell thermo-galvaro- 
meters, Grassot fluxmeter, Duddell magnetic standards, &c, 

THE E.Lecrric ORDNANCE ACCESSORIES COMPANY, Ashton, Bir- 
| mingham.—An extensive well illustrated and well bound catalogue 
| has been forwarded to us, which has reference to electrical plant 
and supplies. Among other things, it deals with controllers, 
starting switches, motor control panels, ‘‘ Ordnance” propeller 
| fans, centrifugal or cased fans, electric lighting accessories, te}e- 
| phones, Xe. 


| Cambridge, England. 


CALENDARS, DIARIES, &c., FOR 1910. 


WE still continue to receive calendars, &c., for the present year, 
From Sterling Metals, Limited, of St. George’s Works, Coventry, 
we have a useful calendar, with large daily tear-off sheets. This 
calendar may be used as a diary, for engagements, &c., may be 
noted on the slips in advance, and will automatically come into 
sight on the required dates. W. H. Willcox and Co., Limited, of 
23, Southwark-street, London, S.E., have sent a handy calendar, 
| with monthly tear-off sheets. Thwaites Brothers, Limited, of 
Bradford, are sending out a calendar with long monthly tear-ott 
sheets, bearing pictures of the firm’s manufactures. A. simils: 
calendar is also to hand from Head, Wrightson and Co., Limited, 
of 5, Victoria-street, Westminster. A calendar with large month] 
sheets, and mounted on cardboard, has arrived from Rylands 
Brothers, Limited, of Warrington. From Smith’s Dock Trust 
Company, Limited, Great Yarmouth, we have the usual handy 
calendar, with monthly tear-off sheets and also a daily tide table 
for Yarmouth, Grimsby, Penzance, Milford Haven, Aberdeen, 
Lerwick, and Wick. The Whitman and Barnes Manufacturing 
Company, of 149, Queen Victoria-street, E.C., has issued an 
| attractive wall calendar, with large monthly tear-off sheets. The 
Clay Cross Company, Clay Cross, near Chesterfield, has forwarded 
a neat little pocket diary, containing illustrations and particulars 


| of the firm’s manufactures, and also view of the Clay Cross Works 


An exceptionally large paper wall calendar with monthly tear-oft 
sheets is being sent out by the Glacier Anti-friction Metal Com 
pany, Limited, of Glacier-buildings, 112a, Queen Victoria-street, 
E.C.—John Munro and Co., Limited, of 101-103, King-street, 
Tradeston, Glasgow, have sent us a tempometer or horometrici! 
chart. This consists of a clock dial, mounted on a stout card, i: 
the centre of which is a revolving disc. With the aid of this disc, 
the local mean time, latitude and longitude, of all the principal 
cities, towns, and other landmarks throughout the world can be 
seen at a glance, There is also a calendar so arranged that the 
years, months, weéks, and days since the introduction of the new 
method of time into Britain—1752 A.p. and onwards—are in full 
view of the user, as in an ordinary caiendar.—J, J. Saville and Co., 
Limited, Triumph Steel Works, Sheffield, have introduced quite 
a new feature in a pocket diary they are issuing. This consists of 
several pages ruled for recording the work of cutting tools, drills, 
&c. The book itself is thin and nicely bound. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS. 
ALFRED HERBERT, Limited, Coventry.—Section H of this firm’s | 
| general catalogue, which has reference to the ‘‘Coventry” patented 
stipe . : self-opening die head, has been forwarded to us. 
Varying accounts are given of the iron and steel industry, | 


Mr. A. W. Matuys has opened an office at 43, Chancery-lane, 
London, W.C., to practise on his own account as consulting engi- 
neer and chartered patent agent. 

Mr. ARTHUR P. Hasiam, M.I.E.E., has commenced business on 
his own account, and opened an office at Suffolk House, Laurence 
Pountney-hill, Cannon-street, London, E.C. 

Buck AND HIcKMAN, Limited, of London, Birmingham, Man- 
chester, and Glasgow, give notice that they have severed their con 
nection with the Halesowen Steel Company, Limited. 

THE British Hele-Shaw Patent Clutch Company, Limited, has 
removed into iarger offices at Suthers-street, Oldham, where all 
communications should be addressed after January 17th. 

HULSE AND Co., Limited, of Ordsal Works, Salford, Manchester, 
inform us that they have appointed Messrs. Hartley and Hopper, 
21, Mosley-street, Newcastle-on-Tyne, as their representatives for 
the North-East coast. 

ELectromMoTors LimMITED have removed their London office to 
49, Queen Victoria-street, E.C., to which all communications for 
that district should now be addressed. The telegraphic address 
and telephone numbers remain as before. 

WaALLACH BrorHers, Limited, of Royal London House, Fins- 
bury-square, E.C., inform us of the death of their senior managing 
director, Mr. Julius Wallach, the founder of the firm, but add that 


| the business will continue to be conducted as hitherto. 


Mr. T. G. Howes THomas, Assoc. M. Inst, C.E., who was for ten 
years in the engineering department of the London and South- 
Western Railway Company, and formerly with the late John 
Anstie, Assoc. M. Inst. C.E., of 17, Victoria-street, has now set up 
in practice as a consulting and civil engineer at 47, Victoria-street, 
Westminster. 

A. REYROLLE AND Co., Limited, of Hebburn-on-Tyne, ask us 
to state that they bave a large number of lantern slides illustrating 
various manufactures connected with mining, power installations. 
central station works, &c., which they would be glad to send in 
sets on loan for use in connection with lectures at colleges, 
engineering society meetings, &c. 

Mr. WILLIAM TozER informsus that he has resigned his position 
as director and secretary of James H. Tozer and Son, Limited, of 


| Birkenhead and London, and director and secretary of the English 
| McKenna Process Company, Limited, and has established himself 
| at 328, Tower-buildings, Water-street, Liverpool, as iron and steel 
| merchant and railway plant contractor. 


He also announces that 
he has been appointed agent for Liverpool and district and for 


| North Wales for the Shelton Iron and Steel Company, Limited, 


Stoke-on-Trent. 

OWING to the increasing growth of their business, H. J. Skelton 
and Co., of Royal London House, Finsbury-square, E.C., have 
to a 
separate company their business in broad flange beams. The 
transfer will take effect as from January Ist last. The name and 
A. Skelton and Co., 
Moorgate Station-chambers, Moorfields, London, E.C, Telephone, 
Telegrams, ‘‘Skeltonica, London.” 
A. 


firm, and will retire from H. J. Skelton and Co, for that purpose. 


ConTRACTs.—R. White and Sons, of Widnes, have recently been 
favoured with important orders for switches and crossings by the 
G.1.P. Railway, and also by the Agent-General of the Transvaal 
for the Central South African Railway. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 


When the abridgment is not illustrated the Specification is without 
frawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given 4% the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


STEAM GENERATORS. 


7404. March 27th, 1909.—IMPROVEMENTS IN) FIRE-BOXES FOR 
STEAM BOILERS, Clayton and Shuttleworth, Limited, of Stamp 
“ut End Works, Lincoln, and James Winter Munday, of the same 
address. 
' This invention relates to improvements in fire-boxes for steam 
boilers, and especially for the boilers of locomotive type usually 
provided in portable engines, traction engines, or road locomotives 
and the like, and its object is to render the fire-box immediately 
adaptable to the burning of various kinds of fuel without the 
necessity for inserting or removing internal fittings, and to obviate 
the loss of time which now arises, owing to the necessity for alter- 
ing the internal arrangements of the fire-box by the insertion and 
removal of firebars. bafHes, or other fittings, in order to adapt it 
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toa change of fuel. A fire-box constructed as herein described 
consequently possesses the advantage that it can be adapted at will 
to burn practically any available fuel, such, for example, as coal, 
coal dust, briquettes, wood, peat, sawdust, shavings, straw, maize 
cobs, or dry manure. In a fire-box, according to this invention, 
there is provided a plate that, when straw or fuel of like nature is 
being burned, forms a baffle plate, and serves to hold back charred 
straw and the like, and to prevent it from choking the boiler tubes, 
whilst when burning coal, sawdust and the like, this plate is turned 
down to form a fire-grate extending the full length of the fire-box, 
with the usual spaces between the fire-bars, so that no obstruction 
whatever is offered to the flame, and no superfluous battle plates 
are exposed to heat. There are tive illustrations.—- December 31st, 
1909, 


INTERNAL COMBUSTION ENGINES. 


7643. March 30th, 1909.—IMPROVEMENTS IN OR RELATING TO 


CARBURETTERS FOR INTERNAL COMBUSTION ENGINES, Léox | 


Bollée, of 120, Avenue de Paris, Le Maus. France. 
The present invention consists in the combination of preferably 
two individually corrected carburetters, one of which has a fixed 
air inlet and the other an adjustable air inlet, whereby one is cor- 


rected by means of the supply of carburetting medium and the | 


other by means of the supply of air. By this means each car- 
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buretter works with great flexibility, and a carburetting appa- 
ratus, suitable for any speeds, is obtained. is a tank for 
the carburetting medium or fuel with a constant level, B is the 
sprayer of the first carburetter, the one ensuring slow working, C 
is the sprayer of the second carburetter—that which becomes 
operative for high speeds—D is the air inlet of the first carburetter, 

is the air inlet of the second carburetter, F is the additional air 
inlet of the second carburetter, shown diagrammatically by a 
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simple ball raised by the depression and enabling air to arrive at 
G at the same time as the carburetted air arriving through E. 
The carburetted air from the first carburetter passes through a 
pipe K to an elongated opening J, which is closed by the gas 
throttling piston H when the latter rests on its seat M, but un- 
covered by the orifice U when the piston rises, thus enabling 
carburetted air from the first carburetter to be drawn in in ample 
quantity by the engine. When the piston H is resting on its seat 
M it closes perfectly the second carburetter, nor can the carburetted 
air from the first carburetter be drawn in by the engine—the orifice 
J being closed—except through a branch L constituted by a simple 
hole that can be more or less throttled by means of a screw R 
enabling the minimum passage for the lowest speed to be regulated 
in the most accurate manner. During the whole of the time occu- 
pied by the piston H in uncovering the orifice J the piston H con- 
tinues to close circumferentially the admission of carburetted air 
| from the second carburetter, the admission becoming possible only 
when the piston H_ has been raised to a sufficient extent to enable 
the openings N of the piston to pass beyond the seat M, which 
takes place exactly when the opening J of the first carburetter is 
completely open. The first carburetter obtains its carburetting 
medium from an auxiliary chamber P, supplied through an orifice 
O of suitable dimensions, and sufficiently small to bring about the 
sinking of the level in the auxiliary chamber P when the output of 
the sprayer B becomes great. The loss of head due to the 
lowering of the level of the liquid corrects automatically the car- 
buretting of the first carburetter, whilst the additional air 
| inlet F of the second carburetter automatically corrects the car- 
| buretting of the latter. — December 31st, 1909, 








DYNAMOS AND MOTORS. 


7334. March 26th, 1909.—IMPROVEMENTS IN AND RELATING TO 
SHAFT BEARINGS, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street, London, E.C., and Frederick 
Horton Clough, of 1, Elborow-street, Rugby. 

This invention relates to shaft bearings generally, and more par- 
ticularly to bearings for such shafts as are required to rotate at a 
high speed. The critical speed is the speed which is equal to the 
frequency of elastic vibration on the shaft. or is the speed at which 
the centrifugal force due to a small displacement or bending of the 
shaft is always equal to the restoring force due to the elasticity of 
the shaft however great the displacement may be. Machines, 
whose normal speed of rotation is higher than the critical speed of 
the shaft have necessarily to pass through the critical speed, and 
the present invention has for its object to prevent the occurrence 
of excessive vibrations when doing this. A represents the external 
casing of the bearing—shown in dotted lines—having internal 
spherical bearing surfaces B with which the external spherical 
surfaces C of inner portion of the bearing engage. The bearing 
may consist of a sleeve D of cast iron or other suitable material 
provided with a lining E of white metal, the sleeve being divided 
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in order that the proper current may flow in the compensating 
winding at all loads to neutralise the inductive voltage drop w /, 
which is itself proportional to the load current ; the first diagram 
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in fact, applies to the known arrangement for neutralising the 
inductive voltage drop by altering the angle a and that on the 
right to the new arrangement according to the present invention. 
— December 31st, 1909. 


20,899, September 13th. 1909.--IMPROVEMENTS IN AND RELATING 
TO THE ExciraTioN OF COMMUTATOR DyYNAMO ELECTRIC 
MACHINES, Brown. Boveri and Co., of Baden, Switzerland, 

It has been proposed in electric installations to start, brake, or 
perform similar functions with polyphase motors having no com- 
mutators by driving them by means of a special alternating current 
commutator starting generator, which is supplied with exciting 
currents of slowly increasing voltage and periodicity, so that the 
starting dynamo, or dynamos, if several are used, gives or give out 
current of gradualiy increasing voltage and periodicity, which 
current allows the polyphase motor to be started with a great 
turning moment or torque. The object of the present invention is 
to obtain an improved method of and means for starting machines 
as referred to above, in which the advantages of the self-excited 





| commutator generator and the advantages of a special exciting 


| vantages. 
| generator mainly from its own terminals, and partly by means 
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| longitudinally in the usual manner and provided with transverse 
slots F which allow the lubricating rings G to bear on the shaft. 
| The spherical bearing surfaces C instead of being formed integral 
with the sleeve D is composed of two rings H clamped together 





| one either side of a circular flange K formed integral with or 
| secured to the sleeve. These clamping rings are held together | 
by bolts, which also pass through the flange K on the inner por- | 
tion of the bearing and are pressed towards each other and into 
contact with the flange by means of springs N surrounding the | 
bolts. The outer peripheries of the clamping rings are formed | 
| with aspherical surface C, which engages with the co-operating sur- 
| face B on the casing. A small clearance space O is left surround- 

ing the flange on the inner portion of the bearing, and the bolts 
| securing the clamping rings thereto pass through clearance holes, 
| so that this flange is free to move slightly in any radial direction 
| between the clamping plates when the force tending to move it is 
| sufficient to overcome the friction between the flange and the 
clamping plates. This clearance space may be filled up fora short 
distance in one or more places so as to allow the flange to assume 
a central position under normal running conditions. A modifica- 
tion is also dealt with.—December 31st, 1909. 


20,005. September Ist, 1909.—IMPROVEMENTS IN THE REGULA- 
TION OF ALTERNATING - CURRENT COMMUTATOR DyNAMo- | 
ELECTRIC MACHINES, Siemens Brothers’ Dynamo Works, of 
Caxton House, Tothill-street, Westminster, 8.W. 

The object of the present invention is to provide a more satisfac- | 
tory arrangement for neutralising the inductive voltage drop in the | 
armature, and this is effected by providing a winding on the stator 
or field magnet system in inductive relation to the armature wind- 
ings, and supplied with a voltage of such magnitude and phase that 
the electromotive force of self-induction in the armature windings | 
is partly or completely neutralised by transformer action between 
the winding on the stator system and the armature windings. 
The compensating winding is not connected, as usual, in series 
with the armature winding. The armature is, as shown, supplied 
with current from a source of supply having voltage K, the electric 
phase of which is displaced by about 90 electrical degrees from 
the voltage E!, which supplies current to the stationary windings. 
In the vector diagram K denotes the applied armature terminal 
voltage, E the electromotive force required to overcome the 
counter electromotive force induced in the armature by reason of 
its rotation in the field, «/7 the electromotive force required to 
overcome the inductive voltage drop, the armature current, and 
E! the voltage applied to the field winding to produce the field. 
The effect ofthe ohmic resistance of the armature has been 
omitted. Evidently the two diagrams differ in the phase angle 
between K and E in the left-hand diagram, this angle being equal 
to a and the right-hand diagram to zero. In the diagram on the 
right also w/7 is the resultant of and E, but in the other case it 
is clear that #/i may be produced by transformer action alone by 
means of the compensating winding, which latter is most suitably 
supplied, as shown, from the same source as the field winding. 











The transformer must have a variable ratio of transformation, 


machine are obtained without or with a minimum of their disad- 
The invention consists in exciting the commutator 


of an additional machine which can be varied as to voltage and 
periodicity. The accompanying drawing illustrates one manner o 
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carrying the invention into effect. In this form to the motor tA, 
which is a three-phase motor without a commutator, is connected 
the commutator generator B by leads L. The field E of this 
generator, it will be seen, is supplied in part from the generator 
itself, through the brushes F, and in part from an additional 
machine D on the same shaft C as the rotor of the generator 3B. 
The exciting dynamo D may be a synchronous generator or, for 
instance, a direct-current machine, the brushes of which are revolved 
or turned so that varying voltages or pressures are produced at the 
same. The type of construction of the machine is of no importance 
whatever, only it must be possible to produce by the same an 
alternating current or rotary current, over the periodicity and 
voltage of which one has perfect control. The commutator 
generator B may be shunt, series, or compound wound, so long as 
most of the excitation is furnished by itself, and the additional part 
by the machine D, and if compound wound it may include the 
current flowing in the leads L. Thus the essence of the invention 
consists, broadly speaking, in this that as large as possible a portion 
of the exciting energy is furnished by the generator itself, whilst 
an amount of energy just sufficient for determining the step or 
phase is produced by a special exciting machine.—December 31st 
909. 


LIGHTING AND HEATING. 


13,325, June 7th, 1909.—AN IMPROVEMENT IN STEAM HEATING 
INSTALLATIONS, Hduard Nager, of 23, Hirschengraben, Lucerne, 
Switzerland, Engineer. 

In high-pressure and medium-pressure steam installations which 
provide steam for heating purposes and are furnished with an 






| economiser heated by flue gases from the boiler furnace, the con- 
| densation water from the heating system is frequently returned to 
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the boiler through the economiser. The return water, however, 
often has a temperature of 80 deg. to 90 deg. Cent., so that the 
heat of the flue gases of the economiser is not utilised to the best 
advantage in heating this condensation water. According to the 
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present invention the heat of the flue gases in the economiser is 

better utilised for heating the condensation water by withdrawing | 
the heat from the condensation water before it enters the econo- | 
miser. This may be effected by passing the condensation water | 
through a heater, through which also flows a stream of cold water; 
the heat of the condensation water is thereby extracted and 
utilised to heat the cold water, and the condensed water is there- 
fore cooled before it enters the economiser, and the heat of the 
flue gases is consequently better utilised. The arrangement is 
suitable more particularly for bleaching works, dye works, breweries 
and the like, which require much warm water, but for which the 
condensation water itself, by reason of its want of purity, owing to 
the presence of rust and other matters, is not directly applicable, 
therefore its heat may be utilised to warm a further supply of 
water as stated above. The invention is illustrated by the accom- 
panying diagram, in which A is the boiler, B the economiser C, the 
feed pump, and D the feed-water tank. The condensation water 
from steam traps or the like in the heating system flows from the 
pipe L and through the pipe E into the tank D. Between L and 
E is inserted a water heater F into which cold water flows from 
pipe K to pass through the pipe H and to issue as hot water 
through pipe S that conducts it to the vats or the like where it is 
required. The value of the combination depends on the heat 
taken up by the water used for the various operations on the 
works. As an additional effect the feed pump operates all the 
better for the lower temperature of the feed-water. — December 31st, 
1909. 


SHIPS AND BOATS. 


9d25. March Sth, 1909.—IMPROVEMENTS IN PROPELLERS AND THE 
LIKE, Alfred Worswick, of the Woodlands, Gathurst, Lan- 
cashire. 

The improvements which form the subject of this invention relate 
to propellers, tractors, and the like, and consist in making the 
propellers, tractors, or the like to have blades of a rigid nature with 
a face surface plane convex and the back surface as near as possible 
plane concave, or, preferably, with the plane blades and convex 
blades mounted on separate bosses, so that the convex blades may 
be used separately or the plane blades and convex blades used 
together as a plane-convex blade, the plane blade being straight or 





parallel with shaft. In the accompanying engraving is shown a pro- 
peller with two rigid plane-convex blades, but any number of 
blades may be used, A being the shaft connecting propeller to 
motor ; B is the boss, C and D are the rigid plane-convex blades 

only a small portion of D is visible. These blades are thick as they 
leave the boss and thinning to the tips, F to E being the plane 
portion of blade which is parallel, or as near as possible parallel, 
with the shaft A. When this propeller is also used for reverse 
motion it is preferable to separately mount the plane part of blade 
ind convex part of blade on suitable bosses—the dotted lines in 
¢ngraving show the division of boss and blades—so that the convex 
blades may be used separately or the plane blades and convex 
olades used together as plane-convex blades. — December 31st, 1909. 


MISCELLANEOUS. 


IMPROVEMENTS IN OR RELATING TO 
Cannon-street, 


December 28th, 1908. 
LUBRICATION, Charles Cheers Waketield, of 27, 
London, E.C. 

This invention relates to the lubrication of travelling wire cables 
ind the apparatus for carrying it into effect. Any suitable form 
f reservoir A is employed to contain the grease, which is stiff, so 
ts to adhere the better to the cable after application ; this reser- 
voir may be artificially warmed in any desired manner, preferably 
vy a steam coil, and may have a strainer to prevent foreign matter 
rom entering the reservoir. From the bottom of the reservoir A 
xtends a passage or conduit B, preferably provided with a tap or 


48,293 


N? 28,293. 














volve C, by which the lubricant is conducted to an ejector chamber 
J which may conveniently be made in the form of a T-shaped 
pipe, as shown, the conduit from the reservoir entering by the 
stem of the T at D! and one of the other branches D? receiving a 
‘et nozzle E by which the fluid pressure, steam or air, is intro- 
Inced into the chamber and the other branch D* the spraying 
nozzle F. The nozzle F is in the form of a slightly hollowed 
“one, and faces the end of the jet nozzle E, which is 
tapered, as shown, so as to provide an annular chamber G around 
these two members in which the lubricant lies, and is sucked into 
und projected through the spraying nozzle F in the well-known 
manner. The spraying nozzle, as, indeed, are all the connections, 
is screwed into the ejector chamber, so that it may be removed 
and changed for anotherone. Thespraying nozzle F is screwed or 
stherwise adapted to receive a union or other connection H by 
which a flexible tube I is connected to carry or direct the lubricant | 


also 


| be carried by the steam pipe L! as a fixture. 
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on to the cable. It is immaterial whether the apparatus as a 
whole is portable or not, but as it is not very large or heavy, it can 
In use the reservoir 
A is heated by the steam coil K, supplied with steam by a pipe K! 


| from the main supply pipe, which delivers the steam to the stop 


valve Lat L!, or the grease is heated and poured into the un- 

heated reservoir A. The operator holds the flexible pipe I, and 

by the nozzle M directs the stream of lubricant on to the travel- 

ling wire cable. 

the stream may be varied.— Deceuher 31st, 1909. 

4295. February 25th, 1909. 
MACHINES 
Renfrew, Scotland. 

This invention relates to centrifugal drying machines, having 
central bottom discharge arrangements. In such machines the 
basket has been carried by a central spider, the apertures between 
the arms of which form the discharge, and are closed automatically 
by hinged flaps when the basket is in operation, and are opened 
again when the basket is stopped. This invention has for its 


IMPROVEMENTS IN CENTRIFUGAL 


| object to provide an improved arrangement of the hinged flaps for 


controlling these apertures. To the bottom A of the basket B, or 
to the spindle C, a number of flaps D of thin sheet steel, aluminium, 
or other suitable material, are attached and arranged to turn on or 
about one edge, which is hinged substantially radially in such 


N° 4,295. 














manner that when the basket is rotated the windage raises the 
flaps D, and causes them to close the apertures E in the spider 
The flaps D are preferably made to act in either direction. depend 
ing on the direction of rotation of the basket. While by preference 
the axis of each hinge is coplanar with the axis of the basket 
spindle, it is not absolutely necessary that it should be so, nor is 
it essential that the axis of the hinge should be in a line perpen 
dicular to the axis of the spindle, as shown ; while in the preferred 
construction the flaps bang directly under the arms of the spider, 
they may be otherwise placed, so long as they do not materially 
interfere with the discharge from the basket. As shown, the flaps 
D are hinged on rods F, radiating from, and secured to, a collar G 
carried by the spindle C. As shown in the upper engraving, the 
collar G is carried by an extension ¢ of the spindle C, which exten 
sion also carries a flanged disc H, for the purpose of sealing the 
air space I formed at the underside of the basket. The construc 
tion shown in the bottom right-hand engraving is similar to that 
described above, except that the boss on the basket bottom is 
extended so that its lower face engages directly with the collar G. 
As shown in the bottom left-hand engraving, the rods F are slightly 
inclined relatively to the collar G, and the apertures E are extended 
to the boss on the basket bottom, while the flaps D are extended 
in closer proximity to the spindle C.— December 31st, 1909. 


From the United States Patent-office Official Gazette. 
944,273. EXPANsiOoN JOINT FOR Pipe Lines, #. oF. Oshorne, 
Chicago, I11., assiquor to Osborne Steam Bugineering Company, 
Chicago, Ti. a Corporation or IMinois.—Filed July 26th. 1909, 
Between two screwed on flanges is placed a ring surrounding the 


[944.273] 


At each side of this ring is placed a ring of packing, which 


joint. 
There are 


rings are made tight by screwing up the flange bolts. 

eight long claims. 

944,318. INGOT-TURNING DEVICE 
Filed July 6th, 1909. 


F.B. Cavvaher Pittsburg, Pa. 


[944,318] 


This patent is for an ingot manipulating thechanism comprising 
a table, a pair of oppositely disposed ingot shifting heads above 
the table, each having its inner face inclined upwardly and out- 


By means of the two valves C and L the size of | 


James Wright Macfarlane, of Cartbank, Cathcart, | 


Jan. 21, 1910 


wardly, an arm pivoted at one end to a support, this arm having 
its free end provided with an angle plate in co-operative relation 
ship with the heads, the angle plate being located above the table 


} and so arranged that it can aid the heads in turning the ingot 
| when it is on the table. 
| 944,370. 


There are four claims. 
PROCESS AND APPARATUS FOR MAKING METAL INGOs, 
J. F. Monnot, New York, NvY., assignror to Monnot Metallu, 
gical Company, New York, N.Y., a Corporation of New York. 
Filed June dth, 1908. 
A process of casting metal ingots which comprises castiny 
molten metal down through a layer of fused wiping material into 


[944,370] 


| 


SIA! 





| 


one portion of a mould to form a molten body therein at one point 
and causing the metal to move through such mould and to emerge 
therefrom in a solidified state at another point, and cutting the 
metal into lengths successively as it so emerges. There are 
twenty-one claims. P 
44,511. APPARATUS FOR MINIMISING THE OSCILLATORY Movt 
MENTS OF SHIPS AND OTHER OSCILLATING BoplkEs, &. 0. 
Nehlick, Hamburg, Germany, and Mar Wrri, Newcastle-u pou 
Tyne, England, to Huntes Wigham 
Richardson, Limited. Newcastle-upon-Tyne, Filed 
March 17th, 1908. 
This invention is for the construction of a gyroscope with « 
device for damping oscillations. It consists of a two-armed lever 
mounted on a trunnion, a cataract pump comprising two cylinder- 


and 


England. 


ASsiqnors Sian, 


[944.511.] 


and a by-pass connecting them, a piston in each cylinder and 
operatively connected to said lever, a valve to control said by-pass, 
and mechanism depending upon the amplitude of oscillation of the 
gyroscope to operate and control the valve. There are seven 
claims, 
944,902, UNIVERSAL GRINDING MacHINE, Hl. B, Nicholls, Phila 
delphia, Pa.—Filed September 5th, 1908, 

There are thirty-six claims, the fifth runs as follows:—A grind 
ing machine comprising a bed, a work support thereon, a super 
posed frame, guide rolls carried on said frame to maintain the 


[9443902] 


work in proper alignment. a bracket pivotally mounted on the 
frame for angular adjustment of the cutting surface, journal bear 
ings on said bracket, a spindle journaled therein, a grinding head 
mounted on said shaft, and means for locking the bracket to the 
frame when angularly adjusted. 


UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.——-A special post- 
graduate course on ‘* The Ideal Arch, Metal and Masonry, Theory 
and Design,” will be delivered by Professor Karl Pearson. 
M.A., LL.B., F.R.S. The first meeting will be at 9 a.m., January 
2lst. Application for tickets of admission should be made to the 
secretary, Mr. W. W. Seton, at University College, London 
Gower-street, W.C.). 

HILL-cLIMBING Motor FrrRE ENGINE FOR BATH.-——-A new Merry- 
weather motor fire engine, specially constructed with a view to 
negotiating readily the steep hills surrounding the city, has just 
been received at Bath. It includes in one machine a tender for 
carrying men, hose and appliances, anda ‘ kemik” or first aid fire 
engine and fire escape, and is driven by a 55 horse-power four 
cylinder water-cooled petrol motor, It can travel at over 30 miles 
an hour on the level, and has been fitted with special braking 
power, in view of the hills with which it will have to contend. 
The engine was subjected to severe tests immediately on its arrival 
in the city. Widcombe Hill was successfully negotiated, and the 


| return journey made wé@ Bathwick Hill, demonstrating the 


effectiveness of the brake-power. Other hills around Bath were 
also tried, and all were easily and successfully taken by the 
engine with a full complement of men and gear. 
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EMH WHEELS COUPLED TARER-C.YLIADE 


MR. WILSON WORSDELL, M. 
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THE COST OF BRIDGE FLOORS. 


JACK ARCH CONSTRUCTION. 
So often the conditions which govern the design of 
s in this or any highly civilised country are cireum- 
h a degree that considerations of the most 





bridge 
scribed to suc 


economical type to adopt cannot be entered into, the main | 


features of the design being pre-determined by the essen- 
tials of the particular case. When circumstances permit 
of more than one solution, however, the question of the 
relative cost of the possible methods of dealing with the 
problem becomes an important one. The total cost of 
any par - ° 
are the most commonly occurring, is not such as to render 
necessary or even to warrant an elaborate consideration 
of many different schemes, and general results may con- 
yeniently be reverted to. In any bridge which is rendered 
necessary by the intersection of two ways of communi- 
cation, be they railway, roadway or waterway, it is nearly 
always essential in the interests of flat gradients and the 
restriction of heavy earthworks or other form of approach, 
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| as follows :—£13 a ton for steel main girders and £13 10s. | about one-tenth of the span, the weight will be 


| for the trough floor referred to hereafter; 8s. 104d. per 
| super yard of Qin. jack arching made up of these items :— 


| d. 

| 4 cube yard of brickwork in lime mortar in jack arches, 
including centering, at 21s. ... ais 5 § 

| 4 cube yard extra for cement mortar at 3s. 6d, 103 


1 super yard extra for facing with blue brick at 2s. 9d. 2 9° 

8 104 
5s. 10d. per super yard of single ring jack arching arrived 
at in a similar way, 16s. 0d. per cube yard for cement 
concrete backing to jack arches, 1s. 6d. per cube foot in 


super yard for asphalt and protection of same. Girder 
bedstones are taken at 3s. 6d. per cube foot. The brick 
parapet, which is 4ft. 6in. above rail level, and built 
partly of 18in. and partly of 14in. work, comes out at 
31s. per lineal yard. This includes a stone coping. It is 
interesting to note that a Zin. steel plate parapet of the 
same height costs about 39s. per lineal yard exclusive of 
any allowance for maintenance. 


1.25 A + 1.12 A = 2.37 A. 
If the depth be increased one-third, making it one-ninth 
| of the span, the weight will be 
1.838 A+ 1.05 A = 2.38 A. 
| If the depth be increased by one-half, making it one- 
| eighth of the span, the weight will be 
1.5A+ 93 A = 2.43 A. 
| If, on the contrary, the depth be decreased by one- 
| sixth, making it about one-fourteenth of the span, it 
| is estimated that the weight of the web, the thickness 





ticular bridge of the small spans, which, after all, | cement concrete springers to jack arches, and 7s. Od. per | of which will, of course, have to be inereased-at the 


}end, will be .9A. 
|¢ x 140A= 1.68 A., making a total of 2.58 A. 
| therefore, pretty evident that the most economical 
| depth of girder for this construction is about one-tenth of 
| the span adopted for calculation purposes, that is, between 
| centres of bearings. As, however, the weight is only 
| increased by a little over 1 per cent., when the depth is 


The weight of the flanges will be 
It is, 





The most economical | one-twelfth of the span, and it is important in this type 


to reduce the difference of level between the rail and road | depth for the girders in the various types has been deter- | of bridge to limit the depth of the girders as far as prac- 
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Fig. 1 


surface, or the rail and water surface as the case may be, mined by a method which is based on the very usual 


toa minimum. This restriction of the depth available 
for construction generally puts out of court any form of 
bridge having girders immediately under the rails, and 
renders necessary the introduction of some variety of 
auxiliary floor which plays no direct part in transmitting 
the load to be carried to the abutments. The advantage 
of the type of bridge consisting entirely of longitudinal 
virders is simplicity of construction and erection in the 
first place and the facility offered for future alteration or 
extension. It would appear at first sight, too, that the 
introduction of cross girders must largely increase the 


weight of steel work and the cost of the bridge, 
but this is not always borne out in _ practice. 
The section of a bridge consisting of longitudi- 


nal girders and jack arches is shown in Fig. 1. It is 
equally suitable to carry railway or road. In the former 
case it is usual to have a girder under each rail, and in 
the latter case the construction has the advantage, often 
a necessary advantage, that by a slight modification of 
one or more of the bays provision can readily be made for 
laying pipes. In Fig. 1 the bridge is drawn for a double 
line railway, and two extra outside girders are provided to 
carry brick parapets. These additional girders are not 


Total Cost of Superstructure 
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Fig. 2 


reckoned to relieve those under the rails of any of their 
live load, and it will be seen that this type of bridge 
is, if anything, more costly than any comparable 
arrangement of main and cross girders. In situations 
where a close parapet is not required the construction can 
be made more economical by carrying a light footway and 
hand-railing on brackets attached to the girders under the 
outside rails. 

In Fig. 2 the cost of the type of railway bridge shown 
in Fig. 1 for spans varying from 15ft. to 60ft. is compared 
with that of some other types, which will be presently 
described. The ordinates of the curves represent total 
cost of superstructure only, including bed-stones for the 
girders, but excluding abutments and wing walls. The 
costs are estimated in order that in comparing the differ- 
ent types the conditions may be exactly similar, which 
would hardly be the case if actual examples were taken. 
The prices, however, are the averages of actual contract 
prices for work of this kind recently completed, They are 


| flanges will be decreased again in the same ratio. There- | 


practice of using nothing less than jin. plate for webs. | 
The live load to be allowed for on one track is obtained | £340 13s, + 74.1 


from tables, and between the spans of 15ft. and 60ft. is 
represented by (18.8 1// — 20) tons. Therefore for each | 
of the four girders under the rails in Fig. 1 the live load is 
(9.4 V¥¢ — 10) tons. The dead load on each girder is | 
roughly (.18d7 + .6/7) tons, allowing for 10in. of ballast, 
and reckoning it equivalent to Tin. of brickwork or concrete 
at 140 ]b. per cubic foot. d is the web depth of the girder | 
and / the span, both in feet. The total load is, therefore, | 
(.18d/+ .61+9.4 v1 — 10) tons, which will be referred to | 
as w, and the maximum shear half this amount. Taking 
the allowable shear stress in webs at 34 tons per square 
inch, which is equivalent to a bearing value of 10 tons 
per square inch for lin. diameter rivets, 3in. pitch, the 
thickness of plate required in the web at the end is 
Jw + (3.83 x d x 12)in. If this is equated to 3in., one 
arrives at the least depth of girder, in terms of the span, 
with which a 3 web plate can be used thoughout, the 
relation being i— 
d = (61 + 9.4 Vl — 10) + (30 — .182) 
When the span 7 is 16ft., d = 1.29ft. 


25ft., d = 2.04ft. 
36ft.. d = 2.89ft. 
49ft., 7d = 4.02ft. 
Pa 64ft., d = 5.60ft. 


That is, the least depth of girder with which a 2in. web 
plate can be used throughout in the construction shown | 
in Fig. 1 is about one-twelfth of the span. The approxi- 
mate weight of the flanges of such a girder in terms of the 
web can be obtained in this way. The total stress in the 
flanges at the centre is wl + 8d, or, since 1 + d = 12, 
1.5 w. The area required to limit the intensity of stress to 
6.5 tons per square inch therefore equals 1.5 w + 6.5, or | 
.23 w, and the weight of two flanges, if they were of uni- 
form section throughout, would be 21 x .23w x 3.4 lb. 
The actual weight will be less than this by reason 
of the flange diminishing towards the ends, and by 
examining actual cases one finds that the factor which 
must be introduced on this account is 7 when there are 
two flange plates, § when there are three flange plates, 
and ¢ when there are four flange plates. In the construc- 
tion under consideration the number of plates varies from 
one for a 16ft. span to four for a 64ft. span, so that the 
factor to be introduced to give average results will be 
about .8. The area of the web plate required to limit the 
shear stress at the end to 3.33 tons per square inch has | 
already been found to be 12d x 3. It can also be 
written } w + 3.33, and as the thickness towards the 
centre cannot for practical reasons be diminished 
below jin., the total weight of the web plate will be 
1x 15w x 3.41b. Again referring to actual examples, 
it is found that the weight of the stiffeners to the web | 
plate is equal to about 3 of the weight of the web itself. | 
This figure will vary, of course, with individual practice. | 
The total weight of web and stiffeners is, therefore, | 
137 x 15 w xX 3.4]b., and if this be called A, the weight | 
of the two flanges will be 





| Unsupported area 


| ticable, this latter ratio has been adopted in the designs 
| which have been sketched out for estimating purposes. 








Span 16ft. (between centres of hearings.) 

Te “er 

74 tons steel work in plate girders at £13... ... 97.10 0 
46% sq. yds. brickwork in jack arches at 8s. 10$d. 2014 6 
14 cubic yds. cement concrete over arches at 16s. 11 4 0 
40 cubic ft. cement concrete springers at Is. 6d. ... 3 0 6 
67 5 sq. yards asphalt and protection of same at 7s. 23.12 6 
11% lin. yds. brick parapet and coping at 31s, 18 1 0 
81 cubic ft. girder bed-stones at 3s. 6d. 143 6 
£188 5 0 


area 14.5 ft. (clear span) x 29ft. (width overall 


= 46.7 super yards. 
| £188 5s. + 46.7 = £4 Os. 8d. per super yard. 


oo 
| Unsupported 


| Span 2hft. (hetireen centres of hearings). 


14? tons steel work in plate girders at £15 .. 19115 0 
85 sq. yds. brickwork in jack arches at 8s. 10$d..... 37 14 0 
32 cubic yds. cement concrete over arches at 16s. 2512 0 
41 cubic ft. cement concrete springers at Is. 6d ... 3 1 6 
99 sq. yds. asphalt and protection of sameat7s. ... 3413 0 
174 lin. yds. brick parapet including copingat 31s. 2617 6 
120 cubic ft. girder bed-stones at 3s, 6d. 21 0 06 





£340 13 0 
Unsupported area = 25ft. (clear span) x 29ft. (width overall 
74.1 super yards. 
£4 12s. per super yard. 


Span Bb6ff. hetureen centres of hearings ; 





264 tons steel work in plate girders at £15... ... 344.10 U 
149 sq. yds. brickwork in jack arches at 8s. 103d. 66 2 6 
544 cubic yds. cement concrete overarches at l6s. 4312 0 
14 cubic ft. cement concrete springers at 1s. 6d. 3.6 0 
1394 sq. yds. asphalt and protectionof sameat 7s. 48 16 6 
25 lin. yds. brick parapet, including coping at 31s. 3815 0 
190 cubic ft. girder bed-stones at 3s. 6d. 33 5 0 

£578 7 0 


29ft. 


= 33.5ft. (clear span width overall) 


= 108 sq. yards. 


| £578 7s. + 108 = £5 7s. per super yard. 


In the two following spans the depth of the girders is 
such that the outside ones may well be utilised as parapets. 
It is not desirable to have a brick parapet on a girder of 
great length, on account of the vibration, and the great 
depth of girder and parapet combined would be unsightly. 
Accordingly, the outside girders have heen raised so that 


| the bottom flanges are at the same level as the top flanges 


of the inside girders. The jack arch construction is 
retained in the three middle bays, but floor plates with 


| conerete over are substituted in the two outside bays. 


This cheapens the construction somewhat, as will be seen 


| by the discontinuity in the curve showing the cost of this 
| type of construction—Fig. 2. 


Span 4977. between centres of hearings s 

‘oe. 9 

46 tons steel work in girders and floor platesat £13 598 0 0 
172 square yards brickwork in jack arches at 


8s. 104d. EE PO an Bas 
64 cubic yards cement concrete over arches, &c., 

BU aos. 6 kasi pee sont mand, asd ina Picetgeten, tas, 
23 square yards cement mortar screed at ls. 6d. ... 115 0 
180 square yards asphalt and protection of same 

Ong | 2 ee eee eee ener 63 0 0 
34 lineal yards brick ballast walls at 5s. ... 810 0 
234 cubic feet girder bed-stones at 3s. 6d. 4019 0 

£839 15 0 


Unsupported area = 46ft. (clear span) x 29ft. (width overall) 
= 148.2 super yards. 
£839 lds. + 148-2 = £5 13s. 4d. per super yard. 


Span 6477. (between centres of bearings). 


70 tons steel work in girders and floor plates at £13 910 0 0 
4 tons cast iron padsat £14 ..g ww 5 

272 square yards brickwork in jack arches at 
SINS fis - osu, Acapis Reco sealer / viene Rnauap wie: tp ads a 
87 cubic yards cement concrete over arches at l6s. 6912 0 
35 square yards cement mortar screed at Is. 6d. ... 212 0 

235 square yards asphalt and protection of same 
MOE cnc Gala si area cig tag! ass ace akay kad. 
44 lineal yards brick ballast walls at 5s. ... 11 0 0 
300 cubic feet girder bed-stones at 3s. 6d. 52 10 _0 
£1304 13 0 


Unsupported area = 61ft. (clear span) x 29ft. (width overall) 
=196-5 super yards. 
£1304 13s, + 196-5 = £6 12s, 9d. per super yard. 
The estimates do not include permanent way or ballast. 


It is not often that the depth available for construction 


Ax (8X 21 X .23.w x 341b.) + (191 x 15 w x 3.4]b,) | will admit of this type being used for such comparatively 


= 1.40 A. 


If the depth of the web is now increased its weight will | 
be increased in like ratio, since the thickness cannot be | 
reduced below three-eighths of an inch. The weight of the | 
fore, when the depth is one-twelfth of the span the total 
weight of the girder is 

A (web) + 1.40 A (flanges) = 2.40 A. 


| long spans as have been considered in the last two esti- 
| mates. 


For such spans the type illustrated in Fig. 3 is far 
more commonly employed. It is there drawn for a 
double line of railway, but the construction is used for 
single line bridges or roads. It consists of two main 
girders and cross girders, from the lower flanges of which 
latter the jack arches spring. The cross girders are 5ft. - 
apart, about 28ft. long, and 2ft. 3in. in depth. Somewhat 
deeper girders—2ft. 9in—would be about 5 per cent. 


If the depth be increased by one-quarter, making it | lighter, but the jack arching would be heavier, and the 
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depth of construction more. Such a construction would 
obviously not be used for any span under 28ft. as 
longitudinal girders could be used without taking any 
more room. The weight and cost of the floor per unit of 
area are constants, the former being 5.6 tons per foot of 
span, and the latter as follows:—The quantities are for 
one bay of flooring covering an area of 27.5ft. x 5ft. 

= 15.3 super yards. 


5 ae 

2.85 tons of steel work at £13 37: «1 «0 
17 sq. yds. brickwork injack arching at 8s. 104d. 711 0 
5.6 cubic yards cement concrete over arches at 16s. 497 
10 cubic feet cement concrete springers at ls. 6d. 15 0 
15.3 sq. yds, asphalt and protection of same at 7s. oe. 2 
£55 3 8 


Say £11 1s. per foot of span, or £3 13s. per super yard. 

Allowing for the weight of the main girders, the dead 
load carried by each in tons is approximately equal to 
three times the span in feet. The live load is (18.8 y7— 
20) tons, making a total of (31+ 18.8 47 — 20) tons. 
The minimum depth of girder with which a three-eighth 
web-plate can be used throughout is about one-fifth of 
the span, and no saving of weight can be effected by 
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double-line bridge, three main girders, is shown in Fig. 


about 3ft. 3in., and the cross joists, which are of British 
standard section, are 16in. by 6in. by 62 lb., and spaced | 
8ft. din. centre to centre. The jack arches consist of a 
single half-brick ring, covered with 44in. of concrete at 


which is one-fifth of the clear span. The cost of this floor | 
works out as follows, the quantities being for one bay, 


yards. :— 

Bs. a. 

.44 ton steel work in joist and connections at £11... 416 9 
5.6 square yards brickwork in jack arch at 5s. 10d.... 112 9 

1 cube yard cement concrete over arch at 16s. ... 016 0 
1.1 cube foot cement concrete springer at 1s. 6d., say 0 2 0 
5.1 super yards asphalt and protection of same at 7s. 115 9 
2} lineal yards ballast walls at 5s. 011 8 
£9 14 6 


bridge, or £5 17s. for the complete width. 
£9 14s. 6d. + 5,1 = £1 18s, 2d. per super yard. 





either increasing or decreasing this ratio. Girders of depth 











The weight of the floor carried by each face girder 
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equal to one-fifth, one-sixth, or one-seventh of the span 
between centres of bearings are of practically the same 
weight. Reducing the depth to one-eighth of the span 
adds about 5 per cent. to the minimum weight. Increas- 
ing the depth to one-quarter of the span adds about 
8 per cent. to the minimum weight. The depth of con- 
struction required by the floor sketched in Fig. 3 is about 
4ft., so in order that the main girders should serve as 
a close parapet 4ft. 6in. above rail level, the depth would 
have to be 8ft. 6in. For spans where a girder of this depth 
would be unsightly, a steel plate parapet has been 
allowed for. 








Span 367t. hetween centres of bearings). 
a. @. 

149 tons steel work in main girders and parapets at 
£13 191 15 0 
33 ewt. cast iron bed- plates at 14s, 23 2 0 
110 eubic feet girder bed- — at 3s. 6d. 19 5 0 
33 lineal feet floor at £11 , 36413 0 
£598 15 0 


= 33ft. (clear span) x 29ft. 4in. (overall width 
= 107.6 super yards. 


= £5 11s. 3d. per super yard. 


Unsupported area 


£598 lis. + 107.6 




















Swain 5c 


-)5 ton per foot of span, so that, including the weight of 
the girder itself, the dead load in tons can be written 
1.05 times the span. The proportion of the live load on 
one track carried by each face girder is four-tenths, 
or .4 (18.8  / — 20), making the total load 1.051 
+75 4 /— 8. The least depth of girder with which a 
#in. web plate can be used throughout averages one four- 
teenth of the span, but by increasing this depth to one-ninth 
of the span the weight of the girder can be reduced by about 
6 per cent. On the centre girder the maximum load is 
considerably more, reaching a total when both roads are 
loaded of (2.1 1 + 22.5 7 — 24) tons. Im this case the 
least depth of girder admitting the use of a jin. web plate 
throughout is about one-sixth of the span, and this repre- 
sents the most economical depth. Since, however, the 
girder in the 6ft. may not be more than 2ft. wide or pro- 
ject above rail level more than 3ft., its depth cannot 
exceed 6ft., 
economy cannot be fulfilled. The depth can be reduced 


to one-eighth of the span without sensibly increasing the | 


weight, and further reduction to one-twelfth involves an 
increase in weight of about 17 per cent. With this lighter 


- 
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Fig. 


Span 19/7. hbetiveen centres of hearings). 
21.2 tons steel work in main girders at £13 ... 275 12 O 
6 ewt. cast iron bed-plates and rockers at 14s. 39 4 ~=«+0 
140 cubic feet girder bed-stones at 3s. 6d 2410 O 
45.5ft. floor at £11 1s. 502 15 0 
£842 1 O 


Unsupported area = 45.5ft. (clear span 29.33ft. (width overall) 


= 148.3 super yards. 


x 





£842 Is. + 148.3 = £5 13s. 6d. per super yard. 
Span 64ft. (between centres of bearings). 
35.5 tons steel work in main girders at £13 461 10 O 
73 ewt. cast iron Wed-plates and rockers at 14s. 51 2 0 
182 cubic feet girder bed-stones at 3s. 6d. 3117 0 
60ft. floor at £11 1s. 663 0 0 
£1207 9 O 


Unsupported area = 60ft. (clear span 3Ufi. 
200 super yards, 


200 = £6 Os. 9d. per super yard. 


width overall) 
£1207 9s. + 


It will be noticed that, in estimating for the floor, only | 
the clear span has been taken. If the span is divided | 


into, say, twelve bays of jack arches, there will only be 
eleven girders, and the additional girder estimated for | 
will more than balance the springers, concrete filling and | 
asphalt on the two abutments. 

Another arrangement of main and cross girders | 














4 


tloor the conerete and asphalt over the abutments will 
cost more than the one joist saved in the span, and an 
extra £4 10s. is added on this account. 


Span 16ft. 


(between centres of bearings). 


£s. d. 

4-5 tons steel work in main girders at £13 58 10 0 
6 ewt. C.1. pads at 14s. 4 4 0 
60 cubic feet bed-stones at 3s. 6d. 1010 0 
14-5 lineal feet floor at £5 17s. 8416 6 
12 lineal yards parapet at 31s. 1812 0 
Extra cost on elon 410 0 
£181 2 6 


Unsupported area = 14-5ft. (clear span) = 29ft. (overall width 
= 46-7 super yards, 
£181 2s. 6d. + 46-7 = £3 17s, 6d. per super yard. 


Span 25ft. (between centres of bearings). 


© a ad, 

9 tons steel work in main girders at £13 117 0 0 

S ewt. cast iron pads at 14s. : 519 0 

cubic feet bed-stones at 3s. 6d. 1515 0 

23 lineal feet floor at £517s. ... 134 11 0 

18 lineal yards parapet at 31s. ... 27:18 0 
Extra cost on abutment a 4 10 





£305 13 0 
Unsupported area = 23ft. (clear span) x 29ft. (overall width) 
74-1 super yards. 
£305 13s, + 74. 1 = £4 2s, 6d. per super yard. 


requiring less depth for construction, and iia for a 


The depth from rail level to under side of main girder is | 


the crown, and the rise of the soffit of the arches is Tin., | 


covering an area of 13ft. 9in. by 8ft. 4in., or 5.1 super | 


Equivalent to £2 18s. 6d. per foot of span for the half width of 


1s | 


and for spans above 36ft. the condition for | 












Span 36ft. (between centres of bearings). 


4.| 178 tons steel work in main wiabesile and —— @s a 
at £13.. ; 22517 6 
| 16 ewt, cast iron pads at 14s. 4: ll 40 
103 cubic feet bed-stones at 3s. 6d. _ 18 0 ¢6 
33.5 lineal feet floor at £5 17s. 19%) 19 6 
Extra cost on abutment 410 09 

| 
£455 i) mr 6 

| 


Unsupported area = 33.5ft. (clear span) x 29ft. (overall width) 
= 108 super yards. 
£455 11s. 6d. + 108 = £4 4s. 4d. per super yard, 


Span 4971. (between centres of bearings). 





28 tons —. work in main — and parapets es a 
at £1: 5‘ .. 3640 0 
| 26 ewt. a iron beds at 14s. 18 4 9 
132 cubic feet bed-stones at 3s. 6d. . 23 2 0 
46 lineal feet floor at £5 17s. 269 2 6 
Extra cost on abutment 410 0 
L678 18 


{6ft. (clear span) x 29ft. (width overa|! 


Unsupported area 
148.2 super yards. 


£678 18s, + 148.2 = £4 11s. 7d. per super yard. 
Span 6477. (hetereen centres of hearings). 

; es. d, 
42 tons steel work in main girders at £13 555 15 0 
523 ewt. cast iron in rocker bearings at 14s. 3615 0 
15/ cubic feet bed-stones at 3s. 6d. 7 9 6 
61 lineal feet floor at £5 17s. 356.17 6 
Extra cost on abutment $10 6 
£981 6 6 


Gift. (clear span) x 29ft. (width overa!!) 
196-5 super yards. 


+ 196-5 = £4 19s, 10d. per super yard. 


Unsupported area 


£981 6s. Gd. 
From these results plotted in Fig. 2 it will be seen that 
the most economical of the three types of jack arch floor 
considered is that illustrated in Fig. 4, involving for a 
double line of railway three main girders and cross girders. 
A careful analysis of the results shows that as regards 
total weight and cost of steel work there is little to choose 
between Fig. 1 and Fig. 4 for the smaller spans, 
between Fig. 1 and Fig. 3 for the large spans, and the 
saving in total cost is on the jack arching and concrete. 
For the larger spans the construction sketched in Fig. 4 
shows a marked economy both in total weight of stec! 
work and also in jack arching and concrete. It 
possible to design main girders with the minimum of 
material required for strength, and the webs, stiffeners, 
| covers, &e., of girders of the same span vary little with 


is not 


the load to be carried. Hence the duplication of the 
number of heavy girders often means a greater waste of 


material than the introduction of auxiliary girders, and 

the shorter the span of these becomes the lighter will be 
| the jack arch floor. In certain cases it becomes economi- 
eal to introduce a third set of girders when the length and 
depth of the cross girders would necessitate heavy jack 
arches to fill them in. 


ARMOURED MACHINE-GUN CARS. 


THESE new military machines have been much _ in 
evidence during the past year. All the principal military 
Powers have been trying them, and the Germans had « 
detachment of three of these cars, followed by a moto: 

| lorry with ammunition, at their army manceuvres. 
The reports of the various army authorities on machine 
| gun cars are of great interest from a military point of 
view. But at present we propose to deal only with the 
engineering side of the question. Generally speaking, th« 
generals under whose command these cars were placed 
| reported that they would be of great military value if 
they were handier, carried more fuel, and could get along 
off the road. 

The question of the best construction for a machine 
gun car has been freely discussed in the foreign Press. 
Those who have had experience with them are in general 
agreement on the following points :— 

(1) The car should, if possible, use fuel procurable in 
the country, such as heavy oil or tar oil. Petrol will 
certainly be made contraband of war. 
| (2) The ear should emit no visible smoke or steam. 

(3) It is indispensable that the car should be able to 
move off the road, if only at a slow pace. This implies 
| a separate drive to the fore and hind wheels, and means 
| of locking the differential gears. Without the latter, if 
|one wheel drops into a hole it sticks fast, while the 
| opposite wheel revolves helplessly. The ideal construc- 
tion is an independent drive to each of the four wheels. 
| (4) The ear should be as short as possible, especially in 
| the wheel base, and must have good turning powers. 
| Since it will often be used in Hs where there is no 

| room to turn, it must be capable of running backwards 
| for several kilometres at a fair speed, and the driver must 
| be able to turn round and drive facing to the rear. It is 
| suggested that a good military construction would be to 
| make the body and chassis in two parts, connected by a 
vertical hinge. (This construction was tried in England 
| in 1836, under the name of the Adams equirotal carriage.) 

| (5) On a good level road the car should be capable of 
| twenty -five miles an hour running forward, sal fifteen 
| miles running backwards. It should be geared very low 
| for work off the road. 

| (6) The wheels should have solid rubber tires, and the 
| felloe should be considerably wider than the tire to pre- 

|vent the car from sinking in soft ground. Non- skid 
| chains must be supplied. It is desirable that the car 
| should have a wire rope and drum for winding itself out 
of difficulties, and that it should carry two planks for 
crossing small ditches. 

(7) The car to be armoured with 6mm. nickel steel 
plate, weighing 9.85 lb. per square foot. The armour to 
be high enough to protect men sitting on the floor of the 
car. Since the driver, when under fire, will sit on the 
floor, the steering wheel must be capable of being lowered. 
The armour to protect the wheels to within 10in. of the 
ground. A small separate shield to be provided for the 
machine gun, to protect the heads of the men working it, 














Jan. 28, 1910 


= 


(8) The car to carry the following :—One rifle-calibre 
machine gun with water jacket, spare barrels, and imple- 
ments, including belt-filler, total 1 ewt.; one or more fixed 
mountings built into car, to allow of fire in any direction ; 
one portable tripod, to allow the machine gun to be set 
up away from the car, weighing 561b.; 20,000 rounds of 
ammunition, or 10,000 if the car is followed by an 
ammunition lorry—a box of 1000 rounds weighs 80 Ib. ; 
one officer, one driver, and two men, with kits, 7} ewt.; 
water for jacket, say, 1 ewt.; fuel to run for 120 miles 
on the road. The area of the armour must depend on 
the size and arrangement of the car, but it will be difficult 
io provide adequate protection on less than 72 square feet, 
or about 64 ewt. of armour. 

Altogether the weight on the chassis works out at about 
28 ewt. with 20,000 rounds, or 26 ewt. with 10,000 rounds. 

It has been suggested that a machine gun car should 
carry a battery of four machine guns in addition to the 
one mounted on the ear, these four to be mounted on 
sleighs on the German system. Such a battery would 
require a personnel of two officers and twelve men, and 
the ordinary allowance of ammunition is 40,000 rounds 
for a battery. Since this would mean 80 ewt. of 
additional weight, a car on this scale would be too cum- 
brous for military purposes. 

One eminent general has suggested that the machine 
cun ear would be of great value for night work if 
provided with a searchlight and projector, to be fixed 
above the level of the machine gun, so as to leave the 
latter in shade. But it has not hitherto been found prac- 
ticable to mount the projector on the car which carries 
the engine, as the vibration disturbs the action of the 
carbons. If the car were fitted with a dynamo, and if a 
50cm. projector on separate tripod, with 100ft. of cable, 
were carried, this would mean about 5 cwt. of additional 
weight. 

The three armoured cars tried at the German manceuvres 
were a Daimler, a Charron, and a Mercédés. It is stated 
that the average weight without load, but including 
armour, was 2100 kilos., or slightly over two tons. The 
ammunition lorry was of ordinary commercial pattern, 
not intended to travel off the road. 





ENGINEERING IN THE UNITED STATES IN 1909. 
No. II.* 
MARINE AND NAVAL ENGINEERING. 
THE shipbuilding industry has not shown much 
improvement, and at the present time the “ ship subsidy ” 
scheme is again being proposed as a panacea for all evils. 


In December, many of the shipyards were busy, but none | 
At that time | 


were building vessels for foreign trade. 
twenty-six merchant vessels were under construction in 
coast yards, and twenty-four in vards on the Great Lakes. 
It is stated that there are only five American steamers 
running regularly in the trans-Atlantic service, and six 
in the trans-Pacific service, and none to South America, 
south of Panama, to Australia, or to Africa. But from 
£40,000,000 to £60,000,000 are paid annually to foreign 
steamers for carrying American goods. 

On the lakes a new shipyard is being built by the 


Great Lakes Engineering Works at Ashtabula, and the | 


city has issued bonds for £80,000 towards the project. 


of coal are handled annually. 
several berths and two dry docks 650ft. by 100ft. 
cranes and erecting gantries will be used. 
cargo boats ordered in November are to be 525ft. long, 
54ft. beam, and 30ft. deep, with a carrying capacity of 
9000 gross tons. The Benjamin Noble, built for pulp- 


wood trade on the lakes, is of the maximum size capable | 


of passing the Welland Canal locks. It is 256ft. long, 
42ft. beam, and 18ft. deep, and has a speed of 11 knots. 
The three-cylinder triple-expansion engine is placed aft, 
and drives a four-bladed screw of 12ft. diameter and 124ft. 
pitch. - The iron ore steamers loading at Duluth show an 
increase in the average cargoes from 3780 tons in 1900 
to 7777 tons in 1909. The average ran up to 8325 tons 
in 1908, but this was due to the fact that in consequence 


| 
1 


| 
| 


| 
| 
| 
| 


of the trade depression only the largest vessels could be | 


operated with profit. 
of 10,111 tons of ore on board in thirty-nine minutes ; 
twenty-four minutes were consumed in taking 9311 tons 
from thirty-three pockets or bins with spouts correspond- 
ing to the hatches; and 800 tons in gighteen railway 
wagons were then loaded in fifteen minutes. 

An addition to the great three-decker passenger paddle 
steamers on the Hudson is the new Robert Fulton. It 
is 8346ft. long, 42ft. beam of hull, 76ft. beam over the deck 
—which extends to the outer sides of the paddle-boxes— 
12}ft. deep, with a draught of 7ft. The tonnage is 2168 
gross, or 1344 net. 
three-deck steel superstructure. The steamer can carry 
2000 passengers, and as sun or bad weather may cause 
most of them to occupy one side of the vessel, large 
trimming tanks are provided. The paddle-wheels are 
31ft. diameter, with feathering buckets 12}ft. by 34ft. 
The shaft is driven by a walking-beam engine having 
« single vertical cylinder, 6}ft. diameter and 12ft. 
stroke, working 40 strokes per minute. There are 
three boilers placed side by side. This vessel is for 
day service only. The lake passenger steamer Har- 
monic is 365ft. long, 50ft. beam, and 27ft. deep; 5240 
gross tonnage, and 6500 tons displacement, or 18ft. draught. 
It has five cargo holds, and carries 400 first-class and 100 
second-class passengers. The quadruple-expansion engine 
is served by six boilers, having a total of 243 square feet 
of grate area,and 11,070 square feet of heating surface. 
The engine is of 4700 horse-power, and gives a speed of 
17 knots. 

The ferryboat Vandenberg, built for service on the St. 
Laurence river, is fitted with internal combustion engines, 
working on kerosene. The vessel is 100ft. long, 22ft. beam, 
and 9ft. depth of hull, with a height of 244ft. from keel to 


The ore steamer Corey took a load | 
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The hull is of steel. and carries a | "ders for a new battleship proposed a low-pressure 
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upper deck. At each end is a 75 horse-power three- 
cylinder kerosene engine, driving a four-bladed propeller 
of 39in. diameter and 49in. pitch. A gas-engine boat, 
with gas producer, made a run of 275 miles on the Hudson 
River without stopping, and the fuel consumption averaged 
2.31 1b. per mile, or 15.382]b. per hour. It can run 900 
miles at 8 miles per hour on one ton of anthracite coal. | 
The boat is 40ft. long, 9ft. beam, 6}{t. deep, and 3}ft. | 
draught. The engine has four cylinders 5}in. by 6in. 
The suction producer weighs 1000 lb., and the engine and 
propeller 1650 lb. 

The fire boat or floating fire steamer McGonagle, for 
the protection-ef the water front property of the Duluth, 
Missabe and Northern Railway at Duluth, is 120ft. long, 
28ft. beam, 15ft. deep, with ice-crushing bow. A vertical | 
two-cylinder non-condensing engine, with cylinders 20in. | 
by 24in., drives a screw of 8$ft. diameter, 10ft. pitch, and | 
takes steam at 180]b. Two horizontal Curtis amc, 





turbines are directly connected to centrifugal pumps 

| having each a capacity of 6000 gallons per minute | 
against 150]b. pressure, or a combined capacity of | 
6000 gallons against 3001b. pressure. A steel hull stern | 
wheel steamer was built for river service in South 
America, being knocked down for shipment. It is 170ft. | 
long, 33ft. beam, 43ft. depth of hull, with 3ft. maximum | 
draught. There are twenty-one water-tight compartments. | 
The superstructure has accommodation for 200 passengers | 
and crew, and the boat ¢an carry 550 tons of cargo. It 
is driven at 15 miles an hour by a stern paddle with two 
horizontal high-pressure cylinders working on outboard 
crank arms. The Supple double-rudder designed for light- 
draught river steamers has one rudder aft of the screw 
and the other in the triangular space forward of the screw 
and above the shaft. The rudder spindles have cross- 
heads connected by arms so that they ‘work simul- 
taneously. 

Perhaps the most important invention or development 
in marine engineering was the speed-reducing mechanism 
for turbine steamers, invented by Admiral Melville, 
formerly Engineer-in-Chief of the United States Navy. A 
helical gear is used, the pinion being on the turbine 
shaft and the spur wheel on the screw shaft. The pitch 
is 1}in., and the teeth are at an angle of 30 deg. with the 
axes of the shafts. This has been described in THE 
ENGINEER. The difficulty lies in the enormous and prac- 
tically unknown loads imposed at sea, as the depth of 
water over the screws varies with the pitching of the ship, | 
but the inventor has ample experience behind him, and | 
a special hydraulic dynamometer has been built to test | 
the device. 

The+ United States navy has completed some battle- | 
ships of the largest class, and has other vessels under | 
| construction. These latter include six battleships of | 
| 16,000, 20,000, and 16,000 gross tons, nineteen tor- | 
| pedo-boat destroyers of 700 and 750 tons, and fifteen 
| submarine torpedo-boats. The battleship Florida, laid | 
| down in March, is to be 520ft. long, 21,825 tons register, 
21 knots, driven by steam turbines, and having ten 12in. | 
and sixteen 5in. guns. The Arkansas and Wyoming, for | 
which contracts were awarded in September, will be 545ft. | 
long, 92ft. beam, 29ft. draught, with 26,000 tons displace- 
|ment. Engines of 33,000 horse-power will give a speed | 

of 21 knots. There will be twelve 12in. guns—all avail- | 
able for broadside, and sixteen 5in. guns. The officers | 








At this port 6,000,000 tons of iron ore and 1,500,000 tons | and crew will number 1100. The North Dakota and | 
The plant will have | 
Tower | 2 Becca 
Wot taten | 22.25 knots, with 35,150 horse-power, and the average for 
| twenty-four hours was 21.83 knots, with 25,600 horse- 
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Delaware were given their trial trips. The former— 
having Curtis steam turbines—attained a maximum of 


wer. The latter—with reciprocating engines—gave 
21.98 and 21.44 knots at 30,000 and 28,578 horse-power 
respectively. They are the largest ships of the navy—at 
present; 510ft. long, 86ft. beam, 27ft. mean draught, 
20,000 tons displacement. Each has ten 12in. guns, 
fourteen 5in. guns, and two submerged torpedo tubes. 
The Delaware, with reciprocating engines, has the lower 
coal consumption per horse-power, and it is estimated 
that with the same bunker capacity the Delaware can 
steam 6000 knots as against 5000 for the North Dakota. 

The Utah battleship, launched in December, is some- 
what larger than the above, but smaller than two others 
now being built. It is 521ft. long, 88ft. beam, 283ft. | 
draught, 21,300 tons displacement, 21 knots speed. The 
ten 12in. guns are mounted in five turrets on the centre 
line, and there are sixteen 15in. guns. The main armour 
belt is 10in. thick, with a width of 8ft.; above this is Yin. 
armour, surmounted by the casement armour protecting 
the 5in. guns and the bases of the funnels. The turrets 
have Sin. and 12in. armour. The propelling machinery 
consists of ten steam turbines, four of which are for going 
astern. These aggregate 28,000 horse-power, and steam 
is supplied by twelve water-tube boilers. One of the 





turbine and an electric motor on each shaft, and a high- 
pressure turbine driving a generator to supply these 
motors. The purpose was to drive by motor only for 
ordinary speeds, while for high speeds the shaft turbines 
would be driven by steam from the high-pressure turbine. 
The tender was not accepted, but the same system—on a 
much smaller scale—is in use on one of the fire depart- 
ment boats at Chicago. 

Five colliers for fleet service have been built, two at 
the navy yards and three at private yards. They are all 
of 7200 tons cargo capacity. These built at the private 
yards have a forecastle, short bridge deck and long poop, 
with machinery aft. They are 403ft. long, 53ft. beam, 
82ft. deep, of 7620 tons displacement, with a draught of 
244ft. They have twin screws with triple-expansion 
engines of 4000 horse-power, giving a sea speed of 12 
knots. The bunker capacity is 300 tons. There are two 
masts, and ten derrick masts - five on each side—with 
jibs for handling skips, sacks or grab buckets. Ten 
winches serve these jibs. The officers and crew number 
60. The colliers built at the navy yards have a long 
forecastle and bridge deck, with no poop, and the engines 
are placed amidships. 

The torpedo-boat destroyers now being built are 290ft. 
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| division of the canal. 


| 4,000,000 yards. 


| an average of 1577 yards each. 
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long, 26ft. beam, 700 tons displacement on 8}ft. draught. 
The machinery weighs only 230 tons. There are five 
Parsons turbines on three shafts ; the centre shaft has a 
high-pressure turbine, and the others have low-pressure 
and reversing turbines. They develop 10,000 horse-power 
at 800 revolutions, with 240]b. pressure in the four 
Normand boilers, each of which has its own funnel. The 
Parsons vacuum augmenters are used. The Reid 
made 34} knots for the fastest mile, 333 average for five 
runs, and 82 knots average for four hours. The maxi- 
mum shaft horse-power was 15,140 horse-power. Twelve 
artillery tender boats have been built, resembling screw 
tugs, but with larger cabin accommodation. The deck is 
open, forward of the superstructure, for carrying bulky 
articles. Special davits are provided for handling and 
laying submarine mines. The boats are 100ft. long, 14ft. 
deep. Each has a tandem compound engine and a 
Seotch boiler, and has a speed of 10} miles per hour. 
The Secretary of the navy has been asked for an appro- 
priation for equipping one of the new colliers with a producer 
gas engine and plant. The vessel in question has been 
fitted with an oil-fuel system by which the oil is atomised 
by compressed air. The system is not recommended, 
however, on account of the weight and space for the 
compressors. As it is desirable that these vessels should 
be able to use either coal or oil, the later ships are being 
fitted with oil fuel systems, which operate by mechanical 
atomising of the fuel under high temperatures, the 
necessary air for combustion being supplied by the regular 
forced-draught blowers. 


CANALS AND WATERWAYS. 


Work on the Panama Canal continues to progress 
steadily and rapidly. In view of the extent and interest- 
ing character of the work, the comparative ease of access 
and the excellent sanitary conditions, surprise is felt that 
so few American engineers visit the scene of operations. 
Owing to the additional works to be executed, and to the 
higher prices of labour and materials, the cost has 
increased above the original estimate. In fact, nearly 
50 per cent. more work is required than was covered by 
the estimate of 1902. The total cost is estimated by 
Colonel Goethals, chief engineer and chairman of the 
Canal Commission, at £75,000,000, including purchase 
price, sanitation, and government; of this total, 
£59,550,000 is for engineering and construction. The 
Culebra cut is to be widened to a bottom width of 300ft. ; 
here 18,443,000 cubic yards have been excavated, leaving 
43,575,000 cubic yards yet to be removed on the central 
The death-rate on the canal zone 
for the year ending June 30th, 1909, was 11.97 per 
thousand, as against 18.32 for the previous year. The 
monthly excavation averages between 2,750,000 cubic 
yards and 3,000,000 cubic yards, and has even exceeded 
On February 28th a total of fifty- 
eight steam excavators removed 76,438 cubic yards, or 
They were under steam 
464 hours, and digging for 311 hours. 

Good progress has been made on the Gatun locks, and 
extensive rock-crushing, concrete-mixing, and material- 


| handling plants have been established at the site. The 


weir of the Gatun dam will be semi-circular in plan, with 
a length of 630ft. on the crest, which will be fitted with 
fourteen Stoney gates 45ft. wide. On the concrete apron 
or floor below the weir will be concrete piers or pedestals, 
so arranged as to act as bafiles to break up the force of 
the flow. There will be forty-two pairs of lock gates 
along the canal, providing a width of 110ft., and carrying 
a pressure, due to a difference in head, amounting to 
80ft. at some of the locks. They are from 48ft. to 82ft. 
high, and weigh from 300 to 610 tons each. While gates 
with cylindrical backs are economical in material, due to 
the arch action when closed, straight-back gates have 
been adopted as simpler, less expensive to build, and 
requiring a shallower recess in the lock wall. The fram- 
ing consists of horizontal plate girders, terminating in 
riveted steel mitre posts and quoin posts, and this 
framing is covered with the sheathing or skin plating, 
which is reinforced by vertical intercostals. 

The proposed Cape Cod Canal, to avoid the long and 


| dangerous course around Cape Cod south of Boston, was 


actually commenced in July. It will be 10 miles long, 
effecting a saving in distance of 66 miles in the 320-mile 
inside route and 140 miles in the 400-mile outside route 
between New York and Boston. It will be 100ft. wide 
on the bottom, with a depth of 25ft. of water. At the 
three passing places the bottom width will be 200ft. 
The time and range of tide differ at each end of the canal, 
but it is not expected that any lock will be required. 
Practically all the work will be done by floating dredgers, 
and the eastern or Atlantic entrance will be protected by 
breakwaters. Ladder and dipper dredgers are at work, 
and much of the soft material can be handled by 


| suction dredgers. There will be two bascule bridges 


over the canal, one for a railway and one for a highway. 
The short—one mile — but important canal, which forms 
the Lake Superior approach to the two parallel locks on 
the American side at Sault Sainte Marie, is being 
widened from 108ft. to 230ft., to facilitate the passage of 
steamers in opposite directions. An island will be left 
for the pivot piers of the railway drawbridge and the 
swing bridge which carries the emergency closing dam. 
The work was done during navigation in 1909 by leaving 
a 60ft. strip between the new and old channel. While 
navigation is closed for the winter this will be blown up, 
and the channel dredged ready for navigation in 1910. In 
June an upbound steamer rammed the closed lower gate of 
the lock on the Canadian side, and the gate was carried away. 
As the upper gate was open the lock became an open 
channel with all Lake Superior behind it, and there was 
some difficulty in closing the emergency dam against the 
torrent. Nevertheless, repairs were made and _ traffic 
resumed in twelve days. In November a downbound 
steamer rammed the upper gates of the lock on the 
American side, but as the lower gates were closed there 
was no rush of water to contend with. The guard gates 
were closed, and the lock pumped out for examination of 








°° 
for) 


THK ENGINEER 








Jan. 28, 1910 











TURBINES 





OF THE JAPANESE 


CRUISER IBUKI 





THE FORE RIVER SHIPBUILDING COMPANY, QUINCY, MASS,, ENGINEERS 











the sill. A pontoon was lashed to the gate, and the lock 
filled allowing the pontoon to lift the gate from its bear- 
ings. The new gate was set in the same way, and traffic 
was resumed on November 17th. Each of these canals 
has an emergency dam, consisting of hinged panels, which 
may be lowered from a swing bridge. Adam of the same 
type has been adopted for the Panama Canal locks. 

The demand for inland waterway development still con- 
tinues, but in a somewhat more subdued and rational 
manner, although some political capital is being made by 
not disinterested enthusiasts, who demand appropriations 
first, and plans for their application later. The investiga- 
tion made by the Government engineers has shown con- 
clusively that the formation and maintenance of a 14ft. 
channel throughout the length of the Mississippi River is 
not warranted by traffic requirements or prospects. In 
fact, while the navigable condition of the river, after costly 
improvements, is far better than ever before, the little 
remaining traffic continues to dwindle. However, a com- 
pany has been organised to operate a cargo service, with 
specially designed towboats of 30in. draught, having side 
paddles driven by a compound engine of 2000 horse- 
power. The towboat will have rectangular steel-decked 
barges 350ft. by 50ft. on deck, with a 30ft. rake at each 
end. They will carry 1200 tons on 4ft. draught, or 2800 
tons on 7ft. On the Cumberland River another lock was 
completed for the work of rendering this river navigable— 
for barges—for 500 miles. Unfortunately the work goes 
on so slowly that the end is not yet in sight, though it 
has been under way intermittently since 1888. A canal 
connecting Lake Michigan with Lake Erie is a brilliant 
scheme on paper; but while the length is only about 
one-third that of the route on the open lake, the time of 
passage would probably be even greater by the canal, due 
to the restricted speed and the delays of locks. 

HARBOURS. 

Work has progressed on many of the Government 
improvements, but without any special project to be 
recorded. Some ports are now trying to recover water- 
part land which has been acquired in various ways by 
private interests, but which is needed for the proper 
development of accommodation for shipping. The city 
of Chicago has really no commercial harbour, although 
large vessels make a limited use of the river. The swift 
current—upstream to the Drainage Canal—and the great 
number of bridges make the passage tedious and even 
dangerous. Private interests desire to establish piers, 
wharves, and warehouses on the lake shore near the 
mouth of the river, but the city is of opinion that it could 
and should establish and maintain its own port facilities. 
The city of Milwaukee, 85 miles north of Chicago, has 
called in an engineer to plan and report upon harbour 
improvements. 

At New York the necessity for providing increased 
harbour and port facilities involves many difficult 
problems, one of which is the restricted amount of addi- 
tional water frontage available. One plan is to develop 
Jamaica Bay by means of a 500ft. channel, 18ft. deep, 
with lateral channels, flanked by wharves and quays. A 











disadvantage is the distance from the business portion of 
the city, which will necessitate expensive provisions for 
convenient transportation if the plan is to be made a 
commercial success. The piers at New York and many 
other American ports have timber pile foundations and 
timber substructures, with steel superstructures. Concrete 
piles have been used to some extent. 

At Brooklyn a floating dry dock of 6500 tons lifting 
capacity has been built. This is 365ft. long, 100ft. wide 
overall, and 76ft. wide between the sides. The pontoons 
are 100ft. long and 33ft. deep, and the sides or wings are 
33ft. high above the floor. The draught over the keel 
blocks is 21ft. The Government dry dock now being built 
at Pearl Harbour, in the Hawaiian Islands is 590ft. long, 
but it is proposed to make it 1200ft. It is excavated in 
coal rock, lined with concrete, and closed by a caisson at 
one end. It is 43}ft. deep, 93ft. wide at the floor, 130ft. 
at the coping, and 115ft. at the entrance. It has 35ft. of 
water on the sill at high tide. 

IRRIGATION AND DRAINAGE. 

Work on the various irrigation projects of the Govern- 
ment has made good progress during the year, and about 
700,000 acres are now under cultivation. There are over 
3000 miles of canals, and 58 tunnels aggregating 85,000ft. 
The irrigation system and its engineering works have 
been described so fully and so recently in THe ENGINEER 
that little further need be said here. The fund for this 
work now amounts to £12,000,009 from the sale of public 
lands ; £9,500,000 have been spent on thirty projects, and 
there are accrued liabilities of £500,000, leaving a net 
balance of £2,000,000 at the end of 1909. The payments 
for the irrigated lands by the settlers is turned into the 
general fund for carrying on new works. During the 
year, farm products to the value of about £3,000,000 were 
raised on these lands. The important works completed 
during the year include the Gunnison tunnel, six miles 
long; the Pathfinder dam—of masonry—on the North 
Platte River, 215ft. high and 500ft. long on top; and the 
Laguna dam—rock fill embankment and weir- in 
Southern California. 

Many important irrigation works are being carried out 
by private companies, but these are of smaller extent, the 
Government undertaking only such projects as are 
too comprehensive or too vast for private capital. The 
North Platte Valley Irrigation Company is_ building 
works for the irrigation of 100,000 acres. From the 
main reservoir an 8ft. steel pipe extends for about a mile 
to a hydro-electric station, from which current will be 
transmitted to three stations pumping from the river or 
from low-level canals to high-level canals, the lift being from 
30ft. to 40ft. The plants comprise fourteen single-stage 
centrifugal pumps, each having a capacity of 20,000 
gallons per minute. Current for power and light will be 
also furnished to towns along the routes of the trans- 
mission lines. The Laramie and Poudre River project 
includes the diversion of water from one valley to another 
by a tunnel 12,000ft. long, 9ft. wide, and 7ft. high, driven 
through solid granite rock. 

The Arrowhead dam, forming the Arrowhead reservoir, 





in California, will be the highest earth dam in the world, 
the height being 200ft. above the ground and 220ft. from 
the bottom of the concrete core wall. It has a top width 
of 20ft., with a slope of 2} to 1 on the water side and 
2 to lon the lower side. It was originally intended to 
build it by sluicing, but the plan adopted was to discharge 
the material from side-tipping wagons and then to wash 
it into place by hydraulic jets. The Standley Lake dam, 
near Denver, is 140ft. high, with a top width of 20ft. and 
slopes of 2 to 1. This is being built almost entirely by 
dumping earth from temporary timber trestles. Two em- 
bankments were built first along the toes of the completed 
dam. Others were built inside of this, and rising to a 
greater height, and the work was completed by dumping 
from a central trestle having the rails at the level of the 
crest of the dam. Water was pumped into the valleys 
between the banks so as to consolidate the material. In 
widening the banks, after they have reached the level of 
the top of the trestle, the material dumped from the 
railway wagons is thrown over the side of the bank by a 
“ spreader,” attached to one of the wagons or operated by 
a team of horses. 

Two difficulties incident to irrigation are being dis- 
covered. One is that very often an excess of water is 
used—especially in fruit farming—in order to grow fruit 
of large size, but with the result of diminishing the flavour 
and making the fruit “ watery.” The other difficulty is 
that after a certain period of irrigation and cultivation, 
drainage may be required for the irrigated tract itself, or 
for tributary tracks which, at a lower level, recsive the 
seepage water. The level of ground water is raised, and 
either prevents the roots from penetrating to a proper 
depth, or causes the salts to work to the surface and form 
a hard crust. 

The work of reclaiming swamp lands continues to be an 
important item of engineering work, mainly in compara- 
tively small pieces and by private capital. A large 
amount of this is done by tile drains and open ditches dis- 
charging into water courses, or into main drainage canals. 
In many cases, however, dykes are needed to protect the 
drained district during high water, the natural drainage 
water being then removed by pumping. 





TURBINES FOR THE JAPANESE CRUISER 
IBUKI. 

THE Japanese armoured cruiser Ibuki recently completed 
her official trials at Kuré, Japan, and in connection with 
these we are enabled to give figures relating to the perform- 
ance of her propelling machinery. This consists of a set of 
Curtis reversible marine turbines built by the Fore River 
Shipbuilding Company, of Quincy, Mass., and in the accom- 
panying engravings these are shown ready for and during 
lifting on board the cruiser. The turbines drive twin 
screws, and are guaranteed to yield 21,600 brake horse-power. 
Each turbine has seven ahead wheels and two reverse wheels, 
all in one casing, and each in a compirtment formed by dia- 

| phragms inside the casing. In the case of the two reverse 
wheels and the first of the ahead wheels there are four rows of 
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moving buckets, while the others have three rows each. A 
similar set of turbines was supplied for the United States 
scout cruiser Salem, the pitch diameter of the Japanese 
turbines being, however, 12ft.—2ft. greater than the Salem’s. 
We are informed that the Fore River Shipbuilding Company 
has also supplied Curtis turbines for the battleship Aki, and 
that the construction of other sets is being undertaken in 
Japanese yards, where two battleships and three scout 
cruisers are being fitted with them. We give below the 
results of five trials, during which the power developed ranged 
from one-fifth to the maximum. 

Under the contract conditions the performance of the 
turbines was guaranteed on a basis of a steam pressure of 
950]b. and a vacuum of 28in. at 200 revolutions for the 
two-fifths power trial and 255 revolutions for the full-power 
trial. As shown in the annexed table, the actual conditions 
of the trial were slightly different from these, and an allow- 
ance has been made for the divergence with respect to the 
water rate. The turbines were fitted with overload nozzles, 
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INSTITUTION OF MECHANICAL ENGINEERS. 





At last Friday's meeting of the Institution of Mechanical 
Engineers the Ninth Report to the Alloys Research Com- 
mittee on “The Properties of Some Alloys of Copper, 
Aluminium, and Manganese” was presented by Dr. W. 
Rosenhain and Mr. F. C. A. H. Lantsberry, of the National 
Physical Laboratory. In the unavoidable absence of the 
President, the chair was taken by Mr. E. B. Ellington, 
who at the opening of the meeting referred briefly to the 
death of Mr. Arthur Greenwood. The Secretary was then 
called upon to read the ballot list for the annual election 
of officers to be declared at the annual general meeting to 
be held on February 18th. As is customary, two vice- 
presidents and seven members of the Council are to be 
elected. The list is as follows :—Vice-presidents, A. T. 
Tannett Walker and Edward B. Ellington; members of 





and during the full-power trials these were in operation. 


Results of Trials of the Ihbuki, 


Council, Sir J. Wolfe Barry, Michael Longridge, W. H. 





} power. # power. # power. # power. Full power. 
Duration of trial, hours 8 8 24 6 6 
Steam chest pressure gauge 221 228 230 240 239 
Quality of steam EF Saturated Saturated 35 deg. sup. 28 deg. sup. 53 deg. sup. 
Exhaust shell vacuum, inches QR. 27.5 07.2 26.4 25.7 
Revolutions per minute ... 151 189 215 235, 250 
Brake horse-power 5077 10,077 15.730 20,978 | 97.149 
Mean speed, knots .. 3 = 16-9 = 20 | 21-2 
Water per hour for main turbines 108,021 _ 183,083 256,910 330,339 | 407,987 
Water rate brake horse-power 21-27 18-17 16-35 15-73 15-03 
Available B.Th. U, in steam 348 337 341-5 329 325-8 
Efficiency of turbine, per cent. ..... 34-3 41-6 45-5 49.2 52 
Water rate corrected to contract conditions 16-76 5 13-88 
Guaranteed water rate . ; 17 15 


| 


At «the end of ‘the four-fifths power trial the reversing 
power of the turbines was tried. Keeping the intervals of 
tiring and the conditions of the boiler-room the same as 
during the other tests, the turbines were run reversed for | 
fifteen minutes, when it was found that they developed 11,035 | 
brake horse-power at 186 revolutions. 








THE MANUFACTURE OF AN ANTI-RUST IRON. 


OUR honoured American contemporary the Engineering | 
News devotes, in its issue of January 6th, a long article to 
the development and manufacture of a material called by 
its manufacturers, the American Rolling Company, of Middle- 
town, Ohio, ‘‘ American ingotiron.’’ This is, we believe, the | 
first authentic description of a notable process. 

Those who have followed at all the recent literature of 
corrosion will know that, as the result of a series of investiga- | 
tions originally on fencing wire and subsequently on plates, 
Dr. Cushman advanced the theory that corrosion is due to 
an electrolytic action between the iron itself and the | 
‘‘ impurities ’’ added to it or left in it by the manufacturer. 
Manganese is, in Dr. Cushman’s opinion, a notable culprit, 
and he has accumulated a long series of indictments against 





it. The attention of Mr. R. B. Carnahan, jun., of the | 
American Rolling Mill Company having been caught | 
by these experiments, he determined to attempt to | 
produce a zero-manganese iron of a kind that could | 
be rolled in sheets for galvanising. Some experience | 
of the lines to follow he already had, for he had | 
for some time been step by step removing impurities 


from the iron produced in the furnaces of which he had 
charge. Following up the previous methods, he now sub- 
jected the charge in a basic open-hearth furnace to a much 
longer and higher heating than usual so as more completely 
to oxidise the impurities. That is the first step; the second 
is to replace the usual ferro-manganese recarburiser by some- 
thing else that is equally efficient in removing oxides. For 
this purpose pig iron itself may be used, or vanadium, 
titanium, and various other metals. The best results, how- 
ever, are obtained by employing ferro-silicon, and this is now 
always used. The addition of this material is the second 
step in the process of purification. The final step is the 
addition of granulated aluminium to the charge in the ladle. 
The value of aluminium and its action have long been recog- 
nised and understood in steel works practice, and there is 
nothing essentially new in this part of the process. Indeed, 
the really new feature of the whole operation is the high and 
prolonged temperature at which the charge in the furnace is 
treated in an oxidising furnace. The bath is intentionally 
superoxidised, and, as Mr. Carnahan himself expresses it, 
the American Rolling Mill Company does ‘‘ with deliberation 
what the steel-maker with deliberation avoids, namely, burn 
the bath.’’ 

The process is as fully described as one could expect in our 
contemporary, and it will only be fair to refer readers who 
wish to know more of the process to the original article. We 
may, however, without, we hope, trespassing too much on the 
indulgence of the Engineering News, quote one record from a 
number of melts given. This is as follows :— 








Charge: Pig .. .. .. 50,000 
O.H. scrap and turnings 70,100 

Total iron . 120,100 
ee ee ee _ 1000 
Flourspar .. 1000 
Limestone .. 13,500 
Mill-scale 3000 | 

Purifiers. | 
Ferro-silicon (90 per cent.) .. 200 | 
Aluminium. . mia. sie 75 | 
Time of melt... 10h, 40 m. 
Weight of ingots is 96,000 
Analysis. 

Carbon.. . ey 0.01 
Manganese .. 0,08 
Sulphur... 0.024 








MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.—The annual dinner will be held in the large banqueting 
hall of the Midland Hotel, Manchester, on Friday, February 25th, 
1910. Further particulars may be obtained from the hon. secre- 
tary, H. W. Wilson, 19, Brazenose-street, Manchester. 








|as in the present case. 


Allen, W. G. Kirkaldy, Thomas P. Reay, Dr. Hele-Shaw, 
Robert Matthews, Captain H. Riall Sankey, and Pro- 
fessor Unwin. The minutes of the previous meeting 
having been read and confirmed, Dr. Rosenhain delivered 
a very excellent lecture on the subject of the report. 

In doing so he mentioned that a few days ago Sir Gerard 
Muntz, in his presidential address before the Iron and 
Steel Institute, had said that the secrets of the ancients 
of Egypt and Babylonia which enabled them to harden 
bronzes to a cutting edge, and so face the stones of those 


| marvels in architecture, such as the Pyramids and 


temples of Egypt, were not known. There alone, he had 
said, was a little matter which might occupy the scientific 
and practical members of the Institute very usefully for 
some time to come. Since then, he—the speaker—had 


| succeeded, by hammering and rolling, in hardening | : é 
/mum stress, but there were many cases in which that 


a bronze to acutting edge. He did not pretend that the 
tool he had made was suitable for use in a lathe, but it 
would cut stone fairly well. Here Dr. Rosenhain 
exhibited a bronze chisel, and showed the members how 
readily it would sharpen a lead pencil. 

An abstract of the report is given on page 103. 

Sir William White, who opened the discussion, said that 


| as Chairman of the Alloys Research Committee he would 


like to point out that the Committee made no claim 
whatever to the work of the research. Their business 
was merely to guide and direct in order that the results 
might be of value to practical engineers. Never had the 
practical side of the question been kept so well in view 
He would also like to draw 
attention to the great liberality of several firms who had 
interested themselves in the work. Among these were 
the Broughton Copper Company and Thermit, Limited. 
Their assistance had enabled the investigations to be 
carried out in a more satisfactory manner than 
would otherwise have been possible, for notwithstand- 
ing the grants which had been awarded, the expense 
involved was considerable, and the funds at dis- 
posal were none too great. 

In the introduction to the report, the authors had given 
in a few pages the results of an enormous amount of 
work. It was extraordinary to find that the properties 
which were thought only to belong to steel could be 
approached with the alloys. Few people, he thought, 
realised to what degree that was possible. As regarded 
the question of corrosion, it was quite in accordance with 
practical experience to find that pure aluminium was not 
the best in this respect. It was the experience of ship- 
builders to find that rapid corrosion amounting to 
disintegration occurred when aluminium was subjected 
to the action of sea water. He thought that an alloy 
which would always be stable under water would be of 
immense value for the fittings of ships exposed to the 
action of the sea water. 

Sir Gerard Muntz remarked that he had come to the 
meeting to listen. He had been too busy to find time to 
read the. report. It contained a tremendous amount of 
information, and represented an enormous amount of 
work. He had only read a few pages, but in doing 
so he had met with several statements which were 
confirmed by practical experience. For example, he 
could quite agree with the author’s statement that the 
strength of the light alloys, consisting principally of 
aluminium, was largely dependent in the case of castings 
upon the temperature at which the metal is poured into 
the moulds. If the temperature were too high, the 


| strength was reduced. The question of the strength of 


motor car castings was a very important one, and one of 
the great difficulties in the foundry where such castings 
were made was to get the men to pay due attention to the 
temperature. If they were not looked after they let the 
metal exceed its proper temperature, with the result that 
unsatisfactory castings were obtained. As regarded the 
addition of manganese to the light alloys, he had tried it, 
and the results he had obtained were remarkable. He 
thought that the limit to the percentage of copper which 
should be used in these alloys was about 4 per cent. 
Referring to Dr. Rosenhain’s cutting tool experiment, the 
speaker said that he thought it was a step in the right 





direction. He had only recently touched upon the 
question of manganese alloys, but he intended to try and 
put Dr. Rosenhain’s suggestion to the test of practical 
application. 

Professor Arnold first of all congratulated the authors 
on their fine piece of work, and said that it entered into a 
region hitherto unknown to engineers. Whilst admiring 
the microscopic work, he thought it wrong to place too 
much reliance in it. There was something beyond the 
rough features of the surface to be considered. Refer- 
ring to Fig. 17 on page 75 of the report, he congratu- 
lated the authors on:using the Ewing extensometer for 
the determination of the elasticity of the alloys, but 
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expressed the opinion that the work had been con- 
cluded just where more was: required. As regarded the 
statements which had been made concerning the simi- 
larity of steel and the alloys, Professor Arnold expressed 
the opinion that there were phenomena in that connec- 
tion which required investigation in the interests of public 
safety. -He-proposed-to deal with -the question in a 
manner which, he thought, had not previously been brought 
before the Institution. Here the diagram shown in 
Fig. 1 was put upon the screen. That diagram, it was 
explained, was intended~ to show what misleading 
factors of safety might be obtained in engineering caleu- 
A rough-and-ready method which engineers 
adopted was to take the elastic limit as half the maxi- 


was not so, and it might be very much lower. The upper 
curve embodied what might be called the structural 
range of carbon in steel from 1 to .4 percent. It was 
a normal curve with a factor of 1 in 6, and showed the 
breaking stress by the alteration in carbon. The two 
lower curves represented two kinds of heat treatmenrtt 
applied to the steel, the first being normalised steel 
heated to redness and allowed to cool rapidly. That 
gave an ample factor of safety. But it could be seen 
that a certain kind of annealing largely used produced 
an effect upon the elastic limit which hardly affected 
the maximum stress. The next diagram put upon 
the screen was that shown in Fig. 2, which it was 
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explained represented the results of experiments made on 
ordinary Bessemer steels purchased in the open market. 
The curve 80 B referred to 36-ton tire steel received from 
the works. The stress strain diagram exhibited showed 
the proportional limit, the curve going on to the hori- 
zontal line, which was the yield point, and going up to 
the maximum stress. That steel, just as it was received, 
was heated up to 950 deg. and allowed to cool in the air, 
and the elasticity and yield point were lowered. Finally, 
it was cooled very slowly. It was heated for thirty-five 
hours, and the cooling took place over a period of three 
days, and in the curve 30 BA the extraordinary effect 
produced on the steel could be seen. The yield point 
was well marked, but where was the elasticity? It 
appeared possible with heat treatment to get no elasticity. 
The curve BW represented a metal which had been 
heated to 850 deg., quenched in water, and heated to 
700 deg. That raised the yield point and the elastic limit 
enormously. Inthe case of the curve B K, that represented 
the results of heating the steel 500 deg. higher, i.¢., to 











900 deg. Again, the elastic limit went up enormously. 
Lastly, in the case of the curve 30 BN, the steel was 
heated to 950 deg., and quenched at a temperature of 650, 
when the yield point was again found to be high. Con- 
tinuing, Professor Arnold said that he had recently heard 
some extraordinary evidence in the law courts, which was 
brought forward to prove that a certain steel shaft sub- 
jected to alternating stress was quite safe, the statement 
made to uphold the argument that the shaft was safe 
being that the steel was bent double whilst cold. When 
the diagram shown in Fig. 3 was thrown upon the screen, 
the speaker explained that the four bent bars shown on 
the right were subjected to bending tests under precisely 
the same conditions, and the figures on the left—168, 336, 
872, and 680—represented the number of alternations. 
That diagram went to show how little reliance was to be 
placed on severe cold bending tests as an indication of 
the capability of the material to resist alternating stresses, 
since structural steel with great resistance to alternation 
and structural steel exhibiting great brittleness in alter- 
nation gave identical cold bending tests. A bending test 
could not indicate anything. Another diagram put upon 
the screen exhibited a crystal showing perfect mineral 
step cleavage like that seen in felspar. That, Professor 
Arnold said, proved conclusively that iron and steel could 
assume molecular structure capable of brittle cleavage 
parallel to the faces of a cube, which, however, was 
impossible to detect with the microscope unless under 
very exceptional circumstances. In summing up, Pro- 
fessor Arnold expressed the opinion that we were facing 
some new phenomena relating to the molecular state of 
the metal, for the experiments he had referred to certainly 
appeared to indicate that. In referring to Dr. Rosenhain’s 
bronze chisel, he said that there was no objection to using 
such a tool for sharpening lead pencils, but he advised 
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the members not to put the method to the test of 
practical application. 
Dr. Seligman said that, as the report had only been in 





| gun with some protection around it. 


ENGINEER 
usually the accepted practice, there would. be in one case 
an error of 21 per cent.. and in the other case 57 per cent. 
He understood that the authors used spherical seats and 
screwed end specimens, but even that did not completely 
overcome the errors due to eccentric loading. He sug- 


gested that if the elastic limit were calculated after taking | 


into full account the effect of eccentric loading, they 
would be found to have about the same value as those 
obtained from the alternating stress tests. Referring to 
Professor Arnold's remarks, the speaker said that it might 
be well to point out that, owing to causes too complicated 
to discuss then, some materials were like a bundle of 
straws, and when pulled could withstand high stresses, 
but when twisted their power of resistance was appreciably 
less than would be expected from the tension test 
results. Concerning Professor Arnold’s remark on Fig. 17 





new battleships ; and, in view of the well-known Italian 
habit of seeking the maximum of efficiency out of the 
minimum of displacement, it is extremely probable that 
she has. 

The four Russian battleships of the Gangoot class, now 
under construction, are also reported to be designed fo, 
three-gun turrets—four such being mounted Invincible 
fashion. In view of the fact, that at the laying down 


| ceremony, the official invitation card depicted ships so 


of the report, he regretted that valuable space had been | 


wasted by including that diagram. In any case, it might 
have occupied one-fourth of the space. 

The last speaker was Mr. H. C. Law, who expressed 
disappointment at the authors not having given photo- 
graphs to confirm what they had said with reference to the 
constitution of the alloys. The authors had mentioned in 
connection with the light alloys that the manufacturers 
were in a position to get much better results than scientific 
men, and with that he agreed. When using a 
temperature of 1000 deg. with manganese, the results of 
analysis 10 and 11 showed silicon ‘57 and *25. A _percent- 
age difference of that order would, he thought, have a 
serious result on practical application. 

It was then announced that the discussion would be 
resummed at the annual general meeting, to be held on 
February 18th. 


| placed in the centre line. 


THE COMING OF THE THREE-GUN TURRET. | 


From a Corre sponde nt. 


THE three-gun turret now seems definitely to have come 
upon the naval horizon. As an idea, there is, of course, 
nothing original about it. It is believed to have been 
mooted so long ago as the American Civil War. 
indeed, is probable enough. The original idea of a turret 
has been traced back to several centuries ago. In its 
most elementary form it simply consisted ef a “ pivot” 
In that stage it 
remained, mainly, if not entirely, as an idea, until Captain 


This, | 


Cowper Coles, on this side of the Atlantic, and Ericesson, | 


the Swede, in the United States, transformed it into facts. 
Both inventors appear to have been struck by the fact 
that where there was room for. one gun there was room 
for two, and in this lay the potentiality of the idea. It 
appears at that time to have been equally obvious that, 
where two guns could be placed, three guns could, at a 


| pinch, be crowded. 


The advantages of the three-gun turret are obvious 
on the face of it. For example, for relatively slight 


|increase in the weight, a ship with her guns placed 
| Invincible fashion can bring twelve guns to bear instead 


| of eight. 


his hands for a few days, he could not say much about it. | 


There were, however, two points to which he wished to 
refer. The Eighth Report, which was issued three years 
ago, showed that the specific gravity of No. 37 light alloy, 


containing 4 per cent. of copper, when cast in sand | 


on 


showed a specifie gravity of 2.77, and, after having been 
rolled hot and cold-drawn, the figure increased to 2.79. 
In the present report the corresponding figures for No. 11 
alloy were 2.67 and 2.79, which he thought was somewhat 
remarkable. He would have liked to have seen the heavy 
alloys tested in the shape of wires. Dr. Rosenhain had 


The saving in weight through having twelve 
guns in four turrets as opposed to twelve guns in six 
turrets, is very considerable indeed, to say nothing of 
simplifications in the magazine and fire control arrange- 
ments. In addition, to place more than four turrets 
advantageously is a very difficult problem. Attempts to 
solve it have been made, and, so far as can be judged on 


| paper, with some success in the design of the new Argen- 


said that he—the speaker—had suggested that the light | 


alloys resisted nitric and sulphuric acid better than pure 
aluminium, but he thought that there must be some mis- 
understanding, for such was contrary to his own experi- 


ments. Water corrosion tests had led the author to suppose | 


that light alloys were better than pure aluminium. 
own experience had led him to take the opposite view. Pure 
aluminium resisted corrosion better than the alloys with 
one exception, that with mercury. The conditions under 
which Dr. Rosenhain had been working had, he thought, 
led him to arrive at an erroneots conclusion. The cast- 
ings had been completely submerged under water, but he 
thought there were few cases in actual practice where 
such conditions existed. It was, therefore, unsafe to 
generalise in that direction. He was convinced that 
under ordinary conditions acids and salts had less effect 
upon pure aluminium than on the alloys. 

Professor C. A. M. Smith, of the East London College, 
confined his remarks to that part of the report which 
deals with elastic limits. The report stated that “it was 
found that cold drawing does not appreciably alter the 
modulus, although the elastic limit is, of course, very 
considerably raised. In view of the fact that the elastic 
limits found by the extensometer are lower than those 
derived from the alternating stress tests, the authors con- 
clude that the elastic limits of the alloys in the condition 
as examined were in some way artificially depressed, and 
that normalised material would probably yield higher 
values.” The elastic limits had been determined by the 
Ewing extensometer, and the results of some three years’ 
experiments had led him to the conclusion that in order 
to obtain an accurate value for the elastic limit 
it was necessary to measure strains during a ten- 


sion or compression test in three planes. Any 
one with experience in tension testing would pro- 


bably agree with him when he said that the load 
never passed through the axis of the specimen. The 
amount of eccentricity of loading depended to a great 
extent upon the method of gripping the specimens. That 
point was discussed in his paper on “ Compound Stress 
Experiments,” read before the Institution in December 
last. In Appendix IV. of that paper he had shown that 
ordinary vee grips when used on the same specimen gave 
under two separate tests ratios of maximum to mean 
stress of 1.21 and 1.57. That meant that if the elastic 
limit were calculated as the authors had done, and as was 


His | 


| through the war test. 





tine battleship. But when theory is translated into prac- 
tice, the prettiest designs may become open to question. 
Hence the fascination of the three-gun turret. 
Every advantage, however, has its drawbacks. 
favourite argument against the three-gun turret is that 
too many eggs are put into one basket. A single lucky 
shot may put three big guns out of action instead of two; 
and this is the argument usually urged. But this same 
argument has in the past been urged against the two-gun 
turret without success. The two-gun turret has been 
So far as can be gathered, there 
is comparatively little evidence to support the theory 
that what puts one gun out of action will settle both. 
From the fight of the Huascar onward, the bulk of evi- 
dence has rather been that what puts out one gun does 
not put out both; and that, however bad the hit— 


supposing no jamb to occur—one gun may presently go | 
| on firing again after the destruction of the other. 


The 


. . . . } 
It is useless, however, to labour historical instances, 


because no particular hit can be accepted as proof of the 
result of the next hit; war hits are known to be erratic. 


Almost every hit on record has had an effect somewhat | 


different from what might have been expected from the 
record of all previous hits! The first three-gun turret 


once, but subsequent experience is more likely to put 
that in the chapter of accidents than in the plane of “I 
told you so.” 

None the less, this possibility appears to have frightened 
more than one nation off the three-gun turret. So far as 
can be gathered, the first official recognition of its possi- 


bilities was in the British Navy—mainly on account of | bled 
the resulting simplification of fire-control and magazine | orks have nearly doubled. 


arrangements. But nothing came of it. 

Germany is the next nation to have been credited 
with a hankering after the three-gun turret idea. The 
ships now being built are credited with four three- 
gun turrets in the centre line; but it is a very open ques- 
tion whether that design is being proceeded with. German 
design is generally far too cautious to break away from 
any accepted practice. 


The third nation to play with the three-gun turret idea | 


was Japan. The Kawachi class undoubtedly embodied 
the idea; but according to the latest accounts, it has 
been abandoned in favour of what amounts to little more 
than a copy of the German Nassau class—a couple of 
guns being sacrificed to conventionality. 

On the other hand, Italy—a nation which has always 
been to the front with original designs—is stated to have 


| Limited, Leeds Steel Works, Leeds. 
that is hit in war time will possibly lose all its guns at | born in Carmarthen in 1845. — , 
; | ness education at the Royal School of Mines, where he 


armed, there is very little reason to doubt that Russia, at 
any rate, has made the plunge. Seeing the comparative 
impotence of the Russian navy at the present day, this 
plunge does not perhaps amount to very much, except for 
the fact that either Russia or Italy has been responsible 
for the birth of most new ideas in the armour-clad era. 
It was Russia, for instance, that evolved the armoured 
cruiser, Russia, too, was the first nation to build battle 
ships carrying more than four big guns. We cannot, 
therefore, dismiss the step as of no account. 

So far as broadside fire is concerned, the three-gun 
turret idea is to be met by the multiplication of turrets 
The United States holds the 
record in this direction with six turrets so arranged. But 
an inspection of the design of the Arkansas class shows 
that the limit in this direction has been nearly reached 
and unless the bigger gun idea holds the field, the three 
gun turret appears inevitable. Even so, the opportunit) 
that it offers for extra guns looks to be an irresistib/: 
temptation. The theory of naval warfare to-day centre: 
entirely around the “ first hit’—and following up th« 
“first hit.” It is obvious to anyone that—other things 
being equal—getting in the first hit must depend upon 
the number of guns bearing. This being so, we may 
reckon with some certainty upon the persistence of th 
three-gun turret, despite any disadvantage that may be 
urged against it. 


OBITUARY. 


ARTHUR GREENWOOD. 

We have deep regret in having to record the death ot 
Mr. Arthur Greenwood, chairman and managing director 
of Greenwood and Batley, Limited, of Leeds. Mr. Green- 
wood experienced a heart seizure early on the morning of 
Wednesday of last week, and died very suddenly. He 
was born in October, 1845, and was therefore in his-sixty- 
fifth year at the time of his death. 

After receiving a private education at home, he was 
sent abroad to study languages, and acquired a proficiency 
in several, especially in French. Shortly after his return 
to this country he entered as articled pupil the then 
recently founded firm of Greenwood and Batley, of which 
his father, Mr. Thomas Batley, was one of the original 
partners. Young Greenwood at once gave evidence of 
considerable ability, and in spite of his youth—for he was 
not much over fourteen when he entered the works—he 
was made one of the shops’ foremen shortly after he had 
completed his period of pupilage. So well did he perform 
his duties in this capacity that he very shortly afterwards 
became, in succession, under-manager and partner in the 
business, this latter advancement taking place when he 
was twenty-five years old. It was about this time that 
Mr. Batley retired, so that in 1873, when his father died, 
Mr. Arthur Greenwood, though then only twenty-eight, 
became head of the firm, with a brother, a brother-in-law, 
and a cousin as colleagues. 

Of the growth of the undertaking to its present posi- 
tion there is no need to speak here. Suffice it to say that it 
has been largely owing to the ability and good manage- 
ment of Mr. Greenwood. In 1888, when the firm was 
made a limited liability company, he became chairman. 

He was a member of the Institution of Civil Engi- 
neers and a member of the council of the Institution- of 
Mechanical Engineers. He was intimately connected 
with the Engineering Employers’ Federation from its 
inception, and latterly held the position of its chairman. 
He was Justice of the Peace for the City of Leeds, and 
took a very great interest in all local affairs, particularly 
the University. He will be sorely missed and mourned 


| by a large circle, and not least by his workpeople, to 


whom he was a good master and an excellent friend. 


EDWARD RICHARDS. 

Tue death is announced of Mr. Edward Richards, 
general works manager of the firm of Walter Scott, 
Mr. Richards was 
He received his early busi- 


achieved considerable success. He subsequently took up 
the position of manager of the steel-making departments 


| at the Barrow Hematite Steel Works, where he remained 


| for fourteen years. 


In 1889 he left Barrow to take the 
management of the Leeds Steel Works, a position which 
he held until his death, and under his management the 
He took a great interest in 
the proceedings of the Engineering Standards Committee, 


| and was a member of the Sub-committee on Tram Rails. 
| His abilities as a manager and as a metallurgist were of 


} 


a high degree. 





INSTITUTE OF MARINE ENGINEERS.—The annual ball of the 
Institute of Marine Engineers was held on Friday, January 21st, 
at the Abercorn Rooms, Liverpool-street Hotel. A large number 
of members and friends were present, and the function proved 
eminently successful. 


INSTITUTION OF NAVAL ARCHITECTS.—We are informed that 
the Prince of Wales has consented to accept the honorary presi- 
dency of the International Congress in Naval Architecture and 
Marine Engineering, which will be held in London on Tuesday, 
July 5th, and the following days, in celebration of the Jubilee of 


adopted the three-gun turret idea definitely for her four | the Institution. 
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THE RECONSTRUCTION OF THE TYNE NORTH 
PIER. 


Tue reconstruction of the north pier at the mouth of 
the river Tyne, upon which task the Tyne Improvement 
Commissioners have been engaged for several years past, 
ranks as one of the most interesting engineering under- 
takings recently executed on the North-East Coast. It 
may be recalled that before the constitution of the 
Tyne liprovement Commission in 1850, the conservancy 
of the river Tyne was in the hands of the Neweastle Cor- 
poration, which, although claiming to “ maintain its con- 
dition,” hesitated to carry out any marked improvements, 


89 





owing to serious disputes was discharged in 1862, and 
‘from then until the completion in 1895 the work 
was carried out departmentally. The piers through- 
out, with the exception of a very short length at the root 
of the north one, were built on a foundation of rubble 
stone, carefully deposited by barges, which carried a 
superstructure of masonry. This latter consisted of two 
longitudinal walls, connected at frequent intervals by 
cross-walls, the cavities thus formed being filled, near the 
shoreward end, with quarry débris, and, further seaward, 
with mass concrete. ‘Che depth of the foundations of the 
superstructure varied froi little below low-water level at the 
shoreward end to 27ft. lower at the pierhead. This depth 
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Fig. 1—CHART SHOWING POSITION OF THE PIERS 


preferring to use the revenue derived from it for the 
veneral purposes of the town. 

One of the first acts of the newly constituted Tyne 
Improvement Commission was to obtain advice regarding 
a comprehensive scheme of dealing with the river as a 
whole. The opinions of the experts differed, and Mr. 
James Walker, Past-President of the Institution of Civil 
Engineers, who, at the suggesticn of the Admiralty, was 
asked to consider the various schemes, recommended the 
construction of two piers. The north pier was to have 
its root upon the rocks under the Tynemouth Castle, and 
toextend in a south-easterly direction for a length of 
700 yards, and the south pier to have its shoreward end 
opposite the site then occupied by the South Shields 
workhouse, and thence to extend in an_ east-north- 
easterly direction for a length of 1400 yards, as shown 
in the chart—Fig. 1. These piers were projected with 
the primary objects, first, of facilitating the removal of 
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SECTION OF NEW STRUCTURE 


“The Engineer” 


the bar, and, secondly, of sheltering the harbour from the 
north-east and south-east gales, and thus making the Tyne 
a safe and easy port to enter in any state of the weather. It 
was originally intended that the piers should terminate 
in a depth of water of 15ft.; but, subsequently, in a 
report of the Royal Commission of Harbours of Refuge, 
March, 1859, a grant of money was recommended towards 
the carrying out of the piers, conditional upon the Tyne 
Improvement Commission increasing the lengths so that 
they terminated in a depth of 30ft. at low water. 

Messrs. Walker, Burges and Cooper were deputed to 
prepare detail drawings, specifications, &e., and to carry 
out the work, Mr. P. J. Messent being appointed resident 
engineer. The contract was let in September, 1855, but 










at the pierhead is considerably greater than had originally 
been contemplated, as, whilst the work was in progress, 
it was ascertained that wave action took place at much 
greater depth than had previously been supposed, and 
the foundations would have been carried even lower had 
it not been for the fact that the rubble mound had then 
been deposited very much in advance of the work, so as 
to ensure its being thoroughly consolidated before being 
built upon. No fewer than three million tons of stone 

exclusive of lime and cement—were used in the con- 
struction of these piers. The width of entrance between 
the Tyne pierheads was about 1300ft.. and the depth 
of water in the channel 45ft. at high water ordinary 
spring tides. - 

The piers seem to have successfully withstood the 
severe storms which are so common to this stretch of the 
North-East Coast until the winter of 1893-4, when 
about 50 yards of the foreshore blocks on the seaward 
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SECTION OF OLD STRUCTURE 


Fig. 2-SECTION OF THE OLD AND NEW STRUCTURE > 


side of the north pier were dislodged, and in July, 1894, 
the foundations of a 130ft. length of sea wall exposed, but 
|although in some places undermined, no settlement 
| resulted. The hollow spaces were filled with concrete in 
| bags, and bundles of scrap-chain were deposited as a 
| protection until the foreshore blocks could be replaced. 
| In the following spring it was found that further damage 
| of the foreshore blocks had resulted, and that some of the 
| face blocks and a portion of the foundation-course of the 
|sea wall had been drawn out. Efforts were made to 
carry out the necessary repairs, but before completion 
very severe gales in December, 1895, and February, 1896, 
did further damage, and it was subsequently ascertained 





that several foreshore blocks had been disturbed, that 


a considerable length of foundations for the sea wall 
had been undermined, and that a further number of 
face blocks below water had been drawn out. An in- 
cessant fight with the sea had meanwhile to be carried 
on, as the repairs effected during each working season 
were rendered abortive by the storms of the succeeding 
winter, and in January, 1897, a length of 110ft. of the 
seaward face fell outwards, and a few weeks later there 
resulted a breach extending from side to side of the pier, 
and ultimately extending to a width of approximately 
300ft. 

It will be apparent that the failure was not due to 
defective work, but resulted solely from the undermining 
of the foundations by wave action. The knowledge 
that such action takes place ata very great depth was 
not available when the piers were designed; but during 
construction the late Mr. Messent recognised that the 
depths originally laid down were on the shallow side, and 
in spite of the rubble mound having been tipped consider- 
ably in advance of the work he lowered the foundations 
where practicable to do so, without unduly reducing 
the rubble overlying the sand. As at the early part 
of 1907, Mr. Messent was laid aside by serious 
illness, Sir John Wolfe Barry, K.C.B., and Messrs. 
Coode, Son and Matthews were asked to advise the Tyne 
Improvement Commissioners. It was evident that it 
would be necessary to lower the foundations considerably ; 
and, further, that when this was being done it was useless 
to found on anything except the hard material under- 
lying the sand and the rubble mound, but the length of 
work to be treated was by no means so easily settled. 
The shoreward end of the breach, at the time when these 
matters were under discussion, was situated at a point 
some 400ft. from the centre of the roundhead, and the 
breach itself was—as previously mentioned—about 
300ft. in length. It was ultimately decided that rather 
than rebuild, on the existing site, the outer T750ft. 
length of pier, it would be better to carry out double this 
length of new work under the protection of the breached 
structure, this latter course being possible without 
making an unsightly job owing to the curved plan 
of the old structure. Alternative tenders had been 
asked for, first, the rebuilding of a length of 
about 750 lineal feet of work on the existing site, 
rhe old foundations to be, of course, previously 
temoved; and, secondly, for constructing a new 
outer length of 1500 lineal feet, effecting a junction at 
the shoreward end with the straight portion of the 
original structure. Whilst the cost of the last-mentioned 
scheme was approximately 25 per cent. more than that 
of the former, it provided for 315 lineal feet less work 
founded on the rubble mound—a class of work very 
costly in upkeep—even if free from the chances of 
demolition, having regard to its situation in compara- 
tively deep water. The further advantage was offered 
in that the total length of the work would be shortened 
by practically 50ft. by the elimination of the bends. A 
contract was accordingly, in March, 1899, placed with 
Sir John Jackson, Limited, and a commencement was 
immediately piade upon the works. 

This contract comprised a 1500ft. length of pier, joining 
the inner end of the older portion of the work, and along 
with it forming a breakwater, straight from end to end, and 
of a total length of 2900ft. The width of entrance between 
the two pier heads is now 1180ft., as against the previous 
width of 1300ft. The new pier—Figs. 1, 2, and Supplement 
—consists of blockwork throughout, and the foundations 
have been taken down to a hard shale and to an average 
depth of 20ft. in excess of that of the old pier. Above 
low-water level the section of new work corresponds with 
that of the old, the totai width at low-water level remain- 
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ing 50ft. The new pier has a roundhead 80ft. in diameter 
at low water ordinary spring tides. Concurrently with the 
preparation of the blocks a temporary staging was erected 
to carry the “goliath” cranes, by means of which 
practically the whole of the foundations were prepared 
and the blocks set, and the staging also provided a road 
over which supplies were carried to the scar-end, thus 
reducing to a minimum the travelling required from the 
goliaths. Although the use of goliaths as opposed to 
over-end machines involved the erection of costly staging, 
an enormous advantage in the rate of progress was 
secured. 

In the block yard two “ Messent”’ mixers, operated by 
12 brake horse-power gas engines, were used, and by 
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RECONSTRUCTION OF THE TYNE NORTH PIER-THE LIGHTHOUSE 
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( For description see puge 89) 
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Fig. 4-THE LIGHTHOUSE 











reason of the exigencies of the site these mixers were 
placed at one end of the yard. The ballast was obtained 
from the fresh water reaches of the Tyne at Heddon-on- 
the-Wall. The charge for each mixer was one cubic 
yard of ballast with two measured bags of cement, 
giving a mixture of 6 to 1 by measure. The block 


, employed below water. 


floor had a capacity of seventy-five moulds in five | 


rows; the elevated gangway upon which the 


ran three tongues—two with double 


wagon 


roads, and one | 


with a single road on them—all extending from end | 
| unusually substantial structure, consisting of clusters of 
| piles or dolphins spaced longitudinally to the pier at 
| distances varying between 40ft. and 48ft., and the piles of 


to end of the block floor. The blocks were 6ft. in 
width, but the height and length differed, the contents 
being from 54 yards cube for the smallest to slightly over 
19 yards cube for the largest. All the exposed blocks are 
faced with granite, grey Aberdeenshire being used exclu- 
sively above water and pink or grey below water. A 
header bond was adopted throughout the pier, a short and 
long face block being placed in alternate tiers of the same 
course. In each face block cavities, semi-circular in 


plan, were moulded, a single pair in the short-face blocks | 


and a double pair in the long ones. The hearting block 
immediately behind the former was also provided with a 
single pair, which, when the blocks were set, came oppo- 
site the inner pair of cavities in the long-face blocks, the 
outer cavities corresponding in a similar manner with 
those in the short-face blocks—Fig. 2. Upon the blocks 
being set in position, the cavities were filled with 4 to 1 
concrete, cylindrical bags being used to contain this when 


Figs. 5 and 6—-LIGHTHOUSE ENGINE-ROOM 


The joggles thus formed act as 
keys, which effectively prevent any face block being drawn 
out. The blocks when required for setting were conveyed 
to the work, a distance exceeding half a mile, by locomo- 
tives. Blocks aggregating 125,018 cubic yards were 


manufactured on the site, and the maximum stock at any | 
one time was 30,700 cubic yards, which figure represents | 


the full capacity of the storage space. 
The staging upon which the goliaths, used for prepar- 
ing the bottom and setting the blocks, travelled was an 


which they were constructed were mostly of Oregon pine, 
averaging 16in. square, although a few were of pitch pine 
of somewhat smaller scantling. The piles were driven 
through the rubble mound and the underlying sand into 
the hard shale, the shoe penetrating into this from 6in. 
to 18in. The bracings coupling together the piles forming 
each trestle were of old double-headed rails, weighing about 
75 )b. per yard. The girders between the trestles were of 
latticed ironwork, each span consisting of three girders 
on the north side and four on the south; the undersides 
were at a height of 15ft. above high water ordinary spring 
tide, except in the case of the three outermost spans, 
where, by supporting the way beams for the goliath road 
on cross girders resting on the lower flanges of the main 
girders, the level was raised to nearly 19ft. above the 


same datum. It was thus possible to keep the level of 
the girders clear of the waves, which were considerably 


| higher where the staging extended so far seaward that 


the protection of the old work began to be lost. The 
level of the goliath rails was 21ft. 8in. above high water. 
The staging on the southern or harbour side was sup- 
ported on larger trestles than that on the northern or 
seaward side, this being necessary in order to carry the 
additional girders for supporting a service road over which 
the blocks to be set and all supplies were transported. 
The span of the goliaths travelling on the staging was 
65ft. To protect the neighbouring foundations of the 
| old work while the new junction was being made a dam 
of eight steel cylinders, each 13ft. in diameter, was put 
down transversely across the site of the new work on a 
line as near to the old work as was considered safe. The 
sinking of these cylinders was effected partly by grab 
and partly by hand Jabour under air pressure, and the 
work occupied about eleven months— June, 1901, to May, 
1902. During this pericd a ccmmencement was made 
with the preparation of the foundations and of the setting 
of the blocks. The first foundation block was laid at a 
point 81ft. seaward of the line of the cylinders. Upon the 
staging were three goliath cranes, the outermost of these 
operating a large Hone single-chain grab with a capacity 
of 115 cubic feet and a weight in air of 7} tens. Prior 
| to the staging being erected a similar grab was worked 
from a barge, and even after the grab on the goliath was 
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got to work that on the barge was employed, as weather 


conditions permitted, for excavating the rubble mound | 
| minute at a pressure of 20 lb. per square inch. 


seaward of the outer end of the staging. 
Following the goliath operating the grab was a similar 


machine from which a large cast iron diving bell, | 


12ft. 10in. by 9ft. in plan and 6ft. high, was suspended. 
The weight in air of this diving bell was about 22 tons, 
which was reduced to two tons when the bell was sub- 
merged, owing to the displacement. Considerable diffi- 
culties had to be overcome by reason of the prevalence 
of sand underlying the rubble mound, and in many cases 
the removal of a cubic yard of bottom involved the 
removal of ten times that quantity of sand. The bell 
divers worked in four-hour shifts with eight hours’ inter- 
vals between, and although the depth at high water varied 
from 43ft. at the shoreward end to 60ft. at the head, no case 
of illness directly attributable to air pressure arose. Care 
was exercised in order that the tops of the foundation 
blocks should be accurately in one plane, and therefore 
levels were taken at the corners of each block as it was 
set; any deviation from the true level was corrected by 
again lifting the block and scraping over the high side of 
the bed. 

The level of the foundation material had been deter- 
mined approximately by borings taken before the work 
was commenced ; but as a further precaution in the event 
of any variation in level, foundation blocks 3ft., 4ft. 6in., 
6ft., and 7ft. in thickness were prepared beforehand, and 
in no case was the foundation level less than 1ft. below the 
surface of the surrounding hard material. As regards 
the upper work in the original pier, a raised promenade 
occupying the seaward or northern half of the pier was 
provided, and beneath this, at a uniform distance apart of 
50ft., were alcoves, which served as shelters. Although 
the level of this promenade is 35ft. above low water, and 
it is again protected by a parapet, the sea—even in 
very moderate weather—if the wind be from the north or 
east, breaks over ; and as the alcoves under such circum- 
stances had been found to provide inadequate protec- 
tion to the light-keepers when passing between the light- 
house and the shore, a tunnel—see Supplement—has been 
substituted for them throughout the whole length of the 
new work, the raised promenade being retained. Access 
to the tunnel is afforded by openings on the quay level 
placed at intervals of 100ft. The promenade is sur- 
mounted by a capping 5ft. in width and 3ft. 9in. in 
height, which, with the facing of the promenade wall 
and also some portions of the two copings, is of granite. 
The original contract provided for the old light- 
house, a limestone structure showing three lights of 
different colours one above the other, to be reinstated on 
the new head, but during the progress of the work it was 
decided that the old light was by no means of sufficient 
power for so important a position, and in addition, it was 
considered desirable to instal a fog signal. The Trinity 
Brethren were asked to advise as to the best light and 
signal for the situation, and they recommended that a 
white group flashing-light giving three half-second flashes 
every ten seconds would meet the case as regards the light, 
and that a reed-horn giving a three-second blast every 
ten seconds would form a suitable fog signal. It was 
further decided that the light should be dioptric, and of 
the third order, and that the focal plane should be 85ft. 
above high-water level. The lighthouse—Fig. 4 and page 
90—stands upon a cylindrical base, 30ft. in diameter and 
6ft. Yin. high, composed of four courses of axed work, 
with rustic bed-joints. Immediately above the base are 
two moulded courses, from the top of which the rock- 
faced shaft rises. The diameter at the bottom of the 
rock-faced work is 25ft., and at the top 17ft. 6in., which, 
as the internal diameter is 12ft. from top to bottom, gives 
a thickness of wall of 9ft. in the base, 6ft. 6in. at the 
bottom of the shaft proper, and 2ft. 9in. at the top. The 
batter of the shaft is curved, the radius being 144ft., and 
the whole is surmounted by two-axed courses corbelled 
over to form a gallery round the lantern. The structure 
is faced with Cornish granite throughout, and, except 
above the floor of the service-room, where the walls, 
being thin, are of double-faced stones, the whole is 
backed with concrete. The service-room is approached 
by a winding staircase, composed of York stone, and 
having a width of 2ft. 6in. 

The optical apparatus, Trinity House pattern, supplied by 
Barbier, Benard and Turenne, of Paris, consists of two 
similar panels of lenses attached to a circular cast iron base, 
the whole rotating once in twenty seconds. The revolving 
portion of the apparatus floats upon mercury. The 
illuminant is oil, which, after being vaporised, is mixed 
with the requisite quantity of air and ignited, the flame 
thus formed rendering incandescent a Welsbach mantle. 
The intensity of the beam is 38,000 candle-power. The 
“Matthews” type of burner has been adopted, and 
in addition wick-burners are provided as a stand-by. The 


| shoreward of the breach. 





| to fire simultaneous shots either by electricity or quick | 
| match. 


| carried out from the designs and under the joint superin- 
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| 
machines work at 280 revolutions per minute, and at this } 


speed are capable of supplying 15 cubic feet of air per 
In the 
service-room is the blowing receiver, having a capacity 
of 30 cubic feet, and coupled through the intermediary 
of a reducing-valve, with the storage receivers in the 
engine-room. The actuating valve is operated from the 
clock which rotates the optical apparatus. The fog- 
signalling equipment, also Trinity House pattern, was 
supplied by Manlove, Alliott and Co. 

The junction having been completed in the summer 
of 1906, and the new work having by then advanced 
so far seaward that the portion of the old pier shore- 
ward of the breach was no longer of service for pro- 
tection, the work of demolition was commenced, and the 
portion of the old pier lying between the junction and the 
gap formed through the work to ease the sea-blow was 
removed during the latter portion of 1906. The demoli- 
tion of that portion of the pier between the junction and 
the original breach was completed in August, 1907, the total 
material in this portion amounting to 35,000 cubic yards. | 

Concurrently with the removal of the length shoreward 
of the breach, the isolated part of the pier, including the 
head, was dealt with, and here again a derrick crane was 
erected on a staging precisely similar to that employed 
Both the light and fog signal 
were brought into commission in January, 1908, and at 
this time the cube of masonry in the old head still to be 
demolished amounted to 10,000 cubic yards. This was, 
however, completely cleared away before October Ist, 
1908. Throughout the work of demolition, small charges 
of either black powder or gelignite were used, the former | 
in the dry holes and the latter in the wet ones. Experi- 
ence proved that 1 lb. of black powder was required to 
break up a cubie yard of masonry, while the gelignite 
was almost seven times as strong. The charges were fired 
singly by an ordinary time fuse, no attempt being made | 








In the case of gelignite the charges varied from 
+ lb. to $1b., according to the depth and freedom of the 
hole, while in the case of powder the quantities were from | 
1lb. to 24lb. The shoreward 1400ft. of pier consisted, 
as originally built, of two walls, a sea wall and a harbour 
wall, with cross walls 8ft. in thickness, connecting them 
at intervals of 25ft. The pockets thus formed measured | 
17ft. in length by 24ft. in width, and were filled with 
quarry débris or rock filling. The sea wall was carried to 
the full height of the promenade and was surmounted by 
a parapet, while the harbour wall was stopped at a level 
some 10ft. lower, the harbour side of the promenade being 
bounded by a lighter wall resting upon the cross walls 
and on the filling between them. The spaces between 
the cross walls were bridged, although not altogether com- 
pletely, by large stone footings. 

Very shortly after the straight or shoreward portion had 
been completed it was noticed that movement was taking 
place, particularly in the upper portion of the sea-wall, and 
in 1899 the movement had become so marked that a space 
of 6in. separated the sea-wall at the promenade level from | 
the promenade wall. Further movement took place; 
but, as a result of careful gaugings in November, 1902, | 
the foundations were proved to be sound, and the move- 
ment was discovered to be solely due to the decomposition 
and consequent swelling of the lias lime-water. To remedy | 
the defects it was decided that the upper portions of the pier 
for a distance of about 600ft. should be rebuilt, the spaces | 
between the cross-walls being arched over in order to 
form a suitable foundation for the upper work, and that a | 
tunnel, like that in the outer length, should take the place 
of alcoves in the reconstructed work. Accordingly, a 
subsidiary contract was let to Sir John Jackson, Limited, 
and the rebuilt portion has been carried out in Portland 
cement concrete, with no filling whatever. This work | 








days. 


the year 1912. 
ably, supposing an acceleration to take place ; but, as things 


follows :— 


flagship 
lengthened preparatory to going. 
to be so treated, the others having been through this process 
about a year ago. 
improved by the alteration, while comfort and efficiency are 
certainly doubled. 


funnelled ships should ever have been reintroduced. 
theory that short-funnelled ships form a smaller target is 
magnificent to the last degree. 
uptakes belch smoke and flame on everybody. 
| ditions the conning of a ship becomes a matter of very 
serious difficulty. 
that this fact was definitely ascertained; and yet we have 
just witnessed a repetition of the experiment in defiance of 
past experience. 
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have turbine-driven air pumps, and turbine-driven circu- 
lating pumps. Both are direct connected and the former is of 
the spray type evolved by the A.E.G. Company, of Berlin. 
In some of the larger vessels turbine-driven feed pumps are 
even being adopted. 





WITH the completion of the trials of H.M.S. Collingwood 
last week, there are now seven ships of the Dreadnought 
type in commission or ready for service, together with three 
cruisers of the Invincible type. The second pair of the first 
batch of four German Dreadnoughts—Nassau, Westphalia, 
Rheinland, and Posen—will not be ready for commissioning 
till May, and it will. be even later before the first big cruiser, 
Von der Tann, is ready. 


THE Von der Tann is interesting from the point of view of 
the turbine arrangement, which consists of Parsons turbines 
driving four shafts. The high-pressure ahead turbines drive 
the wing shafts and the low-pressure turbines actuate the 
inner ones. The cruising turbines are in series, the high 
pressure on the starboard inner shaft ahead of the low 
pressure, and the intermediate-pressure cruising turbine to 
port. High-pressure astern turbines are also fitted. The 
engine-rooms are divided into four by a longitudinal bulk 
head and a transverse bulkhead, the latter arranged between 
the two turbines on each shaft, so that the exhaust pipes from 
the high-pressure to the low-pressure turbine pass through it 
Whatever gain may be anticipated from additional safety 
due to greater sub-division would appear to be lost by the 


additional difficulty of supervising machinery in four com 


partments. 


THE tenders for the large cruisers offered by Australia and 
New Zealand went in to the Admiralty during the last few 
The vessels are to be virtually sister ships of the 
Indefatigable. 


THE Norwegian Government is asking for tenders for a 


60-ton torpedo boat, to have a speed of 28 knots. 


WE give a list of the names of the British and German 
Dreadnoughts respectively which will be ready for service in 
The British list may be added to consider 


now stand, the two fleets in the spring of 1912 will be as 

British.—Dreadnought, Indomitable, Inflexible, Invin 

cible, Bellerophon, Téméraire, Superb, St. Vincent, 
Collingwood, Vanguard, Neptune, Indefatigable. 


German.—Nassau, Westfalen, Rheinland, Posen, Von 
der Tann, Ostfriesland, Thuringen, Helgoiand, 


“G,” “HH,” Ersatz Frithjof, E. Heimdall, E. Hilde- 
brand. . 


These statistics give food for thought. 


THE armoured cruiser Minotaur, which is being sent as 
to the China station, has had her funnels 
She is the last of her class 





The appearance of the ship is somewhat 


IN view of the lessons of the past it is curious that sho t- 
The 


In practice, however, short 
In such con- 


It must be now nearly thirty years ago 


THE rebuilding of these ships is partly responsible for 


the delays which have taken place in Japanese new construc- 


was delayed until 1907, when the original contract was so| tion. Neither the Aki or Satsuma appear to be quite com- 
near completion that no interference would possibly result. | plete yet. Two battleships in hand are called Hawachi and 
The new work, both for the outer and inner lengths, has | Setsu. The Huki, of which so much was heard some time 


been carried out at a cost of approximately £450,000, a 
figure which is stated to be well below that of the esti- 


mate. As previously mentioned, the contractors were Sir 
John Jackson, Limited, their agent being Mr. G. B. | 


Wilkinson, M. Inst. C.E., his assistant, Mr. J. E. Rumble, | 
having succeeded him when the more intricate portions of | 
the work were completed. The undertaking has been | 


tendence of Sir John Wolfe Barry, K.C.B., and Messrs. | 
Coode, Son and Matthews, to whose courtesy we are in- | 
debted for the loan of the drawings and photographs used 
in this notice. We have also to thank Mr. Ivan C. 
Barling, M. Inst. C.E., who has acted as resident engineer 
from the commencement to the conclusion of the work, 
for showing our representative round the works and ex- 
plaining to him the details of the undertaking. 





12in. 
fashion. When these ships will be completed is very doubtful. 
The Emperor Paul, commenced back at the time of the 


back, appears never to have been anything else but a misprint 
for the Ibuki. 


THE new Russian battleships, Gangoot, Petropavlosk, 
Poltava, and Sevastapol, will carry as main armament twelve 
guns, in three-gun_ turrets, arranged Invincible 


Russo-Japanese War, and her sister, begun at the same time, 


both appear to be yet a long way from completion. 


THE contract for one of the four 





‘contingent ’’ Dread- 


noughts, a battleship, has at length been definitely placed 
with the Thames Shipbuilding and Engineering Company, 
Limited, and the work of lengthening the slip at Canning 
| Town has been already commenced. 








machine runs for four hours without re-winding, and the 
power absorbed is 5000 foot-pounds per hour. The 
engine room, accommodating the machinery for the fog- | 
signal, is constructed below the promenade round the 
head. It is lined throughout with glazed bricks, and is 
in no part vertically below the lighthouse, communication 
between the two being by means of a companion-way. 
The signal is sounded from two similar horns projecting 
through the copper cupola and pointing in different 
directions. Each horn may be put out of action without 
interfering with the other, and thus a reed can be 
replaced or any other adjustment made while the signal 
is in operation. The pressure at which the signal is blown 
is 15]b. per square inch. The air for sounding the 
signal is compressed by one or other of two vertical com- 
pressors in the engine-room, the working set being driven 
by electric energy supplied from the mains of the Tyne- 
mouth Corporation, and the “stand-by” set by an oil engine. 
A 4 brake horse-power electric motor is used for the 
former, and the electric supply is taken from the “ out- 
sides” of a three-wire continuous-current system, the 
pressure at the motor being 430 volts. Each compressor 
is provided with two tandem cylinders, one above the 
other, the pistons being of the “trunk” type. The 


DOCKYARD NOTES. 


THE departure of the fully commissioned Brazilian battle- 
ship Minas Geraes from the Tyne at the end of this month 
is an adequate proof of the inaccuracy of the statements that 
the vessel was being built for another Power. England, 
Germany, and more recently Turkey, have all been credited 
with desiring to purchase the ship, which, however, would 
probably fulfil German needs more than those of other countries. 
The sister vessel, Rio de Janeiro, is already commenced at 
Elswick, and the machinery issbeing made by Vickers, Sons 
and Maxim, Limited. 


AFTER the reception accorded to the Chinese Naval Com- 
mission at Berlin, Kiel and Stettin, it would be surprising if 
German shipyards did not receive favourable consideration 
in the forthcoming programme. That it will be restricted to 
relatively small ships is very likely ; China has not the 
personnel to man large vessels, the largest ships in her present 
fleet being the 4300-ton Hai Chi, built at Elswick. Most of 
the others were built in the Vulcan yard at Stettin. 


AN interesting departure in auxiliary machinery is being 
made in some of the 1909 German destroyers, which are to 








Qvick BoiLER Work.—We have recently had two instances of 
smart work in connection with boilers brqught to our notice. These 
have been carried out by the firm of John Thompson, of Wolver- 
hampton, atthe East Kent Collieries. The first consisted of the supply 
and erection of a Thompson dish-end Lancashire boiler, 30ft. long by 
8ft. 6in. diameter, fitted with corrugated flues, together with the steam 
feed and blow-off piping, and brickwork. This boiler was urgently 
wanted, and was in stock, ready for almost immediate despatch, 
when the order was given. Nineteen days later it was steaming 
and at work, the piping and brickwork complete. The steam 
pipes included an extension of a 12in. ring main, and to save loss 
of time in having ‘‘make-up” or template pipes, the makers erected 
the 12in. main, and then set the boiler to come exactly inline. The 
second instance occurred in connection with a steel chimney. Six 
Lancashire boilers were connected to a brick shaft, and it was 
necessary to increase the draught, but any stoppage was not per- 
missible. The new steel chimney was erected, and the flue joined 
to the old brickwork, the arch of the old main back flue being 
supported by heavy cast iron plates, these plates being inserted by 
cutting away just enough of the wall to allow them to be placed in 
position without interfering with the draught. When the new 
shaft was ready, full steam was raised on all the boilers and the 
dampers closed. The access doors to the back flue were then 
opened, the old shaft bricked up, and the dividing wall to the new 
flue and chimney knocked down, this being possible because of the, 
iron plates supporting the arch. The change over was accom- 
plished in thirty-four minutes, and the steam speedily rose to full 








pressure when the new chimney began to pull, 
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RAILWAY MATTERS. 


Tue first section of the new electric tramway system 
for York has just been completed, the portion to have this distine- 
tion being the length of the old horse tramways system extending 
from Nessgate to Fulford, and on January 20th it was formally 
opened for the public use. 


Tue British Consul at Guayaquil reports that a law has 
been passed by the Congress of Ecuador authorising the municipal 
authorities of Guayaquil to construct a railway from that place to 
any one of the bathing resorts on the coast, and that the Munici- 
pal county has fixed upon the town of Play It is estimated in 
the local Press that the total length of the line would be about 51 
miles. 

ONCE more the project of laying down a line of railway 
from the rich mining district of the Ural range to the White Sea and 
with a branch line to the river Obi, the great river of Western 
Siberia and flowing from the Altai Mountains, has been brought 
forward in the interests of the development of Siberia. This 
projected railway would bring the port of Archangel into direct 
communication with Western Siberia. 


AccorDING to the Merican Herald, grading for a 
narrow-gauge railway, 30 miles long, from the San José de la Rosa 
timber district to Santiago Bay has been completed, and track con- 
struction was to be begun about the middle of January. Branches 
are later to be built which will increase the total length of line to 
about 100 miles. The San José Lumber Company, which is 
building the railway, intends to construct a breakwater and 
wharves at Santiago Bay. 

At a meeting of the South African Electric Power 
Commission recently the possibility of converting to electric trac- 
tion the eastern line in the low country, and also the Springs- 
Randfontein line, was discussed. Mr. Beaton, acting chief 
engineer of the Central South African Railways, approved of the 
al principle of electrification, although he had not gone into 
details, He anticipated a reduction of drivers by one half, and 
also of the firemen and coal-trimmers. Electrification would tend 
to minimise the present discomfort suffered by drivers and firemen 
working locomotives in an unhealthy and sub-tropical climate. 





AS. 





gene 





AFTER a thorough investigation and numerous confer- | 





ences with railway men, states an American contemporary, the | 


Indiana Railway Commission has issued an order to all of the rail- 
ways in the State requiring that all locomotives used for passenger 
and freight service shall be equipped with headlight lamps of 1500 
candle-power. The order does not specify that the lamp shall be 
electric or acetylene. During the investigation experiments with 
oil and electric headlights were made in the laboratory of Purdue 
University. While railway men with few exceptions opposed 
high-power headlights, electric traction motormen were practically 
unanimous as to the advantages of high candle-power over the oil 
lamp. About 4000 locomotives come under the order, of which 
one-third are to be fitted by January Ist, 1911, and the remainder 
by July Ist, 1911. 


THE Russian Minister of Ways and Communication 
recently gave orders to Russian works for the supply of 40 locomo- 
tives, 300 goods wagons, and 1000 passenger coaches. It is announced 
now that the Minister referred to is about to place other orders in 
Russian works for new rolling stock of the value of about £5,300,000. 
Hitherto the Russian manufacturers have complained that the 
Government orders have been given out in such small portions that 
there was no incentive to enlarge their works or to employ large and 
competent staffs. These recent orders are hailed as a step in the 
right direction, and seeing that the finances of the Russian Empire 
are showing very satisfactory signs of improvement, and also that 
the protected iron and steel industry of Russia is beginning to secure 
orders from abroad, it is confidently expected that the Government 
will give out more large orders during the coming spring. 


Ar the September, 1909, convention of the German 
Street and Interurban Railway Association, Arthur Busse, chief 
engineer of way and structures, Grosse Berliner Strassenbahn, 
presented some figures on the costs of the proposed inquiry concern- 
ing the corrugation of rails. He estimated the total cost at £1250, 
of which £250 to £300 will cover special steels; a like amount will 
cover extra expenses at the foundries, and the balance will be 
required for the chemical and physical analyses to be made by Dr. 
Puppe, who has been selected by the railway and rolling mill 
interests. The railway using the test rails will buy them at the 
regular prices. The test expenses will be borne as follows :—£250 
from the German Street and Interurban Railway Association ; 
£300 from the foundries and rolling mill interests; £850 from 
several electric railways. The International Street and Inter- 
urban Railway Association will be asked to contribute £250. 





ELIMINATION of all level crossings is being gradually 
effected by the Pennsylvania Railway. Since January Ist, 1900, 
according to information sent out by the Pennsylvania Company, 


i73 level crossings have been removed on the lines of this com- | 


jruny east of Pittsburg and Erie. This includes only work com- 


pleted up to September Ist, 1909, and does not include the ten | 


| bank. 


crossings to be eliminated by the projected change of the line 
through Bristol, Pa., on the New York division. On the lines 
hetween New York and Washington, Philadelphia and Pittsburg, 
256 public level crossings and 129 private level crossings have 
heen removed in the past ten years, leaving only 774 public 
crossings, scattered over 574 miles of road. On the division 
between Philadelphia and Washington alone 106 level crossings 
have been eliminated, between Jersey City and Philadelphia 
seventy-eight crossings have been removed, and on the Pittsburg 
division forty-six crossings have been taken out. 


A REVIEW of the railway construction in Canada shows 

that during 1909 28,000,000 dols., say, £5,600,000, were spent on 
construction work alone, an almost equal sum having been expended 
on supplies and material. Progress has been specially marked in 
Western Canada, where all three of the larger Canadian railway 
companies have made extensive additions. The Grand Trunk 
acific Railway Company completed communication between 
Edmonton and the head of the lakes. The Canadian Northern 
Railway Company has opened up the Goose Lake country, while 
tie Canadian Pacific Railway Company completed its second track 
from Winnipeg to Fort William, thereby doubling the capacity of 
the grain outlet, and completed its third trunk line between 
Winnipeg and Edmonton. The outlook is that 1910 will, it is 
reported, be quite as active, especialiy in Alberta and British 
Columbia, where the plans of the Grand Trunk Pacific and 
Canadian Northern Companies are very extensive. 

THe Government sanction to the Indian railway pro- 
gramme of 1910-11, on a 164 crore basis, enables the Railway Board 
to put in hand atoncecertain newlines, as funds areavailable for the 








preliminary work upto theend of next March, when the programme- | 


money can be drawn upon. These new lines include, in the Pun- 
jab, the 2ft. 6in. line from Kalabagh to Bannu, which will open up 
the Makarawal coalfleld ; in Eastern Bengal and Assam, the metre- 
gauge railway to Mangaldai, which will serve an important tea 
district ; in the Central Provinces, the Balaghat-Katangi 2ft. 6in. 
line, passing through new manganese areas and providing also for 
local requirements ; in Burma, the Southern Shan States Railway, 
which the Local Government and the mercantile community have 
advocated for several years. 
India, provides ample funds for pushing on the Allahabad Rai 
Bareli hne which is now being constructed, as well as for the Sita- 
pur-Shahjahanpurand Sita-pur-Balamau projects, on which consider- 
able progress has been made. The important Itarsi-Nagpur and the 
Chindwara-Nagpur lines will alsohavelargegrants.made to them so 
that work may be rapidly proceeded with during 1910-1], 


The programme, says the Times of 


NOTES AND MEMORANDA. 


A PAPER by Dr. F. Mollwo Perkin and Mr. W. E. 
Hughes, entitled ‘‘Studies on the Electro-deposition of Metals,” 
was read in abstract by Dr. Perkin before the Faraday Society on 
January 18th. The authors describe a rotating cathode employed 
for rapid electro-deposition of metals. It consists of sheet 
platinum spun up so as to form a narrow thimble, the upper end 
being open and having a stout iridium wire fused to it. This 
electrode, which has an active surface of 16.3.cm., is rapidly 
rotated within a cylindrical platinum gauze anode. In other 
cases, particularly when eae A potential methods are employed, 
a spiral anode of platinum is rotated within the gauze cylinder, 
which then functions as cathode. In the potential measurements 
a cylindrical glass funnel with a glass tube sealed in the side is 
employed for holding the electrode. 


Nature quotes an article in the Physikalische Zeit- 
schrift for December 15th, 1909, by Dr. J. J. Kossonogow, of the 
University of Kiev, on the application of the ultramicroscope to 
the study of the phenomena of electrolysis. He finds that when 
an electrolyte is examined under the ultramicroscope, at the 
moment the current is switched on there appear in the field of 
view a number of bright points of light which travel towards the 
electrodes with velocities of the same order of magnitude as 
have been found for the ions. The path may be deviated by 
means of a magnet. When a point reaches an electrode it appears 
to attach itself and take a crystalline form. None of these 
appearances is observed in the case of a non-electrolyte, and the 
author considers he has proved beyond the possibility of doubt 
that the ultramicroscope provides a powerful means of studying 
directly the motions of the ions in electrolysis. 


ACCORDING to the Engineering Record improved boiler 
performance has been attained at the Anderson station of the 
Indiana Union Traction Company by preventing the leakage of air 
from the ashpits around the ends of the chain grates into the flues. 
This is accomplished by first fixing a din. extra-heavy pipe across 
the furnace 8in. from the rear of the grate, with its lower 
surface 34in. above the top of the grate. There is a span of about 
10in. between the centre of the pipe and the rear fire-box wall, 
which is covered with a course of firebrick. This shelf prevents the 
passage of air, while the pipe holds back unconsumed coal until it 
has been burned into ash which the grate can carry back under 
the pipe in the desired manner. Inside the 4in. pipe is one of lin. 
diameter running from one end nearly to the other. Cold water is 
admitted through the small pipe and flows back through the large one, 
the rate of flow being adjusted so that its final temperature is just 
under the boiling point. The hot water is discharged, in a way 
that permits its condition to be inspected, into a header delivering 
it to the hot well. 


AccorDING to the Klectrical Engineer, Dr. A. Koepsel 
has invented an apparatus for determining the composition of a 
gaseous mixture by estimating its electrical resistance. The 
apparatus is said to be specially applicable to the determination of 
the amount of hydrogen in water gas and of carbon dioxide in flue 
gases. The principle of the method is to employ a constant 
current to heat a wire passing through a tube filled with the gas 
to b® analysed, It is obvious that the temperature of the wire 
will vary inversely as the conducting power of the surrounding 
medium, and it is said that it affords a good means of ascertaining 
the quantitative composition of a mixture when it is known what 
gases are present, and when the temperatures attained in mix- 
tures of known quantitative composition have been previously 
ascertained. We may remark, states our contemporary, that 
there is one great difficulty. The conducting power of all gases 
except hydrogen is very low ; they differ, therefore, by small 
quantities. Hence reliable results must depend upon great 
accuracy in the measurement of the temperature of the wire. 
This is presumably estimated from its resistance, and it is doubtful 
whether it can be determined sufficiently exactly. 


THE removal of ashes by conveying them to a waste 
bank hydraulically, states an American contemporary, is done in 
connection with the temporary plant built to supply power during 
the construction of the Rainbow Falls hydro-electric development 
of the Great Falls Water Power and Townsite Company on the 
Missouri River, near Great Falls, Mont. The power house is on 
the side of a hill directly above the edge of the river bank. The 
bituminous coal used is dumped by gravity from cars on a trestle 
to a bin at the rear of the firing floor of the boiler-room, and runs 
down on this floor, from which it is fed by hand to the furnaces. 
As the ashes fall through the grates they are drawn out into a 
transverse concrete-lined trench in the firing floor. This trench is 
sloped to one side of the building, where it connects with a flume 
extending on a grade of about 5 per cent. to the edge of the river 
bank. When the grates are cleaned the ashes are pulled into the 
trench and a hose stream turned into the latter to start them. 
They are thus picked up by and carried out to the river through 
the tlume, only a small amount of water being required. No diffi- 
culty is experienced from clogging in the trench or flume, and the 
current in the river prevents an accumulation at the edge of the 


A Nore in the Electrician refers to some tests on 
electric rolling mills carried out by Mr. Puppe, who has recently 
published results of accurate electrical measurements he has made 
on six electrically-driven rolling mills. He arrived at these results 
by observing the energy given out at the mill and the speed of 
rotation, and by this means by also taking into account the copper 
and no load losses, he was able to calculate the useful work per- 
formed. The influence of temperature on the resistance of the 
material is exhibited by the increase of the latter as the billet 
cools. Large rolls require more energy with a small height of 
roller than do small rolls with a large height of roll. The strength 
of the materiai has no influence on the energy consumption, but 
this latter is increased from the fact that the harder material the 
lower temperature at which it must be worked. A drop in tem- 
perature of 70 deg. causes an increase in the energy consumption 
amounting to between 20 and 30 per cent. The spread of the 
material in a horizontal direction has a disadvantageous effect on 
the energy required. With a small number of passes the aggregate 
load on the motor is only from one-quarter to one-fifth of its total 
capacity, but this is much more when there are many passes and 
the billets are wide. 


BEForE the recent meeting of the American Society of 
Mechanical Engineers, Professor Chas. M. Allen described a com- 
plete series of tests on a 2in. meter, to determine whether a 
venturi meter is sufficiently accurate under all conditions encoun- 
tered in practice to be used to measure boiler feed. The 
apparatus was set up in the most convenient way, not only for 
weighing the water used, but also for heating it before it passed 
through the meter, and for pumping. Four sources of supply 
were used—an injector, a duplex pump, a triplex power pump, and 
a pressure tank—all drawing water from a pit having a steam line 
to heat the water. As the capacity of the pit was large, an even 
temperature could easily be maintained. The water was dis- 
charged into 5000 lb. weighing tanks after passing through the 
meter. Cold-water tests were first made, to determine the 
co-efficient of the meter, followed by tests with conditions the 
same as those in boiler-rooms, the temperature ranging from 80 to 
180 deg. Fah., while the pressure also was varied by different 
arrangements of the auxiliary apparatus. The results obtained 
showed tht the meter tested was best adapted for use in a plant 
of over 200 horse-power, and, as the maximum and minimum 
variations noted were 3 and 0.82 per cent. respectively, the venturi 
meter is adapted to measure hot water, provided the proper size is 
used, 








MISCELLANEA. 


AFTER a spell of inactivity, Mr. S. 
successful flight at Aintree on Friday, January 21st. He took his 
machine from its shed, and rose to a height of 150ft. He flew 
ibove Melling, and on to Magshull, after which he made a wide 
sweep and returned, coming down just in front of the grand stand 
on Aintree Racecourse. 

CrEosOTED piles driven in sea water in a dike at New 
Haven, America, about 1885, were examined about a year ago. 
About 5 per cent. of the piles in the channel arm and 25 per cent. 
in the shore arm were in bad condition, due to rotting, beginning 
it the top in the centre. The engineer suggests that deterioration 
might not have occurred if the tops had been protected. 

Norway is a country of vast mineral wealth. The 
‘ichest iron mines are situated in the northern part of the country, 
is well as in the Trondhjemske. It has been calculated that the 
mines at Sydvarager contain 100,000,000 tons, and that the yearly 
production will be 600,000 tons. Operations on these mines will 
probably commence next summer. The work at the Dunderlands- 
dalen mines has been stopped for some time, but it will be resumed 
in the near future, when the Swedish method of treating the ore 
will be employed, with the hope that the works will produce 
1,000,000 tons a year. It is estimated that the mines in the 
Tromso district contain about 30,000,000 tons of ore. Machinery 
has lately been erected in these mines. The yield will be about 
200,000 tons per annum. Several other mines in the north indicate 
abundance of iron ore. 


Tue Board of Trade inquiry into the loss of the steam- 
ship Cadoxton, which was kept afloat several days in the Bay of 
Biscay by the crew baling with buckets, and then abandoned, was 
concluded at Cardiff on Monday last. The Court considered that 
when the vessel left Cardiff her value was £6000. She was insured 
as follows:—Hull and machinery, £12,000; premiums and dis- 
bursements, £1000; freight, £1000, a total of £14,000. The 
Court blamed the captain and chief engineer for not taking proper 
steps to ascertain how and from where the water came into the 
vessel ; for not using hand pumps instead of baling. The Court 
found that there was evidence that neither the master nor engi- 
neer had any pecuniary interest in the Cadoxton, and that there 
was no evidence that either knew the vessel was more valuable to 
her owners when foundered than when afloat. The cause of her 
loss was a mnystery. 

SoME experiments upon steam turbine nozzles, ex- 
panding steam from ordinary boiler pressures to condenser pres- 
sures, are described in a paper presented to the American Society 
of Mechanical Engineers by Professor Sibley and T. R. Kemble. 
The main results are worth noting, and contirm the claims made 
for the efficiency of nozzles by turbine makers. _ Efficiences of 
from 90 to 95 per cent. were regularly obtained. The actual dis- 
charge from the nozzles, stated as a percentage of the theoretical 
discharge, was of the same order as the efficiencies. Most 
interesting, however, was the apparent lack of influence exerted 
by the form of the nozzle, even when this might have been 
expected to be considerable, as, for instance, when the section 
changed from circular at the neck to square at the discharge, or 
when a conical needle protruded into the nozzle from the inlet end. 
Smoothness of surface was, however, an important factor. 


ALTHOUGH it is possible to resolve into gas almost any 
kind of solid fuel in a gas producer, it is well known that certain 
fuels—particularly those high in ash and of a caking character— 
give a good deal of trouble. One of the most serious of these 
troubles, states a contemporary, is that the fuel welds itself into 
a large mass which partially chokes the fire in some places and 
causes passages or holes to be burnt at others. Hence poking of 
the fire is necessary, and the poorer the fuel the more the poking. 
In order to reduce this poking to a minimum some producer 
makers fit shaking or revolving grates. The latest design of this 
character is due to Mr. Chapman, an American, and it is a con- 
siderable extension of the principle. The lower portion of the 
producer is divided into two or three rings, which are free of each 
other and rotate at different speeds, the joints between them being 
made by water seals. The object is to shake the fuel continuously, 
so that caking or clogging and holes are equally impossible. 

AccorpDING to the Electrical World, during recent tests 
of wireless telegraphy made with apparatus on board the scout 
cruisers Salem and Birmingham, which were 1000 miles from each 
other, and 1000 miles from the high-power wireless station at Brant 
Kock, Mass., there were serious interruptions in the communica- 
tions between the two ships and the shore station. A fierce storm 
was raging at the time of the tests, and, in spite of the interrup- 
tions, the apparatus was not considered a failure. Arrangements 
are to be discussed with a view to making further tests under more 
favourable conditions. During the next test the ships will be 
stationed about 2000 milesfrom Brant Rock. This will necessitate 
one being near Trinidad, and the other 1000 miles out from the 
South American coast. The most exhaustive test will be the 
placing of the ships on the African coast, 3000 miles from Brant 
Rock and 1000 miles apart. If these tests are successful, a tower 
100ft. higher than the Washington monument, which is 555ft. in 
height, will be erected in Washington for communication with 
ships over a distance of 3000 miles. 

Art Pola, at the head of the Adriatic, the largest wireless 
telegraph station on the European continent has recently been 
fully completed. It possesses a tower 300ft. high, built on a 
foundation of glass, from which antenne spread over a ground 
surface of about eight acres. The station house is in two storeys, 
the upper serving as a dwelling-place, the lower as a working place. 
The high-tension room is isolated by thick walls and doors and 
windows of treble thickness. During the completion of the 
installation the station has been constantly tested over compara- 
tively short distances, and has acted faultlessly. Full communica- 
tion has been established with Berlin with a specially erected 
temporary station at Vienna and later with the city itself, and 
with Cattaro. Thus distances of 500 miles have been covered even 
before the arrangements were complete, and that with perfect 
success. Wireless messages were sent to the Kaiser on his yacht 
during his stay in Corfu, and during his voyage thence to Malta, 
whereby he was kept in regular communication with his Ministers 
in Berlin. The scope of the station will be largely extended 
during 1910 and 1911. 

In a report on the results of a mineral survey of 
Southern Nigeria, Professor Wyndham Dunstan, the director of 
the Imperial Institute, says from 1906 to 1907 a large number of 
minerals were collected by the surveyors and were transmitted to 
the Imperial Institute for detailed examination and valuation. 
The most important materials described in the report are the 
lignites and clays of Southern Nigeria. The investigation of the 
lignite deposits of the colony is still in progress, but it is already 
evident that much of the material which has been brought to light 
will be of great service as fuel and might also be employed for the 
production of gas for lighting and heating. Many of the clays 
examined proved to be of excellent quality for the manufacture of 
tiles and pottery, and might serve for the basis of an important 
native industry, in which it would probably be easy to provide the 
necessary technical instruction and comparatively simple appli- 
ances required. Considerable attention has been paid to the in- 
vestigation of the heavier minerals separated from the beds of 
rivers and streams. The concentrates thus obtained have been 
exhaustively examined at the Imperial Institute, and although 
gold, tinstone, and monazite have been proved to be present, in no 
case has the amount been sufficient to make it worth while to sug- 
gest that these beds should be worked ona large scale, although in 
some cases the separation of the gold may possibly be profitable to 
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NEW LOCOMOTIVES ON THE PARIS, LYONS, AND MEDITERRANEAN RAILWAY 


( For description see page 98 ) 




















SIX-WHEELS COUPLED FOUR-CYLINDER COMPOUND LOCOMOTIVE 
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SIX-WHEELS COUPLED FOUR-CYLINDER COMPOUND LOCOMOTIVE 























SIX-WHEELS _COUPLED FOUR-CYLINDER NON-COMPOUND LOCOMOTIVE, WITH SUPERHEATER 
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MEETINGS NEXT WEEK. 
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INSTITUTE OF MARINE ENGINEERS.—Monday, 
Electric 


58, Romford-road, Stratford, E. Paper, “The Care of Ships’ 
Installations,” by Mr. T. R. Stuart. 

Royal InstiruTiON OF GREAT Britain.—Friday, 
at Albemarle-street, Piccadilly, W. Discourse, 
by Professor William Bateson, M.A., F.R.S. 

THE Roya Scorrisn Soctety or Arts.—Monday, 
in the Hall, 117, George-street, Edinburgh. 


February 4th, at 9 p.m. 2 
“The Heredity of Sex, 


January 31st, at 8 p.m., 
Communication, ‘The 


at 8 p.m., in the Lecture Hall of the Institution, Elmbank: 
G lasgow. General meeting. Paper, ‘The Design of Surface 
by Mr. R. M. Neilson. 

LIVERPOOL ENGINEERING Soctety.—Thursday, February 3rd, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Students’ meeting. 
Paper, “The Design and Construction of Suction Tubes for “erg pa 
Dredgers,” by Mr. J. R. Biggs, B.A., B.A.I. (Dublin), Stud. Inst. C 

Royat Society or Arts.—Monday, January 3ist, at 8 p.m., a John. 
street, Adelphi, W.C. Cantor Lectures: “Textile Ornamentation,” by 
Alan S. Cole, C.B. Tuesday, February Ist, at 4.30 p.m. Colonial Section. 
‘*Imperial Colonial Development,” by ¢. Reginald Enock, F.R.G.S. 
Wednesday, February 2nd, at 8 p.m. Ordinary meeting. ‘‘ An Improved 
Method of Electro-plating,” by Augustus Rosenberg. 

Tuer IxstTiTuTION oF CiviIL ENGINEERS.—Tuesday, February 1st, at 8 p.m., | 
at Great George-street, Westminster, S.W. Ordinary meeting. Discussion, | 
“The Reconstruction of the Tyne North Pier,” by Ivan Collingwood 
Barling, M. Inst. C.E. Papers: ‘* Notes on the Sheffield Water Supply and 
Statistics relating thereto,” by Leonard Swaine Mortlock Marsh, M. Inst. 
C.E. ‘‘ Statistical and Experimental Data on Filtration,” by William 
Ralph Baldwin-Wiseman, M.Sc., Assoc. M. Inst. C.E. Friday, February 
4th, at 8 p.m. Students’ meeting. Paper, *‘ The Construction and Setting- 
’ by L. T. Wilson, Stud. Inst. C.E. 
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The Census of Production. 


WHEN the schedules for the Census of Produc- 
tion in the Engineering and Shipbuilding Trades 
were sent out some two years or SO ago, We ex- 
pressed considerable doubt if the returns would be 
of any real value. The first preliminary report has | 
now appeared, and we see from it no reason to 
change our opinion. So many are the reservations 
the reporters themselves make, and so numerous | 
are the reservations anyone acquainted with the | 
trades involved will add, that it will tax the ingenuity 
to the utmost to draw any useful and consistent 
figures from the tables. Moreover, a census of the | 
kind possesses little or no value if we are unable 
to contrastit with the returnsof other yearsand other 
nations. The latter the Board of Trade might 
the former, in view of the 
fact that this report covers the first censal year, was, 
of course, practically impossible, although here and 
there a lame effort to compare the results of a 
twelve months ending about the middle of 1908, 





and classed as 1907, with the previous twelve 
months is made. The value of this result. has, 
however, been almost entirely destroyed by the 


fact that the method adopted by the Board of 
Trade in the preparation of its Annual Statement | 
of Trade is not identical with that employed for 
the purposes of the census. In future years we 


period with another with a fair degree of probability 
two 
adjacent returns, and that the figures do, there- 
fore, represent at least a true relationship, though 
they may be far removed from the actual facts. 
-One of the great difficulties which compilers of | 





|a report like this have to face is the question of | 


monetary value. We see this very noticeably in | 
cases were two people make a return of the value of 
the same goods. The producer supplies figures to 
the Board of Trade which represent the selling price | 
at his works; the exporter, on the other hand, gives 
probably, not the price he has paid for the goods | * 
plus the cost of freight to the port of shipment, but 
the value at which he has insured them. Further- 
more, the importer gives quite another figure, which 
may be either the value of the goods plus the freight | 
or the price at which he is prepared to sell them. 
This discrepancy in the figures for exported goods 
has been frequently pointed out. It is only one of 
the many loopholes through which errors may creep 
in an investigation into the complicated industries 
of a great manufacturing country, and anyone who 
endeavours to comprehend the tables now before us 
will be struck by the fact that in nearly all cases the 
reporters find it necessary to make some reservation 


| 
| 
| 
| 
| 
| 
| 
| 








} out to them. 
| millions 


| the product in wages. 
/on material before it comes to the shipyard—par- 


| becomes 


| material has been purchased. 


or give some caution. To draw deductions is, there- 
fore, almost as difficult as to understand the Navy 
Estimates. Even the Board of Trade themselves are 
extremely cautious. For example, with all the 
figures and facts before them they will not attempt 
any closer estimate of the value of the shipbuilding 
and marine engineering industry of the United 
Kingdom than that it “ may be estimated at some 
figure between 37 and 41 millions sterling.” Ten 
per cent., it will be admitted, is a big range for 
possible error, but it is more likely to be too little 
than too much. It would be easy to quote more or 
less interesting figures by the score from the report, 
but, save for comparative purposes, such figures are 
without real value, and any useful deductions from 
them are almost impossible. Let us, however, take 
one case. It has been stated before now by two or 
three independent shipbuilders that labour receives 
about 70 per cent. of the cost of aship. This figure 
is given by authorities who had at hand the means 
of learning the fact with certainty. We have 
endeavoured to find such figures in the census 
as would help us to verify it, but without 
success. Yet the means appear to be there. 
Thus we are given the total cost of the material 
used in shipbuilding in the United Kingdom. It is 
nearly eighteen millions. About six millions are 
paid by shipbuilders to other firms for work given 
This gives us a total of twenty-four 
relatively raw and manufactured 
we subtract this amount from the 
value of the product, we shall have what is left 
for profit, labour, and all other costs. This leaves 
us with about seventeen and a-half millions, of 
which certainly not more than one-half is avail- 
able for wages, since fixed charges, profits 
which are apparently included, and so on, would 
take the remainder. Thus we should have an 
expenditure of only about eight millions for labour 
on an output of nearly forty-two millions, or twenty 
per cent. instead of seventy. The difference is too 
great to be due to any ordinary error. Another way 
of looking at it is to take the total number of persons 
employed. There are about 175,000 wage earners in 
the engineering and shipbuilding trades considered, 
and taking the usual average of one pound a week 
all round, we find the wages bill to be approximately 
eightand three-quarter millions per year, which agrees 


for 
material. If 


pretty closely with the estimate we have reached 
above. The result is that as far as the shipyard is 


concerned it pays about a quarter of the value of 
Of course, the labour costs 


ticularly in the case of warships—is very high, and 


| that was probably taken into account in the esti- 


cent. The same calculation for 


mate of 70 per 
where no profit has to be 


Government yards, 


| earned, gives us the result that labour receives over 


one million per year for a yearly output in the 
neighbourhood of six millions. If, moreover, we add 
something for profits, the ratio of labour to output 
very low in Government yards. This 
would appear to indicate that Government yards 
are conducted more economically than private 
yards, which is contrary both to probability and ex- 
perience. Pursuing the same line of inquiry, 
we find that in engineering factories in general 
half the value of the total output is left after 
Taking half of this 
for fixed charges, profits, and so on, we arrive at 
the estimate that 25 per cent. of the value of the 
output goes direct in wages, and this corresponds 
fairly well with an estimate based on the number of 
persons employed. There were approximately 
417,000 wage earners engaged in the general engi- 
neering trades in 1907 who would receive about 
twenty-one millions in wages per year, or, roughly, 
21 per cent. of the value of the output. From all 
these estimates it would appear that labour receives 
something between one-fifth and one-quarter of the 
selling value of manufactures. 

It would be quite possible to make similar de- 
ductions from other columns in the return, but we 
believe there are so many opportunities for error 
that the value of doing so is open to doubt. 
atistics, as we know, may prove anything, and 
when the statistics are incomplete they are more 
likely to prove the wrong thing than the right. 
Whatever value the Census of Production may 
ultimately have will lie in the fact that one period 
may be compared with another, so that the present 
report will not be of much use till the next appears 
in a few years time. 





Comparative Trials of French Destroyers. 


THE progressive nature of the policy of the Engi- 
neering Department of the Admiralty is often indi- 
rectly justified after a lapse of years by the revelation 
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of corroborative facts which, while possibly of trivial 
importance in themselves, are yet sufficiently 
material to prove the accuracy of the earlier judg- 
ment of one of our leading technical Departments. 
Such an instance has recently occurred, this 
time in France, where the trials of some of the 
torpedo-boat destroyers ordered in 1906 and com- 
pleted in the autumn of last year, have demon- 
strated afresh the relative merits of turbine 
machinery and reciprocating engines. With dif- 
ferences of degree this has already been done in 
other countries, and it is a striking commentary 
on the relative energy and foresight of naval con- 
structors in various countries that, after the salient 
merits of turbine propulsion had been proved in 
this country by the trials of the Viper and King 
Edward in 1900 and 1901, and by careful com- 
parative trials between different classes of vessel 
completed in 1904, the German Admiralty was the 
first to experiment on a proper scale in a similar 
manner. §S. 125 and her sister ships, laid down 
immediately after the “Eden” and “ Derwent” 
class, were the first foreign vessels of any size to 
be tried to ascertain the comparative facts at first 
hand, though the French had conducted a few 
trials with 
fitted with turbines in the preceding year, 


two or three 100-ton torpedo boats | 
1904. | 


cating vessel when cruising is certainly surprising, 


craft ; no such difference has been recorded before, 
as far as we know, though at such a relatively low 
speed the turbine is, by nature of its design, bound 
to be less efficient than a reciprocating engine. It 
is curious to note in the present case that the ratios 
of the coal required bear inversely a rough ratio to 
the amount of power developed by the reciprocating 
engines, and the gain of the combination system 
over the Parsons’ system is repeated by the all- 
engine system over the mixed type. The disadvan- 
tages of having two types of propelling engine in 
one engine-room are deemed excessive, and it is 
hardly surprising that the system never found 
favour for British warships. On the basis of these 
tests, it would be surprising that the French 
Admiralty should continue the use of the pure 
turbine system, were it not for the many advan- 
tages enjoyed by the turbine system to balance an 
adverse coal bill that in absolute, not relative, value 
is not of great moment. As it is, the new 715-ton 
destroyers of the Bouclier class are all fitted with 
turbine machinery, and further data of a compara- 
tive nature will be available before long. 





The Cost of a Vacuum. 


The United States Navy Department was a tardy | 


fourth to commence experimental trials for itself, 
laying down three crusiers at a time when turbines | 
were the accepted machinery for all ships for the | 
Royal Navy. More recently still we have a fresh 
comparison from France in the trials of 
Chasseur” class. 

These vessels, ordered in 1906, represented a 
considerable advance at that time on the relatively 


small destroyers built up to then, being of 450 ton | 


normal displacement and 210ft. long by 21ft. beam. 
The Chasseur, built by Normand, is fitted with 
Parsons’ turbines, the Hussar, Spahi and Carabi- 
nier with reciprocating engines, and the Voltigeur 
has a mixed system comprising one reciprocating 
engine on a centre shaft and two Rateau type tur- 
bines actuating the wing shafts. Two other boats 
of this class are fitted with more or less experi- 
mental turbine systems, one with Zoelly turbines, 
and the Tirailleur with a mixed system of recipro- 
cating engines and Bregnet turbines. No less than | 
sixteen boats of this type have been ordered alto- | 
gether, and at least three of the later vessels will 
have Parsons’ turbines. The boilers are of the 
Normand type, and are four in number, the pres- 
sure being 15 atmospheres, and the grate and heat- 
ing surfaces about 235 and 11,000 square feet 
respectively. On the full power trial the coal 
consumption was limited to 85 lb. per square foot 
of grate—a generous enough allowance, and one 
that would involve burning over 1.8 lb. per square 
foot of heating surface, which is exceptionally high. | 
Boilers are forced even more in France than in 
Germany, where the limits of air pressure and 
combustion are curtailed than in English 
practice. 

The Chasseur, which was the first of the turbine 
boats to be completed, attained 30.39 knots at full 
power, compared with the 28 of the reciprocating 


less 


engined vessels, though the coal burnt was practi- Is 


cally equal in quantity, and the displacement about | 
30 tons heavier in the case of the Chasseur than 
in the Carabinier and Spahi. The interesting 
feature of the comparative trials is the apparently 
great superiority of the mixed system vessel which | 
attained 31.3 knots with slightly less coal per hour. 
This trial was only of one hour’s duration, but a 
five hour coal consumption trial at about two-thirds | 
power was also carried out. At 24 knots, the coal 
consumption of the Voltigeur and the Carabinier was 
practically identical, though making allowance for 
lighter displacement of the Carabinier the coal 
consumption for equal displacement would be the 
same at 23 knots, below which speed the recipro- 
cating engine possesses a distinct superiority on 
trial. How long this greater economy would be 
maintained under service conditions is another 
matter, with which we are not now concerned. At 
24 knots the Chasseur requires about 5.625 tons 
per hour, compared with the 4.82 of the Voltigeur 
or the 5.15 of the Carabinier at equal displace- 
ments. At a cruising speed of 14 knots the differ- 
ences are very marked. The quantity of coal 
required for the specified radius of action of 
1170 miles at this speed is 81 tons for the 
Chasseur, 52.9 for the Voltigeur, and averages 
43 tons for the reciprocating vessels, the Carabinier 
only. requiring 38 tons. All these vessels developed 
about 8500 horse-power at full speed. It would 
have been interesting to know the relative weights 
of machinery of the three ships. That the turbine 
vessel requires twice as much coal as the recipro- 





LAST week, it will be remembered, we said that 


jthe steam 


attacked at both ends. Temperature was raised 


| of the cycle by very improved condensing apparatus. 


|We dealt with superheating from the total cost | 


| point of view, and we propose now to speak of con- 
| densation on much the same lines. 


| between the practical engineer and the scientific 
engineer is that the first always asks * 
it cost ?’’ while the latter never concerns himself 
with money, or profit or loss. It is not necessary 


perceive that there is some truth in it. The practical 
man may, indeed, be highly scientific and yet see 
things in quite a different light from that in which 
his professional brothers regard them. Applying this 
|to turbine plant, we find that those with whom 
| mechanical efficiency stand first demand extremely 
low condenser pressures, and spend much money 





pte thought in obtaining them even at sea, where | 


cold water is to be had in unlimited supplies for 
the pumping, and that costs very little, because the 
| lifts are quite small. So far as is known outside a 
| small circle, there is no expenditure on condensing 
plant which cannot be made to pay at sea with tur- 
| bines. There are, however, difficulties connected 
| with the upkeep and inspection of condensers work- 
| ing with turbines which have no existence when 
| piston engines are fitted. This is, however, beside 
ithe question. When we come to deal with con- 
|densing on land, affairs assume a very different 
| aspect, and it is easy to show that at some point to 
| be decided by individual circumstances it will cost 
imore to get a high vacuum than it is worth. We 
iknow of one case in which it was_ intended 
ito draw condensing water from a river; 
scheme entirely failed, because the water was too 
muddy. Resort was then had to the town water 
| supply, at a cost of £3000 a year, which was saved 
| ultimately by sinking a large artesian well. At the 
|time of which we write cooling plant had not 
reached anything like its present excellence, and 
|estimates of the cost of condensation must for a 
| multitude of cases be based on the use of cooling 
itowers. Here the practical man comes in. The 
man of pure science cares only to reduce the weight 
of steam per shaft horse-power per hour. 
‘practical man asks what the reduction below a 
certain point will cost. This question was very 
fully and carefully dealt with by Mr. R. M. Neilson 
in a paper which was recently laid before the | 
Institution of Electrical Engineers. It is an 
investigation as to the most economical vacuum 
to use in electric power stations fitted with | 
steam turbines and cooling towers. Mr. Neilson 
brings a good deal of experience to help him, and 
his decision bears proportionate weight. He takes 
as a typical station one in which the main units 
consist of three steam turbo-alternators, each rated | 
at 3000 kilowatts, but capable of carrying a con- 
siderable overload, although working most economi- | 
cally at or near their rated capacity. Water-tube 
boilers are assumed, and surface condensers and 
electrically-driven condenser auxiliaries. The con- 
densing water is assumed to be cooled in natural 
draught cooling towers and repeatedly used, the 
small percentage lost in each cycle being continually 
made good. He includes in the annual charges 








affected by the height of the vacuum coal only, in 


in view of the data acquired in other tests of similar 


engine efticiency problem was being | 


4H | by superheating, and lowered at the opposite end | 
1e | 


It has been said that the principal difference | 


what will | 


to accept the statement as entirely true, and yet to | 


the | 
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addition to interest, depreciation, maintenance, éc., 
of the boiler and condensing plant. He takes 25in. 
as the worst vacuum permissible. The barometer 
is taken at 30in. He proceeds then to consider 
the additional cost of each inch of vacuum. The 
results of Mr. Neilson’s calculations are given in 
chart curves and tables. They are far too 
voluminous for anything like reproduction in 
detail. Some of the figures are sufficiently start- 
ling; all are suggestive. Thus, the cost of a com- 
plete plant, sufficient to give a vacuum of 25in. for 
a 3000-kilowatt turbine, or say 4000 indicated 
horse-power, is £3467. But for a vacuum of 
28in. the cost is £5563. To get another 0.2in. it 
rises to £6331, and for 28.5in. it becomes £10,716. 
It is obvious also that the annual expense of 
depreciation, maintenance, and supervision must 
be largely augmented. The price of coal is an 
important factor. It appears that at 6s. a ton 
about 26.25in. is the most economical vacuum, 
while for coal at 18s. 27in. to 27.25in. is the most 
economical. Generally speaking, it appears that it 
is aver worth while to try for a higher vacuum 
than 27in., and with cheap coal 26in. may give 
quite as satisfactory a result. One of the prominent 
|features of the discussion is the way in which 
ivacuum affects the steam consumption. It 
|usually stated that very high vacua are essential 
| to economy. Yet, according to Mr. Neilson, the 
difference between the og on each unit at 
| 25in. and 28in. is only 1.87 1b. of steam. On the 
|expenditure on the pas Rie plant alone, with 
| coal at 6s. per ton per 1000 B.T.U., the increase for 
25in. as compared to 27in. is 3.696d. Another inch 
'of vacuum pulls down the cost of coal to 1.977d. 
| increase, but getting down to 28in. only represents 
a saving of 1.293d., while at 28.5in. the cost 
/ augmented to 8.8d., as compared with that at 27in. 
| These figures show how rapidly the power expended 





is 


is 


|on the condenser and its apparatus rises with the 
vacuum. ‘The rise in expenditure as shown on the 
chart is so sudden and so great that we much regret 
|that Mr. Neilson has not given any explanation to 
account for it. One point has apparently been over- 
|looked by Mr. Neilson, which is the claim that the 
net power of a turbine is increased by a reduction 
in pressure, because the frictional resistance of the 
blades revolving in steam is diminished. It is prob- 
able, however, that Mr. Neilson is giving the results 
of actual power-house practice. The inquiry 
peculiarly valuable, not only as a contribution to 
existing knowledge, but because it furnishes an 
excellent example of the way in which all engineering 
questions ought to be approached. The efficiency 
of each separate machine or apparatus should be 
studied. But the study is a detail. The company 
to which the whole plant and establishment belong 
| care nothing that better results may be obtained, 
and nearer approaches made to theoretical excellence 
with a high vacuum than a low one, if the 
theoretical excellence means reduced dividends. 
| A mistake, it is well to bear in mind, may be made 
in the opposite direction, and an apparent economy 
secured at the expense of inferior efficiency. 

It is worth while to point out that it 
time that the use of the term ~“ inches 
mercury’’ was given up, and pressure above 
zero substituted. The inch of mercury was 
only of use in the old atmospheric engine days, 
when the height of the barometer really affected 
the load which pumps could carry. In the present 
day the only effect the varying pressure of the air 
has is to augment or diminish the load on the 
safety valve, and very slightly to increase or 
diminish the power required to work the air-pump. 
The 30in. standard is in no way better than 14.7 lb. 
Vacuum dial gauges are always used instead of 
/mercury columns, and it would be just as easy to 
| graduate these in pounds as in inches. It may be 
| objected that these would still be affected by the 
| pressure of the atmosphere, but there is no difficulty 

|in making a gauge which shall be independent of, 
jand wholly unaffected by, changes in barometric 
| pressure. The 30in. standard is purely arbitrary. 
| | The height of the barometer is continually changing, 
| and the sooner a constant standard is adopted for 
joern eee just as it is for boilers, the better. A rise 
- fall of an inch in the barometer has no effect 
icdioeke on what is going on inside the engine or 
|condensers. Every portion is made as air-tight as 
| possible, and the engine would perform just as well 
on the top of Mont Blanc as it would at sea level. 
The barometer-inch has nothing to recommend it as 
far as steam engines are concerned. 
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The Decline of Private Bill Legislation. 


A sTUDY of the figures shows a considerable 





|falling off in the number of private Bills pro- 
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moted in Parliament during recent years. What 
is the reason ? We can well understand that 

as recently suggested by the 
financial strain of the South African war is 
responsible for some of it; but the causes are 
many and various which may operate to discourage 
those who seek parliamentary power to undertake 
large works. Uncertainty in the political situation 
is a dominant factor, and the reason is that a 
change of Government may involve the rejection of 
a scheme which it has cost thousands of pounds to 
promote. Buta very prominent cause of the decline 
is that private bills are not wanted to the same 
extent as formerly. Much can now be done by a 
Provisional Order of the Board of Trade which 
formerly required an Act of Parliament. This will 
have an even more marked effect in the future, for 
by the Electric Lighting Act, 1909, which 
comes into force on April Ist, the Board of 
Trade are to have power to allow electric 
lighting authorities to do a number of things 
which can now only be done under an Act of 
Parliament. For instance, supply outside the area 
is not now permitted except by Act of Parliament. 
After April 1st, the Board of Trade may, by Pro- 
visional Order and subject to certain safeguards, 
allow consumers outside a district to be supplied 
with energy. Last, but not least, we must not 
forget that the objects for which private bill legisla- 
tion is needful are becoming year by year more and 
more circumscribed. A better word, perhaps, would 
be “used up.” Every railway that is built requires 
a private Act of Parliament ; but there is a limit to 
the number of railways required. Every district 
that has a public supply of electricity has been the 
subject of private bill legislation; but here, again, 
the field of activity is limited, and is becoming more 
so year by year. Small wonder, then, that the list 
grows less as the years pass by. 


INSTITUTE OF METALS. 
No. Ii.* 


THERE was a good attendance at the second day’s 
meeting on the 19th. Sir Gerard Muntz occupied the 
chair. 

Mr. G. A. Boeddicker, opening the discussion on the 
paper by Dr. Seligman, on “ The Analysis of Aluminium 
and its Alloys,” an abstract of which was given in 
our last issue, said that the author had given a great 
many methods, all of which were very clearly set 
out, so that even without any great experience of that 
kind of analysis, it was possible by following the methods 
described to obtain very good results. 

Dr. Bayley agreed as to the desirability of setting up a 
standard method of analysis which would carry authority. 
The difficulty was how to achieve that end. 

Mr. Morrison said that the method of manufacture of 
aluminium had made great strides during the past few 
years, and it was now possible to reach a standard of 
purity represented by 99.75 per cent. Most of the metal 
produced in this country was as pure as 99.5. There was 
considerable difference in the analysis of British and 
foreign makes of aluminium. In_ British 


view of its deleterious character as compared with other 
impurities. 

A paper entitled“ A Contribution to the Study of 
Phosphor Bronze,” by O. F. Hudson, A.R.C.S., M.Se., and 
KE. F. Law, A.R.S.M., was then taken. 


The object of the authors’ work was to indicate the relation 
between the mechanical and other properties of the copper-tin- 
phosphorus alloys and their constitution and structure. Copper 
and phosphorus combine with the formation of a definite phosphide 
of copper which forms with copper a binary eutectic, and a ternary 
eutectic with copper and the compound Cu,Sn. With less than 4.5 
per cent. of tin the slowly cooled alloys consist of copper holding 
in solution the tin and, perhaps, a small amount of phosphorus, and 
of copper phosphide in rather large but fairly uniformly distributed | 
masses, there being no sign of the typical eutectic structure. 
With more than 4.5 per cent. of tin, the ternary eutectic, having 
the composition 81] per cent. copper, 14.2 per cent. tin, and 4.8 per 
cent. phosphorus, and a melting point of 620 deg. Cent., makes its 
appearance. A diagram was given showing the constitution of all 
the alloys containing up to about 25 per cent. of tin. 

For practical purposes the commercial phosphor bronzes may be 
classified, according to their mechanical properties, into two groups : 

(1) The malleable phosphor bronzes, which are used for various 
purposes in the form of plate, sheet, rod, and wire; and (2) the 
cast phosphor bronzes, which are used in cases where a metal is 
required to resist wear and reduce friction, such as bearings, gear 
wheels, worm gearing, slide valves, &c. The bronzes in which 
phosphorus is added in small quantities and merely plays the part 
of a deoxidiser need not be considered here, as they are outside the 
scope of the present paper. Bronzes containing lead will be 
referred to later. 

The malleable phosphor bronzes are those in which the 
quantities of both tin and phosphorus are relatively small—that is 
to say, in quantities insufficient to form the ternary eutectic. In 
actual practice the quantities present will, of course, depend to 
some extent on the degree of malleability and ductility required, 
but the upper limits may be taken as 6 per cent. of tin and 0.3 per 
cent. of phosphorus. In his paper on the phosphor bronzes Mr, 
Philip draws attention to an alloy possessing approximately this 
composition (6.5 per cent. tin and 0.32 per cent. phosphorus), 
which was used for braiding electric cables, and which, oe says, 
two or three makers declared could not be manufactured. 

Now from a study of the constitution of these alloysit will be seen 
that their malleability is due to two causes. In the first place the 
solubility of phosphide of copper due to the annealing which this 
class of alloy necessarily undergoes gives rise to a homogeneous 
product consisting of a single solid solution. Secondly, the 
presence of tin plays a part in maintaining the malleability of the 
alloy which is of considerable interest from a metallurgical point 


Times—the | and instead 


aluminium | 
silicon was the low element, and this was important in | 


of view. As has already been pointed out, even if phosphorus is 
present in sufficient quantity to form free phosphide of copper the 
presence of tin pede na the formation of the phosphide eutectic, 
of separating out between the crystals of the 
copper, or in large masses, the phosphide occurs in small, more or 
less rounded particles, which are evenly distributed throughout 
the mass of the alloy. A structure of this type gives the maximum 
degree of malleability possible in an alloy composed of more than 
one constituent. The influence of tin on the mechanical properties 
is shown by the following tests. Both samples were turned down 
from cast bars which had had no work put upon them. 


ites. 
| Breaking load.| Yield point. | Elongation. 





Analysis. 

a | Fee Tons per Per cent. 
Cu. Sn. |  P. | square inch. | square inch on 2in, 
99.52 | 0,00 | 0.48 | yy oa 3.0 | 3.5 
94.65 5.00 0.35 | 14.5 74 17.5 


As regards the cast phosphor bronzes in which the properties 
aimed at are low coefficient of friction, resistance to wear, and 
strength rather than malleability, here again the composition 
naturally depends within certain limits on the use to which the 
alloy is to be put, but the upper limits may be taken as 12 per 
| cent. of tin and 1.5 per cent. of phosphorus. These alloys possess 
the essential structure of a good bearing metal, viz, particles of 
a hard constituent—the ternary eutectic which is often accom- 
panied by free phosphide—embedded in a softer matrix. The 
ternary eutectic is intensely hard, and, moreover, is not easily 
crushed, so that the softer matrix is soon worn down, leaving the 
hard eutectic standing in relief, with the result that the load is 
carried by these hard particles, thus giving the maximum resist- 
ance to wear with a minimum of surface exposed to friction. 

A few words may be added with regard to the phosphor bronzes 
containing lead which are frequently used as bearing metals. 
The constitution of these alloys is exactly the same as the other 
phosphor bronzes, except that the lead, which does not alloy with 
the copper, separates out in the form of minute globules, evenly 
distributed throughout the mass, In these alloys the lead pro- 
bably plays the part of a lubricant, while at the same time it 
increases the plasticity. 

The paper concludes with a note on the microscopical examina- 
tion of phosphor bronzes and a note on analytical methods. 

Mr. A. Philip said there was great difficulty in justify- 
ing the existence of the triple eutectic referred to in the 
paper, and he was of opinion that the complete evidence 
of a triple alloy of copper-phosphorus-tin was wanting. 

Dr. Rosenhain agreed that the evidence adduced in the 
paper was insufficient to support the conclusions stated. 
Additional facts were needed, and it would be a valuable 
contribution to the subject if the authors would place full 
details of the work carried out before the Institute. Facts 
were of more permanent value than a statement of con- 
clusions. Before accepting the structure of a triple 
eutectic it would be necessary to see a section of a speci- 
men quenched above the delta formation and to see 
something of the liquidus of the system. He admitted 
the difficulty of obtaining the liquidus of a system con- 
taining a volatile element like phosphorus, but that diffi- 
culty would have to be faced. As they at present stood 
the results could only be regarded as a first approxima- 


overheating could only take place after the tubes had left 
the makers. He had had occasion to examine a number 
of brass condenser tubes which had failed in marine work. 
One tube in a fast-running ship failed from vibration 
because it had been locally overheated to about the same 
temperature as that referred to by the author. It was 
not possible, however, to have had overheating to 800 deg. 
Cent. or anything approaching that temperature in the 
condenser of a ship. Another point was that, if local 
overheating was to be assigned as the cause of failure, 
one would have expected it to produce fracture rather 
than corrosion. 

Professor Turner said the problems involved were very 
difficult of solution, even so far as to arrive at the pro- 
bable cause of failure. His experience was that the part 
of the tube in contact with water was absolutely un- 
affected. Sir Gerard Muntz held the contrary view. The 
interior was often thinned down until it was no thicker 
than a sheet of notepaper. Various causes might be 
assigned for the thinning; one was the abrading effect of 
particles of slag or clinker, and there was also the question 
of chlorine in the gases. If the film which formed on the 
surface of locomotive tubes which were being corroded 
was examined, an appreciable amount of chlorine would 
be detected in the residues. With regard to the presence 
of lead, that certainly caused tubes to fail, but at the same 
time, as Dr. Rosenhain had pointed out, cases of corrosion 
occurred in tubes which were made of commercially pure 
material. With regard to local overheating, tubes were 
cold drawn and the ends had afterwards to be expanded, 
and it was the final annealing which often did the damage. 

Prof. Huntington said that there were few subjects 
which would come under the consideration of the Institute 
which were of more importance than this. Personally, he 
did not think the paper helped the matter along very far. 
He agreed that the probable cause of trouble was to be 
found in the annealing, and was opposed to the author’s 
conclusions. The matter was one for discussion by users 
and manufacturers. The difficulty generally was to get a 
continuous account of the material from manufacturer 
down to user. 

Mr. Heathcote referred to the question of the possible 
temperatures to which the tubes might be subjected in 
service. In a paper which had just been read before the 
Society of Chemical Industry, reference was made to the 
effects following the presence of oil in the feed water. 
This was found to result in so high a temperature in the 
tubes that globules of molten copper were found on the 
fire side, this representing a temperature of 1000 deg. Cent. 

Mr. Klein said that the working of Mond gas plants 
was accompanied, as most people were aware, by the pro- 
duction of a good deal of ammonia. The gas was washed 
as it left the producer. After about three years’ working 
it was found that the washer, made of mild steel, was 
absolutely useless, being eaten through and through. 

Mr. Bengough said that overheating no doubt took 





tion to the solution of the problem investigated. 

Mr. Spence Thomas, speaking as a user of phosphor 
bronze, said one expected considerably more from phos- | 
phor bronze than from ordinary brass bearings, and he | 
hoped that the co-operation between manufacturers and | 
scientists, of which that paper was one evidence, would 
enable the maker to give a guarantee of longer life. His 
experience with bearings in hot mills was that the life of 
| the bearing ranged between one month and fifteen under 
exactly similar conditions of service. 

Professor Thomas Turner said that there was a great 
difference in the various varieties of phosphor bronze, as 
much, indeed, as between cast iron, wrought iron, and 
steel. The very considerable difference in the behaviour 
shown in service might result in the first place from the 
variation in the constituents, and in the second place from 
the heat treatment. It would be interesting to have a 
scientific explanation of what took place during the pro 
cess of annealing and heat treatment in other ways. As 
to the existence of atriple eutectic, he preferred to say 
nothing, but that there was a constituent which dis- 
appeared and reappeared according to the heat treatment 
could not be denied, and it was a fact which had a most 
important application. 

Mr. Vaughan Hughes thought it would be useful if the 
various phases suggested could be synthetically built up, 
and their properties determined. 

Mr. Law, in replying on the discussion, said that the 
trouble referred to by Mr. Spence Thomas might be ex- 
plained by the fact that the triple eutectic had a low 
melting point, 620 deg. Cent., and that the bearing could 
| not therefore withstand the high temperature of the hot 
mill. He would like Mr. Thomas to tell him what had 
been the behaviour of phosphor bronze bearings for cold 
mills. 

Mr. Spence Thomas said he had used such bearings for 
cold mills, and their life was sometimes longer and some- 
times shorter than in the hot mills. His experience in 
that direction was negative as to definite results. 

Mr. Gaywood expressed the opinion that the bearings 
referred to were made of phosphor bronze with too much 
lead in it. 

Mr. T. Vaughan Hughes then briefly presented his 
paper, “ Failure in Practice of Non-ferrous Metals and 
Alloys, with particular reference to Brass Loco Tubes.” 
This contribution was printed on page 77 of our last 
issue. 

Dr. Rosenhain said the paper was one of a class which 
would be welcomed by the Institute, dealing as it did 
with a breakdown which had occurred in practice. He 
had a little difficulty in accepting the view that a film of 
non-conducting material only one-tenth millimetre 
thick should so enormously retard the flow of heat from 
the flue gases that the tube in certain parts attained a 
temperature of 800 deg. Cent. It would be interesting to 
know if the author had examined other tubes from which 
he had scraped the deposit, as, if the theory advanced 
were correct, the overheating structure ought to be found 
at or near the fire-box end of almost all the tubes. That 








would be almost conclusive evidence in favour of the 
theory put forward. He did not think that on the facts 
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disclosed the author was justified in assuming that the 


he foresaw great difficulties in the way. 


place during the expanding process, but at ordinary tem- 
peratures the strength of the material was not seriously 
affected. If, however, that piece of material were subjected 
to stresses at high temperatures it would be found that its 
power of resistance had been seriously impaired. He was 
bound to controvert the statement of Professor Turner 
that corrosion did not take place on the water side. He 
had met with cases of such corrosion in marine work, 
although in locomotive experience it seldom occurred on 
the water side. Slag had no doubt a great influence in 
starting corrosion, and if subjected to vibration such a 
tube would fail. He did not think the tubes could ever 
have reached a temperature of 800 deg. Cent., so that the 
failure ought not to be ascribed to that cause. His view 
was that prolonged heating at a lower temperature would 
give the same structure as short heating at 800 deg. Cent., 
and that was a condition which obtained in locomotive 
work. 

Sir Gerard Muntz, in concluding the discussion, said he 
was not satisfied to accept the theory put forward by the 
author. The overheating would probably occur either in 
the annealing or in the subsequent use of the tube in the 
boiler. Cases of overheating in service took place in 
boilers situated in works and colliery yards, and this was 
the result of careless handling. With regard to annealing 
in the works a tube could be easily spoiled in that way, 
but in the case of a locomotive tube it was very 
unlikely to have been spoiled by annealing. There 
was a possibility of the tube being spoiled at the 
ends by expanding. In his experience corrosion took 
place on both sides of the tube. In the case of 
South American railways, he had known tubes to be 
corroded clean through following the use of water which 
was alkaline. English railways had experienced the same 
trouble until they got water suitable to their require- 
ments. The Midland Railway had had great difficulty 
from that eause. Corrosion from the outside was quite 
distinct from that on the inside. With reference to 
chlorine, it was found that old tubes returned had 
chlorides in the tubes, as well as sulphides. The 
selection of fuel was a very important point, and railway 
companies exercised great care in that respect. 
Abrasion played an important part. He did not think 
it was a question of lead, because tubes commercially 
pure had failed just as badly. The question in 
relation to locomotive tubes and condenser tubes should 
not be mixed up as Dr. Rosenhain appeared to have 
done. The two things were absolutely different and 
distinct. He hoped to have more papers of this charac- 
ter, which would bring commercial and scientific men 
together, so that useful and practical conclusions might 
be reached. 

Mr. Vaughan Hughes briefly replied on the points 
raised, and will do so more fully in writing. 

Mr. C. A. Klein then presented his paper, “ Notes on a 
Suggested Record of Analyses.” 

Mr. A. E. Seaton thought the proposal an exceedingly 
good one, and if this record were made it should prove 
very useful to engineers. 

Mr. Boeddicker also approved the suggestion, although 
The question of 
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setting up a standard method of analysis was one of these 
difficulties. 
Mr. A. Philip welcomed the proposal, and believed that 


the manifest difficulties in the way of the realisation of 


such a scheme could be overcome. 

The last paper to be discussed was that by Mr. C. O. 
Bannister, on “ The Use of Carbonaceous Filters in the 
Smelting of Zinc as Employed in the Hopkins Fumeless 
Zine Process.” 

This paper may be divided into two sections. In the first, the 
gradual evolution, modification, and simplification of the Hopkins 
process is traced from a laboratory experiment to the method at 
present used on a large scale. The process consists of the use of 
carbonaceous filters, preferably consisting of coke, an inner filter 
being used at the retort end of the condenser when it is desired to 
manufacture pure spelter, and an additional filter or cork of car- 
bon being used on the outer end of the ordinary or slightly 
modified condenser in order to prevent zine fumes and obtain 
higher yields. This outer nozzle or cork is used alone when it is 
not required to improve the quality of the spelter. It is shown 
that the process, beginning with the object of making lead-free 
spelter only, now embraces the following three objects :—(«) Manu- 
facture of pure spelter ; (4) prevention or reduction of zine fume ; 
¢) obtainment of higher yields. 

In the second section these three objects are considered in detail. 
For the manufacture of pure spelter it is pointed out that carbon 
filters, having a strong reducing action, are better than filters made 
of other materials which do not possess this quality. By the use of 
carbonaceous filters, spelter containing 99.86 per cent. zine has 
been obtained, as compared with 98.75 per cent. zinc by treatment 
of similar material in ordinary condensers. Some comparative 
tests have also been made on the treatment of Broken Hill 
middlings, the spelter obtained containing 99.6 per cent. zinc, 
compared with 96.5 per cent. zine from ordinary condensers. With 
regard to the question of the prevention of zinc fume during the 
smelting operation, the outer cork is proving most successful, the 
gases burning at the end of the nozzle, being practically free from 
zine acid, consisting of a blue flame of carbon monoxide. This pre- 
vention of fume during the process of smelting materially leads to 
higher yields of metal, and tables are given showing results of 
comparative tests with and without these nozzles. The increased 
yield averages about 5 per cent. The process may be applied toany 
existing zine furnace, a slight seadidentbian of the condenser being 

ull that is necessary. The cost is quite low, as the nozzles can be 


as 


made for 4s. or 5s. per 100, and the cost of filling the nozzles with 


9 


coke 2s. to 2s. 6d. per day for 150 retorts. 


Mr. Ridge said that the manufacture of spelter which 
was low in lead was the object of all spelter manufac- 
turers. The carbon filter had to be reheated for the 
recovery of the lead as well as the residue in the carbon 
retort. The arrangement described by the author might, 
he thought, be used in the treatment of zinc iron ores. 
Many zine ores were high in iron and gave difficulty, 
some of the iron appearing to go into the zine and givea 
bad spelter. That trouble might be overcome by the em- 
ployment of the carbonaceous filter. 

The conference closed with the 
thanks. 


customary votes of 





NEW PACIFIC TYPE EXPRESS ENGINES FOR 
THE P.L.M. RAILWAY COMPANY. 


WE are enabled on page 94 to illustrate through the cour- 
tesy of M. Chabal, the locomotive superintendent of the 
line, the new Pacitic-type express engines running on the 
Paris, Lyon, Mediterranée Railway. No. 6001 is a com- 
pound on standard lines; No. 6101 is a four-cylinder non- 
compound with a Schmidt superheater. The details 
given in the annexed table will show the similarities and 
differences of the two engines. The results of the trials 
should prove instructive. We hope to give in due course 














full drawings of these fine engines and some per- 
formances 
No, 6101, 
No. 6001, four-cylinder 
four-cylinder non-compound, 
compound, Schmidt 
superheater. 
Grate area 45-74 sq. ft 15-74 sq. ft. 
Fire-hox— 
Inside length top 7-4ft. 7 -4ft. 
a bottom 6-81 ft. 6-S1ft. 
width (centre line of 
boiler és 1-97 ft. 4-97 ft. 
Inside width (bottom front 
end 6-S3ft. 6-83ft. 
Inside width (hack end 6-3ft. 6-3ft. 
Tubes Cea ae ge 278 (  § 145 of 55mm. 
diameter (external damm. / 128 of 133mm. 
| 55mm. tubes 
2-2mm. thick 
nan 2.) 7 
thickne a | 133mm. tubes 
5-5mm. thick 
length between tube 
plates ’ 19-68ft. 19-6S8ft. 
Heating surface 

Fire-box 166-99 sq. ft. 166-99 sq. ft. 

Tubes 2875-36 sq. ft. 2176-90 sq. ft. 

Superheater 694-44 sq. ft. 

Total 3042-35 sq. ft. 3038-33 sq. ft. 
Boiler 
Mean diameter of barrel 66-12in. ee 66 -43in. 
Pressure 16 kilos. per sy. ... 12 kilos. per sq. 
em. = 2274 Ib. cm. 1703 Ib. 
per sq. in. per sq. in, 
fF r wing 
Wheel base of bogie ... 7-74ft. 7-7 4ft. 
rigid 3-77ft. 13-77ft. 
Total . 36 -83ft. 36+ S3ft. 
W beels— 

Diameter of bogie 39. 37in. 39-37in. 
driving 79-74in, 79-74in, 
trailing 3-52in. 53-52in. 

Cylinders 
Diameter. H.P. 16-35in ‘ ° 
: 8.9 
‘ L.P. 24-4in. j 18-9in. 
Stroke 25-59in. 25 -59in. 
Valve gear Walschaerts Walschaerts 
Weight— 


93 tons 16 ewt. 
5% tons 


91 tons 17 ewt. 


In running order 
554 tons 


On driving wheels om 
Tender (2 bogies) Coal, 


5 ring 


Water, 6160 gals. 








ATR COMPRESSORS FOR JAPAN. 


FOUR portable air compressors possessing features of an 
unusual kind have recently been shipped for Japan by the 
firm of Lacey, Hulbert and Co., Limited, of 91, Victoria- 
street, Westminister, S.W. Each compressor is designed to 
deliver 25 cubic feet of free air per minute at a pressure of 
80 1b. per square inch. They are to be used on one of the 
Japanese railways for removing the dust from electrical 
machinery and for various other purposes. Our illustrations 
—Figs. 1 and 2—will assist in making the construction clear. 
The compressors are of the firm’s new patented type, in 
which a cam is employed to drive the piston through the 
medium of a roller, special provision being made for keeping 
the roller in contact with the cam. 

The compressors are compound, each having two high and 
low-pressure cylinders with inter-coolers between each pair of 
cylinders. Means are provided for supplying cooling water 
to the barrels of the cylinders if necessary. All the working 











| Fig. i—BACK AND FRONT VIEW OF THE COMPRESSORS 
| parts are enclosed, thus allowing splash lubrication to be 
employed in the crank case, the high-pressure cylinder alone 
being supplied with oil by means of the lubricators to be seen 
at the tops of the machines. Each set is fitted with an air 
receiver placed underneath the compressor and motor. The 
discharge pipe connected to this receiver is provided with two 
cocks, as can be seen from the left-hand machine. Flexible 
pipes are connected to these cocks by means of a special 
coupling, which enables the joining up to be carried out very 
rapidly. 

Each compressor is driven by means of a 5 horse-power 
continuous-current motor, through the medium of double 
helical machine-cut gearing. A special feature of these 
machines is the automatic gear for controlling the motor in 
accordance with the demand for compressed air. A starting 
switch as used with these machines is shown in Fig. 2. 
Resistance is cut out of the armature circuit at starting by 
raising the switch arm by hand, but once the motor is started 
and the air pressure has been pumped up, the control is auto- 
matic, a duplex rotary valve worked by air from the receiver 




















Fig. 2—STARTING SWITCH 


| The air from this relay valve passes into a smal] air cylinder, 
and a piston and piston-rod working in this cylinder auto- 
matically operates the starter. When the air pressure 
reaches 80lb. per square inch the motor is automatically 
stopped, and when the pressure falls to 601b. per square inch 
| the motor is automatically started again. The relay valve 

and operating cylinder are of the firm’s special design, and 
| have been used in connection with various automatically 
| controlled compressed air plants. 


| 
| causing the motor to stopand start again at proper intervals. 
| 





LIVERPOOL ENGINEERING SOCIETY. 


THE annual dinner of the Liverpool Engineering Society 
was held at the Adelphi Hotel, Liverpool, on Thursday, 
| January 20th, and was as successful as any of its prede- 
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There were present over 160 members and friends, 
and Mr. William Brodie, the president, occupied the chair, 


cessors,. 


In addition to the customary loyal toasts, there were four 
others, namely, ‘* The City, Trade, and Port of Liverpool,’’ 

** The Engineering Profession, “<The Liverpool Engineering 
Society,’’ and ‘‘ Our Guests.’’ The first-named toast was 
proposed by Mr. A. A. Booth, Chairman of the Cunard 
Steamship Line, who traced the early history of this port 
from the opening of the Manchester and Liverpool Railway 
in 1824. He also gave some interesting information respect- 

ing Atlantic steam navigation in the past. He said that 
after Mr. Cunard had made an agreement with Robert Napier 
for steamers of 800 tons register and 300 horse-power, the 
builder felt uneasy with regard to the size of the ships, and 
the Maclvers, of Liverpool, and John Burns, of Gloucester, 
here threw in their lot with Cunard. The result was the 
provision of sufficient capital to enable Napier’s scheme to be 
carried out for the building of vessels of 1150 tons and 420 





| 


horse-power. This proved to be the turning-point in the 
shipping industry. 

The Lord Mayor of Liverpool, Mr. W. H. Williams, 
responded to the toast, and, while admitting that the 
prosperity of Liverpool depended on the shipping trade, 


| thought it was unfortunate that the city was dependent on 


| through the generosity of Mr. Elder. 


| work a success. 
| who was able and capable, and they would find that they had 


shipping alone. He said if they had more manufactories in 
Liverpool it would be better for them, and concluded by 
stating that Liverpool was well situated for manufactures, 
the raw materials being at hand and coal fairly cheap. 

Mr. Charles Collins, in a humorous speech, proposed 
‘The Engineering Profession.’’ He said Liverpool was 
doing her share in the education of engineers. This toast 
was responded to by Sir William White, who spoke of the 
recent establishment of the Professorship of Naval Architec 
ture in the Liverpool University. This result was achieved 
He knew they would 
welcome the new professor (Professor Abell), and make his 
He said in Professor Abell they had a man 


made no mistake in appointing him to the new Chair. The 
toast of ‘* The rag age" Engineering Society ’’ was yery 
neatly proposed by Mr. J. A. F. Aspinall, who advocated 
short concise papers and brief discussions. He considered 
that the papers and discussions of the London societies were 
frequently too long, and humorously suggested an Institution 
of Professors, the members of which should talk to one 
another. The toast was replied to by Mr. William Brodie, 
the President, who said that the Society now had a member- 


| ship of over 500, and they had the advantage of counting 
| among their members several professors, who kept them well 
| in touch with what was going on in the Liverpool University. 
| Mr. Brodie concluded by a generous acknowledgment of the 


work done for the Society by the hon. secretary (Mr. T. R. 
Wilton) and his assistants: The toast of ‘‘ Our Guests ’’ was 
proposed by Mr. J. Reney Smith, and was replied to by the 
Mayor of Bootle, Mr. H. Carruthers, and Mr. Harcourt E. 
Clare. 





THE JUNIOR INSTITUTION OF ENGINEERS. 





WITH the permission of the chief engineer to the 
| Westminster Electric Supply Corporation, Sir A. B. W. 


| the Corporation’s new Millbank station. 
| over by Messrs. 


| the present capacity of the old Millbank-street station. 


F.R.S., a large number of members recently visited 
They were shown 
S. B. Donkin, C. L. Grimshaw, and G. Horley 
to whom the thanks of the visitors were conveyed at the 
conclusion by Mr. F. Disney Napier, vice-chairman. The 
station has been built to replace the old Millbank-street 
station, which must be pulled down in consequence of the 
County Council's scheme for making an embankment roadway 
from the House of Commons towards Chelsea. The County 
Council have provided the company with a new site in 
Horseferry-road, and are bearing the expense of re-building 
the station and filling it with plant toan extent equivalent to 
The 


Kennedy, 


| actual size of the Horseferry station and the amount of plant 





being put in is greater than at Millbank-street, and this 
additional size and amount of plant is, of course, being paid 
for by the company. The buildings as at present completed 
can ultimately hold 6600 kilowatts of steam turbine-driven 
plant generating direct-current at 440 volts. It can alse 
ultimately contain about 14,000 kilowatts of motor generator 
plant, the motors working with three-phase current at 6600 
volts, supplied from the joint station belonging to the 
Westminster Electric Supply Corporation and the St. James’ 
Company at Grove-road, transforming this to direct current at 
about 440 volts for supplying the Westminster district. The 
plant at present erected, or being erected, is as follows :—Four 
water-tube boilers, each with its own economiser and super- 
heater, capable of producing 25,000 1b. of steam per hour at 
200 lb. pressure with 150 deg. superheat ; two 300-kilowatt 
turbines, each driving two 150-kilowatt generators placed 
tandem, these being the balancer sets; three 1000-kilowatt 
turbines, each driving two 500-kilowatt generators placed 
tandem ; separate surface condensers with air pumps for each 
turbine, anda special arrangement of circulating water pumps 
including strainer boxes and rotary strainers for sucking water 
from the Thames, forcing it through the condensers and back 
to the river ; direct-current switchboards for controlling the 
turbine-driven generators, and for controlling the direct-current 
feeders ; a 2000 ampére-hour battery with 200 cells in all, 100 
being a positive battery and the other 100 being a negative 
battery, arranged across the three-wire system ; ‘two battery 
boosters for enabling these batteries to be charged and 
discharged, the boosters being regulated by hand ; one 500- 
kilowatt generator arranged with two 250-kilowatt generators 
for balancing, and two 1000-kilowatt motor generators, each 
with single 1000-kilowatt direct-current machines (the three- 
phase motors of these motor generators are all of the asyn- 
chronous type with slip rings and resistances for starting up) ; 
complete high and low-tension switchboard for controlling 
the motor generator plant; electrically-driven travelling cranes 
in turbine house and motor generating room ; coal conveying 
machinery, ash hoist and gear, and coal measuring boxes 
between the bunkers and the boilers. 








Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—We are asked to state that no general meeting of the 
North-East Coast Institution of Engineers and Shipbuilders will 
be held during this month (January), 
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Fig. 1—PLANT AT ALDFORD, NEAR CHESTER 


OIL GAS FOR POWER AND LIGHTING. 


IN recent years, owing largely to the greater facilities which 
exist for obtaining petroleum spirit and calcium carbide, 
there has been a tendency to overlook the claims of the 
common mineral oils as means of generating gas. Oil gas 
many advantages. It is easily produced from 
materials available almost everywhere, and is particularly 
applicable for lighting small towns, villages, public institu- 
tions, and large residences, where a coal gas plant would 
he out of the question on account of the higher purchase 
price and cost of upkeep. It is ulso safe to deal with, and 
equally useful for heating and power generation. The pro- 
duction of gas from oil is not by any means a process of 
recent invention, as our readers are aware, and in a recent 
number we dealt with an American installation of this kind 
These processes are carried out very much on the same lines 
as are adopted in that of distillation of gas from coal. The 
oil, either mineral, animal, or vegetable, is introduced into a 
retort which is heated up to the required temperature—1600 
deg. to 1800 deg. Fah.—and the gas given off is passed 
through a washing apparatus before being adinitted to a 


possesses 


gas- 







feet of gas per gallon. typical analysis of gas thus pro- 


duced is as follows :— 


Proportion Heating value of 
Namie. Symbol. of each in given amount of 

oil gas. each in B.Th.U.’s. 
Ethylene CoHy .4483 711.9 
Methane CH, -3188 321.6 
Ethane CoHy 1730 305.2 
Hydrogen He -0397 12.9 
Carbonie acid COs 0065 
Oxygen Os 0024 
Nitrogen No 0113 

1.0000 1351.6 B.Th.U.’s 


per cub. ft. 


Tn India and Burma, where a large number of installations | 


has been Jaid down for supplying gas to public institutions, 
railway companies, colleges, &c., kerosene oil and crude 
mineral oil are used with highly satisfactory results. But 
creosote, palm oil, castor oil, fish oil, tallow, and unrefined 
fat are all suitable for the purpose. 

The firm of Mansfield and Sons, Limited, Liverpool, make 
a producer on the lines shown in Fig. 3. The oil is intro- 
duced in a continuous stream by means of the syphon pipe S, 
which conducts it partially vaporised through the hood B 
into the retort R, in which it is further split up and con- 
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Fig. 2—PLAN OF WORKS AT 


holder in the same way ascoalgas. Some oilsare, of course, | 
better suited than others to the process of gas making. The 
heaviest oils, such as tar, blast furnace oils, &c., although | 
vaporising by the application of heat, are liable to condense | 
again under pressure, and cannot easily be converted into a 
fixed gas. The best oils for gas making are undoubtedly 
those in the intermediate series. When subjected to the 
correct degree of heat, these yield a very rich permanent gas, 
well adapted for all purposes. 

Some of the principal points to be considered in connection 
with any scheme for providing light and power for small 
towns and villages are as follows :—The capital expenditure 
and working expenses must be reasonable, and within the 
means of a public body with only moderate funds at its dis- 
posal. The plant must be simple, and should not require 
highly skilled labour which is not obtainable locally. The 
supply of the illuminant should be available by day or night. 
The illuminant should be suitable for cooking, heating, or 
driving engines, and be useful for other domestic work, and 
the supply should be procurable at a reasonable price, while 
leaving a fair margin of profit to the undertaking. Neither 
coal gas nor electricity complies in all respects with these 
requirements quite as well as oil gas for small installations. 
In this country oil gas is at present being produced from oil 
of a specific gravity of 0.84 to 0.87, flashing-point from 
235 deg. Fah. to 250 deg. Fah., and yielding about 100 cubic 
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verted into a permanent gas. The retort is made of a special 
quality of cast iron, and is placed in the centre of a cast iron 
casing C, lined with fire-brick. Before the oil is admitted the 
brick lining is heated, and the retort is brought up to a 
cherry-red heat, equivalent toa temperature of about 1600deg. 
or 1800 deg. Fah., by the fire under the retort. The rate of 
combustion of the coal or other fuel is regulated by means of 
a damper and openings in the firing door. The gas from R 
passes through the hood B down the stand-pipe P to the 
hydraulic box H, where it is washed by passing through 
water, and freed from tarry products. The hood B rests 
upon two sockets. One O, above the retort, is filled with 
lead, which melts with the heat, and the hood sinks into it, 
thus forming a joint which is impervious to the gas. The 
other socket K is filled with water, and prevents the escape of 
gas, unless there is any undue pressure when it is forced out. 
N is a door in the box H, through which any deposits may be 
withdrawn. 

Two conditions are necessary to make a permanent gus in 
this apparatus. The heat of the retort must be sufficient to 
decompose the oil, and the stream of oil must be regulated 
so that no more is allowed to pass than will produce a gas of 
the correct quality. The gas has a heating value of 


1350 B.Th.U.’s per cubic foot, and as one gallon, costing about 
6d., will produce about 100 cubic feet of gas, the cost is not 


into consideration. For purposes of comparison it may be 
here stated that the calorific value of Mond gas is about 
125 B.Th.U.’s per cubic foot, coal gas about 600 B.Th.U.’s 
per cubic foot, and acetylene gas 1500 B.Th.U.’s per cubic 
foot. Oil gas burns with a very clean flame and may be 
used with the smallest possible burners, while in engines 
there is no trouble with sooty deposits. For the latter pur- 
pose it will stand diluting with about twelve times its volume 
| of atmospheric air. 
| The quantity of oil gas produced varies slightly with the 
| temperature of the atmosphere. It is claimed that the 
illuminating value of oil gas is about four times that of coal 
gas, while when used with incandescent mantles the value is 
further enhanced, After passing through the hydraulic box 
the gas is sometimes passed through a separator, in which 
| any deposit or oily matter which may have escaped the water 
is precipitated on suitable material and drawn off. The gas 
then passes to the holders, where it can be stored at the 
| required pressure. 
We recently had an opportunity of inspecting two +f 
Mansfield’s oil gas plants which have been in operation some 
years in the villages of Eccleston and Aldford, near Chester. 
These plants are the property of the Duke of Westminster, 
and supply gas for light and power to the houses in the 
vicinities, and for driving machinery on the Duke’s farms. 
The complete plant at Eccleston is illustrated in Fig. 2. In 
| both instances an American oil called Gladiator, and costing 
| less than 6d. per gallon, is used. The installation comprises 
| three producers, each capable of generating 200 cubic feet of gas 
| per hour. The oil is stored in a tank of 500 gallons capacity 
|on the ground floor. From this it is pumped up by hand 
into a smaller tank, from which it flows into the syphons and 
thence to the producers. After the gas has been generated it 
passes through a hydraulic box and a separator into a small 
| gasholder with a capacity of 500 cubic feet. From this it is 
| pumped into one of two larger gasholders, each of 2500 cubic 
| feet capacity, and these are weighted to give a pressure of 
4in. water. The exhauster is of the Bryan-Donkin type, and 
is driven direct by a small 44 horse-power Crossley gas engine, 
using oil gas as fuel. The capacity of the exhauster is suffi- 
cient to fill either of the large holders in about twenty minutes. 
Gas is made on about two days per week, and the cost for 
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Fig, 3—SECTION OF MANSFIELD PRODUCER 


labour is only 10s. per week, one man dividing his time 
between this plant and a sewage plant adjoining. The gasis 
sold to the people in the village through ‘* penny-in-the-slot ”’ 
meters at a charge which is low for the high illuminating 
quality of the gas. The gas is also used to drive a 
gas engine working a lime-mixing plant at the sewage 
works. There is about one mile of gas mains. The fuel used 
in the producer is ordinary domestic house coal. We have 
extracted the following particulars from the attendant’s file 
of gas making reports :— 


Time of lighting fires 5.30 a.m. 

a heat attained a hy ad 9 a.m. 

» occupied in attaining heat. . 3h. 30min. 
Gas making started .. a 9 a.m. 


4.30 p.m. 

7h. 30min, 

34 cwt. 

44 

4920 cubic feet 
51 gallons 

96 cubic feet 


a i stopped — 
Time occupied in gas making 
Coal used making heat 
nan - gas 
Amount of gas made. . 

Amount of oil used .. .. 
gas per gallon of oil 


The retorts are taken out and cleaned after each day's 
work, and havea life on the average of about twelve months. 
The Aldford works are shown in Fig. 1. The plant comprises 
six producers each with a capacity of 200 cubic feet per hour, 
two gasholders each containing 5000 cubic feet, andone small 
holder of 500 cubic feet capacity. There are also a separator 
and gas pump, and the output per gallon of oil and hundred- 
weight of fuel is the same as above. A considerable volume 
of the gas at Aldford is consumed in working a National gas 
engine installed in the Duke of Westminster’s dairy farm 
adjoining, where power is required for driving the various 
farm machines for crushing corn, &c. At Aldford one 
man is sufficient to attend to the plant and fulfil other duties 
in the village. Oil gas as generated in these producers being 
a fixed gas is not liable to condense in the mains, and on this 
account little trouble is experienced. If any slight moisture 
is carried over it is due to evaporation and condensation of 
the water in the washer and can easily be drained out of the 


pipes. 





THE new mainline railway track builtin the United States 
in 1909 amounted to 3748 miles, according to the Railroad Age 
Gazette. In 1908, 3214 miles were laid. These figures do not 





excessive, especially when the quality of the product is taken 


include additional tracks on the’saing todd det) 9+ sidings, 
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STEAM TURBINES FOR TEXTILE MILLS. 


A PAPER of especial interest to the members of the Man- 
chester Association of Engineers was read on Saturday last 
by Mr. G. B. Storie. It dealt with ‘‘ The Application of the 
Steam Turbine to the Driving of Textile Mills.’’ The author 
opened his paper by stating that although the application of 
the steam turbine to the driving of textile mills dated no 
further back than nine or ten years, there were to-day not 
fewer than 480 turbines in use for that purpose, aggregating 
300,000 horse-power. About 3 per cent. of that number were 
for mechanical driving, the remainder being coupled direct to 
electric generators supplying current to motors in electrically 
driven mills, nearly all of which used alternating current. 
The bulk of these turbines were working in America and on 
the Continent, where electric driving had made more rapid 
progress than in this country. 
said, the number of turbines and their aggregate power con- 
structed to date by some of the principal makers for driving 
textile factories :— 





TABLE I. 











| ! 

Name of Firm. | No,| ae Type. 
The General Electric Company of New York .. | 40 | 67,400 Impulse 
Brown, Boveri and Co., Baden sae 57 | 50,580 Re-action 
A. E. G. of Berlin Tye FS | 44 46,000 Impulse 
Allis Chaimers Company, Milwaukee .. 24 38,466 | Re-action 
The American Westinghouse Company 23 20,000 = Re-action | 
The Zoelly Syndicate oy ee: ae) ae, «ocean en eee fie 
The Swedish De Laval Steam TurbineCompany 118 | 10,687 Impulse 
Greenwood and Batley, Limited, Leeds .. .. | 33 9,125 Impulse 
The French De Laval Steam Turbine Company | 80 8,000 Impulse 
The British Westinghouse Company, Limited..| 6 | 8,000 | Re-action 
The British Thomson-Houston Co., Ltd., Rugby | 5 | 6,400 Impulse 
Willans and Robinson, Limited, Rugby -.| 6] 4,700 | Re-action 
Franco Tosi, Milan paerae ke oe 3| 3,400 | Re-action 
Gebruder Sulzer Winterthur... .. .. .. .. 1| 2,500 | Re-action 
The Brush Electrical Engineering Co., Limited; 3 1,950 Re-action 








The first steam turbine to be applied to mill-driving in this 
country was of the De Laval type and capable of developing 


TABLE II.- Principal Turbine lustallations in Textile Mills in England. 


The following table gave, he | 





| The turbine, which ran the whole week without a stop, was | 


| intended for two conditions of working. In the day-time the 
| millwas heated by means of exhaust steam from a reciprocat- 

ing engine, but, as all the steam was not required for that 
| purpose, part was utilised in the turbine for the generation of 
| electric power. 
| down, steam was obtained for heating purposes by extracting 

it from-the turbine between the first and second stages at a 
pressure slightly above that of the atmosphere. Figs. 1 
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| and 
| above conditions of working. The condenser was of the sur- 
| hour, when utilising 1300 gallons of cooling water per minute 
| at a temperature of 70 deg. Fah. 

| The author next described the electric power plant in a 
| spinning mill at Littleborough belonging to the Sladen Wood 














During the night, when the engine was shut | 


| face type, and was designed to deal with 8600 1b. of steam per | 
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Mr. Storie then dealt with the subject of reliability, and 
| said that although the turbine had not seen the same length 
of service as the reciprocating engine it had been in use 
sufficiently long to enable a judgment to be formed of its 
| capabilities, and had shown that as regards reliability it was 
| quite equal to, if it did not surpass, the reciprocating engine. 
| With regard to regulation of speed, the author said that 
| owing to the absolutely uniform turning moment combined 
| with great storage of kinetic energy in the revolving parts, 
| the speed regulation of turbines could be carried out in a 
more perfect manner than was possible with reciprocating 
| engines. Too much importance could not be attached to 
this question, as the quantity and quality of the yarn and 
cloth produced in spinning and weaving factories depended 
upon uniformity of speed, perhaps more than upon any other 
factor. He presented reproductions of tachograph records 
showing the cyclical variation in the shafting at various 
points of the drive in mills operated by both mechanical and 
electrical power. Other points dealt with in the paper were 
the vacuum and condensing plant, economy, comparativ« 
| costs, and electric driving. With regard to electric driving 
the author said that the substitution of the turbine for th: 
reciprocating engine in the driving of electric generators had 
| been the means of making a considerable reduction in the 
| prime cost of electrical installations, and it was now possible 
to equip a mill with a complete plant at a cost not much 
more than that required to install a modern steam engine and 
| rope drive. Consequently, if the production of yarn and 
cloth could be increased and its quality improved by the 
| adoption of the electric system of driving a considerable 
increase in profits would result, even if the extra production 
only amounted to about 2 per cent. 

The alternating-current motor, on account of its simpli 


showed the steam consumption diagrams for the | city, was generally adopted for textile work, and as its speed 


depended upon the periodicity of the current delivered to it, 
which could only vary with the speed of the engine, it was 
important that the prime mover should be of a type that 
would drive the generator with the smallest possible variation 
in the turning. The turbine was peculiarly suitable for this 
class of work, and when coupled direct to a high-speed alter- 





Ples| ¢ ts -_ 
a2 |. 5 a 3 |S | Size and speed 
Sine: ee ne Ty pe. z E = 2 = 2 | 2 z e System of Size and speed of | P o . 
ee = s | She*| condensing. air pumps. circulating 
Els 5 oS | - Io pumps. 
ONT ae aes | tt a IE OR lt Ge: NE Sareea dali era cncael aga 
lb, per) Deg. 
sq. in.) Fah. | my. ft. 
A.E.G., of Berlin Horizontal 2000 150) 415 | 284 | 1500 | Alter- | 500 | 50 Surface 7000 Rotary | 1720 gals. cooling | 
Curtis nating | water permin. | 
1000 | 170; 575 28% | 3000 500 | 50 2750 2000 gals. cooling 60 
e water per min. 
1000 | 170 575 | 284 | 3000 | 500 | 50 2750 60 
1000 | 170 | 575 | 285 | 3000 500 50 2750 60 
Kearsley Spinning Com- 750 | 200 a7 2 28 3000 550 50 2000 Two pumps, 1din. dia. x Sin. 1360 gals. cooling 65 
pany, Limited stroke, 720 revolutions water per min. 
: 750 | 200) 572, 28 | 3000 550 | 50 2000 vs bo 
Ark Mill, Limited, Stock-| Fraser and Chalmers, Rateau 600 | 160 560) 28 | 3000 500 50 | Barometric l4in. dia, x lin. stroke, Sin., 960 revolu- | 40 to 60 
port and Siemens } jet 125 revolutions tions 
ne - 600 | 160 560 28 | 3000 500 | 50 40 to 60 
Ashton, Harrison and Willans and Robinson, Willans 1000 | 200) 540 27 | 1500 500 | 50 Surface | 2000 Three pumps, 12in. dia. x lin. Yin., 780 revolu- 65 
Company, Limited and Siemens Parsons | stroke, 100 revolutions tions 
Thor Cotton Spinning is 500 | 160 570 28 | 3000 500 50 2600 = Two pumps, ldin. dia. x Yin. | Sin., 720 revolu- 60 
Company, Limited stroke, 182 revolutions tions 
2 ” 500 | 160, 570) 28 | 3000 500 50 2600 60 
Mellor and Sons, Ashton- | Greenwood and Batley, Multiple wheel, 1000 | 200 | 550 1500 500 | 50 Barometric 
under-Lyne | Limited De Laval | jet 
Falcon Mill, Limited ...| John Musgrave and Zoelly 400 | 160) 560; 28 | 3000 | 500 | 50 * I4in. dia. x 16in. stroke, Sin., 420 revolu- | 60 to 80 
Sons, and Siemens | 125 revolutions tions | 
400 160 560 28 | 3000 500 50 | 60 to 80 
The Braidwater Spinning British Thomson-Hous-) Horizontal 750; 150 516 | 28 | 3000 500 | 50 Korting 
Company, Limited ton Company Curtis ejector 
Ashworth, Hadwin and Willans and Robinson, Willans 730 | 185; 530; 28 | 1500 440 | 50 Surface 2000 Three pumps, 12in. dia. 12in. ho 
Co, and Dick, Kerr Parsons j j stroke, 100 revolutions 
Sladen Wood Mill Com- Brush Electrical Eng. Brush 500 | 200) 550) 28 3000 | 500. «50 1200 | Two pumps, 12in. dia. x 10in. 7in., 720 revolu ih 
pany Company, Limited Parsons | | | stroke, 110 revolutions | tions } 
. ss Brush 535 | 160) 520) 28 | 3000) 500 | 50 2180 | Two pumps, 12in. dia. x 10in. | 10in., 1500 gals., | 80 
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150 brake horse-power. It was supplied by Greenwood and 
Batley, Limited, in 1899, to a mill at Brighouse. Since that 
date 33 turbines for the electrical and 21 for the mechanical 
driving of textile mills had been installed, aggregating 
24,500 and 5500 horse-power respectively. The principal 
turbine plants driving textile mills in England with some 
leading particulars are given in Table II. 

The author said that the De Laval turbine was the only one 
that had been used to any extent for mechanical driving by 
means of ropes or belts; but, unfortunately, the field for this 
type was limited on account of it not being made in larger 
sizes than 500 horse-power. He said, however, that Messrs. 
Parsons were now able to fit speed reduction gears, so that 
this type of machine could be adopted for either rope or belt 
driving. The author then proceeded to describe the plant at 
Greaves’ Mill, Belfast, in which a Curtis turbine is used. 
The generator had, he explained, an output of 450 kilowatts 
with a power factor of 80 per cent. and delivered current at 500 
volts, 50 cycles, three-phase, to motors used for driving 
machines on the group system, as well as for the individual 
driving of ring spinning frames. The turbine was arranged 


for working with mixed pressure steam, and nozzle regulation | 
was provided on both the first and second stages, so that for | 


any condition of working, the steam pressure at the end of 
the first stage was kept constant. A nozzle-regulating 
arrangement on the second stage was the patent of Mr. R. V. 
Eves, the manager of the mills, and consisted of a number of 
nozzles mounted radially round the turbine. They were 
arranged in groups in such a manner that each group 
comprised a different number of nozzles, each set or group of 
nozzles leading out of a separate steam chamber closed by a 
valve. The usefulness of this arrangement arose where the 
steam was taken from the casing for heating purposes at a 
stipulated pressure, or where non-condensing engines dis- 
charged their steam into the casing. Any number of nozzles 
between 3 and 45 could be opened, and it was claimed that by 
this means a fine adjustment of the steam could be secured. 





Mill Company. The turbine, he said, was of the parallel- 
flow reaction type, and made on the Brush Parsons principle. 
It was designed to develop a normal full-load output of 500 
kilowatts at 3000 revolutions per minute, when using steam 
at 2001b. pressure, superheated to a temperature of 550 deg. 
Fah., and with a vacuum of 28in. <A by-pass valve was 
provided through which steam could be admitted to the 
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intermediate stage at initial pressure to enable the turbine to 
| develop an overload of 25 per cent., if necessary, or to run 
| with full load when working non-condensing. The turbine 
| was coupled direct to a three-phase alternator, constructed to 
| give the output named at a pressure of 500 volts and 50 
| periods, the exciting current being obtained from an exciter 
| driven by a combination of the rotor shaft. 


stroke, 130 revolutions | 160 revolutions 


nator the electric power produced by the combination, when 
| transferred to the line shafting in a textile mill through 
induction motors, would give a more uniform drive than 
could be obtained with any known mechanical system. 

The paper was the subject of considerable discussion. 
Mr. Cook criticised the figures given with regard to the com- 
parative costs of mills driven by steam engines and turbines, 
and considered the cost given of the engine-house and foun- 
dations far too little. Mr. Ingham showed how the economy 
| of the steam turbine was brought about by the low terminal 


{ 


| pressure compared with that of the reciprocating engine. 





| 
} 
| 





| systems. 


Mr. Hothersall did not favour the turbo-mechanical drive, 
and for electrical plants said that the individual drive 
was the most economical in use, but cost more than other 
He thought that when it came to replacing 
engines in old mills the turbo-electric drive could be adopted 
with advantage on account of the comparative absence of 
foundation work. Mr. Alfred Saxon, after referring to the 
recent report of the Bradford Committee on the subject of 
mill driving, in which it was pointed out that no advantage 
was gained from electric driving as regards cyclical variation 
of speed, criticised the construction of the reciprocating 
engine which the author had used for the comparison of 
cyclical variations in his tachograph records. He said that, 
instead of having a rope fly-wheel 16ft. diameter, weighing 
36 tons, the 1000 horse-power engine, running at 82 revolu- 
tions per minute, ought to have a fly-wheel 20ft. diameter, 
and weighing 40 tons, and the rim speed, instead of being 
4124ft. per minute, to give the best rope efficiency, ought to 
be at least 4700ft. per minute. 

Mr. Blackmore, speaking as an electrical engineer having 
control of a power station in which both reciprocating 
engines and turbines were used, said his station was now 
supplying electricity to the extent of 8000 indicated horse- 
power for driving textile mills. He advocated group driving, 
and bore out what the author had stated as regards the 
steam turbine’s freedom from accidents. With respect to 
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cost he stated that an electrically-driven ring spinning mill 
could be built more cheaply than a rope-driven mill. He 
mentioned how he had endeavoured to persuade mill 
managers to change their pulleys and speed up their 
machines, but without meeting with success, and this led him 
one day to try an experiment in his power-house, where he 
recently increased the speed of his turbines all round by 3 
per cent., but he had not heard any complaints regarding the 
quality of the spinning done in the mills or in breakages of the 
ends. Experiments which he had carried out on the subject 
of power consumption in textile mills showed that the 
makers’ figures were considerably below the actual power 
required. Mr. Lee said the duty of textile mill turbine in- 
stallations seemed very light when these were compared with 
the requirements of stamp mills for the gold mines in South 


Africa, which had to run without a stop for twenty-four hours | 


He 


per day, seven days per week, and 365 days in the year. 


mentioned that a 100,000 kilowatt-power station was now | 
being built near Johannesburg, in which turbines were the | 


prime movers, and that the old mill engines were being con- 
verted into air compressors. He thought that there was no 
question as to the reliability of the steam turbine. 

Mr. Newton said the objection to the use of jet condensers 
was that air was carried in with the cooling water. Another 
speaker also criticised the author’s remarks on condensing. 
Owing to want of time the author decided t6 send in a 
written reply to the discussion, and this will be printed in 
the‘ Proceedings.’’ The president, Mr.J.H. Stubbs, proposed 
a cordial vote of thanks to the author for his paper, and this 
was carried by acclamation. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible Sor the opinions of our 
corresponde nts. ) 


MECHANICAL COLOUR BLINDNESS. 


Sin,--Allow me to enter a protest against the rank heresy con- 
tained in the letter of your correspondent “ Pater.” There are so 
many of his statements that I would like to traverse that J hardly 
know where to begin. He agrees that many persons are unab!e to 
form concepts—I don’t like the word, but I retain his phraseology 

that are easily formed by others, but he doubts if this is serious, 
since most of the world’s work is done without accurate concepts 
of any kind. So far as engineering is concerned, | am quite with 
him that a great deal is done—after a fashion—without accurate 
concepts. This is our English method of muddling through ; but 
| cannot but think that the formation of accurate concepts on 
matters of principle is essential to the present-day engineer who 
wishes to avoid the rule-of-thumb methods of the past. “‘ Pater” 
asserts that the relation to dynamical concepts to engineering scarcely 
exist, but surely the dynamical investigation of the unbalanced 
forces of a reciprocating engine which has given us the Yarrow- 
Schlick-Tweedy system of balancing goes a long way to refute his 
statement. The foundation, and practically the only foundation, 
of dynamics is in Newton's laws of motion, and the formation of 
accurate concepts in dynamics depends upon the accurate under- 
standing of these laws. They appear very simple, but in reality 
they involve at their very outset a conception of the combination 
of two physical ideas—rate of motion and direction of motion. 
Much of the difficulty—and it is a real one to some minds—comes 
of failing to grasp the idea of a vector quantity. It i 
not, therefore, surprising to find that some minds cannot grasp 
the idea of a body moving at a uniform speed, and yet being 
subject to acceleration. This, of course, is the case with a body 
moving in a circle at a uniform angular velocity under the action 
of a radial constraining force. trust, however, that the books 
are out of print which state, as ‘‘ Pater” seems to infer, that in 
such a case there is a tangential force acting on the body. 
Newton's laws of motion require the existence of one force, and 
one only, in this case, and that force is a radial one. If the 
student has the vector quantity concept firmly installed on his 
mind he has no difficulty in understanding that the stone, though 
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always moving at a constant distance from the centre has 
always a constant acceleration towards that centre. The 
acceleration is measured by its rate of change from uniform 


motion in a straight line, and in the case of thestone, though one part 
of the vector quantity is constant, #.¢., the speed, the other part, 
the direction, is varying according to a law which can readily be 
determined by the exercise of a little geometry. Take again 
the case of the third law of motion, usually a great stumbling 
block. ‘* Colour blindness” in this case should more properly be 
called myopia, for the difficulty is usually that the student con- 
centrates his attention on only a part of the problem. That 
action and reaction are equal and opposite is a concept easily 
formed in respect of a body at rest, but when in motion 
we have not only to consider the action and reaction of 
the parts of the body, but how they are affected with regard 
to external bodies. In a_ reciprocating steam engine in 
uniform motion the action and reaction between any “pair” 

using the word in the sense usually adopted in the text- 
books on applied mechanics—-must be equal and opposite. With 
weightless parts the necessity of holding the engine to its founda- 
tion is not required, but as the parts must have a certain weight, 
and therefore inertia, we experience an unbalanced force. This 
unbalanced force does not affect the equality of action and reaction 
of the varions parts of the engine—it is external to it, and if we 
now bolt the engine down we have still got the action of the 
force which the engine as a whole exerts on the frame—which is 
unbalanced so far as the engine itself is concerned—is equal and 
opposite to the reaction of the frame on the engine. I did not, 
however, set out to write a text-book on dynamics, but rather to 
point out what appears to me to be a growing evil which must be 
combated. In the present tendency to cram information into 
pupils there is a danger that knowledge of principles is being 
neglected. After making due allowance for the great variation in 
degree of intelligence to be found in students, I feel sure that a 
great deal of the so-called colour blindness is due to lack of know- 
ledge of principles or of the imperfect grasping of them. One 
has only to look at the records of the Patent-office to see what an 
enormous waste of energy has taken place and still is taking place 
through the lack of knowledge of elementary principles or the 
incapacity to apply them. Let the student learn as much physics, 
mathematics, and mechanics as he can, but let the teacher be 
always at his side like the apostle with the question ‘‘nder- 
standeth thou what thou readest?” So far as engineering 
is concerned, I have always considered that the pupil should 
make as early a start as possible in grasping the ideas of 
the calculus. I do not say that he will find an extensive 
tield to exercise his knowledge in after life; I have had very 
little use for mine, but the idea of the rate of change which is 
embodied in the differential coefficient is one which is very neces- 
sary to understand thoroughly. To the old proverb that nature 
abhors a vacuum I would add another, nature abhors discon- 
tinuity. The engineer is constantly confronted with change in 
values of the physical quantities with which he has to deal, he 
knows that these changes follow some law known or unknown, and 
he knows also that the changes are never abrupt—or to nse the 
mathematical word—discontinuous. The concept of the differen- 
tial coefficient as the rate of change of one quantity with respect 
to another is distinctly helpful to him even if only indirectly. 

may shave been fortunate in’ my professors; I think 
was, but J have distinctly felt that, though I have had little prae- 
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tical use for the knowledge they imparted—most of which, I regret 
to say, 1 have now forgotten—the straight thinking which they 
taught, the steady insistence on the great elementary principles 
on which the whole of the superstructure of their learning was 
based, and their logical methods of reasoning have been of the 
greatest possible help to me. 

** Pater” has given us a little personal reminiscence ; let me give 
another, which, if I mistake not, you will find on analysis to be of 
an exactly similar nature. The other evening I found my small 
daughter in difficulties over a simple sum in multiplication of deci- 
mals, On questioning her J conan she had not even the foggiest 
notion of what a decimal fraction is ; she had never been taught. 

January 26th. PATER MARK II, 


ELECTRICITY ON WARSHIPS. 





Sir,--Your leading article in to-day’s issue of your valuable 
journal on the above important matter, is of very great interest, 
and most instructive, and I daresay has been perused by many 
mechanical engineers with great satisfaction, but I think, Sir, you 
might have made the title of the article as follows :—‘‘ Electrical 
Power Engineering on Warships,”” because the mere mention of 
‘electricity ” puts illusions in some mechanical engineering minds, 
such as penny-in-slot machines, &c., which is not in order with the 
great importance and advance of recent years, in connection with 
the sister and more accurate and efficient profession. 

Whoever the *‘ well-known engineer” was who mentioned about 
the rel.tive comparison between “ electricity ” and ‘* patent medi- 
cine” showed his ignorance of what is possible, with modern heavy 
electrical power engineering, as, Sir, there is nothing that can be 
efficiently carried out by means of a steam operated piece of 
machinery on board a warship that cannot be more efficiently 
operated by means of electric motors, providing they are of the 
| right type and designed for the particular purpose for which they 
have to deliver their work. 

{ quite agree with you, Sir, that any new method of working 
should be in a position to demonstrate that it is simpler and more 
efficient than what has been in use now for something like sixty or 
seventy years, and has, consequently, been ‘well tried” ; and 


should publish the costs, weights, efficiencies 
working through—and including the enormous losses that are taking 
place daily on some of our very best boats in all parts of the world. 

You quote the case of stokehold fans, and in your interesting 
endeavour to show that the reciprocating steam engine is superior 
for the duty, you state that a return has been made from electric 
| motors to steam engines for this light duty. 1 think, Sir, that on 
| further reflection you will admit that if that is really the case it 
shows that a thorough investigation is really wanted in the 
electrical side of the counter, as it is well known ‘that naval 
engineers, owing to the small amount of attention that is required, 
are in favour of the simplicity of electrical driving, and I speak 
with the authority and knowledge of a large connection and 
friends in both the naval and mercantile service. The usual 
trouble is*found in the fact that up to quite recently the only 
motor that could with any reason be practically applied to this 
exacting but very light duty was the continuous-current one. The 
advance made recently with means of applying the simple squirrel 
cage induction polyphase current motor, has at least greatly modi- 
fied the bad experience that has been had with electrical driving at 
sea, and before going back to the methods used in the early Vic- 
torian days, it would be to the advantage of not only the nation 
but also of the hard working marine engineer, in both the Navy 
and the mercantile service, if our authorities were to look a little 
further into the subject instead of jumping at the conclusion that 
electrical methods used in the past are the last word in connection 
with this sphere of electrical engineering. You state, Sir, that the 
fact of going back to steam-driven fans has been through investiga- 
tion, which has proved that steam-driven fans do this duty in a 
more simple and efficient manner. This, I think is not the 
case, because it is well known that to take steam direct 
to a small, say 10 horse-power, steam-driven fan in the stokehold, 
would be more efficient per unit of steam used per unit of power 
produced than to take the steam to an engine, to produce 
mechanical power, and then, with an electrical generator, to pro- 
duce the electrical power, and then, by means of an electric motor, 
drive the 10 horse-power fan. Yes, Sir, such a method would not 
be in order with efficiency, nor, in fact, short of madness. 

But, to take the steam to an efficient high-speed engine or turbine 
of a power equal to the whole of the requirements of the auxiliary 
plant on the boat, this will use Jess steam per horse-powef pro- 
duced, and the fact that electrically the power so produced can 
be transmitted to all parts of the ship with a vastly greater efficiency 
than that with direct steam transmission will show a great saving 
in the favour of the electrical arrangement, and this especially so 
in the case of Northern or Atlantic service ; it also does away with 
the difficulty of frozen pipes, &c., with which the practical sea- 
going marine engineer is well acquainted. 

The fact is that those responsible have only looked into the pos- 
sibility of electrical driving as with continuous current methods, 
because up to quite recently polyphase alternating current 
machinery had the drawback that no—or practically no—variation 
in speed could be obtained withany commercial efficiency ; but now 
we have a method by which variable frequency current can be sup- 
plied to the simple squirrel-cage motor, many things are possible 
that previously were not with electrical driving, and reliability is 
not the least of them, efficient variation of speed is another, and 
what is not also least is lightness and strength, together with low 
first and running costs. Owing to the running characteristics of 
this class of motor, as compared with its continuous current rival, 
it is especially suitable to deal with the variation in torque to be 
withstood from the operation of big guns when under severe roll- 
ing conditions, &c. 

No, Sir, I don’t think that the last word has been said in con- 
nection with the most efficient means now at the disposal of those 
most interested in the important matter of driving auxiliary 
machinery by electrical power, and especially so now such econo- 
mical and light-weight prime movers such as internal combustion 
engines can be used as such. 

WiLuiaM P. DurTNALL, M.1. Mar. E., M.I. Auto. E, 

Herne Bay, January 21st. 


THE STATUS OF ENGINEERS. 

Sir,—Replying to your correspondent’s letter under the above 
title signed *‘A Mechanical,” in your issue of January 14th, I 
should like to answer his misconceived statements. 

He seems to be of an opinion that consulting engineers obtain 
their experience of general works equipment from either manu- 
facturers’ catalogues or special manufacturers’ advice. It seems 
to have been my experience with regard to a general manufacturer 
this is the extent of his experience of engineering. 

Let me take his two cases :—-(1) He requires a new engine, and, 
to use his own words, he applies to various makers. What does 
he know of the merits of any particular engine for his particular 
work apart from catalogue information or makers’ guarantee 
who, you must remember, is anxious to sell his speciality! (2) He 
requires to electrify his plant. The same answer applies with this 
addition, he is absolutely dependant on the makers, who tell him 
what power he is absorbing and the power he requires. 

There is another matter I should like to bring before your corre- 
spondent’s notice; that is, with regard to works buildings. Many 
firms are of the opinion these can be carried out quite as well and 
more efficiently by themselves than by a consultant. May I ask 
such manufacturers as your correspondent, taking it for granted 
they have a man in their employ capable of doing the required 








before anything can be really accomplished in the matter of real | 
comparative merit of any system whatever, the mechanical engineer | 
taking a year's | 





off his permanent staff from their usual work as it would to pay a 
fee to the specialist to carry it out independently, with a guarantee 
of absolute satisfaction on completion? My experience has been 
that manufacturers have repented deeply for carrying out the 
construction and equipment of their own works themselves. 

Perhaps your correspondent will be ‘‘ badly bitten” some day 
when trying to do the work he should have left to a 
January 25th. CONSULTING ENGINEER. 


Sirn,—Permit me to say a few words in reply to your corre 
spondent Mr. E, Allan Thomas. 

I have in my mind a very large new works for the manufacture 
of steam engines and boilers, including very heavy locomotives. 
These works have been laid out by a man of great experience-—a 
most accomplished mechanical engineer. All the machine tools 
are of the most modern type, and all driven by electricity. Every 
single too' has been designed by the makers from the smallest to 
the largest, and the tools have been supplied by several makers 
according to their specialities. All the tools are driven by a 
250-volt current, with the exception of a few small special tools 
with a 500-volt current. 

I think this case can be set against that cited by your corre- 
spondent in the fourth paragraph of his letter. I cannot see any 
evidence of incompetence. 

As to the brickfield cas 





it is quite impossible to express 
any opinion; the evidence is so meagre. Your correspondent 
says the gas-engine makers have a ‘“‘scientific staff.” It 
would seem that their training did not prevent them from 
making a mistake. It would be interesting to know what the 
gas-engine builders have to say, what they were told, and what 
they promised to do. 

Let me ask your correspondent how he would act if he were 
called upon to design a power station. Would he prepare designs 
for all the engines, boilers, dynamos, switchboards, &c., or would 
| he select from makers’ stocks? Would he be prepared to pay the 
enhanced cost of new patterns, &c.4 And does he really believe in 
his heart of hearts that the final result would be very much better 
than that to be had by going direct to makers of first-rate reputa- 
tion for what was wanted? 

Preston, January 24th. 
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MARINE ENGINES. 


Str,—When reading through your leading article on reciprocat- 
ing engines on page 17 of your issue of 7th inst. 1 was rather 
surprised to find you referring to the use of pans or troughs for 
excentric straps to dip into as a new thing, unless, of course, you 
referred to it as being new to the Orient Company. 

My first experience of these was in 1884, when one was fitted in 
a ship in which I was at that time junior engineer. This sbip’s 
machinery was originally intended to be of the two-cylinder com- 
pound type, but at the last moment it was decided to make it 
triple-expansion. This was effected in the well-known way by 
fitting an H.P. cylinder on the top of what would have been the 
H.P., but which, of course, then became the M.P., so that the 
forward excentric straps and valve motion had to drive the H.P. 
and M.P. valves. After the first voyage or two, owing to these 
straps working very warm, it was found necessary to run a water 
bracket on them constantly with the usual bad result to the sheaves 
and straps. To get over this trouble, the builders of the engines 
made and had fitted a trough, so fixed that the lower half of the 
straps dipped into it when the engines were running. 

This was a very great improvement, as, by putting a little fresh 
water into the trough occasionally, it caused the oil to work into a 
lather and the straps to run freely, keeping quite cool; and the 
wear and tear, was, of course, very much reduced. Quite a number 
of jobs where the same trouble was experienced were treated in the 
same way, and the results were just as good. 

Itis, of course, only because I understood you to refer to the 
fitting of this pan or trough as being entirely an innovation, that 
I am prompted to write’and draw your attention to what was done 
wractically twenty-six years ago. may say that when the 
Puilder's “Mr. A. E. Seaton—attention was drawn to the trouble in 
the ship I refer to, he remarked ‘‘Oh! We can soon cure that for 
you by fitting a trough,” so apparently he thought it nothing novel 
at that time. AMPHIBIOUS. 

Edinburgh, January 26th. 





POSSIBLE DEVELOPMENTS OF THE TWO-CYCLE ENGINE. 

S1r,—Mr. Bickford, in his letter on the possible developments of 
the two-stroke engine, mentions our 20 horse-power car in his com- 
parison between the four-stroke cycle and the two-stroke cycle. 
Without going into the merits or otherwise of the two-stroke 
engine, we should like to correct Mr. Bickford’s data. The bore 
and stroke of the 20 horse-power Vauxhall are 3.53in. and 4.75in., 
and the engines are not allowed to pass the test bench without 
giving 39 brake horse-power. 


Luton, January 21st. VAUXHALL Motors, LIMITED. 


CROSS WATER TUBES IN LOCOMOTIVE BOILER FIRE-BOXES. 


Srr,—Referring to your article in January 7th issue on ‘* Loco- 
motive Engineering,” your readers may be interested to know that 
so far back as 1891 we used cross water tubes in the locomotive 
marine boiler of a fast launch and found them to answer well. 
The ordinary fire tubes in the boiler were brass, but we used seam- 
less steel for the cross water tubes. 

(For W. Sisson and Co., Limited), 
W. Sisson, Chairman. 





Gloucester, January 22nd. 


INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SEcTION.—The fifth ordinary general meeting of the London branch 
of the graduates’ section of the Incorporated Institution of 
Automobile Engineers was held on Tuesday, 25th January, 1910, at 
Caxton House, Westminster, S.W., when three short papers dealing 
with theaviationquestion wereread. Mr. R. H. Deane on ‘Phillips's 
Entry”; Mr. Chas. H. G. House on ‘‘ The Centre of Pressure ” ; 
Mr. L. H. Baskerville-Cosway on ‘The Principles of Flight.” A 
discussion followed, in which the following gentlemen took part :— 
Messrs. H. Burchall, W. Wickham, E. D. Suggate, H. V. Jones, 
G. D. Leechman. On Saturday, 22nd January, 1910, by the courtesy 
of the management, the London branch of the graduates’ section 
paid a visit to the Pimlico Wheel Works, Hammersmith, W. 







INSPECTORS OF MECHANICAL TRANSPORT.—The Secretary of the 
War-office announces that a vacancy now existing in the establish- 
ment of Inspectors of Mechanical Transport in the Army Service 
Corps will shortly be filled by limited competitive examination held 
by the Civil Service Commissioners. Candidates desirous of being: 
considered for this examination must be thoroughly qualified 
mechanical engineers, having had five years’ training in an approved 
engineering establishment or four years in works and one year at 
a recognised college for technical education. Age 22 to 20 years. 
Applications must reach the War-office not later than the Ist 
March next. Full particulars and conditions of service will be 
given on application to the Secretary, War-office, Whitehall, 
S.W. Candidates will be required to supply particulars of their 
education and training on an official form, which will be supplied, 
and only those candidates whose qualifications anpear suitable for 

to 





reconstruction or extension, does it nob cost quite as much to take 





the appointment will be allowed 40 Zomnpeté, °” 
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COAL CONVEYOR FOR LOADING SHIPS. 
FOR loading with coal the following appliances are 


shi 

in genera] use —{1) The ordinary coal tip, which lifts the 
wagon and coal and discharges the latter into a shoot, which 
can be raised or lowered only ; (2) the shoot at the side of a 
staith, into which the wagon discharges the coal through 
bottom doors ; (3) the coaling jib crane, with boxes. None 
of these methods are considered to be entirely satisfactory, 
and to improve upon them, and to produce a more flexible 
method of loading ships with coal discharged from open- 
bottom wagons running on raised staiths, Mr. Wilson Wors- 
dell, chief mechanical engineer of the North-Eastern Rail- 
way, has designed the conveyor shown by the accompanying 
engravings. One of these conveyors is working at Blyth and 
three others are at Dunston-on-Tyne, and all four have been 
manufactured by C. and A. Musker, Limited, of Liverpool. 

It is claimed for them that they have numerous advan- 
tages, which may be briefly set out as _ follows :— 
(a) Low cost of working ; (b) the coal can be fed into either 
the main hatches or the bunkers; (c) the coal, being dis- 
charged into the ship gradually from the end of the conveyor 
close oyer the hatchways, does not fall in one mass, and there 
is therefore less breakage ; (d) practically no dust is made ; 
(e) the conveyor discharge can be varied, both vertically and 
horizontally, to suit the varying heights and positions of the 
hatches and bunkers ; (f) the conveyors being of the plate 
type, the coal only travels at the speed of the conveyor, this 
also reducing breakage ; (g) the coal can be discharged with 
the conveyor resting at an angle of 40deg. above and 14 deg. 
below the horizontal, or at any angle between these two. These 
conveyors were stipulated to convey coal or coke at the rate 
of 400 tons per hour with the jib at an angle of 40 deg. above 
the horizontal, and at the rate of 500 tons per hour with the 
jib horizontal. Under test these quantities were, we are 
informed, exceeded by more than 50 per cent. 

The movable plate conveyor is arranged with 35ft. centres, 
is 4ft. wide, and 1ft. 6in. deep, and has a ‘shoot 11ft. 6in. 
long at the end of the jib. The coal is fed from the bottom 
door wagons into a hopper A, which is fitted with a regulat- 
ing door B, on to the belt conveyor C, and thence to the ship. 
The movable belt with its frame is hinged to the revolving 
carriage D and pivoted so that the end of the jib can be 
moved horizontally to the extent of 8ft. in either direction. 

The jib is arranged to be lifted up vertically by electric 
power when not in use. Theshoet E at the end of the jib is 
capable of being raised and lowered: ta. an angle of 80 deg. 
above and 40 deg. below the centre line of the movable belt, 
and is provided with a door F at the end to regulate the fall 
of coal and its direction. The means employed for raising 
and lowering the jib and the shoot and also for closing 
the shoot door are clearly shown in the drawing at the 
top of this page. The shoot can be removed and the con- 
veyor used witli iteé agcéssary. There is no loss of coal 
at any part of “ile appliances or hopper, and the breakage 





| of coal through its steady and regular discharge has, it is 


| claimed, been reduced to a minimum. 


Special safety devices 


| have been fitted to prevent overrunning, as well as inter- 
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locking and safety devices to prevent the risk of accident. 
The jib is moved horizontally by hand winch G, and is 

raised and lowered by an electrically driven winch H, worm 

reduction gearing being employed. The speed of lifting and 
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lowering is 10ft. per minute. An automatic brake is fitted 
to prevent the jib falling. A hand motion is also provided 
so that the lifting or lowering can be done by hand power if 
required. The shoot at the end of the jib is raised and 
lowered by a hand winch I. The movable belt is driven by, 
motor J and spur reduction gearing, as may be seen from 
the drawings. 


LOADING 
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The revolving of carriage D is operated by a hand winch 

G, the carriage being pivoted and running on rollers. The 

gearing throughout is machine cut, and slipping clutches are 

fitted to prevent overloading of the motors. The belts are 

made of steel plates 4ft. wide and 1ft. 6in. deep. The belt- 

driving motor is of 35 brake horse-power, and the lifting 

motor 20 brake horse-power, and this power was, we are 

| informed, found to be much in excess of that required. 
| Steel masts with stays, &c., are provided for carrying the 

gear. 





NEW EXPRESS ENGINES FOR THE NORD OF 
FRANCE RAILWAY COMPANY. 
By J. T. BURTON ALEXANDER. 


SOME time ago M. du Bousquet realising that there was a 
limit to the mere increase of power by increasing the size of 
the boiler, turned his ideas to the designing of a new type of 
fire-box and boiler, which would be increasingly efficient. At 
first trouble occurred, strangely enough not in the new parts 
of the boiler, but in the ordinary standard parts. This has 
now been quite overcome, and the new boiler and fire-box are 
giving great satisfaction, and will be exhibited on engine 
No. 2.741 at the Brussels Exhibition. This engine is a 4-4-4, 
heading and trailing bogie with four coupled wheels. The 
increased weight of the engine compared with the iereased 
heating surface is ridiculously small, and I hope soon to give 
full drawings of this new boiler and fire-box, as well as any 
actual performances. 

Tam also allowed to state that this railway company is 
now building, to be ready at the end of the year, two 4-6-4 
engines, one with the ordinary boiler and one with one on the 
system of 2.741. These engines will combine numerous in- 
teresting details. : 

It is just ten years since 2.641 made her bow at the 1900 
Paris Exhibition and furnished such splendid performances 
noted by Mr. Rous-Marten. Ten years later a new boiler and 
fire-box are going, after satisfactory performances, to be ex- 
hibited at Brussels, where, no doubt, 2.741 will attract as 
much attention as 2.641 at Vincennes. 

The Nord Railway has lately put into service some tank 
engines with Schmidt superheaters, and a perfectly open mind 
exists as to the advantages of superheating. 








PRESENTATION TO «a GLascow LroyMaAsTER.~At the Windsor 
Hotel, Glasgow, on Friday evening, Mr. Luther — the 
—, managing director of Messrs. Fredk. Braby and Co., 
iimited, Eclipse Iron and Galvanising Works, was ted by 
the members of the staff with his portrait—being a very handsome 
oil painting executed by Mr. R. .C. Crawford—on the eomple- 
tion of ‘thirty-five years as manager at Messrs. Braby’s Glasgow 
works} 
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PROPERTIES OF SOME ALLOYS OF COPPER, 
ALUMINIUM, AND MANGANESE.* 


By Dr. W. ROSENHAIN and Mr. F. C. A. H. LANTSBERRY, 
: of the National Physical Laboratory, Teddington. 


General summery.—The principal results ‘obtained. in - the 
investigations described in the present (Ninth) Report to the 
Alloys Research Committee are briefly summarised as follows :— 

Part I, 

Alloys vich in copper.—The mechanical properties of the alloys 
of copper and aluminium with manganese lying within the limits 
of an aluminium content of 11 per cent. and a manganese content 
of 10 per cent. have been explored in the firstinstance by a series of 
twenty-two ‘exploratory ” meltings of approximately 20 lb. each, 
tensile tests of sand and chill castings of each of these alloys being 
made. The general inference drawn from the results, after 
detailed discussion, is that the effect of manganese is in most 
respects similar to that of aluminium itself, but that, while 
larger additions of manganese render the alloy brittle and weak, 
the first effects of adding smal! quantities of manganese are to 
stiffen the alloys, 7.¢., to raise both their yield points and ultimate 
strengths without diminishing their ductility. On the basis of this 
conclusion nine alloys, ranging in manganese content from 4 per 
cent. to 5 per cent. and in aluminium content from 7 to 10 per 
cent., were selected for preparation on a larger scale, and for 


more complete investigation (see Table I.). Subsequently only 
TABLE I, 
aanee cy ces eRe amie ‘ 
=" | s, | 3. | 4 | 5 | 6 Pee ge. ig, 
Copper .. ..| 89.5 | 89,0 | 88.0 | 90.0 89.0 | 88.0 | 87.0 | 88.0 | 87.0 
Aluminium ..) 10.0 10,0 | 10.0 9.0 9.0 9.0 | 9.0 | 8.0] 8.4 
Manganese 0.5 | 1.0 2.0] 1.0! 2.0] 3.0] 4.0] 4.0] 5.0 





three of these were found sufficiently promising to warrant com- 
plete study, including kinetic tests. Nensile tests on these nine 
alloys in the form of sand castings, chill castings, rolled bars of 
various sizes, and cold-drawn bars, gave a series of interesting 
results, several of the alloys proving themselves decidedly superior 
to apy of the binary alloys of copper and aluminium. Thus in 
the case of sand castings, the alloy No. 2 (see Table II. 


TABLE Il.-—Al/oy No, 2. 


Alumininm 10-02 perv cent, Manganese 
0-92 per cent, 


Yield 


Cond.tion point. 


stress, 


Ultimate 





Tons per | Tons per 





sq. in. 8q. In. cent. 
Sand casting .. r 14,00 35.76 22.5 “a 
Sand casting annealed at 550 deg. C. 

(1022deg. F.)—. 28.30 15.0 —~ 
Sand casting quenched at 550deg. C. 31.80 18.5 _— 
Sand casting annealed at 800 deg. C. | 

(1472 deg. F.) ee : 17.0 
Sand casting quenched at 800 deg. C. 6.0 — 
Chill casting a ae 25 
ljin. rolled bars 26.5 32.4 
t#in. rolled bars . 22.5 33.6 

pee »» annealed at 550deg. C. 5.0 oie 

» quenched at 550dey. C, 16.0 - 
annealed at 800 dey. C. 31.0 — 

ms quenched at 800 deg. C. 11.5 
fain. cold-drawn bars .. “ 16.0 —_ | 








containing approximately 10 per cent. of aluminium and 1 per | 
cent. of manganese, shows a yield point of 14 tons per square 





inch, an ultimate stress of 35.76 tons per square inch, and | 
an elongation of 22.5 per cent. on 2in., as compared with 
the best of the binary alloys, described in the Eighth 


Report (No, 13), which gave a yield point of 11.3 tons, an ultimate 
stress of 31.7 tons and 21.7 per cent. elongation on 2in. in the 
form of sand castings ; again, the alloy No. 6 of the present series, 
containing approximately 9 per cent. of aluminium and 2 per cent. 
of manganese, gives almost exactly the same yield point and _ulti- 
mate stress as the 10 per cent. copper-aluminium alloy, but shows 
46 per cent. elongation on 2in., as compared with 36 per cent. In 
the form of rolled bars }in. in diameter the best of the ternary 
alloys attain an ultimate stress of nearly 43 tons per square inch, 
with a yield point of 23 tons and an extension of 22-5 per cent., | 
while another alloy, with a yield point of 19 tons and an ultimate | 
strength of 40-5 tons, shows an elongation of 40 per cent. on 2in. 
The results of these more detailed tensile tests lead to the detinite 
conclusion that the effect of the addition of manganese in relatively 
small quantities to alloys of copper and aluminium is to stiffen the 
alloy, z.¢., to raise its yield point and its ultimate strength without 
reducing its ductility to a corresponding extent. The similarity of 
wroperties between small chill castings and hot rolled bars found 
xy Messrs. Carpenter and Edwards in the case of the 10 per cent. 
copper-aluminium alloy is not, however, reproduced in the present | 
series of ternary alloys. H 

Hardness tests by both the Brinell ball method and by the Shore 
‘“*scleroscope”” have been made on the nine selected alloys, and 
their hardness numbers are found to differ only very slightly 
—Brinell number varies from 170 to 199—a result which is some- 
what surprising in view of the comparatively wide variations of 
tensile strength which exist between the different alloys. 

The torsion tests of these nine alloys yield results generally con- 
sistent with those of the tensile tests, but it is notable that alloy 
No, 9, containing approximately 8 per cent. of aluminium and 5 per 
cent. manganese, gives both the highest maximum strength—in 
torsion—and the largest angle of twist, a result which is remark- 
able, since in most groups of alloys the angle of twist diminishes 
rapidly as the maximum strength increases. The ratio of maxi- 
mum stresses as found by torsion to those found by tension tests 
varies somewhat, from 0-75 to 0-90, but never reaches or exceeds 
unity, as is the case with a number of the binary alloys of copper 
and aluminium. 

The whole of the nine selected alloys were, by the kindness of 
Professor Arnold, tested in the ‘‘alternating stress” machine at 
Sheffield. The results show some considerable variations, which 
cannot, however, be ascribed to any lack of uniformity in the 
material, but the mean results indicate that while none of the 
present series of ternary alloys are quite as good under this test as 
the alloy No. 9 of the Eighth Report, yet in view of the much higher 
tensile strengths of the present alloys, their behaviour under Pro- 
fessor Arnold’s test is remarkably good, particularly as regards 
Nos. 2 and 3. 

Three of the alloys (see Tables II., IIl., and IV.), viz, No. 2, 
containing approximately 10 per cent. aluminium and 1 per cent. 
manganese ; No, 3, containing 10 per cent. aluminium and 2 per 
cent. manganese ; and No. 6, containing approximately 9 per cent. 
of aluminium and 3 per cent. of manganese, were chosen for 
further investigation (see Tables II., III., and IV.). This included 
a determination of the elastic limit and elastic modulus, the auto- 
graphic stress strain diagram, the investigation of the effect of cold 
drawing on the elastic modulus of the alloys, tensile tests at high 
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Copper, Aluminium, and Manganese.” (With an Appendix on the 
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| cially depressed, and that normalised material would probably 
| utility of these alloys in high-speed machinery, 


| 2in. specimens. } 
| these remarkable results, a field of special usefulness should be 


| comparison is shown in Table VI. 








temperatures (up to 450 deg, Cent.), a series of dynamic tests 
carried out by Dr. T. Stanton, an examination of the effects of heat 
treatment, and fresh and sea- water corrosion tests. 
TABLE III.—Alloy No. 3. Aluminium 9-99 ver cent., Manganese 
2-01 per cent. 
| : | _ 
| Se [28a] Se 
rs @2 |s&e 3s 
Condition, ae BE | goa | Es 
| 56% |£2°6)| 3s 
| |= ; & 
| ! 
Tons per | Tons per | Per 
sq. in. | sq. in. | cent. 
as 5s sa) bo ine ae) Ta | 34.44 | 24 — 
Sand casting annealed at 550deg. C. | } 

(lozzdey.F.) .. .. .. .. ..| 11.00 | 82.15 | 15 S 
Sand casting quenched at 550deg. C.| 12.40 33.88 | ll -- 
Sand casting annealed at 850dey. C. | | 

(eideg F) «5 4. 2. os oo) 1800 {| 0.00 | — 
Sand casting quenched at 850deg. ©. 18.00 | 41.08 _ 
Chill casting Sere 37.00 — 
l1jin. roHed bars 5 ee 18.20 40.40 81.3 
fim. volled@ bars: nos aes vs os) M0 40.72 | 32.0 

an » annealed at 550deg.C.| 22.2 39. } — 

oy » quenched at 550deg.C.| 19.1 - 

pF » annealed at 850deg.C.| 14.6 | _ 

- 5, Qquenchedat850deg.C.| 25.2 _ 
tgin. cold-drawn bars .. .. .. ..| 40.88 — 








| 
| TABLE IV.—A/loy No. 6. 





Aluminium 8-91 per cent., Manganese 


2-98 per cent. 











eo = e S a 
rs ~~ ~-s 
Condition. Yield goa 3% 
| point. See =* 
| po 3s 
= 3 
| - = itis ccsseibaomieon asians 
| Tons per Tons per Per 
sq. in. sq. in. cent. 
LM OMAN as. 66 oe oe se, 2s | 10:80 31.60 4 _ 
Sand casting annealed at 550deg. C. 
| (1022 deg. F.) Pea OL eee 12.97 31.24 35 _- 
| Sand casting quenched at 550 deg. C. 14.40 31.80 31.5 _ 
| Sand casting annealed at 900deyg. C. 

(1652 deg. F.) a ie 10,40 27.04 49 _ 
Sand casting quenched at 9#0deg. C. | 17,20 39.38 9 _ 
Chill casting Sarai ose Se 14.80 34°40 26 — 
1jin. rolled bars 18.04 38.64 43°5 46.0 
fgin. rolled bars oe ‘ i 00 40.00 | 39.0 43.6 

a », annealed at 5 og. O. .20 41.00 | 27.0 - 

quenched at 550deg. C. .30 31.20 | 39.0 

as annealed at 900 deg. C. 2.60 31.80 43.0 -- 

of quenched at 900 deg. C. 9.90 43.70 23.0 _ 
féin. cold-drawn bars we Ae as 38.92 44.00 22.0 40.0 


The elastic limits, as observed by the Ewing extensometer, were 
found to be,approximately 8, 9, and 12 tons per square inch for the 
three alloys in numerical order, while the elastic modulus ranges 
from 13-6 Ib. 
in No. 6, 


considerably raised. In view of the fact that the elastic limits 


| found by the extensometer are lower than those derived from the 
| alternating-stress tests, the authors conciude that the elastic limits 


of the alloys in the condition as examined were in some way artiti- 


yield higher values. The low values of the elastic moduli as com- 
pared with those of steel are important as affecting the possible 
&e. 

The autographic stress strain diagram shows considerably lower 
yield points than those obtained by the use of dividers on tests of | 


TABLE V.—-Ntress Strain From A utographic Record. | 





No. Composition. Yield Ultimate | Elongation | Reduction 
point. stress. on sin. | of area. } 
TENES SRE ae itn Ais a EE ae PE | PS ARES ST 
; =. Mn. Tons per | Tons per Per cent. | Per cent. 
} : sq. in. sq. in. 
2 | 10.02 0.92 13.6 39,1 19.4 44.4 
| 
3 9.82 1.88 16,85 33.9 16.0 40.8 | 
6 8.91 2.95 16.85 38.0 17.8 43.2 


The data of this table, obtained from specimens about 10}in. 
long and Sin, between gauge marks, may be compared with the | 
corresponding data found on specimens 2in, between gauge marks, 
whose yield point was determined by means of dividers. This 


TABLE VI.—<Stress Strain Srom Divider Record. 








No. Composition. Yield point in tons | Ultimate stress in | 

per sq. in. tons per sq. In. | 

Al. Mn. Dividers. Diagram. 2in. 8in. | 

lengths. lengths. | 

2 10,02 0,92 23.04 13,60 42.84 39.1 | 

3 9.82 1.88 21.40 16.85 40.72 38.9 | 
6 8.91 2.98 20.00 16.85 40.00 38.0 








It will be noticed that there is a very considerable discrepancy 
between the yield points as determined by the two methods. 
Theoretically the diagram provides the more sensitive means of 
detecting the yield, but the transmission mechanism employed in 
obtaining the diagram is liable to introduce errors, so that there 
does not appear to be much difference between the validity of the 
two sets of results. The considerable discrepancies, however, 
indicate the fact that the yields in these alloys are not well defined, 
while it is also probable that the exact load at which the yield can 
be observed may vary considerably, according to the rate at which 
the load has beenapplied. This suggestion is confirmed by observa- 
tions made on the alloys with the extensometer. As soon as the 
limit of proportionality had been passed decided creeping set in, and 
the exact readings observed depended upon the time which had 
elapsed since the application of the load. This creeping, on a very 
minute seale, occurs at stresses many tons lower than those indi- 
cated as yield points by either method, and the exact point where 
the actual extension becomes large enough to be observed by less 
delicate means than the extensometer will thus depend upon the 
rate of loading. These considerations again lead the authors to 
look upon the results of alternating stress tests as most reliable in 
ascertaining the range of elastic stresses in these alloys. 

As regards ultimate strengths, the figures of Table VI. show fair 
agreement between the long and short specimens, this agreement 
being never so close in relatively hard alloys of high tensile 
strength as it is in the softer alloys of lower tensile strength. 

Tensile tests at high temperatures were carried out in an appa- 
ratus very similar to that described in the discussion of the Eighth 
Report, and the results obtained are very similar to those found for 
the 10 per cent copper-aluminium alloy. The tensile strength 
appears to be well maintained up to «bout 300 deg. Cent., but then 
falls off rapidly. The hope that the addition of manganese would 
materially improve the alloys in this respect has not been entirely 
verified, but there is some reason for believing that on prolonged 
exposure to moderately high temperatures the ternary alloys would 
behave better than the pure copper-aluminiums. 

The dynamic tests carried out by Dr, Stanton included alter- 





10 }b. per square inch in No. 2to 14-91b. x 10®Ib. | 
It was found that cold drawing does not appreciably | 
alter the modulus, although the elastic limit is, of course, very | 





nating-stress tests by direct reversals of stress, single-blow impact 
tests on the Izod machine, and repeated bending-impact tests with 
two different values of blow. Under the alternating-stress tests 
the three alloys behave in an almost identical manner, and the 
tests indicate that the safe range of maximum stress is approxi- 
mately 25 tons per square inch when the rate of reversal approaches 
1000 per minute ; when this range is compared with that found 
for the copper-aluminium alloys of the Eighth Report at a slower 
rate of alternation, a correction of 10 per cent. must be applied, 
with the result that a difference of ahead 1 ton per square inch 
remains in the calculated safe ranges, the difference being in 
favour of the pure copper-aluminium alloy (10 per cent.)—see 
Table VII. Under the single-blow impact test, on the other hand, 
the present alloys show an absorption of from 9.5 to 10.5 foot- 
pounds for fracture, the figure for the 10 per cent. copper- 
aluminium alloy being only 4.5—see Table VIII. Evidently the 
influence of manganese makes itself felt in the power of the alloys 
to’ resist a sudden shock. Under the repeated bending-impact 
test, with a tup weighing 6.151b. falling through a height of 
2.0lin., alloy No. 2 gives the best result, fracturing only after over 
900 blows, while No. 6 fails under 600, the alloys under this test 
giving the same result as that derived from the mean of Professor 
Arnold’s figures. With the lighter tup (4.71 lb.) and Jesser fall 
(1.0lin.) which are ordinarily used in impact tests on steel, the 
order of the three alloys is changed ; all three, however, require 
more than 10,000 blows, while the best result yet obtained with 
Swedish Bessemer steel in the same circumstances is a resistance 
to 6000 blows. 

TABLE VII.—Alternating Stress Tests on Alloys Nos. 2, 3, and 6. 

















No. of Range of stress Number of reversals for fracture. 
speci- | in tons - —_———— 
men. per sq. in. No. 2. No. 3. No. 6. 
} 1 33.20 12,735 17,830 14,145 
| 2 30.70 52,450 41,290 72,700 
| 
=: 27.10 254,200 362,500 268,000 
4 24.70 1,000,000* 1,000,000* 1,000,000* 
| 5 22.42 1,€00,000* 1,000,000* 1,000,000* 





| * Specimens unbroken. 





From the results given in the above table, the approximate 
maximum stresses which these alloys would bear for an unlimited 
number of reversals from tension to compression without fracture 

| appear to be: 
Alloy No. 2, maximum stress 
Alloy No. ? 
Alloy No. 6. pe 24.8 

These tests were made on the Izod impact tester on notched 
specimens, 2in. by Zin. by ;3,in., and gave the following results :— 


(Izod) on Alloys Nos. 


tons 


tons per square inch or a range of 24.8 
” ” ” ” 24.8 ,, 


12.4 
12.4 
: 12.4 ” ” ” ” 


we 


TABLE VII 1.— Single -Llow Impact Tests 


3. and 6. 
| Alloy No. Foot-pounds absorbed. Mean, 
oo {33} vs 
($2 v9 
6 {10:3} 10.4 


Abrasion tests.—Abrasion tests were made on rings of the three 


| alloysin Dr. Stanton’s rolling testing machine, and the alloys were 


found to offer a most remarkable resistance to abrasion ; while 
rings of rail steel lost 64.5 milligrammes, and a ring of tool steel 


| lost 27 milligrammes, a ring of alloy No. 6 only lost 10 milli- 


grammes, while alloys Nos. 2 and 3 behaved very nearly equaliy 
well. If the behaviour,of the alloys in practice should bear out 


open to them, particularly as the alloys machine quite readily. 
The effects of both annealing and quenching the alloys at 
temperatures just above two critical ranges which have been 
observed on their cooling curves have been studied. Generally 
speaking, the result of either annealing or quenching from 
temperatures near 550 deg. Cent. (1022 deg. Fah.) is not very 


| marked, although annealing injures alloys Nos. 2 and 3, while 


subsequent quenching only restores it partially to its original 
condition. Alloy No. 6, however, differs from the two others and 
from many other copper alloys in that annealing at 550 deg. Cent. 
does not injure it, but rather improves it, so far as sand-cast 
specimens are concerned. Annealing any of these alloys at 
temperatures above 800 deg. Cent. (1472 deg. Fah.) is found to 
injure them very seriously, while quenching them from this higher 
temperature produces a relatively hard and brittle material, which 
possesses high tensile strength but very little ductility. The ailoy 
No. 3, in the form of rolled bar quenched from 850 deg. Cent. 


| (1562 deg. Fah.), attains a tensile strength of 52 tons per square 


inch, with an elongation of 3.5 per cent. This material shares 
with the cold-drawn bar of the same alloy the highest tensile 


| strength yet found in these alloys, but the drawn bar has the 


advantage of possessing a higher elongation (10 per cent.). The 
‘“‘annealing temperatures” of cold-drawn bars were also deter- 
mined in connection with the study of heat treatment, and it was 
found that the hardness due to cold working began to disappear 
after the alloys had been exposed to a temperature of 550 deg. 
Cent. 

Corrosion tests.—Fresh and sea-water tests were made by exposing 
samples of the alloys (sand cast) to the action of fresh and sea- 
water in tanks in the laboratory, the alloys being exposed both 
singly and in contact with mild steel plates. All the alloys exhibit 
a very marked resistance to corrosion ; in fresh water the ternary 
alloys appear to be decidedly less liable to corrosion than the binary 
alloys of copper and aluminium; in sea water, on the other 
hand, alloy No. 2 appears to lose nearly as much by corrosion as 
naval brass; in alloy No. 6, on the other hand, no corrosion 
whatever was observed. In addition to these laboratory tests, 
specimens of the alloys are undergoing exposure to the sea at 
Portsmouth Dockyard. The results of sea-exposure corrosion 
tests on copper-aluminium alloys are presented in an appendix to 
the present report. . 

Special experiments were made to test the question whether 
alloys of the type of those here investigated could be prepared 
from manganese derived from a commercial 80 per cent. ferro- 
manganese; the results obtained show that if a cupro-ferro 
manganese is first prepared, and the alloy made from this, the 
results are satisfactory, but that it is not possible to use ferro- 
manganese directly for the preparation of the copper-rich alloys. 

The constitution of the alloys.—The work in this direction 
embodied in the present report has been confined to an approxi- 
mate study of the constitution of the ternary alloys containing less 
than 11 per cent. of aluminium, and less than 10 per cent. of 
manganese. These have been studied by the determination of 
cooling curves of over 100 alloys, while differential cooling curves 
and photo-micrographs of a large number have also been prepared ; 
some of these are reproduced in the report. The results of the 
investigation, so far as the freezing points of the alloys are con- 
cerned, have been embodied in a model of the ‘‘ liquidus” surface 
of the alloys over the region named, and the contour lines of this 
mode! are reproduced in the Report. While a discussion of the 
lower arrest points, indicating thermal changes taking place in the 
alloys after solidification, serves to show that the data as yet avail- 
able—although very numerous—are not adequate for the solution 
of the very complex problems involved, a discussion of the corre- 
lation of the shape of the “liquidus” surface, the micro-structure 
and the mechanical properties of the alloys reveals a series of 
interesting relationships, which serve to clear up the more general 
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questions as to the nature of the alloys. The conclusions‘arrived 
at are, briefly, that within the limits of the alloys studied the 
constitution of the ternary alloys very closely resembles that of the 
binary alloys of copper and aluminium ; manganese influences the 
properties of the alloys in a manner somewhat similar to that of 
aluminium, but at a different rate. In no case does manganese 
give rise to the formation of a third phase, so that all the alloys 
consist of either a single solid solution (the @ body) or of two 
phases, in each of which manganese exists in the form of a solid 
solution. The compound Cu; Al appears to be capable of dissolv- 
ing manganese, and ‘there is no evidence of the formation of a 
ternary compound. The “ valley” or ternary minimum observed 
in the liquidus surface divides this range of alloys into two classes 


corresponding to the alloys of copper with aluminium, whose | 


aluminium content places them on the copper side of the minimum 
in the liquidus, and those on the aluminium side of the minimum, 
the former being homogeneous and the latter duplex in structure. 
As regards the effects of annealing and quenching, the ternary 
alloys show a very strong similarity to the binary alloys. 


Part Il. 


The alloys rich in alumininm.—A preliminary study of the | 


aluminium-manganese series of binary alloys is brietiy described, 
the principal results being that a binary eutectic is found to exist 
close to the aluminium end of the series, while the alloys on the 
manganese side of this eutectic contain increasing quantities of the 
compound Al; Mn. The existence of this hard, brittle compound 
at once limits the possible extent to which manganese can be use- 
fully added to alloys consisting principally of aluminium. The 
study of ternary alloys has therefore been confined to the range 
containing less than 4 per cent. of either copper or manganese. 
The mechanical properties of this range have been studied by 
means of eight exploratory meltings of which tensile tests on sand 
and chill castings were carried out. The results of these tests 
while not very promising in themselves, indicated that two alloys, 
viz., those containing 2 per cent. of copper and 2 per cent. of 
manganese, and 3 per cent. of copper and 1 per cent. of manganese 
respectively, were worthy of further study—see Table IX. Larger 








Composition found 


Composition 
by analysis. 


aimed at. 











No. Cu.- 
| AL | Cu. Mn. | yin’*) al Cu. | Mn. Al. Cu. | Mn. 
—SS| | —! 
| oz. oz. oz. oz. Mn 
10 | 322) — 3.5 10 96 2 2  95.13t | 2.06 | 1.94 
ll 900 | 3.5) — | 11.5] 9 3 1 95.65¢t | 2.89 | 0.94 


* Cupro-manganese was used containing 32.42 per cent. of manganese. 
+ No. 10 contained 0.57 per cent. silicon and 0.30 per cent. iron. 
No. 11 contained 0.25 per cent. silicon and 0.27 per cent. iron. 


qjuuantities of these alloys were accordingly prepared, and were 
studied on the same general lines as those followed in the case of 
the heavy alloys described above. The results obtained by tests 
on these alloys, prepared in large quantities and under more 


favourable conditions as regards melting and casting temperatures, | 


led to the conclusion that these alloys are very sensitive to 
casting temperatures. This was tested subsequently by a special 
experiment, and it was found that while a chill casting poured at 
a mean temperature of 680 deg. Cent. (1256 deg. Fah.) gave a 
tensile strength of 11.6 tons per square inch with an elongation of 
8 per cent. on 2in., the same metal poured into a similar mould at 
a mean temperature of 750 deg. Cent. (1382 deg. Fah.) gave a 
tensile strength of less than 6 tons per square inch and an elonga- 
tion of only 2 per cent.—both castings being apparently quite 
sound. The results of tensile tests of sand castings of the two 
selected light alloys compare favourably with those of pure copper- 
aluminium alloys, and this is still more notable in the case of the chill 
castings. The tensile tests of alloy No. 11 (3 per cent. Cu., 1 per 
eent. Mn) which stand at an ultimate strength of 12 tons per 
square inch, with an elongation of 13.5 per cent. on 2in., are 
among the most remarkable results of the present report, since 
they very considerably exceed the results of any of the binary 
alloys of aluminium with copper. 
ence in favour of the ternary alloys would be maintained when the 
alloys had been rolled into bars }gin. in diameter, but although 
the results of tensile tests on these bars are slightly superior to 
those found in the binary series, the difference is not nearly so im- 
portant as in the case of the chill castings; in the form of rolled 
bars there does not appear to be any advantage in using the 
ternary alloys as compared with the alloys of aluminium with 
copper alone—see Table X. It was further found that the two 


TABLE X.—Tensile Tests on Rolled and Drawn Barsof Two Selected 
Light Alloys. 










| z£ | 4% 5f 
No. | Composition. Condition. a = Fy = 346 
<= =t Fa Tet 
ei b>” 3° 8 
pe 
Cu. Mn. 
10 2.06 1.94 Hot rolled to lgin.| 10.1 | 16.45 | 0.61 18.5 | 39.5 
10 | 2.06 1.94 Hot rolled to }gin.| 12.13 | 17.04 | 0.71 | 16.0 37.6 
10 «2.06 1.94 | Drawn with an-| 11.28 | 18.32 /0.56 6.0. 11.2 
nealing to }#in. | | 
1 2.89 0.94 | Hot rolled to lgin.| 8.80 | 15.76 | 0.56 20.0 | 32.8 
| | 
11 2.89 0.94 Hot rolled to +#in.| 12.80 | 16.50 | 0.78 15.0 38.0 


selected light alloys could not be drawn cold to any considerable 
extent without drawing holiow, and even the moderate amount of 
cold working attempted in the case of alloy No. 11 in the process 
of ‘‘drawing and annealing ” was found to produce hollowness ; 
alloy No. 10, however, with 2 per cent. of each added metal, 
stood the process of drawing with annealing in a satisfactory 
manner. e specific gravity of the alloys has been determined 
in all the available conditions ; they range for alloy No. 10 from 
2.71 to 2.80, and for No. 11 from 2.67 to 2.79. 
rolled material is markedly denser than the chill cast. 


The elastic limits and elastic moduli of the two alloys were de- | 
termined with the Ewing extensometer; the elastic limits are | 
7.15 tons for both alloys, while the elastic moduli are 10.75 x 106 | 


and 10.4 x 106 respectively. The elastic limits thus determined 


agree approximately with the values deduced from alternating 


stress tests. 


Autographic stress-strain diagrams were aiso taken from the | 


8in. specimens used for elastic determination, and gave results 
which agree to a reasonable extent with the values found by tests 
on 2in. specimens. 

The dynamic tests carried out on these two light alloys by Dr. 
Stanton were made at the same time as those already described in 
the case of heavy alloys. The alternating stress tests gave results 
which indicate that alloy No. 10 possesses a safe range for alter- 
nating stresses of 9.4 tons per square inch, while for alloy No. 11 
the range is 8.8 tons per square inch. Under the single-blow 
impact tests the two alloys absorbed 4.1 and 5.5 foot-pounds at 
fracture—figures which in view of the relatively low tensile 
strength of these materials are surprisingly high. Under the 
repeated bending impact test as applied to the heavy alloys or to 
steel specimens, these light alloys would have fractured after very 
few blows; a lower height of drop was accordingly employed 
(0.7lin. instead of 1.01), and with a tup weighing 4.71 lb. the 
alloys fractured after 590 and 672 blows respectively; these data 
cannot be readily compared with tests on other materials, but may 





It was hoped that this differ- | 








serve as a basis for comparison with other light alloys which may 
subsequently be tested. 

The structure and constitution of the light alloys has been 
examined by determinations of the cooling curves of all the 
exploratory heats, and also of thirteen additional alloys made in 
small quantities for this purpose. The alloys all show at least two 
definite arrest-points, while the majority show three, and two even 
show four such points. The data available and the very narrow 
range of alloys studied would have rendered the construction of a 
model of the equilibria unsatisfactory, and the constitution of the 
alloys is discussed only in general terms on the basis of the 
observed cooling curves and micro-structures. In these alloys three 
distinct phases are found. These area solid solution, which is pure 
or nearly pure aluminium, containing some copper, but practically 
no manganese, in solid solution, the aluminium-copper compound 
Cu Al,, and the aluminium-manganese compound Al,Mn. The 
pyrometric evidence | ga to indicate that the freezing points 
of the eutectics formed by each of these compounds in combination 
with aluminum are affected, in the ternary alloys, by the presence 
of the other compound in the mother liquor, while a ternary eutectic 
of the three phases is probably found in most of these alloys, being, 
of course, the last body to solidify. The freezing temperature of this 
ternary eutectic appears to be 522 deg. Cent. (972 deg. Fah.). 
Ditferential cooling curves of these alloys indicate that there are 
| no thermal changes below the point of final solidification, so that 
no annealing or quenching experiments were required. The 
structure of alloys Nos. 10 and 11 is somewhat similar, exhibiting 
large crystals of the aluminium constituent, surrounded by aneutec- 
| tic in which traces of the compound Al, Mn are clearly discernible. 
| The structure of the ‘‘ hot” rolled bars is somewhat remarkable, 
showing very marked signs of cold work, and thus indicating that 
the finishing temperature employed during the rolling of these 
alloys had been low enough to produce considerable cold working. 

As in the case of the heavy alloys, experiments were made to 
determine whether the use of ferro-manganese is permissible in the 
production of these alloys. A heat of an alloy of the type of No, 11 
| was made, in which the copper and manganese were introduced in 
| the form of cupro-ferro-manganese previously prepared from ferro- 
| manganese. The resulting alloy contained 0.1 per cent. of iron, 
| and gave results which were only slightly inferior to those of the 
| original alloy No. 11. An alloy of the type of No, 10 was prepared 

by the use of ferro-manganese direct, the resulting alloy containing 
0.52 per cent. of iron, and this alloy gave results appreciably better 
| than those obtained from the original No. 10. It is therefore 
| probable that the introduction of small proportions of iron may 
| materially improve these light alloys. 
The suggestion having been made to the authors that alloys of 
| aluminium and manganese might possess a considerable power of 
resisting the attack of mineral aie, a series of experiments were 
made, in which small blocks of a series of binary alloys of aluminium 
and manganese were exposed to nitric and sulphuric acid of 10 per 
cent. and 50 per cent. strengths. The results showed, however, 
| that none of these alloys were even equal to pure aluminium in 
their acid-resisting properties. 








PARTICULARS OF WORK AND WAGES. 


THE following order has been made by the Secretary 
| of State, applying the provisions of Section 116 of the 
Factory and Workshops Act, 1901 (1 Edw., 7. C. 22), 
with modifications to shipbuilding yards. The provisions 
of this section applies, subject to certain modifications, to 
non-textile factories and workshops which are shipbuild- 
ing yards so far as concerns the work of platers, riveters, 
and caulkers. The section is now modified so as read as 
| follows :— 

(1) The occupier or contractor shall, for the purpose of enabling 
| each worker who is paid by the piece to compute the total amount 
| of wages payable to him in respect of his work, cause to be 
| published particulars of the work and rate of wages applicable 
| thereto, as follows :— 
| (a) He shall furnish every worker with written particulars of the 

rate of wages applicable to the work done by him at or before the 
| time of his first employment on the work and on every subsequent 
| occasion when the rates are fixed or altered ; or he shall exhibit 
| such particulars on a placard in the factory or workshop. Pro- 
| vided that if the rates are not ascertainable before the work is 
| given out, the particulars shall be furnished to the worker in 
writing when the work is completed. 


(6) Such particulars of the work done as affect the amount of | 


| wages payable to each worker shall be furnished to him in writing 
when the work is completed. 

(2) Where the work is done in common by a gang of workers it 
| Shall be sufficient if the particulars of the work done by the gang 
| and of the rate of wages applicable thereto are furnished to the 
member of the gang to whom the wages of the gang are paid by 
the employer. 
| (9) 
| shall not be expressed by means of symbols. 
| 


(4) Any placard exhibited in pursuance of the foregoing pro- | 
visions shall contain no other matter than particulars of rates of | 


| wages and shall be affixed in such a position as to be easily read 
by all persons to whose work the particulars relate. 

(5) If the occupier or contractor fails to comply with the re- 
quirements of this section, he shall be liable for each offence to a 
fine of not more than ten pounds, and, in the case of a second or 
subsequent conviction within two years from the last conviction for 
that offence, not less than one pound. 


of work, having received such particulars, whether they are 

| furnished directly to him or to a fellow-workman, discloses the 
particulars for the purpose of divulging a trade secret, he shall be 
liable to a fine not exceeding ten pounds. 








| ton. 


e particulars, either as to rate of wages or as to work, | 


| land district is assisting to keep this market very firm. 


m . . | cons s, hav well boi Ft well cov . 
(6) If anyone engaged as a worker in any of the aforesaid class | consumers, having well ight, are well ered 
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Johan C, Giertsens, Bergen, Norway ; dimensions, 239ft. 6in. by 
35ft. by 16ft.; engines, triple-expansion, I6in., 25}in., 43in. by 
30in. stroke, pressure 175 Ib. per square inch; constructed })\ 
the builders ; launch, January 11th. 

BENBROOK, steel screw steamer ; built by Craig, Taylow and Co.. 
Limited ; to the order of Joseph Hoult and Co., Limited, oj 
Liverpool ; to carry 6800 tons ; launch, January 12th. 

CARTIER, twin-screw steamer ; built by Swan, Hunter and 
Wigham-Richardson, Limited, for the hydrographic service of the 
Canadian Government ; dimensions, 164ft. by 29ft. by 15ft.: 
engines, triple-expansion ; launch, January 13th, 

STEEL screw steamer; built by R. Williamsen and Son, of 
Workington ; dimensions, 140ft. 6in. by 24ft. 2in. by 12ft.; t. 
carry 520 tons ; engines, compound, 17}in., 38in. by 27in. stroke 
pressure 130 lb.; if unsold on completion, it is the builders’ inte:, 
tion to run the vessel in connection with the British coastiny 
trade ; launch, January 13th. 

STEEL screw steamer ; built by Earle’s Shipbuilding and Engi 
neering Company ; to the order of Mr. Joseph Constant, of London 
dimensions, 250ft. by 42ft. 6in. by 20ft.; engines, triple-ex pansion, 
18in., 29in., 50in. by 33in. stroke, pressure 180 ]b.; constructed by 
the builders ; launch, January 15th. : 

TREMONT, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; to the order of Mr. Edward ©, 
Thin, of Liverpool ; dimensions, 396ft. by 51ft. by 28ft. lin.; to 
carry 7700 tons; engines, triple-expansion, 26in., 43in., 72in. by 
48in. stroke, pressure 180 lb.; constructed by the North-Eastern 
Marine Engineering Company ; launch, recently. 

LUXEMBURG, steel screw steamer ; built by the Clyde Shipbuild 
ing Company, Limited ; to the order of the Leith, Tull, and 
Hamburg Steamship Company, Limited ; dimensions, 235ft. by 
36ft. by 18ft. 4in.; launch, recently. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent. ) 


Trade Expansion. 

It is gratifying to be able to report that the trade expan 
sion keeps up, and that ironmasters attending the Birminghan 
market prepared to book a fair volume of business at reasonable 
prices are not disappointed. A fair crop of orders is spoken of as 
having followed upon the quarterly meeting, and prospects of 
industry are regarded as being good, or moderately good. As was 
pointed out last week, however, the year is too young at present 
to be able to pronounce with complete confidence upon the future. 
Present manifestations must, therefore, if sellers are wise, 
received with some degree of caution. 


Advance in Merchant Bar Prices. 
Unmarked bars are following sheets in showing some 


| degree of revival, and the reports brought to ‘Change to-day 


Thursday) of the conditions of employment at the bar works were 

all better. On some classes of bars there is an advance on last 
week’s selling rates of 2s. 6d. per ton for prompt delivery, while a 
further 2s. 6d. to 5s. rise is asked by a few makers for forward 
delivery. In this respect the Staffordshire unmarked bar makers 
seem to be acting in the same spirit as the Scotch producers, who 
have just raised prices 7s. 6d. per ton.- The Staffordshire advance 
is distinctly the result of an improved inquiry, added to increased 
cost of pig iron. Merchant bars for prompt delivery now become 
£6 2s, 6d., and for delivery into next quarter £6 5s., and in some 
cases £6 7s. 64. 


Finished Iron Prices. 

Other finished iron prices this week may be quoted : 
Marked bars, £8 ; Earl of Dudley’s brand, £8 12s. 6d.; second 
grade, £7 ; North Staffordshire bars, £6 10s.; hoop iron, £6 15s. ; 
gas strip, £6 5s. to £6 7s. 6d.; slit nail rods, £7 ; rivet iron, £6 15s. 
to £7. Of the above branches, the marked bar makers are doing 
most, one or two of these firms having some satisfactory Govern- 
ment contracts in hand. 

















Galvanised Iron Trade Excitement. 

Excitement rules in the galvanised iron trade. So crowded 
with orders are the makers that it is impossible to promise 
delivery for any specific date, and at many works arrangements 
are being hurried for enlarging output with feverish haste. Many 
galvanisers in Birmingham to-day would look at nothing below 
£11 10s, or £11 15s. for 24 w.g. material f.o.b. Liverpool or equal, 
and prices seem likely to go still higher. Some firms to-day 
talked about demanding £12 now. Values are being sent up, not 
only by the great demand for export, but also by the advance in 
raw steel material, sheet bars having advanced 5s. to 7s. 6d. per 
Spelter is likewise rising, and there are apprehensions of a 
detinite advance in the metal in the near future. Good ordinary 
brands are quoted at date £23 2s. 6d. to £23 5s. on the London 
market, and special qualities £23 10s. to £23 15s. 


Pig Iron. 

The strong market announced for pig iron in the Cleve- 
Makers 
are also glad to see the continued improving tendency in the 
German iron trade, since the possibility of Germany dumping 
becomes further removed. Local demand is very well sustained, 
though for the moment sales have somewhat slackened, for many 
i Feeling fairly 
certain that advanced prices will be realised as the year grows, 
sellers are exercising considerable restraint with regard to new 
business, and forward supplies can only be secured at enhanced 
rates. Speaking generally, it may be said that the market is 


In all cases the 


remarkably steady, and producers hold the key to the situation. 
Prices are :—South Staffordshire common forge, 47s. and upwards ; 
part-mine, 50s, to 51s.; best all-mine, 85s.; and cold blast, 115s. 
Other district brands were held for last week’s prices, viz.:- 
Northamptonshire, 49s.; Derbyshire, 50s.; and North Stafford- 
shire, 50s. 


| (7) If anyone for the purpose of obtaining knowledge of or 
divulging a trade secret, solicits or procures a person so engaged 
to disclose such particulars, or with that object pays or rewards any 
such person, or causes any person to be paid or rewarded for so 
disclosing such particulars, he shall be liable to a fine not exceed- 
ing ten pounds. 

This order comes into force on the Ist February, 1910. 








Higher Prices for Steel. 
The steel branch remains very firm. Continental com- 
| petition has ceased for the time being to be a factor in the market, 
and the further advance in German and Belgian prices gives 
assurance of immunity from dumping for a while at all events. 
This circumstance imparts additional strength to the market, and 
| some sellers are esking £5 5s. and even more for Siemens billets 
and bars. Business can be done at £5 2s. 6d., and at £5 for 
Bessemer. Following upon the official advance of 5s. in all classes 
of sectional steel, joists have now been raised to the same extent 
raising the Association minimum to £6 5s, Other prices are : 
Mild bars, £6 7s. 6d. to £6 17s. 6d.; angles, £6 2s. 6d. to £6 5s. ; 
girder plates, £6 5s. to £6 7s. 6d.; and boiler plates £7 10s. 


| LAUNCHES AND TRIAL TRIPS. 


| _ BENWooD, steel screw steamer ; built by Craig, Taylow and Co., 
| Limited ; to the order of Joseph Hoult and Co., Limited, of Liver- 
| pool ; launch, December 27th. 

CANTILEVER steamer; built by Sir Raylton Dixon and Co.; 
Limited ; to the order of Elder, Dempster and Co., of Liverpool ; | 
to carry 8000 tons ; launch, December 27th. 

RACHEL, steel screw steamer ; built by Wm. Gray and Co.; to 
the order of Mr. T. W. Stephens, of London; dimensions, 
373ft. 6in. by 51ft. by 24ft.; engines, triple-expansion, 25in., 40}in-, 
67in. by 45in. stroke, pressure 180 Ib.; constructed by the builders; 
trial trip, January 8th. | 

BRADFORD CITY, steel screw steamer ; built by Ropner and Sons, 
Limited ; to the order of Messrs. W. R. Smith and Son, of Car- 
diff ; dimensions, 358ft. 6in. by 50ft. 10in. by 25ft. 6in ; engines, 
triple-expansion ; constructed by the North-Eastern Marine Engi- 
neering Company, Limited ; launch, January 10th. 

BREIDABLIK, steel screw steamer; built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen ; to the order of 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 


Boom in Pig Iron Continues. 

THE attendance on the Iron Exchange on Tuesday was 
large, and it was evident that the interest in the present position 
was well maintained. There were rumours of higher prices in 
Lincolnshire and Derbyshire makes, but inquiry failed to obtain 
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anything authoritative in thisdepartment. Middlesbrough brands 
also showed little change, in spite of an active speculative demand. 
The most important movement upward was in Scotch, but even 
here there was a quantity held in second hands which was sold at 
under the quotations given below. It is to be noted that makers 
appear quite indifferent to this fact. Hematite iron was also in 
strong demand. It is noteworthy that January has for a long 
period attained a strong position in pig iron. The question is how 
jong will it continue? Time only will show, but there were 
prophesies that there would be a different state of things by the 
end of February, with prices much lower. It is difficult to realise 
this in view of the present position of coal prices. Forge iron 
remains quietly steady, 


Finished Iron and Steel. 
There is no change to report in finished iron-on recent 
advances. Steel products are held for higher prices. Foreign 
billets were searce, and English in sellers’ favour. 


Copper, Lead, and Tin. 





Copper: The feeling is distinctly dull and orders are 
searce,. Lead: Sheets in slow inquiry. Tin: English ingots a 
shade dearer. 

Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. 6d.° 
Staffordshire, 54s. 6d.; Derbyshire, 56s. 6d. to 57s.; Middles- 
brough, open brands, prompt, 60s. 9d.; | January-March 
and April-June, 61s. 7d. Scotch: Gartsherrie, 64s. to 64s. 6d.; 
Glengarnock, 63s. to 64s.; Eglinton, 62s. to 63s., delivered 
Manchester. West Coast hematite, 67s.; East Coast ditto, 


tirst quarter, 66s., both f.o.t. Delivered Heysham: Gartsherrie, 
62s. to 62s. 6d.; Glengarnock, 61s. to 62s.; Eglinton, 60s. to 61s.; 
Delivered Preston: Gartsherrie, 63s. to 63s. 6d.; Glengarnock, 62s. 
to 63s.; Eglinton, 61s. to 62s. Finished iron: Bars, £6 15s.; 
hoops, £7 7s. 6d.; sheets, £7 17s. 6d. Steel: Bars, £6 10s. 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 5s.; sheets, 
£7 17s. 6d. to £8; boiler plates, £7 7s. 6d. to £7 12s. 6d.; plates 
for tank, girder, and bridge work, £6 12s. 6d. to £6 15s.; English 
billets, £4 17s. 6d. to £5; foreign ditto, £4 7s. 6d. to £4 10s.; cold 
drawn steel, £10 to £10 5s. Copper: Sheets, £74; tough ingot, 
£65 ; best selected, £65 per ton. Copper tubes, 9d.; brass tubes, 

7d.; condenser, 8d.; rolled brass, 64d.; brass wire, 69d. ; brass turn- 
ing rods, 67d.; yellow metal, 64d. per lb. Sheet lead, £17 2s, 6d. 
per ton, English tin ingots, £145 to £145 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was a full average 
one, and the tone was good. Lancashire, in sympathy with other 
centres, is benefiting by the labour troubles in the North. While 
it could not be said that there was any change in the official rates, 
an increase in which was recently declared, it is noteworthy that 
there has been more movement on rp om! account, supplies being 
not so heavy as usual from outside districts. Indeed, 
admittedly low at the collieries, and in some cases deliveries are 
being delayed owing to the cold weather prevailing. Slack and 
steam coal is steady. There is a better demand for gas coal. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 
There is still a strong and brisk tone in the 

trade, and a good volume of business is being done. 
from all sources is strong, and there are evidences that users of iron 
will require fuller deliveries in the immediate future, with the 
result that additional furnaces will have to be lighted shortly. This 
is certain, not only as regards ordinary Bessemer iron, but special 
hematite iron as well, the consumption of which is on the increase. 
Prices are higher at 67s. for mixed Bessemer numbers net f.o.b., 
and 65s. 14d. for warrant iron sellers, 64s. 9d. buyers. From 
ls, 6d. to 2s. per ton over these figures is asked for three months 
deliveries. Stocks of iron are more bulky, and now total in warrant 
store at 30,017 tons. Stocks in makers’ yards are not large, and are 
mainly representing iron bought for delivery later on. Some good 
sales of ferro-manganese and spiegeleisen are reported, and some 
large imports of manganiferous iron ore from India are expected. 
Some of the furnaces in West Cumberland are to be damped 
down owing to the scarcity of coke, and advantage is to be taken 
in the meantime to stop, at any rate, a portion of the Derwent 
Works in order to lay 5 Hon a new plant for the manufacture of 
steel] tires and axles. 


hematite iron 









stocks are | 


The demand | 


| and engineering specialities, are finding better employment. 


| and no eagerness is shown by makers to push sales. 


THE ENGINEER 


House Coal in Active Request. 

The sharp weather has told materially on the demand for 
domestic fuel. The pits producing this class of coal are being 
rather pressed for deliveries. London and the Eastern Counties 
are receiving heavy tonnages of the higher qualities, and there is 
also inereased business in the secondary evades The trade done 
with all local and distant markets is reported to be brisk. ~~ 
tions remain as given last week, viz., best Barnsley, from 13s. 6d 
to 14s, 6d. per ton ; secondary sorts, from 12s. to 13s. per ton. 


Gas and Small Coal. 
Gas coal is moving with considerable freedom under con- 
tract, and the output is fully absorbed on that account. The im- 
proved prices previously reported for small coal are firmly main- 
tained. An advance of 6d. per ton on qualities forwarded to the 
textile districts of Lancashire and Yorkshire brings the price up 
to 5s, to 6s. per ton, and business continues satisfactory at these 


figures. A considerable shipment of slacks to the Continent is 
reported. Very slight stocks are on hand. 
Coke. 


Business is firm, the trouble in the North continuing to 
cause some increased demand in South Yorkshire. This, of course, 
can only be of temporary duration, as the difficulty in Northumber- 
land and Durham will gradually be settled. The rates quoted last 
week are firmly held, 14s. per ton being asked for spot lots. 
Deliveries under contract are at 12s, 6d. to 13s, 6d. per ton for best 
washed, and 11s. 6d. to 12s. 6d. per ton for unwashed. 


The Hematite Iron Market. 

The higher prices for hematite mentioned last week still 
remain as quotations, but very little business, if any, is being done, 
most consumers having previously contracted for their require- 
ments, and the pressure of orders not necessitating extensive pur- 
chases at the present time. There is reason to believe, however, 
that the existing high prices will be maintained for some little 
time at all events. Current quotations, net, delivered in Sheffield 
and Rotherham:—West Coast, 78s. to 80s. per ton; East Coast, 
75s, to 76s. per ton. 


Lincolnshire and Derbyshire Irons. 

Very little business doing since recent advances in prices, 
Contracts are 
renewed as they expire, but beyond this not much is pope 
Quotations for Lincolnshire irons: No. 3 foundry, 53s. 6d. 
ton ; No. 4 foundry, No. 4 forge, No. 5 forge, mottled and white, 
52s. 6d. per ton ; basic, 55s. per ton. Derbyshire irons: No. 3 
foundry, 53s. per ton ; No. 4 forge, 51s. per ton. All quotations 
net, delivered in Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 

Though pig iron continues to advance in price, makers of 
bar iron are unable to raise their quotations beyond the low figures 
which have been quoted now for many months. This, of course, is 
owing to the continued depression of the finished iron depart- 
ment. Bars are still at £6 10s. per ton ; 
sheets, £8 10s. per ton. 


Billets, &c. 

The advance in hematite has caused some movement in 
billets and similar material. The Association quotation for soft 
basic billets by makers outside Sheffield has gone up from £5 to 
£5 5s., and the higher qualities now range up to £5 lds. and £6, 


| In local high carbon billets it is stated that last year’s prices | 
still hold, although 2s. 


6d. to 5s, more is required in the higher 


qualities. 


The Heavy Industries. 
The departments at'the East End, occupied in railway 


are no large orders in the market, but various firms, we learn, are 
getting more work in forgings and castings. This remark applies 
more particularly to the home market, though it is possible 
that a large amount of trade is being worked up for foreign 
requirements. The home railways and others, which have been 


| very largely denuding their stocks during the past year, are com- 


| especially in high-class crucible 


more 
well 


The demand for og 


ing into the market more freely. 
and high-speed steels, 


| maintained. 


There is a steady demand for serap iron for | 


South Wales and other places, and the best sorts are particularly | 


in request. Charcoal iron is in steady demand. The demand for 
iron ore is brisk, and both native and foreign classes are in better 
demand. Ordinary classes of iron are selling at 12s. 6d. net at 
mines, and 15s. for medium, and 18s. for best classes. Some large 
cargoes of foreign ores are due to arrive at local ports. 


Steel. 

The demand for steel is well maintained in the Bessemer 
department, and orders are well held, at any rate, at Barrow. The 
fact of the Derwent Works temporarily closing down will help to 
keep the mills at Barrow busy. There is a steady trade in hoops, 
strips, tin bars, and sleepers, but nothing whatever is being done in 
shipbuilding material, and the mills at Barrow are still idle. They 
have done nothing for twenty-two months, but there is some 
prospect that they will soon be in operation again. Prices are 
steady at higher figures. 


Shipbuilding and Engineering. 

Shipbuilders are busier than they have been for some time 
past, but they have still a great amount of room on their slipways 
for large and small battleships. Engineers are busy with the 
biggest orders in marine engineering that they have ever had in 
hand, and they are also very largely supplied with work in the 
gun-mounting department. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports last 
week amounted to 11,951 tons—iron 6660 tons, and steel 5291 tons 
as against 12,043 tons in the corresponding week of last year, a 
decrease of 92 tons. The shipments forthe year to date aggregate 
at 50,156 tons, compared with 37,017 tons in the corresponding 
period of last year, an increase of 13, 139 tons. Coal and coke are 

much firmer, and in some cases coke is difficult to buy. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Steam Coal Firm. 

THE market for steam coal continues firm, the trouble in 
the Northumberland and Durham coalfields still contributing a 
little to that condition. The difficulty there—in the arrangements 
for working in shifts to suit the requirements of the Eight Hours 
Act—was experienced in South Yorkshire last July and August. 
These were subsequently adjusted, as no doubt they will be in the 
North. The shipping season, as a rule, opens about the middle of 
April, when the Baltic begins to be clear of ice and access is obtained 
to the principal ports. No contracts of any consequence have yet 
been made for shipment, but prices continue very firm, the pit 
price of 10s. ~ ton being maintained. The export business in 
coal from Hull is much stronger than last noted, the weights sent 
from that port during the week ended 18th January having been 
53,326 tons, as compared with 32,180 tons for the similar week of 
ast year, 


| nearly 





NORTH OF ENGLAND. 


(From our own Correspondent. 


The Colliery Troubles in Durham. 
THOUGH several pits have re-started operations this week, 
20 per cent. of the collieries in Northumberland and 
Durham are still idle, as they have been for nearly a month, and 
the situation is undoubtedly a source of much anxiety. General 
trade is somewhat disorganised, but not to the same extent as it 
was last week. The terms on which the men at some of the 
collieries have gone back to work are not satisfactory, and may be 
the source of renewed trouble. At the pits where strikes are still 
in progress the men are very determined, and set their faces com- 
pletely against the adoption of the three-shift system, though that 
has been agreed to by 80 per cent. of the miners in the district. 
There can be no doubt that the miners in Durham and North- 
umberland are in many cases in a state of great unrest on this 
—r of the Kight ‘Hours Act. The present labour troubles 
have had a serious influence on trade, for # number of blast 
furnaces have had to be damped down or put on slack blast, and 
some of the steel works have been laid off. However, these diffi- 
culties are being overcome, as the deficiency in the supply of 
Durham coal and coke is being met by increased deliveries from 
South Yorkshire. The receipt of this coal has enabled the iron- 
masters to put their furnaces on full blast again. No further 
advances in coal] prices are to be recorded, except in the matter of 
gas coal, which is very scarce, and best qualities of that have risen 
to 12s. per ton, while bunkers and coking coal, which a short time 
ago were under 9s. 6d. per ton, are now at Ils. to lls. 6d. Steam 
coal, which is more plentiful, realises 10s. 9d. to 11s. f.o.b., and 
steam smalls are at 6s. to 6s. 3d. 


Cleveland Iron. 

The market for Cleveland pig iron has been in an en- 
couraging condition this week; consumers have shown more 
disposition to buy, and speculators have operated more freely in 
Cleveland warrants than for some weeks, and one result of this is 
that a higher price has been ruling for them than has been reported 
since the first week in October; in fact, the 52s, 44d. cash buyers 
on Monday were only 4d. per ton below the maximum price of last 
year. On the whole the position is favourable, and there is good 
ground for believing that the spring season will be an active one. 
Better reports are coming from abroad generally, and there is 
some improvement in business in other British districts, this 
showing that the revival is general, and not in the nature of a spurt 
only. Consumers have, during the last few days, exhibited some 
anxiety to purchase for forward delivery, and they offer higher 
rates for delivery ahead than they are prepared to give for prompt. 
No. 3 Cleveland pig iron has this »eek been sold generally at 
52s. 6d. per ton for prompt delivery, but some brands have realised 
52s, 9d. Usually January is a poor time, with slack trade and low 
prices, but now there isa hopeful sentiment pervading the market. 
On Wednesday disquieting financial news from New York led to a 
slight easing of prices of Cleveland pig iron, No. 3 for —— 
delivery dropping to 52s. 3d. per ton, with No. 1 at 54s. 6d., No. 4 
foundry at 51s, 3d., No. 4 forge at 51s., and mottled and white at 


hoops, £7 10s. per ton ; | 


There | 
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50s. 6d., but 6d. more had to be paid for delivery up to the end of 


March. 


Hematite Pig Iron. 

This week a lull must be reported in the demand for 
hematite pig iron, but that is a matter of small moment when 
makers are well supplied with orders, and when the steel trade 
is steadily improving, and is now busier than it has been at any 
time during the last three years. For delivery over the first half 
of the year 67s. 6d. is quoted. For Rubio ore delivery over the 
current half-year 20s. 6d. per ton c.i.f. Middlesbrough has to be 
paid, and for the second half 21s. 6d. is quoted. Coke is also 
dearer ; Yorkshire and Durham coke is at 19s. 6d.-to 20s. per ton 
for immediate delivery Middlesbrough, but 18s. will be accepted 
for delivery over the current half-year. 


Manufactured Iron and Steel. 

Improvement continues to be reported in nearly al 
branches of the finished iron and steel industries, and the outlook 
is quite encouraging. It is very noticeable that consumers are 
acquiring confidence, and producers are maintaining their advanced 
quotations. This is most noticeable in the steel trade. The 
exports of steel from this district have been lately decidedly the 
best on record. The demand for galvanised and corrugated steel 
sheets has further improved, and £11 10s. less 4 per cent. f.o.b. is 
about the lowest that will be accepted, while in some cases £11 15s. 
must be paid. Black sheets are also dearer, £7 10s. less 24 per 
cent. being asked for singles. Other steel prices are unchanged 
from last week. 


Shipbuilding. 
The builders as a rule are now well off for orders, but the 
Arctic weather that has been experienced this week on the North- 
East Coast has prevented outside work, and little has been done 
at the yards. 








| 
| 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


General Business Outlook. 

THERE has been comparatively iittle change in the general 
position of business since last report. The elections have absorbed 
much attention in the larger industrial centres, but after this week 
the excitement may be expected to subside, when more attention 
will be given to business. Market conditions do not appear to 
| have suffered to any appreciable extent, and the feeling is still 
| pretty confident that we are entering on a course of expanding 
trade. Severe weather has been experienced over Scotland, with 
heavy falls of snow, which have blocked rurai communication in 
not a few outlying localities, but there has been no serious inter- 
ruption to railway traffic. 


T. e Iron Market. 

The tone of the pig iron warrant market wasvery strong at 
the beginning of the week. Hopeful reports from Enghsh centres 
| had much to do with producing this result, coming.as they did 
along with favourable advices from the United States. A large 
business took place in Cleveland warrants, prices going up about 6d. 
a ton; buta reaction followed on speculative selling, which brought 
back the figures to about the level from which they started. Business 
has been done in Cieveland warrants since last report from 51s. 114d. 
to 52s. 43d. cash, 52s. 3d. to 52s, 8d. one month, and 52s. 10d. to 
| 53s. 3d. one month. Several lots of Cleveland iron also changed 

hands at 52s. 7d. for delivery in twenty-five and twenty-seven 
days. Since the beginning of the year a large business has been 
| done in warrants compared with what has been usual in the 
| market for a long time; but the advance in prices has not 
amounted to more than Js. per ton. Time and again the upward 
| movement promised to go higher, but it was promptly checked by 
the profit-taking operations of sellers. 


The advance in the prices of Scotch iron since the begin- 
ning of the year has in the case of ordinary brands been about 
double what has taken place in warrants ; and there is an impres- 
sion in some quarters that the increase has scarcely been warranted 
either by the foreign demand or the present requirements of home 
consumers. Merchants are, it is worthy of note, in a position to 
| quote prices considerably below what has been named by makers, 
and are doing so in their circulars to customers. It is well known 
| that the practice has usually been to quote rather above the 
makers’ terms, so that the merchant may keep himself safe. The 
practice being reversed on this occasion would seem to lend 
support to the view that the quotations of makers’ iron have been 
put a shade higher, but we may expect this matter to be deter- 


| Scotch Makers’ Iron. 
| 














mined without much delay by the course of business. 
Monkland, f.a. s. at Glasgow, No. 1 is quoted 59s; 
No. 3, 57s.; Carnbroe. No. 1, 61s.; No. 3, 58s.; Clyde, 
No. 1, 64s.; No 3, 59s.; Calder, No. 1, 64s.; No. 3, 59s.; 
Gartsherrie, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 
65s.; No. 3, 60s.; Summerlee, No. 1, 65s.; No. 3, 61s.; Colt- 
ness, No. 1, 85s.; No. 3, 60s.; Eglinton at Troon or Ardrossan, 
No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, at Ardrossan, 
No. 1 No. * 60s.; Dalmellington, at Ayr, No. 1, 62s. 6d.; 





6: 
No. 3, 57s. 6d.; Shotts at Leith, No. 1, 64s. 6d.; No. 3, 59s, 6d.; 
Carron at Grangemouth, No. 1, 66s.; No. 3, 60s. per ton. There 
are 84 furnaces in blast in Scotland, compared with 78 at this 
time last year, and of the total 42 are producing hematite, 37 
ordinary, and 5 basic iron. 


The Hematite Trade. 

Cumberland hematite warrants have been steady in our 
market without much business being done. A lot of this iron 
changed hands at 65s. for delivery on 25th February, and buyers 
have been at 64s. 9d. for cash. “It is reported that some Scotch 
hematite has been purchased at 66s., but the regular merchant 
quotation is 67s. 6d. for delivery at the West of Scotland stee! 
works. Fifteen steamship cargoes of hematite ore reached the 
Clyde in the course of the last six days. The current output of 
hematite pig iron in Scotland is at the rate of about 14,000 tons 
per week. 


The Finished Iron and Steel Trades. 

The makers of malleable iron in the West of Scotland 
have raised their prices 7s. 6d. per ton. They now quote best bars 
£8 5s. 6d., crown bars and angles £6 17s. 6d., and tees £7 7s. 6d., 
these prices being subject to 5 per cent. discount for delivery in 
the Clyde district. It is reported that, previous to intimating the 
above increase in prices, the makers gave merchants a chance of 
purchasing at the former figures, and that on these terms a very 
considerable amount of business was done. There is now a 
prospect of furnacesand machinery being betteremployed. In the 
steel trade there has also been a considerable accession of orders as 
a result of the recent advance in prices, the orders presumably being 
largely from merchants on contract terms. Shipbuilding material 
is still scarce as regards the orders for heavier goods, but it is 
expected that there will be an early improvement in this respect. 
Orders for light structural material are more plentiful. Bolts, 
rivets, and nuts are in much request. It is also reported thatthere 
is more doing in heavy shipbuilding and other castings. The tube 
trade is also busy, with prices not up to the mark. Owing to 
advanced prices on the Continent, foreign competition in a variety 
of goods is less active. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week's Coal Trade. 

Most of the industries were injuriously affected by the 
elections, and now that the colliers have representatives of their 
own, more attention than ever was given to the subject. It was 
fortunate that, keenly interested as the colliers were, they 
amore pacific disposition than the quarrymen of North Wales, and 
business, though retarded, was not affected by tumults. The 
weather continued its effects, and shipping as usual was a sufferer. 
Apart from these matters, the tone of trade last week was healthy, 
and prices moderately firm. Small steam showed some degree of 
weakness, and No. 2 Rhondda was not strong. The booming sub- 
ject of the new agreement also told on all but prompt business, 
Anthracite men are opposing the terms of employers. 


Latest State of the Coal Market. 

weather has again told on the 
market, and it was freely stated on ‘Change that until this im- 
proved good settled trade could not be expected. Last week's 
total of 52,000 tons despatched from Cardiff must be considered as 
favourable, considering the difficulties by which the shipping is 
surrounded. From all quarters reports of adverse winds are 
common, and losses frequent. Some of the latter have been made 
the subject of legal investigation. This week it has been a subject 
of congratulation on ‘Change that forward business continued firm. 
For all kinds of coal late prices were maintained, 
evident that the small coal in stock was accumulating beyond 
demand, and it was not difficult to get allowances of 3d.. and occa- 
sionally of 6d. per ton off quotations. This chiefly applied to prompt. 
That a change was certain with altered climatic conditions was shown 


The continuance of bad 


| tendency upwards. 
showed | 
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raised its Prices M. 5 p.t. a short time ago, has again advanced exhaust steam turbine installation recently carried out by this firm, 


rates M. 2.50 p.t. on the 13th inst. German works are reported to 
have sold 20,000 t. pig iron to Belgium, to be delivered within six 
months. 


The Silesian Iron Market. 

The various departments of the iron and steel industry 
are reported in good employment, quotations showing a marked 
The following are the latest list quotations 
per ton at works:—Forge pig, Rhenish-Westphalian and a 
land brands, M. 56 to M. 59; German Bessemer, M. 59 to M. 62; 
basic, M. 52 to M. 55: Luxemburg forge pig, M. 48 to M. 
Luxemburg foundry pig, No. 3, free Luxemburg, M. 53 to M. 54; 
ee foundry pig, No. 1, M. 61 to M. 63; German foundry pig, 

3, M. 60 to M. 62; German hematite, M. 62 to M. 64; 
ee Sr bars, M. 106 to M. 111; hoops, M. 132.50 to M. 137 ; 
heavy plates, M. 115 to M. ~ as against M. 110 to M. 115 pat. 
last month ; boiler plates, M. 125 to M. 130, as against M. 120 to 
M. 125; sheets, M. 132 to M. 1: 37 asagainst M. 127.50 to M. 135 p.t. 
last month. 
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The German Coal Trade. 

Business has not increased since last week ; the excep- 
mild weather causes the demand for house fuel to be 
slack in many districts. Engine coal continues in good request 
both in Silesia and in Rheinland-Westphalia. Bunker coal is being 
briskly called for in the Ruhr district, owing to the colliers’ dis- 


tionally 


| pute in England, and shipments to Emden, Bremen, and Hamburg 
| have increased, 


though it was | 


| 
| 


by therefusalin many quarters to accept less figures for best forwards, | 


Latest :—Best large steam, l6s. 9d. to 17s. 3d.; seconds, I6s. to 
l6s. 9d.; ordinaries, 15s. 6d.to 1f6s.; best drys, 16s. 6d. to 17s. 3d.; 


ordinary drys, lis. 6d. to 16s. 3d.; best washed nuts, I4s. to 
lds. 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. to 
12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 9s. to Ys. 6d.; 
best ordinaries, 8s. 6d. to 9s.; cargo smalls, 7s. 3d. to &s.; inferior 
sorts, 6s. 9d. to 7s. 3d.; very best Monmouthshire black vein, 


l5s. 9d. to 16s.; ordinary Western Valleys, 15s. to 15s. 6d.; best 
Eastern Valleys, 14s. 3d. to 14s. 9d.; seconds, 13s. to 13s. 9d. 
Bituminous coal: Very best house, 17s. 6d. to 18s. 6d.; best 
ae lis. 6d. to 16s. 6d.; No. 3 Rhondda, l7s. 3d. to 
17s. 6d.; brush, 13s. 6d. to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 
Rhondda, +4 9d. to 14s.; through, 10s. 9d. to 11s. 3d.; smalls, 
7s. 9d. 3d. Patent fuel, 15s. 9d. to 16s. 3d. Pitwood, 


18s. 6d. . 1d. 24s. to 27s. 6d.: 


19s, to 20s.; furnace, 


Coke : Special foundry. foundry, 


17s. to 17s. 6¢ 


Newport Coals. 

The coal trade continues satisfactory, 
weather tonnage would have come in at increased 
was, nearly 90,000 tons were despatched foreign 
coastwise. The elections materially affected trade, and colliers as 
well as coalowners suffered. The latter are well stemmed, 
quote firmly. Latest :—Best black vein, large, 15s. 6d. to 15s. 9d.; 
a Valleys, 14s. 9d. to 15s. 3d.; Eastern Valleys, I4s. to 
6d. ; other’ kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 6d. to 
seconds, 7s. to 7s. 6d.; inferiors, 6s. 6d. to 6s. 9d. Bituminous 

Best hennieshie, lis. 6d. to 16s.; seconds, 14s. to lis. 
Patent fuel, lds. to lis. 6d. Coke: Foundry, 18s. to 19s.; fur- 
nace, 17s. to 17s. 6d. Pitwood, 18s. 6d. to 19s. 


and but for the 
rates. As it 
and 9851 tons 








Swansea Coals. 
A firm buoyant tone continues to characterise trade, 

labour movements do not occur, as in former cases, to spoil sotiol. i- 
pations. For some kinds there has been a steady improved 
requirement, notably red vein. Lastest:- —Best malting, hand- 
picked, 23s. to 24s. net s. t net ; big vein, 
18s. to 20s., less 23 ; vein, 13s. 6d. to 14s. 6d., 

machine-made cobbles, Gd. to 24s. net; Paris nuts, 25s. 6d. 
to 26s. net ; French nuts, 26s. 6d. to 27s. 6d. net; German nuts, 
26s. 6d. to 27s. ; beans, 18s. 6d. to 19s. 6d. net ; machine-made 
large peas, lls. to 12s. 6d. net; fine peas, 10s. 6d. to 11s. net; 
rubbly culm, 6s. to 6s. 6d., less 25; duff, 3s. to 3s. 3d. net. 
Steam coal: Best large, 17s. to l/s. 6d.; seconds, 14s. 6d. to 
15s.; bunkers 10s. to 11s.; small, 7s. to 9s. 6d., all less 24. Bitu- 
minous: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; through, 14s. 9d. 
to lis. 6d.; small, 10s. 6d. to 11s., all less 23 ; patent fuel, 13s. 6d. 
to 14s., less = 2h ; coal quotations all f.o.b. net cash 30 days. 





; second malting, 2 
red 





less 2 

















Swansea Valley Industries. 

Notwithstanding the fact which has been freely discussed, 
that the Swansea Harbour Trust has been receiving large consign- 
ments of steel rails and fish-plates from Middlesbrough, there is 
increased instead of lessened activity in most of the industries, 
The tin-plate works are doing well,and marked steadiness is the 
characteristic of the copper trade. All the spelter works and the 
foundries are busily employed. 


Tin-plate. 

The last report from the works is to the effect that they 
are well booked for orders, and plates for early delivery difficult to 
obtain. Some objections are met with against the higher prices, 
but it is currently reported that steel is likely to advance, and 
makers of plates already find that the cost of materials nec 
higher demands. Latest quotations, Swansea, Smith’s E: 
are :—Ordinary gerne and Siemens primes, 13s. 44d.; 
22s. 6d. to 22s. 9d. C.A. roofing sheets, £8 1: 
galvanising, £8 10s. £8 2s. 6d.; 
to £10 10s.; galvanised sheets, 34 g., £11 10s.: block tin, 
£147 2s. 6d. and £148 10s., three months. Other quotations :— 
Copper, £62 10s. cash, £61 7s. 6d. three months. Lead: English, 
£14 2s. 6d.; Spanish. £13 12s, 6d.; spelter, £23 7s. 6d.; silver, 
24,4,d. per oz. 








ternes, 
big sheets for 
finished black plates, £10 5s. 








Iron and Steel. 

Rars and billets are now coming into Newport in greater 
bulk ; 1250 tons steel bars came last week from Bruges. Ore from 
Caen, Santander, and Bilbao came, some to Swansea, the rest to 
Newport, and a cargo of steel rails from Middlesbrough. Latest 


prices :—Pig iron: Hematite mixed numbers, 65s. cash and one 
month ; Middlesbrough, 52s. 2d. cash, 52s. 6d. month; Welsh 
hematite, 71s. to 71s. 6d. dd.; East Coast, 71s. c.i.f. Steel bars: 


Siemens, £5 2s. 6d. per ton; Bessemer, £5. 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


From our own Correspondent.) 


Rheinland-Westphalia. 


CONFIDENCE has increased, and a little more enterprising 
spirit was noticed generally ; but employment as well as demand 
have remained moderate. Only in a few exceptional cases have 
forward orders of some weight been obtainable ; for instance, those 
for the Hamburg Harbour Railway, which the Steel Convention 
and the Rheinische Kleineisenwerk in Neuss have secured, and the 
contracts for a large number of locomotives for the Paris-Lyon- 
Mediterranean Railways that were granted to the United German 
Locomotive Works. At the latest meeting of the German rivet 
makers prices for rivets were advanced M. 10 p.t. till September 
30th of this year; basis quotation is M. 155 p.t. It has been re- 
ported from Essen that the Union of German Plate Mills, which 


Austria-Hungary. 

A limited business only is being done in the various depart- 
| ments of the iron industry, the number of orders having rather in- 
| creased during the week. The negotiations which have been going one 
between the State Railway Administration and the United Austrian 


| Ironworks concerning next year’s supply of rails have now been satis- 





| start at Chicago; 





| competition in plates is extensive. 
and | 


factorily concluded. The contract extends over tive years, /.¢., till 
end of 1914. As regards prices, the Railway Administration has 
gained a slight advantage, for 176.50 crowns are quoted, as com- 
pared with 179.50 at the last tenderings for rails. The new con- 
tract does not comprise a definite amount of rails, but the total 
requirements of the State Railways, and these are estimated at 
80,000 t. for the current year. It is reported from Vienna that 
the Servian Minister has signed a contract for guns with Creuzot, 
at prices a trifle lower than those quoted by Krupp. A quiet, 
but steady business was done in coal on the Austro-Hungarian 
market. From January Ist the tariffs for coal on the Aussig 
Teplitz and the State Railways have been raised. 


Upward Tendency in Belgium. 
Since the beginning of the quarter bars and plates have 


advanced 3s, to 6s. p.t. for export; raw material also is moving 
upwards. For basic bars £5 4s. p.t. f.o.b. Antwerp is now 
quoted; iron bars, meeting with better request, have been 
realising higher prices of late. Producers as a rule show a good 


deal of reserve, especially as regards forward contracts. German 
Heavy sorts of plates are 
quoted £5 8s. p.t., and rails have become stronger, £5 4s, p.t. 
being considered the minimum quotation. Basic and forge pig 
are scarce, and prices, therefore, have been moving upwards, 
Last week several lots of basic were sold at 76 f., and forge pig 
at 65f. p.t. at works. Foundry pig is quieter, but has also been 
affected by the general upward tendency, and 70f. to 71f. p.t. is 
quoted. Both scrap iron and semi-finished steel are firm in price. 
The construction shops are somewhat neglected as regards employ- 
ment, but they expect an improvement in the spring. The mild 
weather is telling on the Belgian coal industry. Rates are firm 
but without an upward tendency. 


AMERICAN NOTES. 


From our own Cori espondent, ) 


New York, January 19th. 

Basic pig iron is at present being urgently sought by western 
buyers, and, as the supply is below estimated demands, consumers 
are anxious to gather up as much basic as they can. Steel pipe 
mill capacity is being increased by reason of an unexpected 
demand that presented itself during the past year. Pig iron out 
put will soon be augmented by the addition of six furnaces which 
will be in blast before the middle of February. Much additional 
open-hearth capacity will be ready during March. One plant will 
another, the plant of Jones and Laughlin Com- 
another, that of the Public Iron and Steel Company ; the 
Homestead plant of the Carnegie Company; and the Standard 
Steel Car Company's plant ; besides these large additions there will 
be quite a number of improvements in other smaller plants. 

During March and April considerable finished steel capacity will 
start up. Among these additions the finished steel plant of the 
Republic Iron and Steel Company at Youngstown, Ohio, the 
Youngstown Sheet and Tube Company, besides extensions of the 
Jones and Laughlin Company, the McKeesport Tin-plate Com- | 


pany ; 


pany, besides enlargements to finished steel capacity at Pitts- 
burgh, Gary, and South Chicago. Notwithstanding the heavy 
buying that was done during the last half of last year, active 
buying has set in this year for all manner of mill products. Much 
of this buying is in structural material and bridge material. The | 


railroad companies have Jaid additional plans for much bridge- | 
work, and the material will be wanted by next summer. The | 
completion of the present plans for the production of plate and | 
structural material will afford an ample supply for every probable | 
and possible requirement for the next year or two. 

There is quite a commotion in the copper trade over the appa- 
rent failure of negotiations in the proposed merger of the great 
copper combination. One of the larger producers in Utah has 
taken an attitude of opposition which will not be easily overcome. 
Very powerful interests are behind the proposed combination, and 
the commercial results to be accomplished by such centralised con- 
trol will not stop at any ordinary difficulties. The market is in an 
improving condition because of the moderate amount of stocks in 
the hands of consumers. Inquiries at present are more abun- | 
dant than they have been for some weeks. For the past month or 
two production has been restricted, and this has helped the | 
market and prices fractionally. It appears to be the policy of the | 
larger consumers to carry larger stocks, but the number who do 
not, vastly overbalance them. 


} containing an 


The pamphlet is an interesting little publication. 

THE WESTERN Etectric Company, Limited, Norfolk House, 
Victoria Embankment, W.C.—Bulletin No. 4002 has been sent to 
us. It deals with Western electric telephone instruments. The 
publication is well illustrated, and prices are given throughout. 

REYROLLE AND Co., Limited, Hebburn-on-Tyne.—This com- 
pany’s latest pamphlet relates to tubular fuses. Tables are given 
showing the dimensions of fuses for various current-carrying 
capacities, and also giving prices and code words. At the back of 
the pamphlet there is a section of one of these fuses, from which 
the construction and advantages can readily be gathered, 

J. CARTER, Sons AND Co., Limited, Salford, Manchester.—The 
latest general catalogue issued by the above tirm contains 150 
pages, and embodies prices, particulars, illustrations of appliances 
useful to engineers, machinists, blacksmiths, electricians, motorists, 
steam, gas and water fitters, A considerable portion of the book 
is taken up with illustrations, &c., of pulleys, hoists, cranes, over 
head travellers, &c. 

JAMES W. CARR AND Co., 
well-bound and extensive catalogue of 
stores for engineers, contractors, miners, &c., has been forwarded 
to us. It contains numerous illustrations, and every article is 
priced. A feature to which attention should be called is that there 
is an excellent index in the front of the book, with the aid of which 
any specific information can readily be found. The catalogue is 
one which appeals to all associated with machinery. 

THE WESTINGHOUSE CoMPANY, Westinghouse Building, Norfolk- 
street, Strand, W.C.—From this company we have received a 
little pamphlet which should prove of interest to railway engi- 
neers. It deals with the company’s new metallic coupling for 
steam heating pipes, which has been introduced to overcome the 
disadvantages attending the use of rubber-jointed couplings. This 
improved form, which, although extensively used on the Con 
is claimed to last as long as the 


35, Queen Victoria-street, E.C.—-A 
machinery, tools, and 


tinent, is new in this country, 
carriages 

Joun Dickinson and Co., Limited, Bark-street, Bolton. 
‘Natural Rock Asphalte” is the title of a tasteful little booklet 


which has reached us from this firm. It deals with its origin, 
composition, and characteristics, and explains the various uses to 
which it may be put. Some excellent illustrations are given show- 
ing buildings in which this asphalt has been used for the roofs 
and floors. There is also an illustration of the pier at Ryde, the 
surface of which has been coated with this asphalt for the pur- 
pose of an open-air skating rink. 

SIEMENS BrRoTHERS AND Co., Limited, Caxton House, West- 
minster, S.W.--We have received a supplement to this firm’s 
catalogue No, 512, in which frequency indicators and vibration 
tachometers are dealt with. Both instruments are designed on 
the vibratory rod principle. The vibration tachometers are for 
indicating the speed of any type of machine, whilst the frequency 
indicators show at a glance the periodicity of any alternating- 
current lighting or power circuit. The publication is one which 
appeals to central station engineers and others associated with 
electrical and other machinery. 

CroMPTON AND Co., Limited; Salisbury House, London-wall, 
London, E.C.—A well got up little pamphlet having reference to 
electrical mining equipments has been sent to us by this company, 
It is full of excellent illustrations showing power station plant 
suitable for use in connection with mines, electrically operated 
haulage gears, pumps, fans, capstans, drilling machines, Xc. 
Some excellent switch gear is also illustrated, both for surface and 
underground use. The pamphlet contains a considerable amount 
of descriptive matter, and will undoubtedly prove of interest to 
those in any way connected with the electrifisation of mines. 


CALENDARS, DIARIES, &c., FOR 1910. 


A NOVEL form of wall sities has been sent to us by t 
Northern Manufacturing Company, of Gainsborough. It is 
mounted on a circular card with spur-wheel teeth of various 
diameters stamped out round the circumference. The calendar is 


provided with monthly and daily cards.—An enormous wall 
calendar with daily tear-off sheets has reached us from the 
Wouldham Cement Company, Limited, of 35, Great St. Helens, 


London, E.C, Each tear-off sheet measures 14fin. by 17fin., and 
the dates are printed in exceptionally large size.—A paper wall 
calendar with monthly tear-off sheets, and bearing illustrations 
of the firm's electrical instruments, has reached us from Everett 
Edgeumbe, of 87, Victoria-street. Westminster.—The Submarine 
Signal Company, of Friars House, New Broad-street, London, 
E.C., has sent a tasteful wall calendar with monthly tear-off 
sheets. From Trechmann, Weeks and Co., Limited, Halling, 
near Rochester, we have also received a handy wall calendar for 
office use.--James Spencer and Co., Hollingwood, Manchester, 
have issued an excellent wall calendar with monthly tear-off 
sheets, each sheet bearing a picture of some kind of machine tool 
as manufectured by the company. 





AND BUSINESS ANNOUNCEMENTS. 


PERSONAL 


M. Inst. C.E., and member 
Johannesburgh, has 
O.R.C., 


JAMES WoopWwaARD HILL, Assoc. 
Association of Engineers, 
First-street West, Bloemfontein, 


MR. 
of South African 
started practice at 19, 


| South Africa, as a consulting engineer. 


THE Halesowen Steel Company, Limited, has appointed Messrs. 
Hall ard Pickles, of Manchester, London, Birmingham, Newcastle, 
and Swansea, as selling agents for its bright line shafting. The 
remainder of the Halesowen Steel Company's manufactures will 
be dealt with direct from the company’s works at Halesowen. 

In the board-room of Thomas Firth and Sons, Limited, on 
Wednesday afternoon, Mr. Bernard A. Firth, the chairman of the 
company, was presented with a silver dessert service and an album 
illuminated address by the officials, staff, and 
managers in celebration of his having completed twenty-five years’ 


| service with the firm. 


WE understand that Mr. James Dunn has resigned his position 
as a director of Messrs. Vickers, Sons and Maxim, Limited, but 
will = t in the future as consulting naval architect for the company. 








| Mr. James McKechnie, who has been for many years responsible 


| 
| 


CATALOGUES. 


| for the engineering and gun-mounting work at Barrow-in-Furness, 
| has now been elected a director to fill 


the vacancy on the Board 
caused by Mr. Dunn’s resignation, and will be resident at Barrow- 


| in-Furness, 


LACY-HULBERT AND Co., Limited, 91, Victoria-street, London, 
S.W.—A well got up pamphlet has reached us from this firm. 
It deals with air compressors, vacuum pumps, pneumatic 
appliances, &c. 

DAVIDSON AND Co., Limited, Belfast.—Bulletin No. 2009 is to 
hand. It has reference to Sirocco dust fans. Many illustrations 
are given in this pamphlet, showing these fans in use in factories 
of various kinds, 

HIGGINBOTTOM AND MANNOCK, Limited, West Gorton, Man- 
chester.—Lifts, hoists, and elevating machinery form the subject 
of a new pamphlet by this firm. A feature of the lift section is 
the electrically operated garage lift. 

THE? MIRRLEES Watson Company, Limited, 
Glasgow.—Pamphlet No, 25 has reached us, 


Scotland-street, 
lt describes an 


| Strand-on-the-Green, Chiswick, W., 


ConTracts.—Ed. Bennis and Co., Limited, have recently 
received orders for thirty-three stokers of various kinds, many 
being repeat orders, and some of them for the firm’s high-duty 
smokeless and grilless coking stokers and compressed air furnaces. 
—An order recently received by the Ailsa Craig Motor. Company, 
is from the authorities of the 
new Technical College at Port Arthur, Manchuria. The engine is 
a 4-cylinder motor of 18 horse-power using petrol or paraffin fuel. 
It will be mounted ona cast iron bed-plate, so as to be easily 
accessible for instruction and inspection, and will be fitted with 
control board carrying the various pressure gauges, controls, &c., 
to be used in demonstration, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the eg, agp Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given «8 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent, 


STEAM ENGINES. 


11.865. May 20th, 1909.—IMPROVEMENTS IN) AND RELATING TO 





THE ENGINEER 


The high-pressure liquid or gas which enters at A acts on the sur- 
faces L of the piston E! and M of the valve C. As the surface L is 
greater than M, the valve tends to open. The pressure medium 
passes through the opening between the valve C and its seat D, in 
order to leave the valve casing at B; the pressure thus rises in B, 
and acts on the face K of the piston E! through duct [', and also 
on the surfaces N of the valve C and O of the piston E. It will be 
seen that the pressure on the surfaces K, M, and O tend to close 
the valve, while that on the surfaces L and N tend to open the 
valve. The diameters of the pistons, however, are so selected that 
the pressures on the surfaces K, L, M, N, O, balance each other as 
soon as the desired reduction of pressure has occurred. The 
valve C is in equilibrium, and assumes a position such that the 





| passage through it is proportional to the volume of liquid or gas 
| passing, while the reduction of pressure remains constant. A | 


safety device operates as follows: 
communication with the low-pressure side, is so adjusted that it 


| opens when the pressure somewhat exceeds that pre-determined 


OSCILLATING VANE ENGINES, Bernard Brett and John Brett, | 


both of 7, Barr’s-hill, Coventry. 

This invention relates to improvements in or connected with 
the valve mechanism of oscillating vane engines, and is intended 
primarily for drop forging or the like hammers. Primarily, the 
object of this invention is to provide an improved construction and 
arrangement of valve mechanism, by which the steam, after having 
done its lifting work, shall be admitted also to the rear side of the 
piston, so as to put the same, as it were, in a state of equilibriur. 
A is the cylinder ; B is the shaft which passes through the cylinde:, 


and upon which the plate-like piston C is carried ; D is a blocking - | 
off piece secured in the cylinder so as to form a division between | 


the lift side and the rear side of the piston; E is the valve, which 
is of the circular piston type, having a longitudinal to-and-fro 
movement. ‘Two circular steam passages J and G are formed in 
the valve—that is to say, it has three collars H. A steam inlet 
port I is provided to admit steam to the passage J, and a steam 
port K is provided to convey the steam to the under (lifting) side 
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I, of the piston C. Adjacent to the port K is a second or rear side 
port M, which forms a communication between the valve and the 
rear side N of the piston, and is so placed that when in a given 
position both of these ports are open to the same passage G in the 
valve. An exhaust port is further provided, which forms a 
communication between the atmosphere and the second passage G 
in the valve. Thus, when the valve is open to steam, as seen in 
the upper engraving, the port K is also open, thus admitting steam 
to the under or lifting side of the piston, but the port M, now | 
separated from port K by the collar T, is open to the exhaust port 
U, thus discharging the steam used in the previous upstroke of the 
hammer. When sufficient steam has been admitted, and the piston 
moved to its proper extent, the valve is moved into the position 
shown in the lower engraving, in which the steam admission is cut 
off from port K, but in which the ports K and M are open to each 
other by means of the passage G, and the exhaust port U is closed ; 
thus the steam is in equal pressure upon both sides of the piston. 
The valve is then moved back to the position shown in the upper 
engraving, in which the rear side port M is now open to the 
exhaust port U, and at the same time the port K is open to receive 
steam for a repeat movement.— December 31st, 1909. 


STEAM GENERATORS. 


15,087. June 28th, 1909. — AUTOMATIC PRESSURE-REDUCING VALVE, 
Mare Saugey, of Verude, near Geneva, Switzerland, 
This invention relates to a device for automatically reducing the 





pressure of a liquid orgas of the kind in which a lift valve is gon- 
trolled bythe play of pistons so arranged ‘that the high and low 





for this low-pressure side. The lever Q is lifted by the valve, and 
releases the rod p! of the handle P. The weight of the latter 
immediately causes it to fall and to close the cock 1, thus cutting 


oT communication between the face K of piston E! and the outlet | 


The small valve 8, which is in | 





1u7 


respectively, voltages being denoted by the ordinates and ampeére- 
turns by the abscisse. The point C represents the normal 
working voltage of the alternator at full load. This must 
correspond with saturation of the choking coi] a little above the 
knee of its curve. The size of the coil is such that its ampére- 
turns corresponding to the raised alternator voltage shall be com 
parable with those required to excite the alternator itself. A coil 
is provided across each of the phases to be regulated, the connection 




















B The excess pressure which causes the safety valve to lift causes | 


tie valve C toclose more or less, whereupon the pressure in B falls. 
\s the cock I is now closed, the space between the piston E! and 
the cap G! is cut off from the low-pressure side, and the leakage 
fluid past the piston E! causes the pressure in this space to rise 
t» that existing in the inlet side A. This increase of pressure on 
the surface K keeps the valve C closed, and prevents it from auto- 
uatically opening until the cock 1 has been opened by hand. 
When the apparatus is to be used for gases, the gas issuing from 
the small valve S may operate a whistle. In the case of liquids, 
the lifting of the valve S may close an electric circuit, including a 
bell or other indicator. The safety. valve may, 
omitted altogether. — December 31st, 1909. 


TURBINE MACHINERY. 


28,573. December 29th. 1908.— IMPROVEMENTS RELATING TO 


Fivip Pressure ‘TURBINES, the Honourable Charles 
Algernon Parsons, C.B., of Heaton Works, Newcastle-on- 
Tyne. 


This invention relates to improvements in partial admission fluid 
pressure turbines of the type in which the velocity of the working 
fluid is maintained chiefly or entirely by dropping pressure small 


| amounts at a time in guide blades only. a sector of such guides 


| of the first-mentioned 





pressures act upon their faces. The apparatus works as follows:—- 








being arranged in front of each ring of rotating blades, as 
distinguished from (#7) the type in which the velocity of the work- 


ing fluid is maintained in its course through the turbine by | 


dropping pressure in both the guide and moving blades, and (4) 
turbines in which a great drop of pressure takes place in a nozzle 
to impart great velocity to the working fluid before it acts on the 
rotating blades, which abstract the velocity fractionally. The 


object of the present invention is to provide an improved turbine 
which i 


type, in the steam is passed a 
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plurality of times in the same direction through the same working | 
Each wheel carries a plurality of rows of crescent-shaped | 


blades, 
blades—say, for example, two—these blades being indicated by the 
reference letters G and H. Opposite to the steam inlet 0, to each 
chamber is a casting I, which carries the first sector of guides J in 
front of the first row of rotating blades G, a similar sector of 
guides M being carried in front of the second row of rotating 
blades H. These guide sectors form the first steam way. 
the steam has been passed by these guide sectors once through the 
two rotating rows of blades, it is delivered into a passage K, which 
directs it in a curved path radially outwards; a passage L shown 
in dotted lines in the lower engraving then directs the steam over 
the ends of the running blades, and radially inwards toa space N 
at the front of the wheel. Y 


forming the second steamway, which discharges the steam through 
the opening freely into the chamber. 


lower engraving, which shows the middle chamber E, substantialiy 
the same arrangement is adopted in the chambers D and F, suit- 
able areas of passageway being provided for the volume of the 
steam under treatment in each chamber. It will also be understood 
that the sectors of guides of blades are provided with end block- 
ings. A turbine plant may be provided with as many chambers as 
desired, but it is preferable to complete the expansion of the steam 
in an annular admission Parsons’ turbine, as shown at X in the 
upper engraving. A balance piston is shown at Y.—December 31st, 
1909. 


DYNAMOS AND MOTORS. 


January 7th, 1909,—IMPROVEMENTS RELATING TO THE 
VOLTAGE REGULATION OF ALTERNATORS AND ALTERNATING- 
CURRENT SysTEMS, David King Morris, Ph.D., and George 
Anslow Lister, B.Sc., both of the firm of Morris and Lister, 
Carlton Works, Lockhurst-lane, Coventry. 

This invention has for its object to provide for improved regula- 
tion of electric alternators, by means of choking or inductance 
coils, and comprises essentially the employment across each phase 
of an alternator or alternating-current system of an inductive load. 
In carrying the invention into effect a choking coil or coils are 
used for producing the inductive load. The upper engraving 
shows a three-phase alternator denoted by A, also mains B and 
choking coils C. Such coil or coils must be so proportioned or 
designed that their magnetising currents shall vary greatly with a 
comparatively small variation of potential difference at the 
terminals ; and such variation must be small compared with the 
“regulation ” of the alternator, that is, the rise in terminal volts 
oceurring when full load is switched off. This condition can be 
conveniently obtained by the use of a choking coil wound on an 
iron core forming a continuous magnetic circuit which is worked 
at high flux densities. For the maximum and minimum voltages 
between which the alternator operates in service the flux density 
produced in the core is in excess of that required for magnetic 
saturation. In the lower engraving A and B represent the mag- 
netisation curves of an alternator and a choking coil as aforesaid 


416. 


however, be | 


After | 


From the space N the steam passes in | 
the same direction as before, through two more sectors of guides | 
ST, alternating with the blades G and H, as shown, these sectors | 


It will be understood that, | 
although the arrangement is being described with reference to the | 
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of the coils being either star or mesh as required. Star connection 
is shown. The effect of the coil is to counteract a great part of 
that excitation of the alternator which would cause the usual rise 
in voltage when the machine is working under little or no load. 
In order that a constant voltage may be maintained an auxiliary 
or transformer coils are used, the primary of each carrying one of 
the load currents, and the secondary windings of these are 
coupled in series with these. Another diagram is given which 
illustrates this arrangement.—December 31st, 1909. 


26,146. November 11th, 1909.—IMPROVEMENIS IN AND RELATING 
TO DyNAMO-ELECTRIC MACHINES, The Allgemeine-Elektricitéits- 
Cresellschutft. of Friedrich Karl-Ufer 2-A, Berlin. 

The present invention relates to dynamo-electric machines, and 
more particularly to the arrangement of the reversing coils in 
machines having chord windings or brushes arranged on chords. 
In machines having cord windings and reversing poles it has 
hitherto been found necessary to employ two reversing poles per 
main pole. This arrangement was adopted in machines having 
non-projecting poles earlier than in machines provided with pro- 
jecting poles, but for the former case the arrangement of so many 
reversing poles is inconvenient. The present invention has for its 
object the reduction of the number of the reversing poles, and 
| consists in arranging the reversing coils in machines having uni- 
| formly or nearly uniformly distributed field iron and chord windings 
|or brushes arranged in chords, so that for each two reversing 
| points a single reversing coil is provided extending from one 
| reversing point to the other, and co-operating with the compen- 

sating or stator working winding, which is strengthened at these 

points. Referring to the drawing. A indicates the armature and 5 
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the stator of a machine having distributed iron. The winding.of 
the armature A has a fractional pitch and C indicates the compen- 
sating or stator working winding. For the sake of clearness the 
field windings are omitted. The reversing coils H are connected 
oppositely to the compensating coils, but generate a field at each of 
the reversing points W, the field being determined by the number 
of ampére turns. For each two reversing points belonging to a 
short-circuited coil and located on different sides of the armature 
axis, and separated by a distance equal to the shortening of the 
armature pitch, a single reversing coil is provided, the width of 
which is less than the shortening of the armature pitch by an 
amount equal to the breadth of a reversing point or zone. From 
the engraving it will be seen that the reversing fields are generated 
by the co-operation of the reversing coils H and the adjacent coils 
of the compensating winding C. When necessary, the coils of the 
winding ( adjacent the reversing coils H may be strengthened as 
shown at C! in the drawing. The arrangement above described is 
also suitably adapted for machines having brushes situated in 
chords, as, for instance, single-phase commutator machines pro- 
vided with double-armature short-circuit connections according to 
Latour.— December 31st, 1909. ° 


TESTING AND MEASURING INSTRUMENTS. 


24,389. October 23rd, 1909.—IMPROVEMENTS IN THERMO-ELECTRIC 
DEVICES FOR INDICATING THE TEMPERATURE OF STEAM ON A 
Steam Locomotive, Siemens Brothers and Co., Limited, of 
Caxton House, Westminster, 8. W. 

This invention relates to a thermometer for indicating the tem- 
perature of the superheated steam on a steam locomotive, and 
consists in the provision for the purpose of a thermo-electric couple, 
the junction of which is exposed to the steam the temperature of 
which is to be measured, while the other end of the couple is con- 
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nected with an indicator, constructed on the principle of the volt- 
meter, in the cab of the locomotive. The thermo-electric couple 
consists of a copper tube A, enclosing a wire B, the electrical 
resistance of which varies but slightly with variations in tempera- 
ture, and which is soldered to the end of the tube, but is otherwise 
insulated. The indicator D is connected with the other end of the 
copper tube and with the wire. The end of the tube containing 
the soldered junction of the couple is inserted in the superheater 
cylinder at the front part of the locomotive boiler. The rest of the 
tube is attached to the boiler or to the footway alongside thereof, 
and is brought through the front of the cab to the indicator D, 
suitably fixed to the boiler. The portion of the tube which pro- 
jects into the superheated steam, with the exception of the soldered 
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junction, is enclosed in a wider tube, adapted to protect the couple | 


from damage. In order to avoid affecting the temperature of the 
junction by conduction of heat by the metal protecting tube, a 
thermally non-conducting packing is fitted between the copper 
tube and the protecting tube. In the lower engraving W is the 
wall of the superheater cylinder, through which the copper tube A 
is inserted. The protecting tube E encloses the part of the copper 
tube that projects into the cylinder, except the soldered junction 
€ and a short piece of the end of the copper tube. The protecting 
tube has a screw thread F for screwing into the wall W, or it may 
be fixed in any other suitable manner that is steam-tight. The 
space between the tubes E and A should also be packed steam- 
tight, and at the inner end of the protecting tube contact between 
the tubes A and E is prevented by a ring H of steatite or like 
thermal insulator, held in place by a nut G.— December 31st, 1909. 


MISCELLANEOUS. 


2740. February 4th, 1909.—IMPROVEMENTS IN ELECTRICALLY 
OPERATED VALVES, Erik Artur Fagerlund, Uplandsgatan 78, 
Stockholm, in the Kingdom of Sweden. 

This invention relates to an electricaliy operated valve especially 
suitable for use in lighting and extinguishing gas flames at a dis- 
tance therefrom by means of an electric current. In a valve- 
casing A of iron, two electro-magnet coils B and C are placed 
around the pole core D, which is in the form of a horseshoe 





jecting lugs C engaging between ribs D on the cover E to guide 
thé valve when it has been moved from its seat. The valve A faces 
down stream, i.e., in the direction shown by the arrow, and it has 
its advancing edge G of known bevelled form, from which there 
extend circular upstanding webs H, making the whole of this part 
more or less plough-like, its action being to clear from and about 
the valve face during the closing of the valve any matters liable, 
if the valve were of ordinary form, to obstruct its closing. The 
upper parts J of the webs H are of circular wedge form, and 


valve home upon its seat. An improved form of renewable seat 
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| consists of a ring L, one surface of which forms the seat, and the | 


| other surface of which abuts against the adjacent part of the valve 
casing M. A semi-cylindrical flange N is formed around the 
bottom of this ring, extends beyond the valve face longitudinally 
and is continued vertically in projecting horns O, one at each side. 
Lugs P on these projecting horns engage the sides of the casing, 
while grooves S within them are engaged by lugs T on the sides of 
the valve. The lower part of the semi-cylindrical flange N is 
bevelled counterpart to and to engage the lower parts of the wedge 
faces K, and the upstanding ends of the horns O are engaged by 
inwardly projecting parts R formed on the cover E, so that the 
valve seat is held firmly in position while the cover is in place, and 
yet is readily removable when the cover is removed. Alternately 
any convenient form of renewable or other seat may be applied in 
the valve. — December 31st, 1909. 


10,550. May 4th, 1909.—AN ARRANGEMENT FOR VARYING THE 

CONDITIONS OF ELECTRICAL APPARATUS, Siemens Brothers and 

Co., Limited, of Caxton House Westminster, and Eduard 

Friedrich Hermann Heinrich Lanckert, of 63, Maryon-road, 

Old Charlton, S.E., and John Nobel, of 28, Little Heath, Old 
Charlton, 8. E. 

This invention relates to an arrangement for altering the connec- 

| tions of the windings of electrical apparatus from series into 

| parallel or series-parallel by which one end of a winding group is 


| connected to a contact of one row and the other end to theopposite | 


| contact of a second row, which contacts are provided with movable 


and made to rest on one of the neighbouring contacts of the same 


magnet, the poles of the core forming the projections G and H. | 
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E is the cover of the valve-casing. Between the projections G and 


H a piece of soft iron I of H-form is rotatably arranged and con- | 


stitutes the valve body. This iron piece is influenced by a perma- 


nent magnet M shown in the drawings as a horseshoe magnet with | 


its poles disposed above and below the valve body I, so that the 
upper part becomes of positive polarity and the lower part of 
negative polarity. The projection H is provided with a channel 
K which communicates with the gas outlet pipe L. N indicates a 
supply pipe for the gas, The operation of apparatus is as follows : 


When electric current passes through the coil B the magnetic | 


lines of force will flow through the core D, projection G, valve 
body I, and projection H, back to the core D. The projection G 
thus becomes of positive polarity and projection H of negative 
polarity. The valve body is thus pc to occupy a position to 
open the channel K. The gas can then pass freely from supply 
pipe N through the interior of the valve-casing A to the outlet L, 
so long as the valve body I magnetised by the magnet M occupies 
this position. If current now flows through the coil C or B in an 
opposite direction, the magnetic lines of force will pass in a direc- 
tion opposite to their former course and the polarity of the projec- 
tions Gand H will also be reversed. The magnetised valve body 
I is thus repelled by-G and attracted by H, and will be caused to 


abut against the projection H and remain against: the same by } 


magnetic attraction, thereby closing the mouth of the channel K- | 
so that the gas supply to the pipe L is cut off.— December 31st, 1909. 


18,246. 
Barr, of Glenfield and Kennedy, Limited, Kilmarnock, Ayr. 

The valve proper A is carried on a spindle B operated to open 

and close it by usual gearing, not shown, and is formed with pro- | 
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two diagonally opposite contacts, substantially as described. The 
windings or winding groups W! W2 W3 W4 are connected between 
the contacts A of the two outer rows in such a manner that the con- 
tacts thus connected are opposite each other, whereas the auxiliary 


contacts B are placed in the centre between diagonally opposite main | 
Each contact A, except the first in one row and the last | 


contacts. 
of theother row, formsthe turning point for a contactelement U which 


is connected with it, and which rests with its free end either onone | 


of its neighbouring main contacts A or one of the auxiliary con- 
tacts B. The movement of these contact elements or arms C is 
limited to these contact studs by stops, so that their free ends 


can only come into contact with one and the same winding group. | 


The contact arms of the left-hand row can be shifted 60 deg. 
from the vertical upwards and those of the right-hand 60 deg. 
downwards. The upper right-hand and the lower left-hand stud 
serve as the terminals for connection to the current source or lead 
S. ‘On account of the manner of connecting the winding groups to 
the contacts, and the peculiar arrangement of the contacts and of 


fixing the stops for the contact elements, it is quite impossible to 
| short circuit one or more of the winding groups.— December 31st, 


August 7th, 1909.—AN ImproveD SLUICE VaLve, John | 1909 


contact elements, so designed and arranged that they can be turned | 


row or an auxiliary contact, which is placed in the centre between | 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





943,734, CHatn Conveyor, 7. A. Coleman, Longville, Lu 
assignor to C. T. Patterson Company, Limited, New Orleans 
la., a Corporation of Louisiana.- —~Filed March 11th, 1909. 

The patent is for a flight for conveyor chains comprising a carry 
| ing member divided throughout its entire length, the adjacent 


engage, when the valve is closed, counterpart circular wedge faces | 
K formed in the adjacent part of the casing, so as to force the | 





| faces of the parts having registering recesses and projections 
| whereby the parts are prevented from movement in all directions 
| except about the link of the chain on which they are mounted. 
There are three claims. 
943,804. FLEXIBLE Friction Coupuine, H. Baumyartuer-Miva, 
| Basel, Switzerland.—Filed April 13th, 1907. Renewed June 
Sth, 1909. 

The nature of this invention will be readily gathered from the 






































Two flexible discs can be clamped between three com- 


engraving. 
There is only one claim. 


| pression parts as shown. 

| 943,823. Locomotive BoILer FuRrNACE, F. F. Gaines, Sucannah, 
Gia.—Filed A ugust 28th, 1909. 

| This patent is for a bridge wall of refractory material dividing 

| the interior of the fire-box into a rear fire chamber space and a 

| forward combustion chamber space. Grate bars extend from the 





| bridge wall to the rear wall of the tire-box, and water grate tubes’ 
alternated in position with the grate bars extend from the 
rear to the front water wall of the fire-box and below the combus- 
tion chamber space. There are four claims. 
944,005. Lip ror Gas Retorts, H. J. Toogood, Elland, England, 
USSIQHoi to R, Dempster and Sous, Limited, Elland, England, 
Filed April 27th, 1909. 


The engraving shows one lid open, the other shut. The patent 
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is for the arrangement of toggle arms by which the lid is locked. 
There are four claims. 


THE ILLUMINATING ENGINEERING SociEty.—A meeting will be 
held at the house of the Royal Society of Arts, Jahn-street, 
Adelphi, London, on Tuesday, February 15th, 1910, at eight p.m., 
when the discussion on ‘‘ Glare, its Causes and Effects,” opened by 
Dr. J. Herbert Parsons, F.R.C.S., at the last meeting of the 
Society, on January 11th, will be resumed. The chair will be 
taken by the president, Professor S. P. Thompson, F.R.S, 
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Alloys and Secrets. 


THE report on the alloys of copper, manganese, 
and aluminium which Dr, Rosenhain and Mr, Lants- 
berry have presented to the Alloys Research Committee 
of the Institution of Mechanical 
interesting than most of the eight that have preceded it 
in that the alloys tested give considerable prospects of 
It is not improbable, indeed, 


Engineers is more 


being commercially useful. 


if one may read between the lines of the remarks of Sir | 
Gerard Muntz and Dr. Seligman, that more than one of | 


the combinations tested were already known to the makers 
of alloys, and it seems very likely that more is yet to be 
heard of them. But the report has done this good, that it 
has made them publie property, and has helped to break 
down the secrecy of an industry which is particularly 
That is a characteristic of the makers of non- 
ferrous which the Institute devoted to 
materials is having forced upon it. 


* close.” 
metals those 
comment in general conversation at the recent meeting of 
the Institute of Metals, but even from above the salt refer- 
ence was made to the lack of willingness to impart informa- 
tion which was endangering the welfare of the young 
society. Even the president himself hinted, at the Me- 
chaniecals, broadly enough, that he had knowledge, acquired 
at the expenditure of much time and money, that he did 
not propose to give away. We appreciate the point of 
view, at the same time that we recognise that both the 
individual and the industry as a whole suffer by such 


reticence. 


The Census of Production. 


Durinc the month there appeared the second 
report by the Board of Trade onthe Census of Production. 
It summarises “the results of the returns’ received from 
shipbuilding yards and marine engineering works, both 


private and Government yards, engineering and electrical | 


factories, cycle and motor factories, leather factories, and 
paper-making factories. The tables which will appeal to 
engineers are those of the first-named trades. They are 
not without interest, but are probably hopelessly in- 
accurate. Those who remember the questions set in the 
schedule which was circulated a year or more ago will not 
need to be told that there were many possibilities of error. 
The tables now given represent, presumably, only a part 
of the information which the Board of Trade has been 


able to glean from the returns, and which, since these are 


specifically called preliminary tables, they may intend to | 


publish. At present we have figures of output, cost of 


iaterials used, amount paid to other firms for work given | 


out to them, and the number of persons employed. An 
interesting deduction from the figures for the various 
engineering and shipbuilding trades is that between 
one-fifth and one-quarter of the selling value of any 
product is spent in wages. An extraordinary conclusion 
reached by the reporters themselves is that for every 
person employed in Government yards £99 worth of ma- 
terial, without profit, is turned out per year, whilst in pri- 
vate yards the value of the output, with profit, is only 
£96. 
mation is wanted. 


Passenger Airships. 


Tue choice of a suitable landing station for 
Zeppelin airships in Cologne was the subject of a long 
conversation this month between Herr Colmann, Director 
of the Zeppelin Company, and the Head Burgomaster of 
Cologne. 
Zeppelin airship lines, it is stated that a Zeppelin airship 
for touring purposes, 300 m. in length, is now in course of 
construction. This gigantic vessel is to be equipped with 
eight engines. To propel her, at the rate of 10 m. per 
second, four engines will suffice, and the other four will 
be put into operation only in cases of bad and stormy 
weather. The first regular airship line to be opened is 
to run from Hamburg vid Cologne to Baden-Baden, and 
the second from Hamburg to London. At the present 
time the activity of the above company is being centred, 
as far as manufacturing is concerned, on the production 
of vessels for passenger traffic. The German Ministry of 
War will, it is said, not purchase any more dirigibles for 
the present, and intends to await further developments 
in the perfection of aeroplanes. It is reported that the 
German airship manceuvres are to commence in February 
in Metz. 


The Paris Floods. 


A DISASTER unexampled in modern European 
cities, overtook Paris during the last part of the month. 
Owing to heavy rains and the melting of snows in 
the interior, the Seine and her tributaries began to 
rise with alarming rapidity, and although such protective 
works as could be executed in the time were carried out, 
the metropolitan river burst her banks, leapt parapets, 
and invaded the very streets and houses of the city. On 





It was not only the | 


This is, as it stands, incredible, and further infor- | 


As regards the project for the establishment of | 


another page of this issue we give some details of the 
destruction worked by the waters, and we need not refer 
further to them here. The floods are now retreating, and 
Paris, with characteristic vitality, is rising from the 
distress and despair into which she was plunged. The next 
step is, of course, to find means to prevent, under any 
circumstances, the recurrence of a catastrophe, which, at 
a moderate estimate, will cost the city fifty million pounds. 
To do this, great engineering works will be required. Un- 
fortunately the river cannot be widened, and to deepen 
it would mean the sacrifice of the tunnel that passes 
| beneath it. The alternate course of providing a canal 
| joining the Seine above and below Paris is the only 





| practical scheme so far suggested. But besides means for 

sarrying off floods should they arise, means of preventing 
| their recurrence being discussed, particularly the 
re-afforesting of great tracts of land which have been 
denuded. Whatever may be required, we rest 
assured that the brilliant genius of the French people will 
| enable them to overcome all difficulties. It is melancholy 
to recall that only last month we recorded in this column 
that the Paris municipality had voted 900,000,000 francs 
for the beautification of the city. 


are 


may 


Little St. Bernard Tunnel. 


Since the adoption of the Berne Convention for 


connecting up the French and Swiss railway systems for 
| providing more direct communication with the Simplon, 
the question of driving a tunnel through the Little St. 
Bernard is being actively agitated in the districts inter- 
ested. A Franco-Italian League has been formed at 
| Annecy with a view to furthering this scheme, which, it 


is claimed, possesses great advantages over the alterna- 
tive tunnel through Mont Blane and the improvement of 
the existing Mont Cenis line. The arguments put forward 
are that the Little St. Bernard offers a shorter route 
between the Atlantic seaboard and North Italy. A single 
tunnel 22 kiloms. in length could be driven through the 
Little St. Bernard without danger of encountering sub- 
terranean water at an estimated cost of 29,000,000f., as 
| compared with 200,000,000f. for a Mont Blane tunnel, 
while the systems on each side of the mountain have only 
to be connected up with short lines of railway. Through 
Mont Blane, however, the main tunnel would have to be 
connected up with the railway systems by several short 
tunnels, and it is stated that the difficulties of the enter- 
prise would be considerably aggravated by the hard rock 
and invasion of water. Again, the tunnel through the 
Little St. Bernard would reach an altitude of only 900 m., 
as compared with 1100 m. through Mont Blane, and the 
gradients would consequently be much easier. Many 
other advantages in favour of the Little St. Bernard are 
pointed out by the League, which intends to carry on an 
active propaganda in France and Italy pending the hold- 
ing of the International Conference in Rome. 


Alpine Tunnels. 


Tue work of driving tunnels through the Alps 
is one that cannot be lightly undertaken by contractors 
unless they have absolutely sure data to go upon. Un- 
fortunately, such data are always of a more or less con- 
jectural character, and are often misleading. Had the 
contractors known what was in store for them when they 
started to drive the Lwtschburg Tunnel through the 
Bernese Alps, in order to offer a more direct approach to 
the Simplon, it is probable that they would have hesi- 
| tated to embark upon such an undertaking. First of all, 
subterranean water was tapped, which carried everything 
away with it in the tunnel, and for the time being appar- 
ently made further progress impossible. It is now 
| reported that six avalanches have fallen, blocking the 
| villages and threatening their destruction. After this 


| ° . 
| succession of disasters the workmen have become so | 


terrified that they have left the district, and it is becom- 
ing more and more difficult to procure hands to carry 
on the work. 


| Paris Traffic. 


THE monopoly of public transport in Paris, 
which has been enjoyed by the Compagnie Générale des 
| Omnibus for about sixty years, expires in May next, and 
| the Municipal Council has been confronted by the 
| problem of renewing the concession under conditions 
| offering greater advantages to the public. Although the 
| .G.O. has been criticised more than any other body in 
Paris, on account of its alleged shortcomings, no one 
seems inclined to come forward and deal with the traffic 
| in a more satisfactory manner. When tenders were 
invited three or four financial syndicates offered to take 
over the tramways, which are all more or less profitable, but 
everyone looked askance at the motor omnibuses, and, as 
| the omnibuses and tramcars have to be worked together, so 
| that the profits of one may lessen the burden of loss of the 
| other, all the claimants withdrew, leaving the Compagnie 
Générale des Omnibus practically alone in the field. This 
company is quite disposed to continue the work of organ- 
ising public transport, but it refuses to accept the condi- 
| tionsimposed so far as concerns the motor omnibuses, which 

















have always been run at a loss. The new conditions 
would make the enterprise still more unremunerative. 
Seeing that all the omnibuses in Paris are henceforth to 
be motor driven, the C.G.O. insists upon a revision of the 
concession, if granted. The Municipal Council, on the 
other hand, has so far held out firmly against the pro- 
posed changes, and threatens to take over the motor 
omnibuses and tramways, and run them as a municipal 
undertaking. Time is so short, however, that it is difficult 
to see what the Municipal Council can do except pro- 
long the present concession. 


London Traffic. 


THe second annual report of the London Traffic 
Branch of the Board of Trade was published during the 
month. It deals with statistics up to the end of the 
year 1908. Naturally enough, a good deal of attention is 
paid to motor vehicles of various kinds and to the tramway 
system of Greater London, which has been so considerably 
developed in recent years. Of course, the tube railways 
and other underground lines also find their places in the 
report, which, we may add, is accompanied by a map 
showing not only the lines mentioned, but also light rail- 
ways and tramways, as well as authorised lines. It is 
interesting to note that the question of the requirements 
of the Metropolis as regards arterial roads is now receiving 
systematic consideration, and as showing the labour which 
this part of the subject will entail, we may say that the 
inquiry will involve the examination in detail of an area 
of 700 square miles. The information so collected will be 
embodied in the preparation of a general map, and it 
will no doubt cause astonishment to find that a plan of 
this nature has not up to now existed. To quote the 
words of the report, “‘ The want of such a plan in the past 
is the main cause of the difficulty which the London 
traffic problem has hitherto presented.” It is admitted on 
all sides that the regulation of London traffic is in great 
need of improvement; it is true, also, that the formation 
of wide, direct streets make for diminution of congestion. 
But we should hasten slowly, for such works are costly, 
and the example of Aldwych and Kingsway has shown 
how long a time land on either side of a new roadway may 
remain unproductive, because, no doubt, of the necessarily 
high prices asked for it. 


Flying Records and Accidents. 


Recorps and accidents are again conspicuous in 
the month’s history of artificial flight. By the death of 
Léon Delagrange,on January 4th, France lost one of its 
pioneer aviators. .M. Delagrange, an artist by profession, 
had devoted much of his energy to the scientific and 
practical sides of flight. At first he identified himself 
with the Voisin type of biplane, but early last year, on the 
monoplane coming into prominence, he bought a Blériot 
machine, and subsequently carried out many excellent 
flights with it. It was on such a machine that 
he met his death. The accident, the first of its kind to a 
monoplane, was due to the failure of the stays supporting 
one of the wings, and the consequent collapse of the whole 
structure. A few days afterwards, M. Santos Dumont, 
while experimenting with his small monoplane, suffered 
an accident from exactly the same cause. He, however, 
escaped with minor injuries. In the matter of records, 
that set up by Mr. Latham on the 7th of the month is 
notable, if only in contrast to the previous disasters. On 
this day, in the presence of official witnesses, M. Latham, 
at Mourmelon, flew to a height of over 3000ft., thus 
surpassing any altitude hitherto reached on a flying 
At Los Angelos, California, a meeting opened 
some 


machine. 
on January 10th, and on the succeeding days 
remarkable flights were witnessed. Scarcely had it 
commenced, when M. Paulhan, always a daring aviator, 
easily exceeded M. Latham’s altitude record by ascending 
to a height of 4146ft. Mr. Glen Curtiss also achieved a 
notable flight. When encumbered with a passenger, he 
travelled at the Some fine 
cross-country flights were also accomplished by M. 
Paulhan. These were mostly carried out at great heights, 
and in some instances the aviator was accompanied by a 
passenger. 


Colliery Troubles. 


Wir the commencement of the year, the regu- 
lations imposed by the Mines Eight Hours’ Act were 
brought into force in Northumberland and Durham. As 
in other districts, the introduction of the new conditions 
of working has occasioned serious trouble. In defiance 
of their executive councils, who had come to an agree- 
ment with the masters as to the working of the Act, 
many of the miners refused to return to their work after 
the holidays. The strike did not become general, although 
at one time 40 per cent. of the collieries were laid off. In 
consequence of the restricted output the industry of the 
district was: seriously affected in many branches—steel 
workers and ship owners being especially inconvenienced. 
Believing that the trouble would be of short duration, 
consumers had not laid in extensive supplies to tide them 
over it, so that much dislocation of trade was” ex- 


rate of 55 miles an hour. 
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perienced. The action of German coalowners in shipping 
coal to the district and to those ports ordinarily supplied 
from the North of England serves to emphasise once 
more that such disputes are bad for the men, for the 
employers, and for the country generally. It would 
appear that the men’s chief grievance lies with the estab- 
lishment of three shifts per day and a consequent week's 
night work in every three. It is curious to note that in 
spite of the fact that the men have ceased work against 
the instructions of their councils, the Northumberland 
Miners’ Association has agreed to give lock-out pay. Such 
an action must weaken the control over the men which 
their representatives possess, and at the close of the 
month the firm attitude of the men who are still on strike 
and the unsatisfactory terms made with those who have 
resumed would point to still more serious trouble in the 
immediate future. 


A Clyde Graving Dock. 


THE special committee of the Clyde Navigation 
Trust, appointed to consider the advisability of providing 
a large graving dock on the Clyde, have formulated a 
scheme which is about to be presented to the trustees. 
The committee will recommend the construction of a dock 
on a site between Renfrew and Shieldhall. The dock will 
be 1020ft. in length internally, and have an entrance 100ft. 
in clear width, with a depth over the sill of 36ft. at high 
water of spring tides. It will be parallel to the river, and 
will be entered through a large canting basin provided with 
wharves, one of which is to be 1150ft. in length. The 
scheme has been referred to the Admiralty, who have 
stated that the dimensions of the proposed dock will be 
ample for battleship requirements for many years to 
come. The graving dock is to form a portion of a huge 
scheme of harbour extension, including the construction 
of docks and basins extending from Renfrew to Shield- 
hall, a distance of about two miles. The need for a large 


graving dock on the Clyde is becoming more pressing | 


as time goes by. There is no large dock on the West 


Coast north of Liverpool, and the nearest to Glasgow for | 
some years to come will be the new graving dock at | 


Belfast, which will probably be opened this year. At the 
earliest, the proposed Clyde dock cannot be completed before 
four or five years have elapsed, and, until it is finished, there 
is no dock in the port which can take in either a battleship 


or an Atlantic liner of even considerably less than the maxi- | 
It has been stated in some | 


mum dimensions of its class. 
of the daily papers that the dimensions of the proposed 
Clyde dock are greater than those of any dock yet con- 
structed or projected, but this is not strictly correct, as in 
all dimensions, except length, there are several docks at 


home and abroad, built and being built, which are larger. | 
To refer to one instance, the Bombay dock, to be opened | 


next year, is as wide, and has a greater depth over sill, 
although only 1000ft. in length. 


The Stoat’s Nest Derailment. 


Ir is many years since an accident so serious 
as the derailment at Stoat’s Nest, which occurred on 
Saturday last, has happened on the London and Brighton 
Railway. An up train from Brighton, in passing through 
the station at 45 miles per hour, was split, the front 
portion continuing safely, whilst the first coach of the 
back portion was thrown off the line, mounted the plat- 
form ramp, and being brought into violent collision with 
a water crane and signal post, was overthrown. The coach 
fell over on its side; five of the passengers in it were killed 
and many injured, whilst two men on the platform were 
knocked down by the wreck and also lost their lives. It 
is not impossible that in the absence of the water crane 
the coach would not have been wrecked, and the accident 
would have been robbed of its fatal consequences. At 
first the cause appeared to be entirely mysterious, and 
the proximity of facing points led many people to follow 
the common practice of charging them with the responsi- 
bility. At the official inquiry, it was, however, made 
clear by the evidence of Mr. Marsh and a signalman that 
one of the wheels of the guilty coach had slipped out- 
wards on the axle no less than an inch. That fact alone 
was more than sufficient to account for the disaster, and 
the accident need certainly not be included amongst 
those labelled mysterious. The evidence of Mr. Marsh 
as to the condition of the bogie frame, it having been 
locally burned or worn away by contact with the wheel 
leaves little or no doubt that the wheel in question had 
already moved outwards some distance on its axle, 
and it is easy to believe that it struck the point of a 
diamond and was deflected from its road. The result 
would be to move it further outwards on the axle, and to 
wrench the whole coach from the rails. The explanation 
is complete, and the only mystery is that the wheel, which 
had been hydraulically pressed on with a load of 60 tons, 
should have moved. Possibly further inquiry may reveal 
the cause. It will be well to search backward along the 
line and see if the check rails show any signs of severe 
punishment. Mr. Marsh spoke of a very heavy blow 
being required to move the wheel, but, if from any cause 
it was not firmly fixed, a succession of comparatively 
small impacts would have the same result. 


NAVY. 


Tue practical annihilation of the Russian navy during 
the war with Japan led many people to believe that after 
a short interval of time devoted to financial recuperation 
the navy, which had been tried and found so wanting, 
would be completely re-organised, and that an extensive 
programme of reconstruction would be undertaken. Pro- 
bably this would have been carried out with the same 
deliberation that characterised the growth and gradual 
concentration of the late fleet in the Pacific had it not 
been for the revolution in Russia early in 1906, and the 
subsequent grant of constitutional powers to the Duma, 
which, though much curtailed in many important direc- 
tions, nevertheless exercises a wholesome supervision 
over matters financial. The navy that came to such 
utter grief in 1904 and 1905 can only be described as one 
solely intended for aggression, but the political conditions 
in Russia have changed greatly in the last few years, 
and, as has recently been shown, powerful neighbours are 
none too reluctant to take advantage of the present 
Russian weakness. The new navy of Russia will be 
built for defence and not for attack, and even in the state 
of chaotic disorganisation in which the Ministry of 
Marine at present exists this fact is clearly appreciated. 

During the last ten years Russia has spent, or, at least, 
provided for her fleet, a sum averaging just over ten 
million pounds a year, of which about £3,750,000 has 
been annually devoted to new construction. The Japanese 
sank at least six first-class battleships and captured six 
others, and to-day the Russian navy consists of only two 
| so-ealled first-class battleships, the Czarevitch and Slava, 
each of 13,500 tons, excepting those shut up in the Black 
Sea, and of a few cruisers, of which only the new Rurik 
is of any modern fighting value. The Dreadnought era 
has hit Russia hard. Even before the war was over the 
Dreadnought was already laid down, and coming at a 
period of financial stringency, nothing was actually done 
in the way of copying her, although just before the end of 
1906, tentative orders for one ship each of this type were 
placed with the Baltic and new Admiralty yards; 1906 
was a year of great political uncertainty for Russia, and 
little or nothing was done beyond launching one 16,000- 
ton ship in August which remains still unfinished at 
|the Baltic yard. In 1907 a lengthy re-classification 
of the fleet was ordered by the Czar, and on the 
strength of a voluminous report on the state of the 
| navy, several elaborate schemes of naval construction 
| were laid before the Duma, which by this time had greatly 
increased in influence. 

The new. plans of construction were, however, 
entirely rejected early in that year on the ground 
that a comprehensive reconstruction of the fleet was 
impossible without a thorough re-organisation of the 
| administration and a complete investigation of the condi- 
tion of the whole service was at once begun. Neverthe- 
| less, in spite of the temporary decision of the Duma not 
| further to increase the larger vessels of the fleet, several 
| shipbuilders were asked to supply tenders and designs for 
vessels exceeding 20,000 tons. Among many other matters 
reported on by the Defence Committees was that of the 
capability of the Russian yards to construct such vessels, 
and builders were asked to quote for ships to be built 
under most stringent—and some absurd—conditions in 
Russia. These negotiations, with repeated requests for 
alternative designs, were very much delayed by the system 
of Committees in vogue at the Russian Ministry of Marine, 
where strong prejudices exist against the appointment of 
one or two men with sole power to settle important matters, 
and one or two firms at least who felt that these con- 
tinual alternatives were made less from military needs 
than from a desire to acquire up-to-date information, 
refrained from further competition. This state of affairs 
continued throughout 1908, during which year only a few 
vessels of minor importance were added to the fleet, and 
no large ships of any kind were launched. The main 
difficulties in the way of any agreement were the refusal 
of the Duma to vote money for large ships, and the 
natural objection of the few firms who continued to sub- 
mit designs to guarantee the required results unless they 
had control of the yard in which the ships were to be 
built. Early in 1909 the order placed some two years 
before with the Baltic Works for a 21,000-ton ship 





THE PRESENT STATUS OF THE RUSSIAN | 





actually materialised in the laying of the keel, the vessel 


| being built to the designs and under the supervision of | 


John Brown and Co., Limited. A second, hitherto uncom- | 
menced, is reported as going to be laid down at the | 


| New Admiralty Yard. This year the Duma has again | 
| fitted with a superheater, which gave on test the 


rejected the vote for the construction of large ships, with 
the result that little or nothing will be done in Russia for | 
some considerable time except in small craft. 

Following the defensive policy now realised as essential, 
and prevented by financial reasons from building battle- 
ships, Russia has amassed a very large destroyer flotilla 
of a mixed type. Both during the war with Japan and in 
the two subsequent years numerous vessels were built at 
Abo, Riga or Helsingfors and engined principally by 
German firms, which retain a very strong connection with 
Russian marine circles. Most of the newer destroyers are 
about 560 to 600 tons with speeds of 25 to 27 knots. A few 
destroyers are still under construction at Nikolaiev, but 
even in this direction the output is being reduced. 

As matters stand at present, it appears that for the next 
few years—ten, it is stated—the naval estimates are not 
to exceed £8,800,000 a year, which is the average for the 
last three years, but there are persistent efforts being made 
both by national and foreign interests to carry through 
the Duma one of the big schemes of naval construction 
suggested in 1907. In nearly all cases where attempts 
have been made by foreign firms in Russia to establish 
really efficient works the final results have been unsatis- 
factory. Until recently the same might have been said 


of Spain, but with the English syndicate of Armstrongs, 
Browns, and Vickers at the back of the Spanish Naval 
Construction Company, even the national lethargy is not 








likely to prevail. To deal with what was expected to be 
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a huge reconstruction programme, similar syndicates 
both in England and Germany have been formed, and 
every advantage would appear to accrue by the acceyt- 
ance of such assistance by Russian firms, but up till now, 
with the exception of the arrangement between Messrs, 
John Brown and the Baltic Works, no community of 
interests has been arranged. 

To the national perversity of character that exists in even 
the highest circles in Russia must be added the great 
difficulties of language, climate, and despotic government. 
It is hard to say which introduces the greatest obstacle 
towards more intimate commercial relations between this 
country and Russia, but probably the second and third 
are the least deterrent, though both exercise an important 
influence on speed of construction. In the present con 
dition of shipbuilding, despite former experience, th: 
attractions of a large volume of new work are considerable. 
The great problems to firms engaging in this is that of th: 
political situation. So much more could be done in 
Russia were better systems of government, both nationa| 
and municipal, in vogue. Although undoubtedly quiete: 
than in 1905 and 1906, during the latter of which year 
at least conditions were little more politically restful than in 
1881, there are sub-currents of popular feeling that, with an) 
large extension in the development of Russian trade, bring 
ing with it more prosperity to the country generally, might 
quite easily be inflamed into a further struggle for greate; 
liberty when once the value of it had been realised. 


The latent wealth of Russia is very great indeed; 
it is due to no actual lack of money that th 


Duma has refused to sanction greater naval expendi 
ture, but to the fact that political and administrativ: 
conditions are such that the time has not yet come. 
Meanwhile, the Russian navy, as far as material is con 
cerned, is ina state of semi-stagnation. The losses in the 
war were far more serious in ships than in officers and 
men, and the result has been that unemployment, o 
employment without adequate work, is very general. A 
training squadron, consisting of the two battleships men 
tioned and small cruisers, has recently been cruising 
continually round European ports, and a large numbe 
of the torpedo craft is maintained in commission, but 
adequate training of the existing personnel is almost 
impossible to provide. The same applies to the con 
structive and administrative departments, whose members 
remain in office to attend to a quarter of their forme: 
work. The Government yards are proceeding very slowly 
with the work already in hand. The Andrei Pewozvannyi, 
launched from the New Admiralty yard in October, 1906, 
is still far from completion, while the Pallada, of under 
8000 tons, launched in November of the same year, is 
equally far behind. The Bayan, a sister ship, launched 
in August, 1907, is in a similar condition. The Zlatoust, 
being built at Sebastopol, is not yet ready, though launched 
in 1906. How yards working under these conditions can 
construct vessels of 22,000 tons and 30,000 horse-power 
that is, of nearly double the size—is hard to see, unless 
the control is largely given over to foreign firms who are 
prepared to undertake the renovation and executive 
management of the Russian firms. The more progressive 
party in the Duma have already assured, as far as the 
can, that Russian ships shall be built in Russia, and we 
have already indicated the difficulties that must be faced. 
It will be a long time before Russia can again be con- 
sidered as a naval power of any importance ; meanwhile. 
the return for the £10,000,000 a year of the naval esti- 
mates seems hopelessly inadequate. 





TEST OF A COMPOUND SEMI-STATIONARY 

SUPERHEATED STEAM ENGINE. 
Ir has been frequently stated by enthusiasts that the 
internal-combustion engine, owing to its remarkably low 
consumption of fuel, would eventually oust the steam 
engine from the field of prime movers. This opinion has 
been expressed especially in connection with internal- 
combustion engines of small power, and the natural 
consequence has been that steam engine makers have 
been inspired to fresh efforts, with the result that extra- 
ordinary advances have been made. 

One of the first firms in this country to realise the 
economical possibilities of employing superheated steam 
in small engines, provided that a superheater could be 
designed, and made, which would be as reliable and as 
little subject to wear as the boiler, was Richard Garrett and 
Sons, Limited. As long ago as 1904 they exhibited a single- 
cylinder semi-portable engine of 42 brake horse-power, 
—at 
that time—remarkably low figure of 2.68 lbs. of coal 
per brake horse-power hour. They pursued their design, 
and in November, 1907, we carried out and recorded in 
our columns a trial with a Garrett patent single-cylinder 
superheated steam semi-portable engine, having a maxi- 
mum continuous load of 25 brake horse-power, when a 
coal consumption of only 2.2 lb. of ordinary Welsh steam 
coal per brake horse-power per hour was reached 
undoubtedly a very fine result for so small an engine, with 
a single-cylinder and non-condensing. 

The latest development in this direction efiected by 
Richard Garrett and Sons, Limited, is shown in the illus- 
tration on page 112, whilst a plan and elevation on 
page 111 show the general arrangement as well as the 
details. 

In designing this engine, the object of the makers has 
been to produce a steam engine which will have the same 
or even less fuel cost than a gas engine of similar power, 
and at the same time to retain the well-known charac- 
teristics of the steam engine, viz., reliability, flexibility, 
capacity for overload, and low consumption with varying 
loads. On referring to the illustration, it will be noted 
that the boiler is of the cylindrical type. It is provided 
with a cylindrical corrugated fire-box, and is designed so 
that the fire-box and tubes may be withdrawn completely 
for the purpose of scaling. This is achieved by means 
of circular joints at both ends; these joints are made 
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by means of bolts and packing rings of a special ma- 
terial, as follows :— 

(1) At the fire-box end the joint is made between the 
round fire-box end plate—which is riveted to the flanged- 
out end of the circular fire-box, fire-hole end—and either 
an angle ring riveted over the end of the shell for the 
smaller sizes or a plain shell end plate riveted to this 
angle ring for the larger sizes. 

2) At the smoke-box end the joint is made between 
the smoke-box tube plate and the plain shell end plate 
riveted to angle rings, which, in turn, are riveted over the 
end of the shell. 

In the lower part of the boiler longitudinal angles are 
riveted so as to provide guides for the back tube plate 
when withdrawing the furnace and tubes. This renders 
the operation of scaling the furnace and tubes exceedingly 
simple, and capable of being performed in a very much 
more thorough manner than is pcssible with the ordinary 
locomotive, Lancashire or Cornish, types of boiler. 

The shell of the boiler is made of special mild steel 
plates, each section being made of one complete plate, 
with one joint in the circumference, which is a butt joint 
double riveted with double cover plates. The angles at 
the end of the shell to which the end plates are attached 
are solid rolled rings, and are shrunk on to the shell 
before riveting. The furnace is of the special corrugated 
type, rolled and flanged in one piece. The tubes are of 
solid drawn steel, and are expanded into the back and the 
front tube plates. A certain number of them are stay 
tubes, and screwed into the tube plates as well as 
expanded. The spacing of the tubes is sufficiently wide 
to give ready access to the innermost tube with a scaling 
chisel. 

The superheater is placed in an extension of the smoke- 
box in front of the boiler, but in such a position that it in 
no way interferes with the cleaning of the boiler tubes, a 
practical matter of the greatest importance. It consists 
of two cast steel headers connected together by “ zig-zag” 
tubes which are also “ staggered,” thus ensuring that the 
maximum efficiency of the surface shall be obtained. For 
this purpose also the current of the steam through the 
superheater is opposed to the flow of the hot gases from 
the boiler, 7.¢., steam enters in a saturated condition at 
the top of the superheater, and passes out in a highly 
superheated condition at the bottom. An important 
feature of this superheater is that the joints which 
connect it to the main steam pipe are placed outside 
the smoke-box, consequently they do not get sooted up, 
nor can they leak without being observed, and, should it 
be necessary to dismantle the superheater, this can be 


done more easily than when these joints are in the smoke- 
box itself. Opposite the end of each tube in the cast 
steel headers a screw plug is provided, so that it is a 
simple matter to replace a tube should occasion arise. 

It is interesting to note that the superheater is pro- 
vided with its own stop valve, so that it can be completely 
isolated from the boiler, and it is also provided with a 
safety valve in order that any accumulation of pressure 
which may occur when the isolating stop valve is closed 
may be relieved. Another interesting feature is the pro- 
vision of a specially formed bafile plate immediately above 
the superheater, which causes the hot gases to circulate 
around the whole surface of the tubes. It was found that 
without this baffle plate the hot gasses passed directly 
through the nest of tubes, thus reducing the heat trans- 
mission. 

Referring to the illustrations, it will be seen that the en- 
gine is of the side-by-side compound type, with cranks at 
rightangles. It is mounted on the boiler with the cylinders 
at the fire-box end. The casing, which contains both high- 
pressure and low-pressure cylinders and their piston 
valves, is one casting, and is bolted to a pressed steel 
saddle, which, in its turn, is riveted to the boiler shell. 

The working barrels of the cylinders are plain cylin- 
drical castings, machined all over, and forced into the 
casings by hydraulic pressure. The space between these 
barrels and the casing forms a steam jacket which is 
jacketed with live steam from the boiler. The steam is 
conducted to the steam jackets by an outside pipe, thus 
avoiding a steam joint between the casing and the saddle, 
or between the saddle and the boiler—a joint which is 
difficult to make and maintain. These jackets are con- 
nected to the main safety valve of the boiler, which is 
placed on the top of the evlinder casing. The pipe which 
supplies the jackets is, of course, made large enough to 
allow for the passage of the blow-off steam. It will be 
noticed that the cylinders are not jacketed with the hot 
flue gases, as it has been found that with this arrange- 
ment there is a liability to crack the cylinders. The water 
produced by condensation of steam in the jackets drains 
back directly into the boiler without loss of heat. The 
piston valve liners are also plain cylindrical castings, 
machined all over, with suitable ports, and pressed into 
the casing hydraulically. 

The crank shaft is a solid forging, with ample fillets at 
the junctions of the webs and journals, and balance 
weights are fitted opposite the crank pins. The main 
bearings are mounted on pressed steel brackets, which 
are riveted to the “boiler. They are attached to the 
brackets by two facings at right angles to each other, 


great rigidity being thus ensured. The main bearings are 
lubricated by means of an endless chain passing over 
the journal and dipping into an oil well in the pedestal 
easting. 

Richard Garrett and Sons, Limited, have for many 
years definitely adopted, with the most satisfactory 
results, the plan of rigidly attaching the cylinders and the 
crank shaft bearings to the boiler, instead of providing 
tie-rods between the main bearings and the cylinders and 
allowing the main bearings to have a certain amount of 
end-play on the boiler. The engines are lined up in the 
running condition, 7.e., with steam in the boiler; perfect 
alignment when running is thus ensured. In _ their 
opinion, based on long experience, the use of tie 
rods and sliding crank shaft bearings is a bad feature in 
the design of engines of this class, because the requisite 
stability is not obtained. 

The design of the connecting-rods is substantial, and 
also gives ready means of adjustment, and, after many 
vears of experience, has been found well suited to this 
class of engine. 

The engine is governed by variation of the cut-off by 
means of a powerful shaft governor operating the excen- 
tric of the high-pressure piston-valve. The governor is 
of a simple form, and has but few bearing surfaces, and 
there is consequently but little internal friction; it 
therefore responds quickly to changes of load, and it 
gives a very small variation of speed between no load 
and full load. As the engine uses highly superheated 
steam there is little or no initial condensation, and hence 
governing by expansion is the most economical method. 

The air pump is placed in a vertical position at the side 
of the engine, and is ‘driven from the crank shaft by 
means of an excentric. Itis of the bucket type, and is 
provided with a trunk piston-rod, which ensures proper 
guiding of the bucket. The foot valve, bucket valve, and 
delivery valve are of the usual “grid” type, with rubber 
valves. The feed pump is placed at the side of the air 
pump, and is driven by a bracket attached to the piston- 
rod of the air pump. The feed-water is drawn from the 
hot well. The whole engine and boiler is supported by 
three cast iron pedestals placed at the front end, under the 
cranks and under the rear end, and on account of the 
smooth running of the engine, and the combined weight 
of engine and boiler, little or no foundations are required. 
The erection of these engines is therefore very simple. 

A test of one of these combined boilers and engines 
was recently carried out at Messrs. Garrett and Sons’ 
works at Leiston by Captain H. Riall Sankey, R.E. (ret.), 
M. Inst. C.E., and the remarkably low fuel consumption 
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of 1.19 lbs. of Welsh coal per French brake horse-power 
(corresponding to 1,21 lbs. per English brake horse-power) 
was obtained. The following is condensed from his 
reports CAPTAIN SANKEY’S REPORT, 

The engine used for the purpose of this trial was one 
of Messrs. Garrett’s standard engines taken from stock, 
apd had only been run for a comparatively short time 
previously in order to be sure that all the parts were work- 
ing freely. The usual methods employed by Messrs. 
Richard Garrett and Sons for testing the large number of 
engines which they turn out were used, and the test was 
carried out under the regulations of the “ Committee of 
the Institution of Civil E ngineers of tabulating the results 
of engine and boiler trials.” 

The power developed by the engine was absorbed by a 
brake placed on one of the fly-wheels, which consisted of 
a series of wooden blocks coupled by chains, which em- 
braced the fly-wheel. The grip of the blocks was adjust- 
able by means of a right and left-hand screw working in 
nuts at the end of the chains, and by this means one of 
the assistants kept the brake weight in a definite position 
during the trial. 

The fly-wheel was provided with an internal trough 
into which a small stream of water was continually fed, 
and the evaporation of this water removed the heat 
venerated by the friction of the brake blocks. The engine 
was indicated every fifteen minutes during the trial, sepa- 
rate indicators being provided for the front and back ends 
of each cylinder, thus ensuring short indicator pipes. 

The coal used was Welsh steam coal, and was weighed 
out in }ewts., the time of finishing each }cwt. being 
noted. 

The water was measured by means of a tank, which 
held exactly 2001b. Each tank-full was put into the hot 
well, and the time of finishing each 200]b. of water was 
noted. 

The results obtained are remarkable, especially for so 
small an engine, and speak well for the great care Messrs. 
Garrett have taken in working out the design of their 
engine and superheater. The thermal efficiency of the 
boiler and of the engine are unusually high, and as with 
this combination of boiler and engine there is no loss due 
to steam pipes, and, moreover, as the mechanical 
efficiency of the engine is high, the result is the unusually 
low figure of 1.19]b. of Welsh steam coal per French 
brake horse-power per hour (1.21 lb. per English brake 
horse-power). 

During the whole of the trial the 
entirely satisfactory manner. 

All dimensions and measuring apparatus were checked 
at the end of the trial. 


plant ran in an 


temperature of the flue gases at the chimney base, which 
was broken, were compared immediately after the trial, | 
and suitable corrections made. These comparisons were 
made by the National Physical Laboratory :— 
BOILER. 
Tubular with cylindrical fire-box. 
Makers’ rating of the output of the boiler, 735 1b. of steam per hour. 
Test made at an output of 591 1b. of steam per hour. 

Method of starting and sto, ping the test-—-The test was a seven 
hours’ continuous run wit ying start; the condition of the 
fire was the same at the Neginntn as at the end of the test. 

Method of stoking and average thickness of jfire—Hand firing ; 
thickness of fire approx. 3in. to 4in. 

Production of draught—Natural draught 
ee 
Smoke—There was practically no smoke. Occasionally after firing 
the colour increased to from 1 to 2 for about one minute. 


Type of Wiley 


produced by _ steel 


Particulars of Observations. 
Duration of trial, from 8.8 a.m. to 2.54 p.m., 
Fuel. 


Cwmamman W “- steam coal 


hours 6-76 


Short description 
Fired per hour, Ib.. 

[Checked with and agrees with rate method” 
Moisture in fuel as fired, per Ib... 


+2 per cent. 
Calorific value of drie fuel (““lower ” 


value 5 


B.Th.U. per Ib. 14, 260+ 
Carbon value per Ib. of dried fuel 98 
Ash and Clinker. 
Total per hour, Ib. . 1-17 


Carbonaceous matter in ash per hour—Not determined, but se snsibly 
nil, 
Average temperature leaving boiler flues, deg. Fab. 677 


Air and Draught. 


Barometric — (29-7in. mercury), lb. persq. in. 14-55 

Draught at base of chimney, in. of water on 
Feed-water. 

From pump, economiser or feed heater per hour, Ib. 591 


; Checked by and agrees with rate names * 
Temperature of feed to boiler, deg. Fah.. 


12-5 


Steam. 
Gauge pressure, Ib. per sq. in... 178 
Absolute pressure, 1b. per sq. in. 192-5 
Total moisture in steam, per Ib.. a rheated 
Temperature of saturation, deg. Fah. 5 
Heat Account (per Jb. of Dried Fuel). 
B.Th.U. Percent+ 

Total heat value of 11b. of dried fuelt 14,260 100-0 
Heat transferred to the water sorepomgpals effici- 

ency) Sze agg oe os 10,087 70-8 

Deductions. 

Water evaporated per Ib. of fuel as fired, lb. 8-91 


Equivalent evaporation from and at 212 deg. Fah. wis Ib. 

of fuel as fired, lb. Sie 10+: 
Water evaporated per Ib. of dried fuel, Ib. 
Equivalent evaporation from and at 212 deg. Fah. per Ib. 


Deductions. 
Thermal efficiency of boiler and superheater combined, 


per cent. Bi a eT tA aes ied oN ape 75-1 
* The observations of the coal and water any a were 
plotted on a time base, and the points lay very closely along a 


straight line in both cases. A fair line gave ‘the “ Rate.” 
+ The calorific vaiue of an average sample of the coal was deter- 
mined by Mr. Bertram Blount, of 76, York-street, 8.W. 
ENGINE. 
Type of engine—Side-by-side compound. 
Maker's rating of the power up to 70 I.H.P. at 200 revs. per min. 
and 170)b. per sq. in. stop valve gauge pressure. 
Test wade at 58-2 1.H.P. (French H.P. 32,550 ft.-lb. per min.) 
Character of load—Brake on fly-wheel. 
Particulars of Observations. 
Duration of trial, from 8.8 a.m. to 2.54 p.m., hours 6-76 
Steam. 
Weight entering engine (H.P. cylinder) per bour, |b. 
Pressure by gauge at boiler side of stop valve, lb. per 


591 


OO SERA EIS ire mea gear tao naee F 
Pressure (absolute) at boiler side of stop valve, lb. per 
sq. in. 192 
Temperature of steam ut boiler side of stop ‘valve, 
deg. Fah. : 536 
KE 0 ha ust Steam, 
Pressure (abs.) at exit from engine, lb. per sq. in. 2-87 
Corresponding temperature of saturated steam, deg. Fah. 140 
Power. 
Mean pressures referred to L.P. cylinder, lb. per sy. in. 36-4 
Mean area of L.P. cylinder, sq. in. 103-4 
Revolutions (by counter), fh ger ® min. ... 201-5 
Piston speed in L.P. cylinder, in feet per min. 504 
Indicated horse-power, French . 58-2 
Brake horse-power, French 55-4 
a oe a ee gr 
Mechanical efficiency = LHP. ” 100, per cent. 95-5 
Heat Account (from 32 deg. Fah.) B.Th.U 
Gross heat hoot 4 entering engine, per minute... 12,637 100-0 
Heat equivalent of indicated French horse- 
power, per minute pre 19-5 


Deductions (Reckoned from Exhanat Temperature). 





The instruments used, with the | 
exception of the thermometer used for determining the | 





of dried fuel, Ib. . 10-4 
Equivalent evaporation per ‘Tb, of carbon value of fuel 
from and at 212deg. Fah., : 10-8 
ieeiiisise. 
Weight of steam entering superheater per agg Ib. 591 
Steam pressure (absolute) into, lb. per sq. in. 192 
Temperature of steam into, deg. Fah. ¥s 378 
out of, deg. Fah. 536 
[ Measured at the —_ of a very short pipe) 
Temperature of flue gases into, deg. Fah. 677 
is "= out of, y Fah. 523 





Heat supplied per minute per I.H.P., French, B.Th.U. 198-2 
Thermal efficiency, per cent. 21-3 
Heat theoretically ‘required per minute by ‘the “<Institu- 
tion of Civil Engineers a, of demas: ” per 
1.H.P. (Ranki oa cy B.Th.U .. 159 
Efficiency ratio, per cent. ert 80-6 
Heat supplied per minute er B.H.P., B.Th.U. 206-5 
Pounds of steam used per I.H.P. per hour, lb. 10-12 
B.H.P. per hour, lb. 10-66 
i alent Ib. of steam used ai I.H.P. per hour at 
1100 B.Th.U. per Ib., Ib. ... 10-63 
SUMMARY. 
Rated power of the plant up to 70 I. H.P. 
Test made at 80 per cent. of the rated power. 
EcONOMY OF THE COMPLETE STEAM PLANT. 
| Total heat value of dried fuel fired in boiler and super- 
heater per minute, B.Th.U. : 15,757 
Heat maa gee ue H.P. developed, French, 
B.Th.U. ’ 2,437 
Heat equivalent per ‘minute of B.H.P. developed, 
French, B.Th.U.. 2,328 
Percentage of heat ‘utilised in ILH.P. dev sheet. French 15-46 
B.H.P 14-92 
Coal fired per L. H.P. per hour, French, Ib. 1-14 
Carbon equivalent to coal fired per I.H. PL per hour, 
French, Ib. ie 


Coal fired per B.H.P. French, per hour, Ib. |... 
“EL “21 Bigs i. P.] 
Carbon equivalent t to coal fired - B.H.P. French 
: 1-14 


per hour, Ib. ; 
(Signed) H. RIALL SANKEY. 

The makers give as reasons for the excellent economy 
obtained with this type of engine, apart from the well- 
known advantage of using superheated steam :— 

(1) The engine is mounted on the top of the boiler ; 
there are, therefore, no heat losses arising from the use of 
long steam pipes. 

(2) The water due to steam condensed in the jackets is 
returned direct to the boiler. 

(8) The mechanical efficiency of the engine itself is very 
high, owing to its excellent design and workmanship, and 
to the use of perfectly balanced piston valves. 

(4) Owing to careful proportioning of the grate area, 
boiler and superheating surfaces, the overall thermal 
efficiency of the boiler and superheater is high. 


TWO, THREE, OR FOUR PROPELLERS? 


ConSIDERABLE diversity of opinion exists with regard to 
the respective merits of twin, triple, or quadruple pro- 
pellers when considered from the point of view of 
efficiency alone. This is not to be wondered at, for the 
problem presents rarely, if ever,a simple issue. It is 
generally confused in ship designs, by conditions which 
modify the result, and prevent a direct’ comparison on 
the basis of propellers pure and simple being made. 

In coming to a definite conclusion as to the relative 
efficiencies to be expected when adopting one, two, three, 
or four screw propellers to drive a ship, great care must be 
taken to allow for all the factors involved. These may 
be roughly divided into two groups—those that deal with 
the motive power inside the ship, and those that deal 
with the actual application of that power to propulsion 
outside of it. There are causes within the vessel which 
sometimes of themselves demand a multiplicity of pro- 
pellers, such, for instance, as the application of a large 
total indicated horse-power, while keeping individual 
units within practical limits. The exigencies of design 
of expansion turbine engines also create a necessity for 
three or four shafts, in order that the engine-room 
may be reasonable in length. In warships the import- 
ance of keeping the height of reciprocating engines 
within the limits demanded to obtain adequate shelter 
below the protective deck, leads to the same position. 
With these it is not our purpose to deal here, but rather 
with the actual causes which may be expected to modify 
the efficiency of propulsion, when the number of propellers 
has been already fixed upon. 










































































































The work, which has to be done by the propulsive agent, 
is not only to overcome the bare resistance to motion of 
the ship form, or, as Froude called it, the “ tow-rope 
resistance,” but also to overcome a considerable augmen- 
tation of that resistance, caused by the diversion of the 
natural stream lines of the hull, by the propellers. This 
is a very variable factor, and has been given by different 
investigators as amounting to 45 or 50 per cent. of the 
tow- rope resistance in extreme cases, while falling as low 
as 4 or 5 per cent. in others—obviously a serious ‘conside- 
ration. 

With twin screws, another item which must be added 
to the total thrust to be exerted, is the unavoidable in- 
crease of resistance due to the shaft supports. This also 
occurs in the case of three or four screws, but in varying 
amount. Thus the actual resistance to be dealt with, is 
dependent upon the number of propellers employed, even 
where the design of hull proper is unchanged. In addi- 
tion to this, there are two items which occur when more 
than one propeller is used, namely, the influence on efti- 
ciency of different directions of turning, and also the effect 
which the propellers have on one another, in absolute 
restriction of the free flow of water to any particular 
propeller of the set. 

The incidence and magnitude of these varying factors 
form a problem of considerable complexity, and it is not 
an easy matter to generalise in such a way as to cover 
particular cases. 

The battle of single against twin screws has been fought 
and won, with honours easy as far as efficiency goes, 
where the conditions of draught are ample for the single 
screw. Sir William H. White championed the cause of 
twin screws as against single screws long ago, even where 
the draught was unrestricted. 

The wake of a ship may be considered as composed of 
two elements ; the frictional wake—that is, the water to 
which forward motion is imparted by the surface friction 
of the hull—and the actual stream line motions due to 
closing in of the water along the run of the shiv. While 
the single screw revolving close to the ship, may utilise 
some portion of the energy in the frictional wake, and 
thus gain in effective thrust, it also, by virtue of its 
proximity, affects the stream lines more than do twin 
screws, and thus produces a greater amount of augmen- 
tation of resistance. Against this must be set the fact, 
that the twin screws have to overcome the additional 
resistance due to the shaft supports. As a general 
conclusion, with supports of good design, and where 
the diameter of propellers is ample, it may be assumed 
that there is little to choose from an efficiency point of 
view simply, between these two propositions. In a great 
|many cases it is, however, probable that the single 
screw suffers, by comparison with twin screws, from the 
fact that the diameter is too small for the thrust which 
has to be developed, and hence erroneous conclusions are 
drawn. Considerations of immersion for all conditions 
may lead to this practice, and obviously efficiency at sea 
may be adversely affected where the propeller tips break 
the surface owing to pitching of the vessel, and so pro- 
duce air drawing. 

From this point of view alone, twin screws have a 
decided advantage, because they are not only of smaller 
diameter, but being usually fitted further forward than a 
single screw, they are not so much affected by pitching. 
It has been noted also, that emersion of the tips of twin 
screws due to rolling is not a serious item, for the ship 
usually rolls with the wave, and the screws retain their 
depth more or less. We may then assume that for at 
least a majority of cases the plea for twin screws rests on 
a strong foundation. 

Much depends, of course, upon the additional considera- 
tions of shaft support design, and of direction of turning. 
In these matters both experience and experiment have 
led to an almost uniform practice in modern shipbuilding, 
namely, that the best way for turning twin screws is that 
the propellers revolve their tips outward from the ship at 
the top when going ahead, and that the shaft supports be 
extended right out to the propellers where possible. This 
avoids the necessity for propeller struts, or “ A” frames, 
and care is of course taken in design that the inclination 
of the shafting is not set downward at the after end, 
sufficiently to make a heavy drag from this cause at the 
bossing. 

The crux of the whole matter is in the next step we 
have to consider, and to which designers are often driven; 
namely, the adoption of triple screws. What has already 
been said of single and twin screws obviously applies to 
a system which is a combination of both ; but the problem 
is further complicated by the mutual interaction of the 
three propellers upon one another. The best direction 
of turning, too, is more difficult to decide upon than in the 
case of twin screws, although the usual practice is to 
turn the side screws as in twin-screw installations, and 
the centre one the same way as the starboard. That this 
is the best way is by no means sure, for examples of 
different combinations existing in the Navy fail to 
demonstrate conclusively the advantage of one arrange- 
ment over the other for all cases. 

Admiral Melville, Engineer-in-Chief of the United States 
navy, read a paper in 1899 before the Institution of Naval 
Architects, which dealt with the triple-screw United States 
cruisers Columbia and Minneapolis, in which he made 
great claims for the improved efficiences obtained with 
them, as compared with twin-screw cruisers. He esti- 
mated that for ships of from 12 to 20 knots speed, there 
was a gain of 8 per cent. by using twin screws as against 
single screws. He further estimated that for triple screws 
as against single, there was a gain of 5 per cent. for 
15-knot ships, rising to 12 per cent. for 20-knot ships. 
Unfortunately these figures were more nearly assertions, 
than actual proofs, and perhaps the best comment upon 
them is an extract from Sir W. H. White’s contribution 
to the discussion upon the paper. He said: “I have 
great difficulty in dealing with the paper, as it contains a 
great many contentions, not a few speculations, some 
arguments, and very few facts.” Sir William considered, 














and wisely we think, that Admiral: Melville’s conclusions 
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rested on a somewhat slender basis. This is an old story 
now, but facts are unchangeable, and recent experience 
does not lead one to modify the general purport of it to 
any great extent. 

Modern developments in large power marine installa- 
tions, the adoption of Parsons turbines, or in war vessels 
titted with reciprocating engines, the necessity of keeping 
cylinder heads below the protective deck, make it some- 
times inevitable that the transmission be divided into 
three or more units, and so we are face to face with the 
problem whether we will or not. 

Now these cases are not necessarily identical. Division 
of a large total power derived from reciprocating engines, 
will almost certainly involve the fitting of three pro- 
pellers of fairly large diameter, and this will bring the 
tips into close juxtaposition. The same thing may apply 
when triple screws are adopted on account of restricted 
draught of water. When the reason for triple screws, 
however, is the use of expansion turbines, the revolutions 
are much higher, and the diameter of propeller conse- 
quently much less, in order to obtain a moderate pitch 
ratio. The element of interference with one another may 
thus not act with equal intensity in each case, owing to 
difference in clearance of tips. We must therefore 
remember this in considering the two cases. Now it is 
well known that good efficiences have been and are 
attained with turbine steamers having triple screws, but 
it has certainly not been demonstrated that triple screws 
are better than twin screws for all cases. On the con- 
trary, as we shall see, the evidence is all the other way. 
The triple system is simply unavoidable in some cases, 
and the lesser efficiency must be accepted ifitexists. In 
the case of turbine propellers of small diameter the issue 
is further obscured, because there is sometimes a sacri- 
fice of efficiency due to this cause alone. We must look, 
then, for some facts upon which to base our judgment. 

It has often happened that the French engineer in 
matters of pure science or experimental research has 
shown the way to the world, and anticipated the march 
of events. This question of twin and triple screws is a 
case in point, and we make no apology for quoting freely 
from the very valuable facts available, which have a 
much wider application to-day than they had when 
ascertained and put on record. 

The following abstract, written nearly a quarter of a 
century ago, might very well have been penned yester- 
day :—‘“‘ When the attempt is made to substitute three 
or four screws for a single one, or for twin screws, the 
question is—not to find out if the efficiency is greater 
from the point of view of speed in proportion to power, 
but simply to examine if efficiency be not too much 
sacrificed. The object of increasing the number of pro- 
pellers is to obtain certain qualities, but not to realise an 
increased efficiency. It is not sufficient, moreover, to 
make sure that the use of several screws is possible, the 
best relative positions when three or four propellers are 
employed, must also be studied in order to do away, as 
far as possible, with the action of mutual interference.” 

Here, then, we have the problem set by French marine 
engineers so long ago, and stated in exact terms 
the inquiry which is still being made, but with much 
more insistence now owing to the increased necessity for 
use of multiple propellers. 

A Committee were appointed by the French Minister of 
Marine to control, analyse, and report on the experiments 
to be made. A launch was constructed at L’Orient to 
the designs of M. L. de Bussy, Inspecteur General du 
Génie Maritime. This launch represented on a scale of 
one-tenth of full size, an ironclad, 344.5ft. long, having a 
displacement of 9600 tons. It was fitted with three fast- 
running steam engines which drove the launch at speeds 
corresponding to 17-22 knots for the ship. The Carpe, as 
she was named, represented very well then modern up- 
to-date practice, in spite of the fact that the hull was not 
quite the shape that modern practice dictates. This was, 
however, a common factor to the whole of the investiga- 
tions. 

It is interesting to note that the Committee put on 
record the fact that these miniature trial trips could only 
be carried out in calm weather, because the least ripple of 
the water was the same to the Carpe as a rough sea to 
the vessel she represented. Care was taken to count the 
revolutions, and to record the power over a measured 
distance; to eliminate tide influences, keep the hull 
clean, and to prevent permanent list of the vessel. All 
this is significant in the light of the importance attached 
to recent experiments made with a large model of the 
Mauretania, constructed by Swan, Hunter and Wigham 
Richardson, Limited. 

All reasonable precautions seem to have been taken, 
and the Committee set themselves to elucidate the princi- 
pal questions, which would be raised by the use of a 
system of propulsion with three screws, and particularly 
to decide between two different positions of the side 
screws, Viz. : one position in the same transverse plane as 
the centre screw, and the other situated more in advance, 
the shafts being also brought closer together. The speeds 
were taken to vary directly, and the revolutions to vary 
inversely, as the square root of the dimensions. For 
17 knots speed the revolutions were 120 per minute 
for the ship, so that we see the condition does not 
correspond with turbine practice, but more nearly with 
the triple screw reciprocating engine system. The side 
screws were turned outward on top in the usual] present- 
day manner. 


Here we have a valuable contribution to the subject. | 


The first series of experiments was made with propellers 
having the reasonable pitch ratio of 1.25, all in the same 
transverse plane; then with three others in the same 
position, having pitch ratio of 1.55; thirdly, with two 
large propellers to represent twin screws, the pitch ratio 
being again 1.25 It may be assumed for purposes of 
comparison, that the propulsive areas were identical for 
all three sets. In this first series of experiments, it was 
found that the triple screws with the larger pitch ratio, 
were better than triples with small pitch ratio, and that 
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same disc area. The question of pitch ratio is a little 
foreign to our present consideration, but is valuable and 
interesting to note. More than this was, however, 
observed, and we lay stress on the following point :- 

During the tests with triple screws it was found that 
* an increase of speed was gained when the central screw 
was suppressed.” Further tests confirmed this result; 
we shall allude to this striking fact again. 

A second series of experiments was made with the side 
screws advanced an amount corresponding to about 10ft. 
for the ship, forward of the position of the centre screw, 
each being brought about 1ft. nearer—for the ship—to 
the middle line, at the same time. Two changes were 
thus made simultaneously here, not a desirable procedure, 
but perhaps permissible in the circumstances. In this 
position the triple screws of 1.25 pitch ratio were slightly 
better than those of 1.55 pitch ratio, and better even than 
twin screws in the forward position. This forward posi- 
tion is, of course, neither suitable nor necessary for twin 
screws. 

The results, then, may be summed up as given by the 
Committee: ‘“ Three screws are, from the point of view of 
speed, very nearly equivalent to two screws of the same 
propulsive surface, and immersed to the same depth, 
when the most favourable position is chosen for each 
system.” 

From an efficiency point of view, the twin screws have 
the advantage generally, of both single and triple screws 
in these experiments. How are we to account for this, 
especially in the light of good efficiencies having been 
obtained by some turbine steamers ? 

Let us consider the first controlling factor, interference. 
Here again we need not go away from the report of the 
same Commission. From experiments made with a small 
propeller of about 24in. diameter, driven at 540 revolutions 
per minute in still air, they deduced the following result :— 
A screw propeller draws air from all points situated in 
front of a transverse plane passing through the extremity 
of its blades, and even a little from behind this plane ; it 
then projects this air in a truncated cone, or more 
correctly a sort of truncated pear, the small base of 
which is a circle equal to the diameter of the screw ; the 
generating line being inclined on the outside at an angle 
of 30 deg. to the axis. Properly speaking, the surface 
generated by this line is a zone of unstable equilibrium, 
within which the flame used for test purposes is repelled, 
and on the outside of which the tendency to attraction is 
manifest. It is important to remark that the screw 
in this case is stationary, and if we had to do with 
a vessel in motion, the truncated cone would be 
drawn out so as to approach the shape of a cylinder of 
water. The deduction they make from all this is as 
follows :—* In short, one may conclude from this experi- 
nent that if the three screws interfere with each other at 
great speeds when they are placed in the same transverse 
plane, it is not because they send water to each other in 
consequence of the phenomenon designated by the name 
of dispersion, but rather because they dispute with each 
other for the possession of the water they draw upon.” 
Exactly, and we think no one could put the matter more 
aptly, more concisely, or with more truth at the 
present day. 

Before inquiring into the other factor of the amount of 
augmentation of resistance caused by side and centre 
screws, it is interesting to note that some experiments 
were made upon Italian torpedo cruisers of the Tripoli 
and Folgore class, fitted with one, two, and three screws. 
The results are not strictly comparable, being taken at 
varying speeds, the centre screw also being low down, 
and placed far aft of the ship. A broad comparison can, 
however, be made, and it brings out the fact that twin 
screws were better than triple screws, and about equal to 
single. This is valuable as strengthening the foregoing 
deductions made from a model, by experiments on full- 
sized ships. 

Reverting now to the curious fact recorded in the first 
series of experiments on the Carpe, that “ increased speed 
resulted from suppression of the centre screw.” Is this 
borne out in any experience with full-sized ships? 
Curiously enough, the publication of the Carpe results 
brought out the fact that three-screw steamers of com- 
paratively shallow draught and fitted with triple screws, 
the centres of propellers being all in one transverse plane, 
had given some extraordinary results on trial. The 
vessels were 98ft. long, with 18ft. beam, having screws 
of 2ft. 9in. diameter. When they were tried, they attained 
a speed of 10 miles per hour. Now comes the astonishing 
| result which was given by the builders, that when the 
centre screw was stopped there was no appreciable dimi- 
nution of speed. 

The ship attained the same speed with two engines as 
with three engines working, notwithstanding, it must be 
assumed, that there was the drag of the centre propeller 
to overcome. One infers from this that the ships must 
have had very full coefficients. The reason assigned by 
the builders for this result was “interference” of the 
screws with one another, and this they proposed to cure 
by fitting each screw with a drum and shield, attached to 
the ship. We may be permitted to conjecture that very 
little, if any, improvement would have been attained. 
What then is the explanation? The centre screw, when 
being driven, is absorbing power from the engine, and 
must therefore be exerting thrust which ought to 
appear as increased speed of ship; but it does not! 
What, then, has become of it? The centre screw, in its 
struggle to obtain a supply of water, finds its two com- 
| panion screws acting as competitors instead of coadjutors, 
and consequently has to deflect the stream lines over a 
wider area than it should do otherwise. The augmenta- 
tion of resistance is increased so much by the centre 
screw in these extreme cases as to balance the increased 
thrust, and thus leave the speed unchanged. This seems 
the only explanation which accounts for the fact that the 
centre engine is expending power which must produce a 
corresponding thrust at the centre screw, specially in 
view of the frictional wake, and yet there is no increase 








neither of them was so good as the twin screws of the 





of speed attained. 





Frs. 4, 1910 


We may therefore conclude that any triple screw 
system will be subject to this serious drawback to 
greater or less degree, depending on the proximity of the 
propellers to one another and to the hull of the ship, and 
thus we should deduce that three screws could never be 
better than two, other things being equal. This pre 
supposes, of course, that each system is properly placed 
and has ample dise area. 

The investigation of results with three propellers leads 
on naturally to the consideration of the efficiency to be 
obtained when using four. The problem is similar, 
though we have not to consider a centre screw, which is 
probably the worst position in a multiple system. 

We may suppose, too, that four small screws for a 
turbine installation will have a better chance of obtaining 
a clear run of water than four larger ones suitable for a 
sub-divided reciprocating installation. The shaft tubes 
will be smaller, and a saving of resistance effected. 

From experiments made with models of the Lusitania 
and Mauretania by John Brown and Co., Limited, and 
Swan, Hunter, and Wigham Richardson, Limited, the 
direction of rotation of quadruple propellers to give the 
best efficiency was found to be that the after screws 
should turn outward on top, and the forward ones inward 
on top when going ahead, and this arrangement was 
adopted in the ships. The published propulsive efficiency 
of the Lusitania was only 48 per cent. at the top speed, 
this being the relation of E.H.P. to shaft horse-power, 
and the Dreadnought class are reported to give about the 
same efficiency. 

This is not a very high attainment, and although pro 
pellers of larger area have been fitted, and better speed 
results obtained since with the new Cunarders, we are 
not able to say how much, if any, of the improvement is 
due to better stoking, and consequently increased shaft 
horse-power. Failing this, we must assume the efficiency 
to be not greater than 50 per cent. It was currently 
reported also that the Mauretania obtained as good a 
result with three propellers as with four, after losing one 
by accident. 

This, if true, might also be due to increased trans 
mission of power on the other three shafts, more steam 
being available for the turbines, but it is curious in the 
light of the circumstances we have been considering. On 
the whole there seems no reason to doubt that most of 
the disadvantages that accrue to a system of triple screws, 
in regard simply to efficiency, obtain in a greater or less 
degree with a quadruple system. This brings us to the 
final conclusion, that twin screws hold the field still, 
where adequate area of disc, and moderate pitch ratio can 
be obtained, with sufficient immersion of tips to ensure 
a supply of solid water—to use a sailor’s paradox. Other 
conditions than efficiency, pure and simple, are left out 
of account. 

No stress has been laid upon the possibility of cavita 
tion affecting one system more than another, it being 
assumed for this purpose that care is taken in each to 
keep well clear of the breaking down condition for the 
propellers. 


THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. XIX.* 
TRAFFIC ESTIMATES. 

Wer now come to the estimates of probable trattic on 
and revenue from the improved canals of “the Cross,” 
which have been prepared by the Commission, and which 
are dealt with in Part X. of the report. On the fourth 
term of the reference, which relates to the prospect of 
benefit to trade arising out of expenditure on improve- 
ments, the report contains the following :—* The result 
of our consideration of this term may be summed up as 
follows :—The Commission, as a whole, are unable to state 
that, in their opinion, there would be a reasonable direct 
return on such probable expenditure. Some of the Com- 
missioners would give a negative and some an affirmative 
answer to the question whether there will be an adequate 
direct return. * The Commission add that they 
are not in a position to give any final and conclusive judg- 
ment as to whether the 300-ton scheme or the 100-ton 
scheme should be preferred, but that they point out that 
the former would cost nearly double as much as the latter, 
and that there are many difficulties connected with the 
water supply of the larger scheme. The report clearly 
indicates that they have little hope of the 300-ton scheme 
ever being adopted, and their calculations of traffic are 
based on the smaller scheme. 

The following is a summary of tables which are given 
to show the traffic and revenue on the existing canals and 
navigations of the routes which form “ the Cross.” 

On the question of cost of acquisition, the following 
statement is made :—* If the burden of the cost of unifi- 
cation and acquisition were placed upon the revenue of 
the waterways, as well as that of improvement, the 
-apital cost would be considerably increased, and a larger 
amount of new revenue would be required to meet the 
expenditure.” Excluding cost of acquisition, the Com- 
missioners estimate that the total ton-miles of traffic 
required to produce the future revenue required of nearly 
£965,000—see Table II. ante—is 1,158,000,000 on a basis 
of an average toll of .2d. per ton per mile. “ Distributed 
equally over the 1048 miles of the routes and branches, 
this works out at 1,104,000 tons per mile. If distributed 
over the main lines only, viz., 583 miles, it works out at 
2,173,000 tons per mile.” The average density of traffic 
on the French waterways is, by the by, 422,000 tons per 
mile, and in Belgium the corresponding’ figure is 697,000 
tons per mile. It is also noteworthy that “ the average 
present cost of maintenance of the English waterways, 
relatively small as are their dimensions, is about twice as 
high per mile as the expenditure on maintenance of the 
French and Belgian waterways.” 

The Commission sent out questions to manufacturers 
and traders on the line of each main route as to the 
probable traffic resulting from the improvement of the 








* No. XVIII. appeared January 21st, 
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waterways and reduction of tolls. The replies received | wider locks, ‘would unquestionably possess some strategical 
were few, and “it cannot be said that these inquiries | v#lue. 


elicited very numerous or exact assurances of traffic.” 
The Commissioners do, however, deduce from the replies 
a prediction of traffic on Route A amounting to 4,220,912 
tons in the event of a 50 per cent. reduction in rates, and 
1,550,178 tons in the case of a 25 per cent. reduction. 


(2) That this value is not so great as to induce his Majesty’s 
Government to propose either the expenditure of a considerable 
sum of public money or a State guarantee of interest on the total 
estimated cost of construction. 

(3) But that some Government aid would be obtainable towards 
a commercial canal, provided that it were constructed of the given 





They add that some additional expenditure would be | dimensions so as to suit Admiralty requirements,* and that 


























| Mileage. Gross revenue, 1905, 
| sats vai en - Total r 
Routes, | Main routes | Branches 7 Fein. From expendi- | = : 
as and wnkat: Total 1905 Tolls ane Total fae | — in 
| branches to | proved mileage. pa eS Bren | Sone in 1905. one 
ibe improved. | : 4 ss 
£ eo £ 
A sealy RS Sari 2744 | 894 364 3,066,790 93,206 47,432 | 140,638 75,158 | 65,480 
er ie has vas 2704 | 17 2874 1,209,260 22,139 7,410 29,549 30,063 | 515* 
aes 137 284 1654 | 3,516,739 | 106,878 19,978 | 126,856 97,315 | 29,541 
D ae 111 15 126 2,095,267 57,907 43,145 101,052 48,434 52,618 
Totals... — ee | 793 150 943 9,888,056 | 280,130 117,965 | 398,095 250,970 | 147,124 
Birmingham canals... ... | 141 141 6,716,343 154,380 15,497 | 169,877 88.311 | 81,566 
Grand totals of A, B, C, D, | | 
and Birmingham canals ... | 793 291 1084 16,604,399 | 434,510 133,462 567,972 339,281 228,690 
* Loss 


necessary in duplicating locks, &c., if a traffic approach- 
ing the first figure were obtained. 
THE PROPOSED WATERWAY AUTHORITY. 
Part XI. contains the proposals of the Commissioners 


with reference to the future control of English water- | 


ways. After discussing the existing forms of ownership 
and control and the numerous suggestions made as to 


alternative systems of public control, the report recom- | 


mends that “ English and Welsh waterways, when and 
in so far as they are taken over, should be placed under 
the direct control of a central ‘ Waterway Board’ con- 
sisting of three or five commissioners, who would be paid 
and give their whole time to the work. 


The first commissioners should, we think, be named in 
the Act of Parliament. It should be the duty of the 
Board to report annually to Parliament.” Further— 

It would be the duty of the Waterway Board to review the 
whole situation in the light of the information reported by our- 
selves, and of such supplementary information as they may think 
necessary to obtain. This review should, of course, be conducted 
from a practical point of view, with special regard to finance, to 
the extent to which localities and interests specially benefited 
would render assistance, to ie ar of traffic, and to competition 
with railway companies. It is obvious that the reconstruction and 
improvement of waterways must ultimately depend on questions 
of finance and of benefit to the trade of the country, and that 
State funds or State credit can only be pledged on business prin- 
ciples ; in other words, on the strength of «a reasonable prospect 
of a return, direct or indirect, on the outlay on such reconstruc- 
tion and improvement. F If on such a review of the situa- 
tion the Waterway Board were satisfied that either the 
acquisition and unification or also, in addition to these measures, 
the reconstruction and improvement of certain waterways would 
be desirable, on the business principles above stated, they should 
propose a scheme which rast 9 of course, require parliamentary 
sanction before the Board commenced to carry it out. 

An alternative scheme is also suggested which would 
have the effect of placing the Waterway Board under the 


control of the Development Commissioners, appointed | 


under the Act of 1909, as regards the consideration of 
schemes of improvement prepared by the Board, leaving 


the actual execution of improvements and control of the | 


waterways in the hands of the latter body. The Water- 
way Board would also have the duty of proposing the 
acquisition of other waterways than those included in 
“the Cross,” especially “any 
importance now in the hands of railway companies, 


which should be included in one or more of the earlier | 


schemes.” 

The waterways included in “the Cross” would be 
vested in the Board, either by the Act constituting that 
Board or by a subsequent Act sanctioning an early 
scheme proposed by them. 

The Commissioners also make certain recommenda- 
tions and suggestions with regard to some English water- 
ways not comprised in the main scheme of “the Cross,” 
as well as recommendations as to modifications of the 
general law affecting all waterways. 

FINANCIAL RECOMMENDATIONS. 

The recommendations of the Commissioners with 
reference to the financial procedure for the acquisition, 
unification, and improvement of the waterways are con- 
tained in Part XII., and are as follows :— 

(1) That the stock issued in respect of the transfer and acyuisi- 
tion of the property of each canal company should be in the nature 
of a free grant, or of a loan with long deferred date of repayment 
of interest and capital, or a combination of free grant and loan. 

2) That the stock issued, or loans raised, by the new authority 
for the now of carrying out the works of improvement of water- 
ways should be guaranteed by the State. 

(3) That the commencement of the sinking fund for the redemp- 
tion of the last mentioned stock or loans should be deferred for a 
period of years. 

SCOTTISH WATERWAYS. 

The Scottish waterways are dealt with in Part XIV. of 
the report. The various proposals for the construction 
of a ship canal between the Forth and the Clyde, the im- 
provement of the Caledonian and Crinan canals, and the 
suggested canal through the Isthmus of Tarbert are dis- 
cussed in some detail. 

Forth and Clyde ship canal scheme.—With regard to 


the ship canal scheme which we described in our issue of 


December 24th, 1909, the Commission sought the opinions 
of the Board of Admiralty and the Committee of Imperial 
Defence, as a result of which a memorandum of conclu- 


sions embodying the views of the Admiralty and the | 
| 


Committee was furnished to the Commission by the Prime 
Minister. These conclusions show :— 

(1) That a — canal, constructed of the depth finally proposed 
by Sir John Jackson and Messrs. Stevenson, but of a considerably 
greater width at the bottom—148ft. instead of 100ft.—and with 





The Board | 


should be a body entirety dissociated from party politics. | 


British waterways of | 


(4) It followed the route through Loch Lomond and Loch Long, 
the only one which satisfies naval requirements. 

Caledonian Canal.—The Commissioners “ do not feel 
able, after careful consideration of the arguments on 
either side, to recommend that there should be any 
expenditure of public money in making the considerable 
enlargement of the Caledonian Canal suggested,” but they 
| recommend that the Government should take into con- 
sideration the advisability of making further grants for 
the works of improvement recommended by the resident 
engineer, at a cost of between £80,000 and £100,000, in 
| view of the fact that the canal is State property, and 
should “ not be allowed to remain in a condition in which 
long stoppages of traffic, for want of sufficient water, may 
from time to time occur.” These improvements include 
the lowering of the summit level between Loch Oich 
and Loch Lochy. 

Crinan Canal and proposed Tarbert Canal.—With 
regard to the existing Crinan Canal, which is also the pro- 
| perty of the State,and the proposed canal through the Isth- 

mus of Tarbert, which is suggested as an alternative to the 
reconstruction of the Crinan, the conclusions of the Com- 
missioners are as follows :— 


‘*A strong case has been made out for an improved communica- 
tion across the Mull of Kintyre, with only two locks, at the two 
entrances, for much larger vessels than the smail craft that at 
present navigate the Crinan Canal—capable, indeed, of taking 
the largest ships that ply between the Western Islands and 
Glasgow, witha reasonable margin for probable future develop- 
ment in their dimensions. . Between the rival projects, 
viz., the improvement of the Crinan Canal and the construction of 

|acanalat Tarbert . . the Commission would not attempt 
to decide. sar 

The final recommendation concerning the Scottish 

canals is “ that the Caledonian and Crinan canals, and 
the projects for their improvement, should be among the 
interests confided to the care of the Waterway Board.” 

It should be mentioned that all the Commissioners, 
including those who sign the minority reports, are unani- 
mous with regard to the conclusions and recommenda- 

tions concerning Scottish canals. 





THE TRANSCONTINENTAL RAILWAY 
SURVEY OF AUSTRALIA. 


THE political union of the Australian Colonies in 1901 
has just borne one of its most important fruits in the 
recent completion of the 1070-mile survey for the proposed 
line intended to connect the hitherto isolated State of 
Western Australia with the four other States of the con- 
tinent. These latter, viz., Queensland, New South Wales, 
Victoria, and South Australia, have enjoyed the benefits 
of intercommunication by railway from a date many years 
prior to federation. As over £20,000 has been: spent 
by the Commonwealth on a mere outline survey after 
much parliamentary opposition, we may fairly assume 
that the construction of this long sought for railway will 
| follow as a certainty in the near future. We describe it 
| as long sought for, because we find that the expectation 

of the Federation financing a scheme which the Western 
Colony alone was unable to undertake was one of the 
chief reasons for the latter joining the Federation ten 
| years ago. Towards the initiation of the project, after a 
report of their late chief engineer, Mr. C. Y. O’Connor, 
the Government of Western Australia sent Mr. John 
Muir, Inspector of Engineering Surveys, to explore the 
| practically unknown country in that State which would 
| be traversed by the proposed line. His report, dated 
| October 81st, 1901, notwithstanding its forbidding blue- 
| book form, and, in a double sense, its dry details, reads 
| like a veritable romance, and if its author had been so 
| inclined, its expansion into the latter form would have 
| been easy indeed. Mr. Muirtravelled with a small party, 
| taking five riding camels, and seven others carrying the 
impedimenta, through a practically waterless country, 
| the animals being restricted to a drink once in five days. 
| One of the many troubles met with was the difficulty of 
| preventing the camels returning to the last water hole 
| passed, these intelligent beasts not being sufficiently con- 
fident of the prospects in front of them in this respect 
| to travel cheerfully onward. The journey was made 
| from Kalgoorlie to Eucla, then to fifty miles north 
| of that place, and back to the starting-point, cover- 
ing nearly 1000 miles. Other travellers had visited 
other parts of the country between Port Augusta, 
in South Australia, and Kalgoorlie, the points pro- 





| * The minimum dimensions required by the Admiralty are :—Depth of 
canal, 36ft.; width on floor, 148ft.; length of locks, 850ft.; width of lock 
entrance, 110ft.; depth of locks, 36ft. 
t Vide Tuk Eneiger, July 31st, 1908, and December 11th, 1908. 








posed to be connected, and the Commonwealth Govern- 
ment took up the investigation by appointing a committee 
of engineers to inspect and report. This body consisted 
of the engineers-in-chief of the five States concerned, 
viz. Messrs. Deane, Pagan, Kernot, Moncrief, and Palmer, 
who reported in 1903. 

The chief objects to be gained by the construction of 
the proposed line were five in number, as under :— _ 

(1) The saving in time inthe conveyance of the Euro- 
pean mails. At present the nearest port to Europe connected 
by rail tothe capitals and other portions of the four Eastern 
States is Adelaide, in South Australia, where the ocean 
mails are now landed and embarked. By changing this 
point of departure to Fremantle, in Western Australia, 
which is connected by railway with Kalgoorlie, two days 
at least would be saved in the through route, and as 
regards Sydney and Brisbane, if a comparatively short 
railway gap between Broken Hill and the New South 
Wales system were filled up, the saving in the travelling 
time to and from the two Eastern States would amount to 
three days. ; 

(2) The Coolgardie and Kalgoorlie goldfields were dis- 
covered in 1893, and their development has had a strong 
influence in the pressure exercised by Western Australia 
in favour of the trans-continental railway. Naturally, 
there is a considerable traffic between these mining 
centres and the Eastern States of the Commonwealth, 
which traffic has, at present, to go round by Fremantle, 
that is to say by rail and sea, covering some 1000 miles 
more than would be necessary if the connecting line were 
made. This is the second object in view. 

(3) The advantage of any through connegtion by rail to 
the defence of the continent from a strategic point of view 
is so obvious and has been so clearly shown by military 
experts that it need not be enlarged upon. 

(4) The existing trans-continental telegraph line, which 
would be shifted to the railway line, would be thus much 
more easily maintained and protected. 

(5) This object, that of opening up for use the enor- 
mous tract of at present practically unoccupied country, 
was at first considered the least in importance, and the 
last in order, as that country was unlikely, from its 
supposed desert character, to produce any but the 
most meagre results in regard to settlement. The 
several investigations which have been made, how- 
ever, show that the country is by no means a desert, 
nor is it absolutely rainless, though the rain that does 
fall largely escapes from the surface by percolation 
through the limestone formation which is so extensively 
prevalent. There are, therefore, virtually no water- 
courses nor lakes, but there seems abundant promise of 
a fair supply of underground water which has only to be 
bored for. The rainfali appears to be adequate to produce 
well grassed plains, the best proof of which is the exist- 
ence in large numbers of kangaroos, emus, wild turkeys, 
and even the imported rabbit, which has migrated’ from 
the more settled districts. 

The report foreshadowed the cost at about £5,000,000, 
and that there would be at first an annual loss of £87,000, 
after providing for interest and working expenses, which 
would probably dithinish to zero in about ten years, when 
the account would begin to show a fair balance. _ 

Considering the great indirect gains following the 
making of the line, it is no wonder that the vote for the 
survey, which had been lost by a casting vote pre- 
viously, was carried in 1907. If we take the fifth 
object alone, a rough calculation will show that if a 
belt of country of ten miles each side of the line 
were enhanced in average annual value by 14d. per acre, 
the deficiency of £87,000 would be made up. This result 
can easily be imagined possible, seeing that through 
want of communication, the land, which is the property 
of the State, has practically no value at present. As to 
the estimate, the country has been shown to be nearly 
flat, with intervals of slight undulations, while, as may 
have been inferred, the bridges will be very few. £8575 
per mile has been put down for the works, of which £280 
is for the earthwork. 70 1b. rails, a minimum gradient 
of 1 in 80, and the standard gauge of 4ft. 8}in. are provided 
for. With regard to the earthworks, &c., so many thousand 
miles of them of similar character have been constructed 
in Australia, largely in the far interior, that the five railway 
engineers were fairly safe is estimating before survey, 
making a due allowance for distance from base, provision 
for supplies and water, &. &c. As to the gauge, the com- 
mittee had in mind, no doubt, the decision of a previous one, 
as to the unification of the deplorable diversity at present 
existing, that if such were arrived at, the 4ft. 8gin. gauge 
should be the standard. Until that desirable consumma- 
tion be reached, however, the recommendation of the last 
committee will lead to greater diversity. For instance, 
a future traveller from Queensland to Fremantle by rail 
will start in his own State on the 3ft. 6in. gauge. On the 
border he will change to the 4ft. 84in. through New South 
Wales, then 5ft. 3in. through Victoria and part of South 
Australia, and on 3ft. Gin. through the rest of that State. 
Here he will board the transcontinental train on 4ft. 84in., 
and finally revert to the gauge he started on, 8ft. 6in., 
from Kalgoorlie to Fremantle. 

The late Mr. O’Connor, in the report already referred to, 
gave some approximate mileages in connection with the 
proposed line, and also an estimate of the time occupied in 
travelling by it between different points, which informa- 
tion may fitly conclude this article. The speed is taken 
at an average of forty miles per hour, which most people 
will judge to be unwarranted for many years to conie, 
with two hours’ stoppages, each at Kalgoorlie, Adelaide, 
Melbourne and Sydney. 


Miles. Hours. 
Fremantle te Kalgoorlie ... ... 387 ... ... 10 
% » Port Augusta ... 1487 ... .. -3 
,» Adelaide... ... 1746 ... ... 46 
, Melbourne ... ... 2229 ... ... 60 
is 53) ERI ci ace nee, SSR ce) sax 
ia ;, Brisbane sak ace. Le ce 


It is probable that for many years after the construction 
of the new line, which is to occupy four years, travellers 
will have to be content with speeds much less than these, 
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BASCULE BRIDGE OVER THE HARBOUR CHANNEL AT COPENHAGEN 


( Foe deseviption see page WT) 
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BASCULE BRIDGE AT COPENHAGEN. 


THE city of Copenhagen has for some little time now been 
in possession of a handsome new bridge of the double bascule 
It provides improved facilities for communication 
between the city properly so called and the suburb of | 
are 
The bridge has a length 


type. 


Christianshavn, on the Island of Amagar, which 
separated by the harbour channel. 
of 258ft. between land abutments, and spans this channel, 
which has a depth of some 25ft. 6in. 
the bridge itself has a clear width of 92ft. 6in. The new 


bridge is constructed upon ornamental lines, and is in 


harmony with the picturesque character of the neighbouring 


buildings. It is thrown across the waterway at a point 


directly north of the structure it superseded, and the banks | 
of the channel had to be trained, and the bridge set at the | 
correct angle to the current, so as to ensure navigation on the | 


river being completely satisfactory. 

Owing to the heavy traffic on the waterway the erection of 
the work entailed the surmounting of several difficulties. It 
was quite impossible to build the caissons for the piers on the 
spot, and they were accordingly constructed in a convenient 
position in the harbour and then towed into place and sunk 
upon the foundations which had been prepared for them. 


The caissons, the overall length of which is 76ft. 5in. witha | 


inaximum width of 26ft., are provided with chambers 
into which the tail ends of the leaves with their counter- 
weights descend when the bascules are raised, and they also 


contain a large portion of the hydraulic machinery. 
They were constructed on slips. Each was built up 
on a ring-shaped iron girder provided with transverse 


stiffeners. 
riveted, and to the outside was attached the vertical sheet 
iron plating forming the wall of the caisson. 


feet. Launching was carried out in the usual manner. Con- 
crete was then laid on the bottom to form a foundation for 
the masonry, which was so built as to form a well, with 


transverse walls serving as buttresses, and with chambers | 


between them. This work was carried out while the caisson 
was afloat, and as the mass gradually sank under the super- 
imposed weight of the masonry the sheet iron lining was con- 
tinued upward, a height of about 3ft. thereof always being 
maintained above water level. When the caisson had been 
built in this manner to thé requisite height, the top was cor- 
belled to receive the granite masonry forming the super- 
structure of the pier. 

This method of construction was carried on until the 
bottoms of the caissons had sunk to a depth leaving only a 


~ 
{ 
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space of about 12in. between the under surface of the bottoms 
und the upper faces of the foundations which had been pre- 
pared to receive them. The caissons were ultimately towed 
into position above the foundations, and then slowly sunk 
until the iron ring girders bore upon the surface of the 
foundations. Divers then descended to see that the piers 
were in correct position, and the caissons were grouted to the 
foundations with cement mortar. 

Thecombined length of the two lifting leaves is 109ft. between 
centres, while the fixed spans, which are of the ordinary 
plate-girder pattern, have a length of some 55ft. The movable 
spans are constructed in accordance with the Strauss trun- 
nion bascule principles. The counterweight, when the spans 
are down, rests in a position high above the roadway in a 
tower, being pivotally carried on two legs on pins in the tail 
ends of the leaves, the movement of the counterweight above 
being controlled by the usual links constituting the charac- 
teristic parallel motion of the Strauss design. As the 
leaf rises the counterweight descends toward the road- 


way, finally disappearing into a pit, when the limit 
of the upward travel of the span is reached. The 
equipoise of the leaf and its counterweight during 


this movement is dependent on the four axes of rotation, 
viz., the axis of the platform, the point of support of 
the counterweight on the tail end of the leaf, the axis of 
rotation of the guiding member on the counterweight, and 
the fixed axis of rotation of the guiding member on the tower 
structure, lying in the angles of a parallelogram. The 
advantage claimed for this arrangement is that the length 


of the tail ends may be considerably reduced, and space | 


rendered available for a large heavy counterweight. Each of 
the leaves of the bridge has a weight of 146 tons, and the 
weight of the counterweights is 247 tons. In order to elimi- 
nate all vibration arising from traffic, the bridge has been 
constructed in such a manner that the leaves are locked 
against each other by hinges in the upper part of the top 


chords, while the pressure is transferred to abutment hinges | 


on trestles in the piers. 
In raising the bascules, the first operation is the lowering 


of the counterweights upon the tail ends, so that they counter- | 


balance the weight of the leaves. This is carried out 
hydraulically. The leaves are then raised by means of 
electrically-driven gearing. Each of the leaf girders carries 
4% spur gear meshing with a series of fixed pinions, and vertical 
shafts extending through the columns of the towers. 

When the bascules have been lowered again to their correct 
position, the pressure of the counterweights on the tail ends 
of each leaf is removed by hydraulic pistons, which lift the legs 
of the counterweights until they cease to bear upon the tail 


The movable part of 


To the underside of the ring bottom plates were | 


For purposes | 
of launching this was only carried up to a height of a few | 
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| ends of the span. Themechanical action of raising and lowering 
| each leaf is carried out by means of two 54 horse-power electric 
| motors running at 450 revolutions per minute, one in each 

tower. About 13 kilowatts is expended in the raising and 

lowering of both leaves, and the time occupied in either 
| raising or lowering the bascules is about 25 seconds, the 
same time being occupied in removing the pressure of the 
| counterweight from the tail ends. When vessels pass the 
| bridge, traffic on the roadway is stopped for about two or three 
| minutes. The whole bridge carries two tracks for an elec- 
| tric surface tramway. The bascule section of the bridge has 
| a roadway of 22ft. 6in. opening out on the fixed spans for the 
| convenience of the traftic. On either side of the bascule 
| section is a footpath 11ft. 2in. wide, and on the fixed spans 
this footpath is widened to 13ft. 8in. The cost of the whole 
work amounted to about £57,250. We are indebted for the 
illustrations on this and on pages 116 and 120 and for the 
particulars from which the present article has been prepared 
to the courtesy of Mr. H. C. V. Maller, chief engineer of 
| the Copenhagen Harbour Board, who designed the bridge. 


SHIPBUILDING NOTES. 


THE completion of a new steamer, the Protesilaus, built by 
Hawthorn, Leslie and Co., Ltd., for Holt and Co., reminds 
us of the prominent part played by this firm in introducing 
into the vessels of their fleet what were thought to be at the 
time startling innovations of existing practice. If we re- 
member aright, it was the technical adviser of Messrs. Holt 
and Co. who introduced the widely spaced quarter pillars 
which are now so common a feature of modern cargo 
steamers. Prior to that time, when quarter pillars were 
fitted, they were of solid round iron, spaced about 4ft. apart. 
| They not only were costly to fit, but they caused a great 
obstruction of stowage, and were a source of continual 
annoyance in dealing with cargo. The widely spaced pillars 
introduced by Messrs. Holt had strong girders fitted at their 
| heads to afford intermediate support to the beams, and have 

proved a great boon to the ordinary cargo vessel. The Pro- 
tesilaus is also a ‘‘mastless’’ ship, an innovation which, 
while it may make for efficiency, can hardly be held to 
improve a vessel’s appearance. 





ONE other novelty introduced by the same firm in days 
that now seem Gistant was the practice of spacing frames 3ft. 
apart. This departure from recognised spacing formed, as 
is well known, the subject of a paper read by Mr. Wortley 
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before the Institution of Naval Architects. In his design, 
however, there were three or four hold stringers provided for. 
When that experiment was tried there were many who shook 
their heads in dubiety as to the result. It isa rather curious 
fact that at the present time there are proposals being made, 
not only to build vessels with 3ft. frame spacing, but to build 
them with that spacing and with no side stringers at all. 
THESE proposals are being mooted and canvassed on the 
North-East Coast, and it seems to us that they open up a 
problem of a singularly interesting nature. Practice, it is 
perhaps needless to say, has not yet had time to crystallise 
on the subject, but, so far as we have seen, there appears to 
be a tendency to increase the thickness of the side and 
bottom plating by a considerable amount, so that we might 
have the somewhat unusual condition of things—that the 
shell plating in the vicinity of the neutral axis is of greater 
thickness than the material at the gunwale. The problem 
is of greater dimensions than that of finding the thickness of 
plating supported at 36in. which shall be as efficient in 
resisting water pressure as plating of less thickness supported 
at 24in. or 25in., although that is difficult enough. The 
experimental knowledge available of the flexure of flat plates 
when loaded by forces perpendicular to their surfaces is very 
meagre. What theory there is has taken into account 
bending only, and that by approximate methods, and it 
neglected stretching. Here there is not only the effect of 
water pressure to be determined, but also, in conjunction 
with that, the effect of the increased frame spacing in 
increasing the compressive forces on the hull and the effect 
of the thicker plating fitted in diminishing them. While we 
| shall watch the progress of this experiment with great 
interest, one thing seems fairly certain—that if stringers or 
other intercostal supports to the shell be fitted, as in the 
early Holt boats, it would be quite possible to have this 
increased frame spacing with plating of ordinary thickness. 





WE have received a communication from the patentees of 
the G.M. stability balance, to which reference was made in 
this column three weeks ago. It is pointed out that full 
information is given with the balance as to the manner in 
which it ought to be used, and also on stowage of cargoes of 
varying density. We had seen these books, and admit 
frankly that they contain valuble information carefully com- 
| piled. It is also to beadmitted that, as it appears to us, the 
| instrument is correctly and ingeniously designed for its pur- 
| pose, which is to determine alterations in the position of the 
| centre of gravity of the vessel with reference to a horizontal 
' plane, due to alterations of loading. As in all instruments 
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of this kind, however, care must be exercised in using it, and 
a judicious use of it will be much facilitated by the book of 
rules which has been prepared. We should like also to 
reiterate the caution which was given on a previous occasion, 
that the determination of the metacentric height alone, while 
very desirable, is not the last word on the stability of any 
particular ship. This caution is not unnecessary when we 
find in the contributions of shipmasters and others who claim 
to have a “* practical ’’ knowledge of stability, a definition of 
initial stability as the ‘“‘ stability in the light condition !"’ 





THE events of greatest importance, professionally, in the 
future are the spring meetings of the Institution, and the 
jubilee celebrations to be held in July. Of the latter event it 
may be sufficient to say now that it is understood the contri- 
butions will be mainly of a historical character suitable to the 
occasion, and that the Prince of Wales has consented to hold 
the office of Honorary President. Reference will be made to 
the spring meetings at the proper time. 








SO far us new work is concerned, the general conditions 
are, at time of writing, quiet. The most outstanding event 
in this connection is the additions to be made to the fleet of 
the B.I. Company. 





FROM statements made by General Manager Frankfurter, 
of the Austrian Lloyd, the shipping industry in Austria- 
Hungary seems to be enjoying much more prosperity than in 
some other countries. 1909 was a very good year for the 
Lloyd, and 1910 promises to be even better. Herr Frank- 
furter says the Austrian Lloyd have the most modern fleet of 
any navigation company in the world. Last year the vessels 
were fully occupied, and the dockyards were busy all the 
time. The prospects for 1910 are extremely promising. With 
exceedingly good harvests in India, China, and Japan, these 
| countries should prove good buyers, and an increase inthe 
| Austrian export trade may be looked for with confidence. The 
| Lloyd company will consequently carry out its project of 
| increasing the number of sailings to the Far East. Already 
| the travel bookings to India for the coming season promise to 

double those of last year. The company has made all its coal 
| contracts for 1910, and at higher prices than last year. Its 
| English coal will cost it 1,500,000 crowns—£62,500— 
| more, but the lower prices in India and China, where it also 
| buys, will somewhat offset this. 








ARRANGEMENTS are practically completed for separating 
the Lloyd Arsenal from the Lloyd Company. It is proposed 
to organise a new company for the Arsenal with a capital ot 
six million crowns (£250,000), the bulk of which will be 
owned by the Lloyd. Part of the Arsenal ground will be 
taken by the Government for extending the docks of the 
Stabilimento Tecnico, for Government coalyards, and for 
enlarging and improving the docks and harbour. The com- 
pany will keep its docks and repair shops. The other part of 
the Arsenal will be removed to a point on the bay not far 
from Trieste. It was stated some time ago that the whole 
Arsenal was to be removed from Trieste, and the property 
owners and shopkeepers of the town were greatly alarmed at 
the proposal. . 





THE LAW: AFFECTING APPRENTICES. 

IT is not often now-a-days that one sees reports of cases 
in which points in relation to the law of apprentices arise for 
discussion. This is partly due, no doubt, to the diminution 
in the number of apprentices owing to the action of trades 
unions, and partly to the fact that trades are learned and 
qualifications are attained by other and more modern 
methods. Two cases of recent date are, however, well 
worthy of notice, because they appear to strike at the very 
base of the fabric upon which the laws of apprenticeship 
are founded. In the first of these, which was heard on 
appeal from a county-court, the question was—What is an 
apprentice? It appeared that a watchmaker had employed 
a lad forsome time and then dismissed him. He then took 
him on again upon new terms. Amongst other things, the 
watchmaker undertook to teach the lad a certain branch of 
the trade. He was subsequently discharged for insolence, 
and on being so treated brought an action against his 
employer for breach of contract to teach. Herein lies the 
distinction between an apprentice and a servant. An 
apprentice can claim to be taught, and his master may 
not summarily dismiss him and so break his contract. A 
servant, on the other hand, is entitled to nothing but his 
wages. 

In the case above mentioned the teaching was such a small 
matter that the court held that the agreement was really oneof 
service. It was therefore held that the employer was entitled 
to do what he had done. The next case (Kirkby v. Taylor), 
which was reported in the Times of January 28th, raised the 
apparently fundamental question ‘* Need an apprenticeship be 
in writing?’’ One has so often heard the phrase ‘* indentured 
apprentice ’’ that there ought to be no room for doubt about 
the matter ; but the fact is that it has been in doubt ever since 
1814, and itis only now that thedivisional court have decided, 
for the first time, that a contract of apprenticeship must be 
in writing. It isalwaysa puzzle to the layman to understand 
what it is that the lawyers find to fight about. If a funda- 
mental question of this sort remains at large for close on a 
century, who shall wonder that the time of the courts is well 
occupied? 








THE LoNDON METAL TRADES.—At a meeting held on the 28th 
January, at the London Chamber of Commerce, of firms represen- 
tative of all branches of raw and manufactured metals, a metal 
trades section, representing about 150 of the leading firms, was 
formally constituted. Mr. W. A. Walber was elected chairman, 
and Messrs. ©. Engholm and James Whitby deputy-chairmen. 
Attention was directed to the Board of Trade notice of the intro 
duction of the Provisional Order embodying the maximum 
schedules of port rates on goods imported into and exported from 
the Port of London as affecting the metal trades, a sub-committee 
being appointed to consider the rates in the schedules and to 
formulate any representations or objections for submission to the 
Board of Trade and the Port of London Authority. It was decided 
to invite the co-operation of various other associations and institu- 
tions connected with the metal trades, with a view to common 
action on matters of mutual interest, and also at future meetings 
to consider the following amongst other questions :—Foreign and 
colonial tariff questions (classification, &c.) ; marking of tin-plates 
(trade descriptions, &c.) ; railway rates and classification ; and the 
appointment of arbitrators in metal trades disputes in cases not 








otherwise provided for under contract forms or agreement. 





THE STOAT’S NEST RAILWAY DISASTER. 





WE regret to have to report that a very serious derailment 
took place at the Stoat’s Nest Station of the London, Brighton 
and South Coast Company on Saturday evening last, the 


29th ult., whereby seven people were instantly killed, and | 


about a dozen seriously injured. Of the killed, five—all 

women—were passengers in the train. Two men were on 

the platform, and, being caught by the wreck, were killed. 
Stoat’s Nest Station is three miles south of Croydon, and 


is laid out as shown in Fig. 1, and the course for the train is | 


indicated by the arrows. Where the derailment occurred 
the line is practically straight. 
The train concerned was the first portion—for Victoria— 
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On inspecting the scene of the accident and finding that of 120ft., and the Endrick was the only stream that would 


the junction was not affected by the derailment, but that all 
| the damage was done on the north side of it, we came to the 
conclusion that for some reason one of the wheels was wide 
to gauge, and that it struck the ‘‘diamond crossing’’ at the 
intersection of the up main and down local lines. This idea 
has since received confirmation by the evidence of Mr. Earle 
| Marsh before the Board of Trade inspector on Tuesday, that 
he found, on examination after the accident, that the front 
left-hand wheel had shifted an inch on its seat. 

That being so the rest will be clear by a reference to Fig. 2, 
which shows a diamond crossing, as the wheel would get on 
| the left or wrong side of the nose a and become derailed. 

What then is the remedy? As to the wheel shifting on its 
seat, we would remark that whilst we do not know the 
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Fig. 1—SITE OF THE ACCIDENT 


of the 3.40 p.m. express from Brighton. It was composed 
of an engine, tender, and ten vehicles, made up as follows :— 


Engine No. 41 44-2 
Brake Six wheels 
Pullman Eight ,, 
Pullman Eight 
Third bogie brake Eight 
Third bogie .. .. Eight 
Composite bogie . Eight 
Pullman Me Eight 
Composite bogie. . Eight 
Composite bogie. . Eight 


Third bogie brake Eight |. 


The train was running to time and the speed recorder 
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Fig. 2—A DIAMOND CROSSING 


showed a rate of forty-five miles per hour. The engine and 
tirst four vehicles got safely through the junction at the south 
end of the station. The fifth vehicle, however, became 
derailed on the left-hand side, and, subsequently mounting 
the ramp at the end of the down platform, struck a para- 
chute water column and a signal-post, and so was destroyed 
with the sad results already noted, all the fatal cases being 
in this coach. The remaining five vehicles were derailed, 
but only that next to the ill-fated coach met with any serious 
damage. 

Various ideas have been advanced as to the cause of the 
initiat derailment, only to be abandoned, [A broken coupling 





Fig. 3—AN 


on & passenger train in these days of continuous brakes is no 
longer a cause for derailments, and the supposition that 
climatic conditions had interfered with the road was equally 
out of court as the frost has not been severe enough. What 
appeared likely at first was that the derailed vehicle was a 
light one placed amongst heavy coaches—a common practice 
on southern railways—but this suggestion disappeared when 
it was found to be a bogie vehicle. Then facing points as a 
cause of derailment were again trotted out, and some papers 
went back to the Wigan disaster of over thirty-seven years 
ago as a parallel, 


AMERICAN CROSSING 


Brighton Company's practice in this matter, we 1emember 
that some years ago there were two derailments on the Great 
Western Railway. Because of these the method of securing 


the wheel to the axle was condemned by the Board of Trade | 


and abandoned by the company. 
The question of ‘‘ diamond crossings ’’ is a minor one, but 
| germane to the subject. They do not exist in America where 
| such crossings are laid im as shown in Fig. 3. 
drew attention to the danger of ‘* diamond crossings ’’ in his 
report on a derailment at Stafford in March, 1906. Since 
then the American method has been used on the London and 
North-Western, Great Western and other companies, and 
amongst the latter is the Brighton. Their use necessitates 

| additional point signalling connections, but the angles of the 
crossings may be flatter, and this allows for a higher speed 
through the junctions. 


|PROPOSED FORTH AND CLYDE SHIP CANAL. 





| Fequire to be diverted. His estimate of the cost was 
£20,012,500, or if of increased width £24,000,000. On the 
other hand, a mere,;commercial canal could be constructed 
for £12,200,000. The construction of the canal would take 
seven years to complete. 


A NEW SLIDE RULE. 


MUCH ingenuity has been from time to time devoted to the 
construction of slide rules and other mechanical calculators, 
and in the past we have illustrated and described numerous 
inventions of this class. Where a formula or particular cal- 
culation is of frequent occurrence, there would appear to bea 
tendency to devise an instrument solely adapted for the work ; 
indeed, there are few mathematical problems, whether in 
simple arithmetic or the calculus, which cannot be solved by 
mechanical means. Such instruments naturally possess 
limitations, and in many cases they have but small interest 
| to those outside the class for whose benefit they are designed. 
| The slide rule herewith illustrated can perform many of the 
duties required of the specialised instrument, yet it has all 
the qualities of the ordinary rule, and retains its general 
applicability. This device, known as the Yokota slide rule, 
| is manufactured by John Davis and Son (Derby), Limited, 
| and resembles the more familiar rule associated with the 
| firm’s name. From the engraving it will be seen that in 











SLIDE RULE 


YOKOTA 


Colonel Yorke | 


| place of the four scales of the ordinary slide rule, eleven 
scales are engraved on its surface. Starting with that at 
| the top of the engraving, the fourth, fifth, seventh, and 
| eighth scales are identical with those of the usual pattern. 
| The sixth scale is formed in such a manner that the numbers 
| on it are the third powers of those immediately below, so 
| that the cube and cube root of a number can be read off 
| directly. It is, of course, possible to obtain the cube root of 
a number on the ordinary slide rule, but the method is 
somewhat slow. As the numbers on the fifth scale are the 
squares of those on the seventh, it is obvious that they must 


| be the % powers of those on the sixth, so that we can also 


MR. A. STEVENSON, M. Inst. C.E., Edinburgh, on January | 


| 31st, readan illustrated paper on ‘‘ The Proposed Forth and 
Clyde Ship Canal’’ before the Royal Scottish Society of 
| Arts. The author discussed the route up the valley of 
the Forth, through Loch Lomond and down Loch Long to 
Firth of Clyde. 
feasible from almost all points of view by a committee of 
| Edinburgh gentlemen who had years ago commissioned his 
firm to study and report. 


| fashion. 


This had been decided upon as the most | 


| 


r ‘ : | logarithms of 
After discussing at considerable | 


length the arguments —much canvassed for and against the | 


proposal of a canal—viewed from the commercial and strate- 
gical standpoints, Mr. Stevenson dealt with the engineer- 
ing questions of construction and cost. 
his firm and the committee was :—Beginning in the deep 
water just above Rosyth, to dredge a channel in the 
| Forth up to Alloa, a distance of eight miles, and 
| there to construct locks to raise vessels to the 
level of Loch Lomond, which was only 22ft. above the 

level of the sea; from that 

point to form the canal up the 


practically the lowest ground 
all the way so far as Buchlyvie, 
a distance of 20 miles from 
Alloa; then to pass through 
the haunch of Ben Lomond 
four miles into the valley of 
the Endrick by a channel or 
deep cutting. Nearing the 
mouth of the Endrick the land 
fell rapidly to a level of 30ft. 
above sea level, and they 
reached Loch Lomond, which 
then formed the course of the 
canal up to Tarbet, a distance 
of 12 miles, which was deep 
enough to float the largest 
vessels with the exception of a 
short cut between two islands. 
From Tarbet, by a short cut- 
ting of 1? miles, through 
land which contained a maxi- 
mum elevation of 160ft. above 
sea level, they reached Loch 
Long at Arrochar, where, by 
one or two locks, depending 
on the state of the tide, they 
dropped down to the sea level 
in Loch Long, and, following 
it for a distance of 13 miles, 
they reached the Firth of Clyde 
opposite the Cloch Lighthouse. To avoid difficulties, how- 
ever, he thought it would be advisable to leave the tempt- 
ing low-lying land of the Forth Valley between Alloa 
and Stirling, constructing locks instead just above Grange- 
mouth, and, striking inland at once, passing to the south of 
Stirling in place of to the north, and joining the low ground 
again in the valley after passing Stirling. The deepest 
cutting would be 285ft. at the head of the Forth Valley. 
The width of the canal as designed was 100ft., and the depth 
36ft. The railways met with, and most of the roads, would 
be carried over the canal by fixed bridges having a headway 





The original idea of | 


valley of the Forth, keeping in | 


| hand end of the first. 


obtain with ease the 3 and # powers of any number. Here, 
again, the ordinary rule is available, but in a clumsy 
With the latter form of instrument it is impos- 
sible, except in the above cases, to solve directly an equation 
of the form x = a’ where b is any number other than a 
positive integer. On the Yokota rule provision is made for 
such calculations. Thus, the first, second, and _ third 
scales are engraved to represent the logarithms of the 
numbers. The three scales are con- 
tinuous, and, starting with unity at the left-hand end 
of the third scale, they extend to 10° at the right- 
To solve the above equation, it 
can be put in the form log log x = log b + log log a, and by 
bringing, with the help of the cursor, the left-hand end of 


| the seventh scale beneath a on the log-log scales, x may be 





| read directly on the log-log scales over 6 on a: scale. 


The ninth, tenth, and eleventh scales are engfaved as the 
reciprocals of those on the first, second, and third. By 
means of these it is possible to find values of x when 6 is 
negative. Thus, if we desire to find the value of 4.84~ 15, the 
cursor is placed with reference to the first scale, in the posi- 
tion shown in the engraving. Bringing 1 of the seventh 
scale beneath the hair-line, we read .1287 on the eleventh 
scale be ow 1.3 on the seventh. It will be obvious that 
the 6 log-log scales greatly extend the use of the slide ru e. 
In addition to problems of the above kind, solutions can 
be found on the Yokota rule for equations of the form a* = b 
and x” = 6. Common and hyperbolic logarithms are easily 
found by setting 1 on the seventh scale beneath 10 or e on 
the top log-log scales. In this position the logarithm of any 
number on the top three scales will be found directly below 
on the seventh. A more direct method of finding the 
mantissa to the base 10 is provided however. The principal 
scales on the face of the rule are 10in. in length, thereby 
differing slightly from other well-known instruments in which 
a 25cm. length is commonly adopted. On one edge is fixed 
the customary 10in. scale divided decimally, and a small 


| tongue forming part of the cursor projects downwards across 


this edge. To find the mantissa of any number the hair-line 
is brought into register with it on the eighth scale, and the 
required figure read on the inch scale by means of the pointer. 
The usual sine, secant, and tangent scales are provided on 
the back of the moving slide, and are worked in the ordinary 
way. The rule has many interesting possibilities, and while 
more expensive than the ordinary form, there can be no doubt 
that it will be found extremely useful to many mathe- 
maticians and engineers. 


INSTITUTION OF CrvIL ENGINEERS: GLASGOW ASSOCIATION OF 
SrupENTs.—At a meeting of this body, held in the Institution 
Rooms, Glasgow, on January 31st, a joint paper on ‘* Some — 
cations of Electricity to the Construction of Works” was read by 
Mr. John $. Nicholson, Lecturer in Electrical Engineering in 
Glasgow University, and Mr. Nathaniel Martin. The paper 
dealt with the conditions under which an electrical equipment 
could profitably supersede the ordinary equipment of isolated steam 
units, which has hitherto held the field in the construction of 
works. A description was given of the various types of electrically 
operated plant already used in public works, and now on the 
market. ‘The considerations influencing the adoption of ¢lectricity 
on such works—cost of unit, character of current, and voltage 





were also discussed. 
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RAILWAY MATTERS. 


Tue Electrical World states that a 2.5-ton four- 
passenger Scherl gyroscope monorail car has been recently exhibited 
in operation on an elliptical track at the Clermont Skating Rink in 
Brooklyn. The car is provided with two gyroscopes revolving in 
opposite directions in vacuo at about 8000 revolutions per minute. 
The car maintains its balance under all conditions of loading and 
speed. Our contemporary remarks that ‘‘ the advantages of this 
extraordinary combination from the standpoint of tractive economy 
are not apparent.” 


Tuer North-Eastern Railway Company has recently 
been increasing the local railway facilities on its electrified section 
by linking up the newly developed junction station at Manors 
North with the Central Station. Mr. C. A. Harrison, of the North- 
Kastern Railway, mentioned at a recent meeting of the Institution 
of Civil Engineers that the electric service effected a saving of 
time without increasing the maximum speed. The time taken in 
running a round trip between the Central Station and Manors 
North, vi@ Whitley and Benton, was in the case of steam trains 
#8 min., while the electric trains stopping at all the stations do the 
round in 58min, The less platform accommodation and the higher 
duty per platform at terminals due to the abolition of attaching 
and dauting locomotives is alsoa good feature. According to 
the local Press, three electric parcel vans are now used for dealing 
with the fish traffic between Tynemouth and Newcastle. The total 
length of electrified lines is now 75 miles, and trains are made up 
as required to a length of 550ft. Itis also stated that the electrified 
lines asa whole are now carrying more passengers than they have 
ever done since the date of their opening. 








AcTIVE operations in railway building, states a con- 
temporary, are going on in the provinces of Pinar del Rio, Santa 
Clara, Camaguey and Oriente, in Cuba, and many thousand men 
are employed. There appears to be a pronounced tendency to 
close up the gaps in the lines and to strike out across new terri- 
tories, so as to give even the most remote corners of the island 
convenient connections by rail with the largest cities or the 
smallest towns. With the work on hand finished in the Province 
of Oriente, the whole south-western portion of it will be opened 
up. The general manager of the Cuba Railway predicted the 
opening line between Bayamo and Santiago will be opened in 
Jane, 1910. President Gomez recommended, in his last message 
to Congress the building of a line between Nuevitas and Caibarien, 
on the north coast of the island, and a Bill has since been intro- 
duced in Congress to subsidise the construction of this line. At 
Camaguey a new station is being erected. The new work in 
Santa Clara province consists of an extension south from Placetas 
to Trinidad. This branch is about half finished and runs between 
and parallel to the Sancti Spiritus and the Cienfuegos branches, 


THE Santa Fé Railway, states the Railroad Age 
(iazette, began the use of California crude ‘oil for treating pine 
sleepers in 1901, and those put in the track in February, 1902, are 
to-day in first-class condition, without a sign of decay, although 
untreated pine sleepers in the same track would not last over two 
years. Two and a-half years ago a lot of pine sleepers were 
treated in this way and sent down to the Mexican Central, Tam- 
pico branch, which, for sleepers, has about the most destructive 
climate to be found in North America. The untreated pine 
sleepers which were used there had an average life of something 
over a year, but those treated with California oil, when recently 
inspected, were in excellent shape. At Albuquerque, N. Mex., 
the Santa Fé is using crude oil for all the pine sleepers used in that 
territory. It is not used for spruce or the harder woods, because 
this oi] wili not penetrate these woods in a satisfactory manner. 
Creosote is, therefore, used for this class of sleeper. At the 
Somerville sleeper-treating plant of the Santa Fé some crude oil is 
used, but only in experimental work, in the way of mixing 
certain proportions of creosote and crude oil. The results of such 
mixtures have not yet developed. 


AccorDING to a contemporary, the Compagnie des 
Chemins de Fer l'Ouest have presented a scheme for the electrifica- 
tion of the lines running to St. Germain and Argenteuil, at a cost, 
including that of the generating station, of £2,440,000. The 
State railways administration has adopted this report, with the 
two modifications set out in M. Chaigne’s report on the State rail- 
ways. The first modification refers to the underground station at 
St. Lazare, estimated alone to cost £720,000, which is held to be 
unnecessary, the existing station being considered of a capacity 
sufficient for a much greater amount of traffic than is at present 
experienced, and than would be probable were all the lines on the 
right bank of the Seine electrified. With regard to the second 
modification, while the Western Railway’s scheme only contem- 
plated the electrification of the line to Argenteuil and St. Germain, 
the new one involves the electrification of all the lines on the right 
bank of the river. The total cost is put at £2,660,000 for the 
electrification proper, including the generating stations, and 
£280,000 for road works. The expenditure will be spread over 
the years 1910 to 1914. A beginning of the work will be made 
this year, for which £80,000 will have to be provided. 


AccorDinG to the Electrical Engineer the question of 
tramway communication through Quinton, a district recently in- 
corporated with Birmingham, has been raised by the notice given 
of a renewed application by the Halesowen Light Railway Com- 
pwy for authority to construct certain light railways in parishes 
wholly outside the city, and one passing through Quinton, the 
object being to form a link with the existing tramway of the Bir- 
mingham and Midland Tramway Company. The application with 
regard to the latter part of the scheme was opposed by the Cor- 
poration in 1903, and refused by the Light Railway Commissioners, 
and it will be again opposed on the ground that by the incorpora- 
tion of Quinton with the city it has become more urgent that the 
Corporation should retain control of the portion of the road over 
which the company are now seeking powers, and which forms the 
boundary between Smethwick and Oldbury 6n the north-east side, 
and the city on the south-west. The City Council has been recom- 
mended by the Tramways Committee to take the necessary steps 
for applying to Parliament. for power to construct a tramway 
along ar fone between the King’s Head and Balden-road so 
soon as the demand for such tramway will, in their opinion, justify 
the application. 


In a paper read before the Leeds local section of the 
Institution of Electrical Engineers by Mr. H. E. Yerbury on 
‘** Equitable Charges for Tramway Supply,” it is stated that very 
caustic remarks have been made relative to the accuracy of 
meters used for registering units to tramway departments, but 
it can truly be said that if watt-hour meters are used and are 
maintained in an efficient state, their accuracy is well within the 
limits allowed by the Board of Trade, and in the author's 
experience, with a standard high-capacity meter taking the entire 
output of a station compared with the readings from twenty 
separate meters on different feeders, the inaccuracy has never 
been greater than 0.8 per cent over a period of three years. As 
tramway departments appreciate that power lost on mains and 
distributing feeders costs as much as power actually taken by 
motors on cars, they themselves should be responsible for the 
length and sectional area of all cables, so that where electricity is 
metered from one generating station or from sub-stations no dis- 
putes can arise as to transmission losses due to cables being laid 
on a too economical basis. It is furthermore suggested that 
accurately calibrated watt-hour meters should be owned by tram- 
way departments, so that the same could be put into service at 
any time as a check on the instruments used by the supply 
department, 
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NOTES AND MEMORANDA. 
THe United States Geological Survey, in Bulletin 


416, publishes some statistics of producer gas power plants in the 
United States compiled by R. H. Fernald. The first producer gas 
plants were erected about ten years ago. At the present time 
there are over 500 such plants in operation, with an aggregate 
horse-power of about 115,000. Tests made with the Government 
plants at St. Louis, Mo., and Norfolk, Va., have shown a fuel con- 
sumption under the most favourable conditions as low as 0.95 lb. 
per electrical horse-power at the switchboard. Tests with 75 grades 
of bituminous coal show a ratio of coal per brake horse-power fired 
under a boiler to coal per brake horse-power burned in a producer 
of 2.7. Many low-grade coals and lignites which cannot be burned 
successfully under a boiler give excellent results in a gas producer. 





Some American experiments have shown that in many 
instances cast iron exposed to highly superheated steam (at, say, 
550-600 deg. Fah.) increases slightly in dimensions. This suggests 
that possibly the cause, or at least a contributory cause, of the 
deterioration of cast iron exposed to superheated steam is to be 
found in the changes in composition and structure accompanying 
this growth—changes which were fully dealt with recently by 
Professors Rugan and Carpenter. They found that a white iron with 
about 3 percent. of carbon, small quantities only of otherconstituents, 
and not more than 0.3 per cent. of silicon, did not grow. Other 
white irons showed good results, and it is possible that a cast iron 
capable of withstanding highly superheated steam will be found if 
makers of steam fittings and piping will make investigations, using 
the paper by Professors Rugan and Carpenter as a guide. 


Most of the resistance wires now used, states the 
Electrical Engineer, are an alloy of nickel, iron, manganese, and 
copper ; nickel predominating. Eureka is one of the best known 
alloys ; it gives a resistance of 225 ohms per square mil foot, and it 
is not affected by a damp atmosphere. A rough test for quality of 
resistance wires is to make the sample red hot in a lamp and bend 
it twice at right angles. Any wire the sample of which will not 
stand that is to be rejected. Wire is used for currents below 
50 ampéres, but cast iron is usually employed for larger currents. 
The cast iron is alloyed with 2 to 4 per cent. of aluminium to make 
it run freely, and to add also to the resistance. Ordinary com- 
mercial cast iron grids have a resistance of about 300 ohms per 
square mil foot, but by the addition of a small amount of ferro- 
= ge they can be made to give as high as 550 ohms per square 
mil foot. 


In a note published in the “ Bulletin” of the Imperial 
Earthquake Investigation Committee (Vol. III., No. 2, Tokyo, 
Professor Omori considers briefly the dependence of the velocity of 
seismic waves on the nature of the path traversed by them. He 
calculates the mean surface velocity of the first preliminary tremors 
by the ‘‘difference method” for three earthquakes, and finds it to 
be 16.02 kiloms. fier second for the Guatemala earthquake of 1902, 
11.36 kiloms. per second for the Indian (Kangra) earthquake of 
1905, and 13.97 kiloms, per second for the San Francisco earth- 
quake of 1906. In the first case the wave paths were mainly sub- 
marine, in the second mainly continental, in the third partly con- 
tinental and partly submarine. The differences in velocity may 
thus be due to a deficiency in rigidity in the continental portions 
of the crust, especially in the centre of Asia, and to an excess of 
rigidity beneath the Pacific and Atlantic Oceans. 


AT a meeting of the American Institute of Electrical 
Engineers, held on January 14th, a paper, entitled ‘“‘The Space 
Economy of the Single-phase Series Motor,” was presented by 
Professor W. 8. Franklin and Mr. 8. S. Seyfert. The authors 
stated that the chief limitation encountered in the design of single- 
phase motors for heavy railway service is that of size. It is diffi- 
cult to build a single-phase motor of sufficient horse-power rating 
in the limited space between the drivers on a locomotive. The 
authors suggested removing the commutator from the motor 
region, making the armature stationary, arranging the field 
structure to revolve, and placing the stationary commutator at 
some convenient point where revolving brakes may be positively 
driven by the revolving field structure. For this arrangement it 
was claimed that all of the available space between the wheels 
would be occupied by active material which would be utilised to 
the best advantage. 


A NOTE in the Electrician refers to a ferry boat that 
has been fitted with a petrol-electric drive. The petrol supply 
tank is placed right forward, then comes the generating set, which 
consists of a four-cylinder engine fitted with magneto ignition and 
direct coupled to a 6-kilowatt dynamo. This latter drives the 
propeller shaft through double reduction gearing, and is controlled 
from the steering position, which is placed forward of the engine. 
Regulation of the petrol-electric set is effected by means of two 
secondary batteries, each containing forty-four cells and having a 
capacity of 30 ampére-hours. The exhaust from the engine is 
discharged right aft, but should complete silence in running be 
required for a short time the motor can be driven frorfi the battery 
alone. From the steering position the engine can be started or 
stopped, the dynamo can be run at various speeds, the lighting 
operated and the magnetic brake worked. The speed of the boat 
is about 10 miles per hour. 


THE resuls of various tests made on Austrian Portland 
cement at the Government testing station between the years 1906 
and 1908 have recently been published, and for the purpose of 
comparison the corresponding figures as given for the year 1907 by 
the Society of German Portland Cement Manufacturers are printed 
in parallelcolumns. The general results are as follows, the Austrian 
results being given first and then the German :—Average setting 
time, Austrian cements, 6h. 27 min., German, 7h. 9 min. ; weight of 
one litre, lightly filled, 1177 grammes ‘and 1117 grammes ; and the 
same shaken down, 1743 grammes and; 1747 grammes ; specific 
gravity (fresh), 3.05 and 3.049 ; residue on sieve of 762 meshes per 
inch, 2.13 per cent. and 1.62 per cent. ; and on 180? meshes, 19.41 
per cent. and 20.1 per cent. ; water used for making 1 : 3 pats of 
standard sand, 7.2 per cent. and 8.68 per cent. ; tensile strength of 
briquettes, 1:3 at 28 days, 274.5 lb. per sq. in. and 337.8 Ib. per 
sq. in. ; the same in compression 3342.4 1b. per sq. in. and 
3282.6 lb. per sq. in. ; proportion of tensile strength to compression 
in 28 days, 1: 12.2 and 1: 9.7. 


Buuvetin 32 of the Engineering Experiment Station, 
University of Illinois, contains the results of researches by S. W. 
Parr and Perry Barker to determine the behaviour of coal upon 
exposure to the atmosphere with reference to the gases normally 
contained by it in the mine. The investigation is a part of a study 
which is being made by the Engineering Experiment Station relat- 
ing to the deterioration and weathering of coal, as well as its 
spontaneous combustion. As a result of these experiments, it 
appears (A) that freshly mined coal, when subjected to a vacuum, 
yields an appreciable percentage of combustible hydrocarbons ; 
(B) that the escape of these combustible hydrocarbons takes place 
slowly in coal exposed to ordinary atmospheric conditions, and is 
almost entirely suppressed when submerged in water; (C) that 
the avidity of coal for oxygen is so marked that a sample in an air- 
tight jar with a large volume of air quickly exhausts the air com- 
pletely of its oxygen, and this experiment may be repeated a 
number of times without appreciably lessening the avidity of the 
coal for oxygen; (D) a comparatively small amount of th’s 
oxygen shows itself as carbon dioxide or water, but is seemingly 
more largely involved in the formation of organic acids, such as 
humic acid, &c.; (E) the finely divided coal is more active in these 
processes than the coarse coal. On the whole, these experiments 
afford positive indications as to some of the underlying causes of 
the heating and spontaneous combustion of coal in storage piles, 





MISCELLANEA. 


Ir is reported that negotiations are proceeding in 
London with a view to providing capital to carry out the Tata 
hydro-electric scheme for supplying energy to Bombay. 


Grantor block pavement has been laid on a 315ft. 
block in Zeigler-street, Boston, under a five-year maintenance 
guarantee. There is first laid a 1:3: 4 base of Portland cement 
concrete, and before this has set the granitoid mixture is placed 
onit. This is composed of two parts Portland cement and three 
parts fine hard crushed stone. After the initial set has occurred 
it is worked into blocks 1#in. thick and approximately 9 by 45. 


Tue Spanish War Department have ordered two com- 
plete wireless telegraph stations. The most powerful of the 
stations will be established in the neighbourhood of Madrid, and 
will be one of the largest in Europe. The metal tower is to be 
1000 m. high, and will only be equalled by the existing radio- 
telegraphic station at Berlin. The second station will be fitted 
up at Ceuta, thus establishing wireless communication between 
this Spanish possession and Madrid. 


Norway has decided on a restoration of the duty on agri- 
cultural machinery. According to the provisions of the present 
Norwegian Customs tariff, machinery of all kinds is subject to an 
ad valorem duty of 10 per cent., with the exception of the kind not 
manufactured in the country, which is admitted free of duty. 
Five years ago there was an agricultural factory in Norway which 
was not a success, and soon after failed, since which time 
agricultural machinery has been admitted free of duty. In the 
very near future a new harvester factory is to be started in 
Norway, and the duty will be put back to its former rate of 10 per 
cent. ad valorem. 


Tue Allan Line announces an important development 
in connection with the use of wireless telegraphy. Six of its 
steamers are already provided with the apparatus, and it has 
now decided to install it on all its passenger steamers, including 
the steamers on the Glasgow and London services to Canada, the 
only exceptions being the Siberian and the Pomeranian. At the 
beginning of the past summer season the Victorian and the Vir- 
ginian were fitted with the long-distance apparatus, which enables 
passengers to keep in touch with the latest doings of the world 
throughout the voyage, and a daily paper was published on board 
containing a summary of the latest news. 


A Dome 73ft. Sin. in diameter and 28ft. 2in. high, states 
an American contemporary, has recently been constructed in the 
Linden Baptist Church, Camden, N.J., with the old style laminated 
type of rib. The ribs are about 8in. by 12in. in section, are made 
of yellow pine, spring from iron shoes, and bear at the top against 1 
built-up steel ring. The horizontal stresses are taken by rod 
hoops at various heights. ‘The dome is carried on a reinforced 
concrete ring or entablature, which in turn rests on reinforced 
concrete columns. The covering is unusual, and consists of concrete 
slabs, reinforced with expanded metal, lipped and interlocking. 
These fit around the ribs, thus emphasising the structural details in 
order to secure architectural effect. 


Durine the past summer extensive experiments were 
carried on to prevent dusty roads in Chemnitz with a material 
called ‘‘ antistaubit,” which cost about £5 per metric ton of 
22,046 lb. f.o.b. Chemnitz. The ‘‘antistaubit” is sprinkled over 
the road by means of the ordinary street-sprinkling cart. In the 
first instance, after carefully cleaning the street, the material, 
moistened with water, is strewn over the surface, and for each 
square metre about 1 kilo. (2.2 1b. per 10.8 square feet) is required. 
All subsequent sprinkling is done with a comparatively weak 
solution of the material in water. According to the experience of 
the Chemnitz street-cleaning department, the dust-preventing 
effect of ‘‘antistaubit” lasted from twelve to twenty-four days, 
according to the amount of traffic and the general condition of the 
streets. 


Catctum chloride for laying dust was used at Boston 
in 1908 under a contract with the Calcide Process Company for 
treating 268,000 square yards of macadam roadway, according to 
the last annual report of Mr. Guy C. Emerson, Superintendent of 
Streets. The price paid for five months was 2d. per square yard, 
The chemical was brought to the roadway in 600-gallon carts filled 
with a concentrated solution of 40 per cent. calcium chloride. It 
was then emptied into five cans, each holding about 110 gallons 
which were distributed along the stretch to be treated. In using 
the chloride the contents of one 110-gallon can was emptied into 
the 600-gallon cart, which was then filled up with water. This 
600-gallon charge of the diluted solution covered about 1900 square 
yards of roadway, so that 10 loads were sufficient for a mile of 
32ft. roadway. During the first week in which chloride is used 
two applications are made, and thereafter the solution is applied on 
the average at 21-day intervals. The results of this treatment, 
according to the report, have been very satisfactory ; no odour 
resulted, and the road surface was said to have been in much 
better condition at the end of the season’s treatment than at the 
beginning. 

In the course of a paper read at a recent meeting of the 
American Society of Mechanical Engineers, Mr. Henry Hess, of 
Philadelphia, dealt with the power lost in a complete power trans« 
mission system and consumed in the work of bending-and slipping 
the belts and overcoming journal friction. In his view, the power 
consumed in the first two is only a small part of the loss, and 
caunot be reduced to any great extent ; in the average plant the 
last is the source of 90 per cent. or even more of the line shaft 
losses. The coefficient of bearing friction varies from } to 8 per 
cent., but may be materially reduced by the substitution of ball 
bearings for the plain type, provided sizes suitable to the load 
carried be chosen. It is the economic question that is the more 
important in the case of line shafting, and the question to be 
settled is whether the saving effected will pay for the increased 
cost of the ball bearing installation, and at what rate. As there is 
practically no definite information on this subject, Mr. Hess 
decided to make a series of comparative tests in which the only 
variable quantity should be the bearings themselves. The saving 
in power shown by this test amounted to from 3.5 to 21 per cent 
when ball bearings were used on the line shaft only, and double 
these figures when both line and countershafts were so equipped. 


As electricity is being much more generally used (says 
the Naval Correspondent of the Western Morning News) in our latest 
types of battleships and cruisers for loading, elevating, and training 
the main guns, and working the turrets generally, the capacity of 
the electric generating machinery has had to be increased in 
comparison with the older classes of ship. The capacity of the 
generating machinery had, in fact, to be augmented in the King 
Edward VII. class, and even in battleships of anearlier type. This 
has been effected by using a largernumberof generating machines, iu 
order to cope with the more extended application of electrical power. 
The United States Naval authorities favour hydraulic rather than 
electrical power, after a long experience of the latter, whereas the 
British Admiralty pin their faith to larger installations of electrical 
apparatus for working the primary guns. Speaking generally, the 
latest electrical installations in ships of the Dreadnought type are 
giving satisfaction to the advocates of this kind of power, although 
there has beensomelittle trouble with certain parts of the Invincible’s 
system, and alsowith that insomeof thebattleships. This, however, 
is not likely to discredit the new electrical system, which is a great 
improvement on that tried in the early County class cruisers, with 
their twin 6in. failures on the yuarter-decks and forecastles. There 
is a gain of speed in electrical as compared with hydraulic apparatus 
an advantage of no small importance, 
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BASCULE BRIDGE AT COPENHAGEN 


MR. H. C. V. MCELLER, COPENHAGEN HARBOUR BOARD, ENGINEER 
( For description sve page 7) 
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The Floods in Paris. 


THE incalculable ruin caused by the overflowing 
of the Seine and the Marne has made a deep 
|impression the world over, because the disaster 
is one that could scarcely have been foreseen, 
and could certainly not be averted. Although 
records of the Seine’s high-water mark in Paris 
have been kept since the seventeenth century, there 
| is no indication of the river rising to anything like 
| | the point it did last week. The Seine is not subject 

to very wide fluctuations of water level, and it has 
| always had the reputation of a peaceful river, which 
|left the dwellers on its banks in perfect security. 
| Yet last week, with scarcely any warning, the waters 
rose with alarming rapidity, and after flooding vast 
areas of land and destroying villages and farm- 
steads, carried devastation through the suburbs of 
Paris. Where the Seine joined the Marne there 
was a vast lake in which whole towns were sub- 
merged, the inhabitants being obliged to remain in 
'the upper stories of their houses until they could be 
rescued: by boats. In its passage through Paris 
| the river rose above the level of the embankments, 
and was only kept back by the parapets, in which 
the apertures were blocked up by masonry. * On the 





; | low-lying quays the parapets themselves sank below 


ithe level of the waters, which spread along the 
| Quai d’Orsay and flooded the Orléans terminus, as 
‘well as the tunnel of the Austerlitz Station. The 
| ‘parapets were under Constant observation for fear 
that they would give way under pressure of the 
|\waters, in which event one-half of Paris would 
‘probably have been flooded. The Seine surged 
through the. city with tremendous force, carry- 
‘ing with it ‘logs of wood and heavy timbers which 
For the stone 
'bridges there was little doubt of their being able to 
“resist the pressure, but several of the iron bridges 
‘were closed to traffic, while fissures were observable 
in the Auteuil Viaduct. After converging between 
the embankments in the centre: of: Paris, the waters 
33 | Spread out with irresistible foree beyond Auteuil, 
covering all the riverside towns and spreading de- 
vastation far and wide, The automobile factories, 














which are grouped along this part of the Seine, 
were covered with several feet of water, and all 
industries along the course of the river will pro- 
bably be unable to resume work for at least a month 
pending the taking down, cleaning, and re-erection 
of machinery. The muddy water will leave a thick 
sediment everywhere when the river subsides in its 
bed. Nearly all the suburbs are deprived of water 
owing to the flooding of the pumping stations, and 
the populations around Paris will continue to be 
supplied with water from carts for another fort- 
night or so. It is estimated that about 300,000 
hands have been thrown out of work in and around 
the city. 

In Paris the condition of things is remarkable. 
The Paris, Lyons and Mediterranean and Orléans 
lines were cut off between the city and Villeneuve- 
St. George’s, the force of water being so strong in 
some places as to wash away the ballast and leave 
the rails suspended. The Gare de Lyon was sur- 
rounded by water of such depth as to render 
approach impossible except by boats. The Gare 
d’Orléans resembled nothing so much as a vast, 
silent, and lugubrivus aquarium, in which the only 
sounds were the splashing of waters. The Paris, 
Lyons and Mediterranean Railway Company had to 
work its servicein conjunction with the Est, although, 
owing to the impossibility of carrying much more 
traffic over the already congested Eastern lines, 
only the express Paris-Lyons-Mediterranean trains 
were run. The Metropolitan services were almost 
entirely suspended. Several sections were invaded 
by water which rose almost to the top steps of some 
of the stations, but the blocking up of the tunnels 
by masonry kept the water from invading the whole 
system. It is satisfactory that in no single instance 
does the pressure of water appear to have revealed 
signs of weakness in the concrete tunnels, while the 
recently constructed tunnel under the Seine, which 
had to be carried through wet sand and offered con- 
siderable difficulties, has apparently not suffered 
from the additional pressure overhead. If the 
completed sections of the Metropolitan have not 
been a source of peril the same thing unfortu- 
nately cannot be said of the sewers which have 
been bursting all over Paris. They could not with- 
stand the pressure resulting from the big head of 
water. They burst in front of the Gare St. Lazare, 
tearing up the road and flooding the surrounding 
district, and streets were blocked up with masonry 
to prevent the flood from spreading. Sewers also 
burst in the Place de l’Opera and at Clichy, and 
the actual damage cannot be ascertained until the 
waters have subsided. Holes appeared in the rue 
Royale, which was flooded, roadways and pave- 
ments swelled and cracked, kiosques and lamp-posts 
and trees fell out of the perpendicular. From the 
Seine to the Gare St. Lazare, Paris has the appear- 
ance of having suffered from an earthquake. This 
is the most serious feature of the visitation, because 
it implies that the results may possibly be more 
alarming than those resultingfrom an ordinary flood. 
All this part of the city is built upon the ancient 
bed of the Seine. It is constituted by sand mixed 
with a peculiar hard rock of crystalline appearance. 
Below this sand is a sheet of subterranean water 
which is tapped by the artesian well at Grenelle. 
If, as is nearly certain, the water from the burst 
sewers, as well as from the floods, should have 
permeated throughout this sandy stratum and 
caused a rise in the subterranean sheet of water, 
this part of Paris will be very much like a town 
built on quicksands. To make matters worse the 
subsoil is tunnelled and burrowed in every direction 
by the Metropolitan, the mains, and the sewers. It 
is to be hoped that this danger does not exist, but 
its bare possibility'is at all events entertained by 
municipal engineers, who are waiting with some 
uneasiness to see the effects that may be produced 
by the subsidence of the water. Another cause of 
danger lies in the works on the Nord-Sud Metro- 
politan line. - When driving the tunnels they are 
naturally timbered up until the concrete walls have 
been made, and during the rush of waters these 
timbers are said to have been washed away, with 
the result that there is nothing to support the road- 
way. Dangers are half avoided when their existence 
is known, and the municipal engineers are working 
hard to minimise as much as posssible the after- 
effects of the flood. The authorities have not for a 
single moment lost their heads in face of this 
catastrophe. Armies of men have been at work 
with stones, concrete, and sand bags, raising 
barriers against the oncoming of the waters. Other 


‘organised armies have been rescuing people im- 
‘prisoned in their houses, and sailors have been 
‘brought from Cherbourg.and Toulon with Berthon 


collapsible boats .to. assist in the rescue, but while 
only a few lives have been lost, the damage done 
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by the waters is inealeulable, and 
small shopkeepers and others have been utterly 
ruined. 

After every disaster, there is naturally a clamour 
for arraigning those who are held to be responsible. 
So far as concerns the public they are fully aware 
that there can be no responsibility in a case like 
this, but most of the journals point to the wholesale 
destruction of forests as one of the causes of this 
phenomenal flood. There may be a little in this, 
but as a matter of fact, the flood appears to have 
been due to an extraordinary combination of cireum- 
stances. The melting of mountain snows during a 
period of particularly heavy rains was the primary 
cause, and this huge volume of water was narrowed 
in its passage through Paris, and its progress 
further hindered by the numerous bridges which 
constituted so many barrages. The water before 
entering the city spread over a vast area and rose 
to a great height because its progress was impeded, 
and on leaving it burst out of its narrow bonds like 
a mill stream. How such a catastrophe can be 
avoided in the future is a serious problem. That a 
flood of this magnitude has never before been 
experienced in the history 
suggest immunity from similar inundations in the 
future. Owing to the character of the subsoil of 
Paris the city must be preserved from these floods 
at allcosts. There can be no question of widening 
the river, or even of deepening it, on account of the 
tunnel which passes underneath. For the moment, 
the only plausible project that has been put forward 
is the construction of a large canal joining the 


Seine above and below Paris, sc that it will 
relieve the river in time of flood. The disaster 


has also had the effect of drawing attention to the | 


importance of reconstituting forests. It is generally 
admitted that the wholesale cutting down of trees 
in the Vosges, the Juras, the Alps, and the Pyrenees 
has had the effect of modifying climatic conditions, 
and a Forestry Bill was passed by the Chamber of 
Deputies some time ago, and is awaiting the sanc- 
tion of the Senate, by which a certain area of land 
must be planted with trees every year. According 
to the associations which have for years agitated 
for the extension of forest lands, especially in the 
mountains, the effects of forests are to equalise 
climate and incidentally minimise the risks of floods. 
It is probable, however, that the problem can only 
be safely dealt with by*suitable engineering works 
whereby any overflow of water can be carried away 
in those places where floods are likely to do special 
harm. 


The Decay of Railway Bridges. 


Not long ago an inquiry was carried out and 
data collected to determine the condition of a 
number of railway and road bridges constructed of 
iron, steel, and timber in the United States. The 
results were unsatisfactory, 
alarming. 
to have been passed. Neglect had done its worst. 
Care had been insufficient : and above and beyond 
all came the direct evidence that designs had been 
adopted which simply courted decay. With timber 
and iron bridges English engineers have nothing 
worth mention to do. We may therefore confine 
our attention to steel bridges. The evidence 
obtained all went to show that steel is much more 
liable to corrosion than wrought iron. An example | 
is supplied by a bridge originally constructed with 
iron stringers, which were reinforced at intervals of | 
a few years by two successive sets of steel stringers; | 
the first set of steel stringers almost entirely disap- 
peared through rust, and the second set was badly 
impaired by the same agent, while the original iron | 
stringers were still in serviceable condition. The 
lesson taught is, of course, that experience derived | 


from old iron bridges, of which there are numbers | 


still at work in this country, must be applied with 
caution to steel bridges. 

The story told by the report is very simple. In 
dry air oxidation does not take place. Ventilation, 
whether the air be wet or dry, is better than stag- 
nation. The great source of danger is the collec- 
tion of water in small quantities in seams and 
pockets, and no design can be considered satisfac- 
tory unless it specially provides against the possi- 
bility of such collections taking place. This is a 
point claiming the particular attention of chief 
draughtsmen, who have to work out the details of 
large designs. We may cite as an illustration 
a very common type of lattice girder, with a 
trough boom top and bottom. Little or no 
corrosion will take place in the top member, 
because the trough is turned with the bottom 
up. Water cannot get in, and if it could it 
would fall away. But the bottom trough seems 
to be specially designed to receive and hold 





thousands of | 


of the Seine does not | 


and in some respects | 
Work had been passed which ought not | 
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it. 
generally be found in wet weather that water 
lies in pools in it. The holes are not kept open; 
dirt collects in the trough and interferes with the 
flow of the water. The trough girder is obviously 
not the best that can be used; but it is not 
large constructions of this kind that constitute the 
gravest danger, because they are usually fairly well 
looked after. Rather is the mischief wrought in 
minor details. Angle bars are so used that moisture 
cannot fail to collect along the union between the 
flange and the plate. The power of capillary 
attraction is quite underestimated. Water will 


two surfaces presumably in close contact and well 
riveted to each other. 


place, until in some cases the surfaces are fairly 
forced apart. 
peculiarly liable to decay. Water, or to be perhaps 
more accurate, moisture, collects between the metal 
and the deck planks. It is possible after a few 
years to break the flanges off by the yard by simply | 
stepping on them when the deck has been removed. 











find that any consideration whatever is given to 
questions connected with the decay of the structure. 
No one takes thought that all its parts should be 
readily accessible for examination and_ repair. 
Much more may be done in this way than is usually 
| thought possible. But it is merely a truism that 
prevention being better than cure, care should be 
taken to provide the smallest possible number of 
| centres of destruction. It is all a matter of atten- 
| tion to small details. Thus the utmost care should 
be taken to put riveted surfaces in close metallic 
| contact so that water may not find its way between 
them. Ample drainage should be provided, and 
the practice pursued on a few railways of boxing 
in the girder with matchboarding and a double 
sloping roof to throw off rain, snow, and hoar 
frost is to be commended. 

Reliance on paint is the cause of much decay in 
bridge work. The quality of the paint to be used 
and the nature of its chemical action are fruitful 
themes for discussion. But it is a vain thing to 
dispute about the merits and demerits of paint 
while no sufficient care is taken that it shall be 
properly applied. The report which we are con- 
sidering is very insistent on this point. We are 
told that ‘many bridges are found to have been 
repainted over very rusty metal and where the 
| surfaces have not been properly cleaned before 
| painting, as, for example, in one bridge where a 
| 6in. by 4in. mud wasps’ nest on the lower chord had 











|not been removed, but was completely painted 
| over ; in another case the end shoe was em- 
bedded in mud lin. deep, which was not re- 


| moved, but over which the paint was spread as 
lon the steel surface.’ Our own experience is 
|that proper chipping and scraping is the excep- 
The work is uninteresting and 
| laborious, and is badly paid for; extreme vigilance 
is therefore necessary to get it properly done. It 
seems remarkable that no mechanical device has 
yet been found to get the old accumulations of rust 
and paint off. Modifications of the sand_ blast 
have been tried, but we believe that expense stood 
jin the way. To paint over rust is the worst 
| possible way of hiding a defect. A flange or a 
| plate may apparently have retained its original 

| thickness, and yet be little better than a sham—a 

| mere crust of paint and rust. In the case of highway 
| bridges, the bearings at each end require care; 
oxidation will often take place rapidly between the 
end of the girder and the stone seating blocks, 
and these last are liable to crack, particularly under 
| the tread of the modern big engine. 

It is a satisfactory fact that among the multi- 
tudinous accidents occurring on United States 
railways extremely few are brought about by the 
direct failure of bridges under normal conditions. 
Floods and storms wreak havoc now and then; 
but these do not involve the reputation of the bridges 
destroyed, of their builders, or their inspectors. 
In this country years have passed since a bridge 
gave way causing loss of life. This is the more 
satisfactory in that great numbers of our smaller 
bridges were never intended to carry the loads 
which are now put on them every day. They are 
standing proof of the value of a high factor of 
safety. It may be added that with regard to work- 
manship and material, British bridges appear, taken 
as a whole, to be the best in the world. 


| tion, not the rule. 





The Labour Exchanges. 


AFTER a month’s postponement, due to various 


Even with plenty of drainage holes it will | 


find its way in a most astonishing fashion between | 


The vibration of passing | 
trains helps on the bad work, and rusting will take | 
,| like a thousand persons in the pay of the labour 


The top flanges of cross girders are | 


In preparing designs for bridges we very seldom | 





_ Fr. 4, 1910 


Tuesday last. Thus begins what has been called 
an “experiment.” But it is an experiment from 
which, if we may so put it, retreat is impossible, 
Even if this, the latest step in governmental regu- 
lation of labour, should prove in fact an unmiti- 


gated failure, it will never be retraced. We 
have saddled ourselves with a new army of 
civil servants, we have acquired quarters and 





offices in all the principal industrial centres of 
the United Kingdom; we have launched upon 
the immediate expenditure of seventy thousand 
pounds per year, with the prospect of much 
more at no distant date, and there is no probability 
whatever that though the exchanges should proye 
no better than an incubus, an old man of the sea 
about our necks, weshall ever succeed in casting then 
off. Inavery few months we shall have something 


exchanges, every one of them eager to prove that as 


}an institution those offices are doing valuable 
work. To get the unbiassed truth from such sources 
will clearly be impossible, and unless at some future 
time a thoroughly independent commission examines 
| the whole matter in a severely critical spirit, we 
| shall never know how much or how little value we 
| are getting for our money. 


| 


It will, indeed, always be an easy matter to prove 
that the exchanges are useful. What they propose 
|to do is to replace the present heterogeneous 
| methods of seeking labourers or labour by a single 
|system. The present method works at no expense 
to the State, the cost being borne by the persons 
directly interested. The Government, in the name 
of the new body, will take this burden upon itself. 
Hence, the result will be that all the labour that 
originally passed through other channels will now 
pass through one. A useful parallel may be drawn. 
We may consider that employer and employed are 
situated on opposite sides of a river which they are 
in the habit of crossing by means of their own boats. 
In comes the Government and builds a bridge which 
either party may cross. Of course, the bridge takes 
the bulk of the traffic and is dubbed useful; but the 
point to remember is that it only facilitates a traffic 
that always existed. Some people imagine that 
there will be more intercourse than _hereto- 
fore, and that the labour exchanges will reduce 
the amount of unemployment. That is an abso- 
lute error. It is very rarely indeed that orders 











are lost through a dearth of labour. There is nearly 
always an excess of about 24 per cent. of work- 
people for any job—that is considered a healthy 
state of affairs even by the trades unions—and 
there are many agencies already in existence for 
bringing employed and employer together. All 
that the exchanges can do is to make the inter- 
course easier than it has been hitherto ; they can by 
no possibility increase the amount of work to be 
done, since that is obtained through sources and by 
influences over which they have no control. On 
the other hand, it is by no means inconceivable that 
the facilities which the new system presents may 
cause a restlessness that will ultimately prove in- 
jurious to trade. All householders are aware that 
the ease with which they find new servants and 
the servants new situations through the numerous 
agencies that exist have caused an instability in 
that employment which used not formerly to exist. 
It is not difficult to imagine that the same sort of 
thing may happen as a result of the labour ex- 
changes. Masters aware that places can be refilled 
with little or no trouble to’ themselves will not 
hesitate to discharge men on slight provocation, 
and workmen knowing that comfortable and cheap 
quarters and travelling expenses are always avail- 
able will, on the other hand, throw up their work 
with little consideration. That would be an unde- 
sirable state of affairs. Its occurrence is prevented 
now by the slight difficulties that exist, and if they 
are removed some new kind of brake will be needed 
to take their place. 

However, words are now almost useless. We 
are fairly launched upon a course from which 
retreat is impossible. An experiment we may call 
it, but it is only such an experiment as the first 
marches of an invading army. It has been wel- 
comed, we believe, by a great number of people 
under the belief that it will reduce the amount of 
unemployment—a belief still persisted in, in face 
not only of the failure of our own existing municipal 
exchanges, but of the much more elaborate bureaux 
of Germany and France, to prevent that deplorable 
condition. It is, moreover, we believe, one more 
step in the interference of Government with a branch 
of labour economics which does not require their as- 
sistance ; there are many things which are better left 
tothe individual, things which, since they demand his 
own personal effort, do not rob him of that sense 
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able consequence of a bureaucracy. But little as 
we welcome the creation of the exchanges, we can 
only urge now that since they exist all should work 
together to make them as good as they can be 
made, and by exercising an unremitting interest in 
them and by fearless and persistent criticism 
endeavour to weed out the faults as they appear. 


The Brighton Express Derailment. 


THE London and Brighton Railway Company is 
to be commiserated with on account of the accident 
at Stoat’s Nest on Saturday last, both because of 
the seriousness of the disaster and because it 
destroys a splendid record. The company has had 
no serious accident since the Wivelsfield collision 
of December, 1899, and during the six years 
ending December, 1909, its name has only appeared 
six times in the Board of Trade reports on rail- 
way accidents. When it is remembered that the 
company comes tenth in the matter of the number of 
passengers, ninth as to the number of season-ticket 
holders, and tenth as to train mileage amongst the 
railways of the United Kingdom, it must be appre- 
ciated that its record as to safety is excellent, even 
when our British standard generally in this respect 
is considered. The accident is also to be regretted 
because our record as to fatal accidents to passengers 
has been spoilt thereby. During the last two years 
and four months there has been only one passenger 
killed in a train accident, and whilst the present 
year opens badly, during 1908 no one was killed, 
and in 1909 only one passenger. 

A disagreeable feature of the bad accidents we had 
three or four years ago, and one that gave no little 
uneasiness, was that whilst the cause might be clear, 
yet the reason was incomprehensible. By this we 
mean that the Grantham and Shrewsbury accidents, 
for instance, were caused by unsuitable speed, but 
the reason thereof is unknown. There was, 
for the first two or three days, some fear that the 
Stoat’s Nest accident would provide a_ similar 
mystery. All sorts of conjectures were made, and 
the “expert ’’ was much in evidence in the news- 
papers. Those people who know our Southern 
lines assumed that the derailed vehicle was alight one 
placed amongst heavy coaches, but thisconjecture was 
wrong. There were, it is true, three Pullman cars on 
the train, but other vehicles separated these from the 
ill-fated coach. The latter, we now know, from the 
evidence at the Board of Trade inquiry, weighed 
24 tons, and all the ordinary coaches on the train 
were about the same weight. Here we would draw 
attention to the strength and stability of the present 
rolling stock of the Brighton Company as revealed 
by the evidence given by Mr. Marsh as to the effect 
of the collision on the other vehicles of the train. 
He said, excepting that the front boarding of 
the next coach was knocked in and that the rear 
bogie of the third Pullman was forced from under it, 
no injury of note was done to any other coach, and 
that the strain necessary to break the couplings 
must have been at least 50 tons exerted by a side 
pull. It is true that the derailed coach was 
very much knocked about, but no rolling stock 
could withstand the treatment it received in 
having its weakest part—the sides and roof— 
practically whipped against a water-column and 
a signal-post. The alleged dangers of facing 
points were again dragged into discussion, but 
actually there was no question of facing points, per 
se, as the derailment took place after the vehicle 
had passed the junction. We would here remark that 
we regret that the public are not more fully aware 
of the great extent to which facing points are used. 
A knowledge of the actual facts would prevent the 
term “facing points ” frightening anyone. We 
have no means of ascertaining the actual figures, 
but having regard to the fact that nearly every 
point in a terminal and busy station is a facing 
point, we should say that at least one set of points in 
every six is of that kind. They are now all provided 
with bolts, bars, detectors, and other safeguards, so 
that there is no longer any danger, and this may be 
proved by the fact that the Board of Trade five 
years ago eliminated from their Requirements for 
New Railways the clause “facing points are 
to be avoided as far as possible.” As a matter of 
fact, ‘‘ diamond crossings,” which are referred to in 
the illustrated article on another page of this issue, 
are the more dangerous. 

It is not, at first thought, comforting to reflect 
that this accident was possibly due to a wheel 
shifting on its seat, but our fears may practically 
be dispelled when it is stated that during the five 
years 1904-1908 there was only a total of seven 
failures of wheels reported to the Board of Trade 
by all the railway companies in the United Kingdom, 
and that none of these has been considered of 
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sufficient importance to be investigated by the 
Board of Trade. The two accidents that are 
referred to in our other article, as having occurred 
on the Great Western, happened in December, 1895, 
and September, 1898. In both these cases the 
wheel shifted 14in. on the axle. In those days the 
Great Western wheels had cast iron bosses instead 
of the wrought iron or steel bosses now used. It is 
the practice on all British railways to turn the 
axle and bore the boss to a gauge, and to force 
the wheel on by a hydraulic press exerting a pres- 
sure of about 10 tons to every inch of diameter. 
Mr. Marsh said at the Board of Trade inquiry that 
the Brighton wheels were put on at a pressure of 
60 tons, so that on the Brighton Railway the prac- 
tice is of the best; and he said, further, that the 
wheels cost his company 50 per cent. more than 
did the wheels used by some other companies. 
In fact, the wheels on the Brighton line are the 
most costly in the kingdom. The wheels used to 
be keyed on by most companies, but this was 
abandoned some years ago as not only being un- 
necessary, but weak on account of the key- 
way. Before Mr. Marsh’s evidence reached us we 
could account for the derailment only by supposing 
that a wheel was wide of gauge, and we think 
still that the cause is to be found here. The 
fact that the bogie frame was worn away 
for about an inch is explained by this, also the 
sparks seen by the signalman. How the wheel 
was shifted we do not know nor can we suggest. 
Possibly this will not be revealed, but it must be 
remembered that as soon as the first slackness com- 
menced the rest would be easy. For every cross- 
over road, siding, or junction there is provided a 
check rail between which and the running rail the 
flange passes. Where these come on a line curved 
to the right the flange would bind up against the 
check rail, and this would assist in forcing the 
wheel off its seat. We shall be relieved to hear 
that somewhere down the line there have been 
found indications that account for the blow that 
was necessary to shift the wheel. That would 
absolutely clear up any mystery that remains; but 
whilst, as we have said, it is not a pleasant thought 
to have this peril with us, we need not let it unduly 
disturb us, particularly when we remember the 
millions of movements that are daily being made 
without mishap of any kind. 


ENGINEERING IN THE UNITED STATES IN 1909. 


No. III.* 
WATER SUPPLY. 

Tue construction work on the aqueduct for the new 
water supply of New York City from the Catskill 
Mountains has made exceptional progress. The main 
reservoir—the Ashokan—is nearly 100 miles from the 
city, and is formed by several masonry dams and 
earth embankments or dikes aggregating four miles in 
length. It is a lake 12 miles long and two miles wide, 
with a maximum depth of 190ft. and a capacity of 
127 billion gallons. It is supplied from 140 square 
miles of watershed. The largest masonry dam is 
that at Olive Bridge, 1000ft. long, 250ft. maximum 
height, and 190ft. wide on the base. It is now 
completed to a height of about 75ft. above the river 
bed. The dam is flanked by earth embankments, making 
a total length of 4800ft., and these—like all the other 
embankments—have masonry core walls. A weir dam 
divides the reservoir into two sections, and at this point 
is located the gate chamber, delivering water to the 
aqueduct at 490ft. above sea level. 
cludes a number of tunnels and bridges, with deep tunnel 
syphons crossing some of the valleys. The contract was 
awarded in the summer of 1907, and requires the comple- 
tion of the works in 1914, but the commencementof delivery 
of water need not begin till 1912. The cost will be nearly 
£3,000,000. In some of the deep shafts the upper part 
is being lined with concrete, while the lower part is still 
being excavated. A working platform is suspended in 
the shaft, from which is done the work of placing the 
moulds and depositing the concrete. In the centre of the 
platform is a hole of proper size to fit the guides of the 
lift for the cage or buckets raising the excavated material 
from below. 

The new aqueduct will deliver the water to the Hill 
View reservoir, north of the city, with a water level 295ft. 
above sea level. This reservoir is about 1500ft. by 3000ft., 
formed by earth embankments faced with concrete. It is 
divided by a concrete wall, in the base of which is formed 
a 16ft. by-pass conduit. The main distribution system 
from this reservoir was originally intended to consist of 
pipe lines, but this plan has been abandoned in favour ofa 
tunnel driven in the solid rock under the city. At the 
reservoir there will be a down-take shaft, 300ft. deep, to a 
tunnel 17 miles long, extending nearly the whole length of 
the city proper—on Manhattan Island and under the East 
River to Brooklyn. A main pipe line will serve this part 
of the city, and will be carried across the Narrows—the 
entrance of the harbour—to a reservoir on Staten Island, 
about 30 miles from the Hill View reservoir. The tunnel 
will have 150ft. to 200ft. of solid rock above it, and will be 
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lined with concrete. Owing partly to the avoidance of 
interference with pipes, sewers, &c., the cost of the tunnel 
will be even less than that of the 48in. pipe lines originally 
proposed, while the cost of maintenance and liability of 
damage will be very much less and the capacity much 
greater—equivalent to thirty 48in. pipes. The tunnel will 
be 16ft. diameter at the upper end and 11ft. at the lower 
end, and will be depressed to pass under the valleys of the 
East River and Harlem River. The water will be 
delivered at elevations of 260ft. in Brooklyn, and 225ft. in 
Staten Island, thus eliminating some of the present 
pumping plants for high-level service. This tunnel and 
pipe line service will supply 280 million gallons daily to 
New York City, 100 million gallons to Brooklyn, and 
20 million gallons to Staten Island, leaving 100 million 
gallons available for other points. 

The present water supply of the borough of Brooklyn is 
drawn from wells and infiltration galleries extending for 
a distance of some 20 miles along Long Island, and 
pumped by twenty-four pumping stations into trunk 
mains or conduits, most of which have a gravity flow. A 
new 6ft. steel main 25 miles long is now being completed, 
with three delivery pumping stations, and two pressure 
pumping stations, the conduit being operated as a force 
main. The pipe line is laid 10ft. deep in a strip of pur- 
chased ground, 100ft. to 200ft. wide; where carried on 
embankments it is covered to a depth of 6ft. It has 
maximum gradients of 1 in 100, and the sharpest curves 
are of 200ft. radius. It is built of jin. steel plate, with 
circular riveted seams, and the “lock-bar” horizontal 
joint put up under hydraulic pressure of 500 tons, and the 
pipe line is designed for a pressure of 125 lb. The pipe is 
made at the works in 30ft. lengths, each having only two 
plates 30ft. long. The trench was excavated largely by a 
machine having buckets working transversely, and cutting 
the bottom to a template. The pipes were handled by 
derricks spanning the trench, and the backfilling was 
done by steam excavators and by locomotive cranes 
handling large grab buckets. The field riveting of the 
circular seams was done with pneumatic riveting 
hammers. 

Corporate ownership of water supply is not regarded 
favourably in America, especially for large cities, and the 
city of Omaha has voted bonds for £1,300,000 for muni- 
cipal ownership. The plant of the company is valued at 
£1,220,000. San Francisco and Denver are also deter- 
mined to have municipal ownership, in spite of powerful 
opposition on the part of the companies and the financial 
concerns interested in the latter. Attempts are being 
made to acquire the present plants on reasonable terms, 
but plans are formulated also for the construction of new 
plants, so that the companies, if continuing obdurate, 
would find no purchaser on the termination of their 
franchises. On the other hand, financial and political 
interests have made an attempt to induce the city of 
Philadelphia to sell its waterworks, on the ground that 
better and cheaper service would be given. Certain local 
politicians have aided and abetted this idea by political 
mismanagement of the works, but the project appeared so 
doubtful when exposed to the light of publicity that it 
was very quickly defeated. The city of Memphis draws its 
water supply from wells about 500ft., extending over 
a considerable area and connected with the pump well by 
a tunnel 90ft. deep. In the new wells for additional supply, 
however, each well will have its own centrifugal pump, 
the vertical shaft being driven by bevel gearing from a 
75 horse-power motor placed in a chamber under the 
street. The impeller is about 75ft. below the surface, or 
30ft. below the normal water level in the well. The 
water is delivered to a distributing main. 


WATER PURIFICATION. 


It 1s proposed to erect an experimental water purifica- 
tion plant at Minneapolis for the treatment of water from 
the Mississippi River, the river being considered a better 
source of supply than wells or the lakes. The purpose 
of the plant is to determine what chemical should be 
used, whether this should be used with or without filtra- 
tion, and whether filtration—if used—should be on the 
mechanical or double slow-sand system. The plant 
would cost £5000, and would be operated for a year at 
least. The value of hypochlorite of lime as an adjunct 
to water filtration has been shown at Poughkeepsie. The 
general treatment consists of six hours of sedimentation, 
aided by sulphate of alumina as a coagulant when the 
water is very muddy, and the water is then passed 
through sand filters. The application of 10 1b. of the 
hypochlorite per million gallons to the raw water 
entering the settling basins reduced the bacterial 
content very materially. The filtered water is found to 
contain no residual chemical, while it is both odourless 
and tasteless. The same results have attended experi- 
ments at Baltimore and Laurence. The effect was to 
reduce the quantity of alumina and of the wash-water for 
cleaning the filter beds. A private company at Chicago 
is taking water from a very foul and polluted dead-end of 
the Chicago River, and using it for industrial purposes 
after purification. The raw water contains almost no 
dissolved oxygen, and averages 500,000 to 1,000,000 
bacteria per cubic centimetre. Copper sulphate was first 
used, but the water is now sterilised with the hypochlorite 
of lime treatment. It improves the bacterial quality, but 
leaves the physical properties little affected. The cost is 
£1 12s. 6d. per million gallons. The city’s health depart- 
ment, however, is trying legally to prevent the company 
using the supply, on the ground of the extraordinarily 
foul condition of the raw water, and the danger incident 
to any failure in the operation of the plant in everyday 
service. 

The Torresdale filtration plant of the Philadelph‘a 
waterworks was put in complete operation in 1909. Parts 
of the plant have been in use since 1906 and 1907, but the 
entire city is now receiving filtered water, at the rate of 
about 230 million gallons daily. The death-rate from 
typhoid fever has decreased in proportion to the increase in - 
the amount of water filtered. There are 120 preliminary 
filters, and sixty-five finishing filters, With the latter 
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alone the beds had to be cleaned after treating about 
80 million gallons, but with the preliminary beds in use 
the final beds can filter from 400 million to 500 million 
gallons without requiring to be cleaned. At St. Louis, an 
almost entirely automatic system has been put in service 
for clarifying the muddy water taken from the muddy 
river—80 million gallons daily. The lime-iron coagulation 
treatment was introduced in 1904, largely on account of 
the evil reputation which the city would have obtained 
from home and foreign visitors to the International 
Exhibition if its former muddy water supply had been 
maintained. Last year, with a pumpage of 25,240 million 
gallons, the sedimentation basins caught about 114,256 
cubic yards of mud and silt. The plant requires only six 
men, two on each eight-hour shift. The lime is fed by 
shoots to crushers, and thence by conveyors to the main 
storage bin and the daily storage bin. It is delivered to 
automatic weighing and slacking machines, and the milk 


of lime is fed to the well which receives the water pumped | 


from the river, and from which the water flows to the 
basins. The iron solution is fed to the water in the intake 
tunnel. The automatic operation entails much compli- 
cated and delicate machinery and apparatus, but this has 
been in use since May without shutting down. 

In view of the extensive use of the Ohio River as a 
source of water supply, and also as a means of sewage 
disposal by towns situated upon it, a joint commission 
representing the States bordering upon it has been 
organised in order to prepare a uniform law governing 
the discharge of sewage and wastes into the river. The 
sewage must be treated before being discharged into it, 
and the water drawn from it must be purified before 
being distributed. 

The new waterworks and water purification plant at 
Wilmington are now almost completed. A dam across 
Brandywine Creek forms a supply reservoir from which 
water is pumped to a sponge filter; the water is then 
pumped through a 36in. steel foree main to a reservoir 
some miles from the city, at an elevation of 120ft. Near 
this, but at a lower level, are the slow-sand filters, with a 
clear water basin beneath each filter. The sponge filters 
have a bottom layer of 2in. stone over the perforated 
tiles, then 12in. of coke, and then 24in. of sponge held 
down by a wooden grating. These filters are cleansed 
by compressed air entering at the bottom, and driving 
the mud to the upper part of the body of water and 
skimmed off by an efflux weir. The six sand beds are 
40ft. by 350ft., and designed to operate at the rate of 
10 million gallons daily, but can be operated at 15 million 
gallons. They have a vaulted concrete covering. The 
city of Pittsburg is building ten new covered slow-sand 
filter beds, each one acre in area. 

FIRE PROTECTION SERVICE. 

The high-pressure fire protection system for a dangerous 
part of New York City consists of 33 miles of 6in. to 24in. 
pipe with flanged and bolted joints. There is a pumping 
station at the river. To prevent failure by the breakage 
of a pipe, which has occurred in some instances, the 
system is arranged on a duplex plan, consisting of two 
interlaced but independent pipe systems, connected only 
at three points, which are fitted with electrically-operated 
valves. A break on either system will be indicated on 
the pressure chart and gauges at the station, and the 
closing of the three valves will isolate it: from the other 
system. The pipes of the two systems are -laid ‘in -alter- 
nate streets. At Philadelphia a second gas-operated 
pumping station for fire service has been ordered for 
extending the service first installed in 1902. There will 
be ten vertical triplex double-acting pumps of 1200 gallons 
capacity per minute, against 300 lb. pressure. The spur 
wheel on the crank shaft gears with a pinion driven by a 
300 horse-power vertical three-cylinder Westinghouse gas 
engine, supplied with gas from the city mains. A com- 
pressed air starting plant is used. The city of San 
Francisco is providing a special pipe system for fire pro- 
tection, and supplementing this by cisterns to furnish a 
supply in case of breakage of the pipes by earthquakes or 
other causes. There will be 100 of these cisterns built 
under the streets, and each will have a capacity of 75,000 
gallons. They are 30ft. diameter, with a dished floor 
of 38ft. radius and 3ft. depth, and a vaulted roof of 25ft. 
diameter and 5ft. rise. The cylindrical portion is 
10ft. high, giving a total height of 18ft. inside at the 
centre. They are of reinforced concrete construction. 
The main fire protection comprises two storage reservoirs 
of 5,000,000 gallons capacity, two distributing reservoirs 
of 1,000,000 gallons and 500,000 gallons capacity, and | 
93 miles of extra heavy cast iron pipe. For pumping 
there will be two plants for salt water, each of 3000 horse- 
power capacity, and capable of delivering 10,000 gallons per 
minute against 300 lb. pressure. For fresh water there 
will be two pumping stations of 600 horse-power capacity, 
with multi-stage centrifugal pumps. Each station will have 
two three-stage pumps of 525 gallons capacity per minute 
against 330ft. head, and two five-stage pumps of the 
same capacity against 500ft. head. They can be operated 
in series as an eight-stage pump of 525 gallons capacity 
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COMBINED HORIZONTAL "AND VERTICAL 
PUMPING ENGINES. 


THERE have recently been installed in the Boughton pump- 
ing station, belonging to the City of Nottingham, and 
situated near Ollerton, two sets of combined horizontal and 
vertical Corliss triple-expansion deep-well and_high-lift 
surface-condensing pumping engines, which have been built 
to the design and specification of Mr. W. B. Bryan by the 
firm of Ashton, Frost and Co., Limited, Blackburn. Each 
of these sets is designed to deliver 3,000,000 gallons of 
water per 24 hours, whilst working at a normal speed of 
16 revolutions per minute, against a total head of 342ft. 
Our illustrations show a general view of the engines, 
}and a back view of one set respectively, and in a two- 
| page Supplement we give an elevation and plan of the whole 
| plant, with a drawing showing the general arrangement of 
{the main force pumps and valve-boxes. Details of the 
| Gutermuth valve-boxes are given below. 

The deep-well pumps are of the Ashley pattern, 23in. 
| diameter by 4ft. stroke, and are carried on cast iron girders, 
| built into the side walls of a rectangular well, the size of 
which is worthy of note. The dimensions are :—Length, 
33ft.; width, 10ft.; and depth, 180ft. The pumps are fixed 
at a depth of 162ft. 6in. below the engine-house floor level, 
and lift the water from the well before delivering it into the 
large wrought steel launder attached to the tops of the rising 
mains. From this the water gravitates through the surface 
condenser on its way to the high-lift pumps, the latter being 
two single-acting plunger pumps 224in. diameter by 4ft. 
stroke, which force the water through 15? miles of cast iron 
mains 30in. diameter to the reservoir. 

It will be observed that the deep-well pumps are operated 
by bell-crank levers and connecting-rods, which operate the 
tail-end piston-rod crosshead of the horizontal high-pressure 
cylinder. The plunger pumps are situated in a pit directly 
under, and in line with, the vertical intermediate and low- 
pressure cylinders. The tops of the plungers are connected 
by two bright steel side-rods 53in. diameter, which work | 
through bushed guides to prevent vibration. 

The following are the dimensions of the cylinders :—High- 
pressure, 25in.; intermediate pressure, 4lin.; low-pressure, | 
67in. The stroke common to all is 4ft., and the boiler 
pressure 1501b. per square inch, the steam being superheated 








against 830ft. head. Thesystem is so designed that 15,000 
gallons per minute can be concentrated on any area of | 
100,000 square feet in the high-value district. As two or | 
more fires may occur simultaneously, provision is made 
for delivering 45,000 gallons per minute for twelve hours, 
and 28,000 gallons per minute for the next sixty-four 
hours. 


THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (IN- 
CORPORATED).—The next committee meeting of this Association will 
be held at Balfour House, Finsbury-pavement, E.C., on Tuesday. 
February 8th, at 2.30 p.m. 

Cantor LectURES.—The next course of Cantor lectures at the 

toyal Society of Arts will commence on Monday, February 7th, 
when Professor W. Watson, F.R.S., of the Imperial College of 
Technology, will commence a course of four lectures on the petrol 
engine. The lecturer, after starting with a general description of 
the internal combustion engine, will go on to consider the various 
types of motors, theoretically and practically, and to discuss their 
efficiency. Some considerations as to the possibility of future 
improvement will then be put forward, 











100deg. Fah. The steam stop valve on the high-pressure 
cylinder is 6in. diameter, and the piston-rods are of special 
steel, 54in. diameter, secured to the crossheads by steel 
cotters and to the pistons by deep steel nuts. The cross- 
heads of the vertical engines are of mild steel, having strong 
wings to receive the side rods, and those for the horizontal 
engines are also of steel, all being fitted with hard steel cross- 
head centres, 64in. diameter by 84in. long in the bearing. | 
The connecting-rods are 10ft. long centre to centre, and | 
fitted with phosphor bronze steps for the crosshead and | 
crank pins, the crosshead ends being of the solid construction 
for the horizontal and vertical engines, and the crank pin 
ends of the marine type. The crank shaft is of mild steel, | 
built up to 12in. diameter by 16in. long in the main bearings, | 
swelled up to 154in. diameter for the fly-wheel, the crank 
pins being 12in. diameter by 10in. long. | 
The fly-wheel is made in halves, securely bolted and | 
dowelled together. It is 19ft. diameter, and weighs 25 tons, | 
and has a barring rack in the rim for engagement with a | 
double-cylinder steam barring engine. The main bed-plates | 
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for both the horizontal and vertical engines are of box 
section, 28in. deep, planed on the top and bottom surfaces, 
machined at the joints, tongued and grooved, and secured 
together by bolts and hoops shrunk on while hot. The 
vertical standards are also of box formation. The front 
columns are of mild steel, Tin. diameter, with solid forged 
flanges on the top and bottom for attaching to the bed 
plate. 

The cylinders are all fitted with double-ported Corlis 
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valves, placed in the covers to reduce the clearances to a 
minimum, those for the high-pressure cylinder being con- 
nected to and automatically regulated by a powerful 
governor, which is provided with an automatic knock-off 
motion to bring the engine to rest in case the speed becomes 
excessive. The valves of the low and intermediate-pressure 
cylinders can be adjusted by hand while the engine is run- 
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ning. The cylinders are not steam jacketed. The exhaust 
from the high-pressure cylinder passes through a reheater on 
its way to the intermediate cylinder, while the exhaust 
steam from the low-pressure cylinder to the surface con- 
denser passes through an oil separator. The air pump is of 
the Edwards type, 24in. diameter by 30in. stroke, and is 
operated by means of a built-up steel lever fitted and keyed 
to one of the bell-crank rocking shafts. This pump takes the 
condensation water from the condenser and delivers it on to 
a sand filter, where it is further cleansed before gravitating 
to the feed pumps. The surface condenser is 3ft. 6in. dia- 
meter by 8ft. 3in. long between, and contains 292 tubes 1jin. 
external diameter, which give about 700 square feet of cooling 
surface. The whole of the water lifted by the deep-well 
pumps flows through the surface condenser on the outside of 
the tubes, while the steam passes through the inside of the 
tubes. 

The stages for packing and lubricating are guarded by 
wrought steel hand-railing and pillars, and the cylinders are 
fitted with the usual gun-metal flanged drain, warming and 
auxiliary starting valves. The cylinder lubricators are of the 
sight-feed type mechanically operated, and there are hand- 
force pumps for flushing, ‘All other lubricators are of the 
automatic grease compression type, fitted with locking 
arrangement and tell-tales. 

The general arrangement of the main plunger pumps is 
shown in the inset in the Supplement. As previously men- 
tioned, these pumps are situated under the vertical engines, 
and the suction air vessel is 3ft. 10in. diameter by 10ft. 
long. 
a direct and practically unrestricted passage of the water 


through the cages and valves. There are two tiers, each 
having 24 valves to a box, and by turning the valve spindles 


the spring pressure of the valve against the face may be | 


varied at will. The delivery air vessel is built up of mild 
steel plates, and is 5ft. diameter by 24ft. long. 
charging apparatus consists of a Westinghouse steam-driven 
compressor, and there is also an exhauster to extract the air 
from the surface condenser before starting the engines. 

The bell-cranks for working the deep-well pumps are built 
up of mild steel plates forming a triangle, the vertical and 
horizontal legs being 8ft. from centre to centre. The main 
rocking shafts are 9in. diameter by 12in. long in the bear- 
ings, working in cast iron pedestals lined with anti-friction 
metal, these pedestals being carried by a cast iron bed-plate 
18in, deep, with girders for spanning the well. The gudgeon 
for the tail end connecting-rod is 8in. diameter by 12in. long 
in the journal, those for ‘the side-rods are 7in. diameter by 
8in. long, and those for the deep-well connecting-rods being 
Tin. diameter by 9in. long. The deep-well pump crossheads 
are of wrought iron, having centres 5in. diameter by 74in. long 
in the bearings, and the crossheads are fitted with cast iron 
slippers, which work in cast iron guides carried by girders 
fixed in the well. The manganese bronze rods working 
through the stuffing-boxes of the pump heads are 43in. 
diameter, The spear rods are of pitch pine 11} inches square 
in lengths of 20ft., plancd up square, and fitted with w rought 


| flanges welded on. 


| it enters the economiser, 


It will be observed that the suction and delivery | 
valve-boxes have cages with Gutermuth valves, which permit | 


The air- | 
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iron strapping plates 12ft. long, Sin. wide, and lin. thick. 
Fork rods are fitted to the top and bottom ends of the pump 
rods attachment to the manganese rods and bucket rods 
respectively by means of wrought iron couplings and cotters. 
The rising mains are of cast iron, 25in. diameter by 1gin. 
thick, in lengths of 10ft., having strongly bracketed flanges 
and hydraulic joints. Over the engines there is a 20-ton 
travelling crane, worked by endless ropes from the engine- 
house floor. 

Steam is supplied by a battery of six Lancashire boilers, 
7ft. 6in. diameter by 30ft. long, supplied by Ashton, Frost 
and Co., Limited, and built under the inspection of the 
Manchester Steam Users’ Association. A steam superheater 
is fitted in the downtake at the back end of each boiler. The 
steam piping throughout is of lap-welded steel, with forged 
The boiler-feed pipes are of heavy cast 
iron, and are connected with the feed pumps on the engine 
and a supplementary steam-driven donkey pump, to the 
economiser, and the feed valves on the boilers. Valves are 
also arranged in the pipes at convenient positions to direct 
the feed-water through the Green’s economiser, containing 
120 pipes, thence to the boilers, or to the latter direct. There 
is also inserted in the feed range inside the economiser-house 
a coil feed-water heater, which heats the feed water before 
and obviates sweating of the 
tubes. 

A word of praise is due to the architect who was responsible 
for the design of the engine-house. This is a fine structure, 
built of Ruabon bricks, with stone facings on the outside, the 
inside being of coloured and white glazed brick. The build- 
ing is situated on the borders of the Dukeries, and har- 
monises with the surroundings of this charming district. 








EXHIBITION OF MARINE OIL ENGINES. 





WE have received a prospectus of a North Sea Fisheries and 
Shipping Exhibition of Marine Oil Engines, which is to be 
held at Great Yarmouth in the autumn of this year. The 
show will be open for two weeks—from October 29th to 


| November 12th—this date having been chosen to coincide 


with the busiest period of the herring fishing at that port. 
At this time there are as many as 2000 English fishing boats 
and some 1000 Scotch boats off the coast, and their combined 
value is placed at over £3,000,000. During the last two 
years a great change has been wrought in the conditions 
under which the Scottish sailing boats work. The introduc- 
tion of the steam drifter has practically taken the bread out 
of the mouths of the sailing men. 

The first steam drifters, owing to their greater speed and 
consequently to the greater number of trips that they could 
make, and to the greater despatch with which they could 
land catches, showed considerably greater profits than the 
sailing boats. But as their numbers increased and the com- 
petition between them became keener their profits gradually 
dwindled, until now, when the number of steam drifters 
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registered in Scotland exceeds 2000, there is, we gather, 
scarcely one of them showing a working profit, for they have 
big working expenses. During the past two years practically 
no new steamers have been built, for not only have the 
steamers killed their own profits, but they have killed the 
profits of the ordinary sailing boat. 

The fishing grounds mostly lie between 40 and 60 miles 
from land. Having made their hauls the steamers can 
generally make the harbour several, perhaps six or eight, 
hours ahead of the sailing boats, thus not only obtaining 
better prices, but spoiling the market for the sailing boats. 
It is only in a stiff breeze that the latter can in any way 
compete with the steamers. 

The introduction of the oil engine into some of the Eye- 
mouth boats met with considerable success. A steam drifter 
costs something like £2000. The ordinary first-class sailing 
boat—either a Zulu or a Fifie—is built for about £500 or £600, 
and can be fitted with a 60 horse-power engine for about £700. 
The initial cost is, therefore, less than that of the steam 
drifter. The speed obtained is nearly the same. As the 
sailing boat loses none of its sailing powers, the oil engine is 
used to drive the boat only in ‘light and moderate airs. 
Moreover, when the engine is running the working expenses 
are stated to be less than those of the : steam drifter. It was 
very soon proved that the motor enabled a sailing boat not 
only to compete on fair terms with the steamers, but also to 
make greater profits. 

It is in order to make this recent development still better 
known, and in order to afford to those who are interested in 
motor propulsion for ships, an opportunity of comparing all 
the marine oil engines on the market that the Exhibition is 
to be held at Great Yarmouth next autumn. 

It is worthy of note that in this respect Great Britain is 
taking a lead. In neither France nor Germany has the 
marine oil industry yet developed to an equal extent. In 
Scandinavia only is there any comparable progress. 





THE TERCENTENARY OF THE TELESCUPE.— Galileo is not to have 
all the credit of the invention of the telescope. M. Camille 
Flammarion, writing in the Recve, quotes a rare work printed at 
The Hague in 1655, written in Latin by Peter Borel, physician to 
the King of France, and dedicated to the Senate and people of 
Middleburg, the metropolis of Zealand. The book states that 
‘the injustice of men has taken away from your city a glory 
which justly belongs to it. The true inventor of the telescope is 
Zachary Joannides, spectacle maker, who fitted up the two first 
lenses in 1590, the one concave and the other convex, joined by 
a tube.” Other evidence, it is said, confirms this. Moreover, 
Middleburg telescopes were sold in Paris in April, 1609, this being 
the year in which the discovery is attributed to Galileo. Taking 
1609 as the year of Galileo’s discovery, we have just passed the ter- 
centenary of the great event. The writer in the Rerve admits 
that to Galileo, however, belongs the honour of utilising the in- 
vention for celestial exploration. He constructed a telescope in 
lead with which he showed his friends, from the Campanile of 
Venice, the ships in the Lagoon. On January 7th, 1610, he made 
his first examination of the stars with a telescope, the tube of 
which was constructed of cardboard. 
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FRANCIS HUNTSMAN. 

We record with regret the death of Mr. Francis 
Huntsman, J.P., which took place at his home, 
West Retford Hall, Retford, on the 27th ult. Mr. 
Huntsman had been actively engaged in assisting the 
parliamentary candidature of Mr. Hume-Williams. While 
in this work he was taken ill, and was confined to his 
room with influenza. He appeared to improve satis- 
factorily, and hopes of his speedy recovery were enter- 
tained. On the morning of the 27th ult., however, he 
suffered a relapse, and died of heart failure. The news of 
his death came as a shock to the people of Retford, where 
he took an energetic and generous part in public move- 
ments, as well as to the citizens of Sheffield, in which 
town he was as well known as any resident. 

Mr. Francis Huntsman was the eldest son of the late 
Mr. Benjamin Huntsman, J.P., D.L., West Retford Hall. 
There he was born in 1852, and educated at Eton. He was 
the fifth in direct descent from Benjamin Huntsman, of 
Attercliffe, the inventor of crucible cast steel. The firm 
was established by Benjamin Huntsman in 1751, 
some years after he made the important discovery 
which exercised so great an influence on the industries of 
Sheffield. He eventually set up new works at Tinsley 
Park-road, Attercliffe,in 1770. After his death, in 1776, 
the business was conducted and extended by his son, 
William, who died in 1809. The business is still carried 
on in the works at Tinsley Park-road under the style of 
B. Huntsman. 

Mr. Francis Huntsman had been continuously and 
actively connected with the works for thirty years, the two 
partners in the business being himself and his younger 
brother, Mr. Harry F. Huntsman, of Lound Hall, Retford. 
He took a very keen interest in the steel industry, and all 
matters pertaining to its development, and possessed wide 
and exceptional knowledge of the steel trade generally. 
His personal supervision of the business, which was 
close and continuous, brought him into contact 
with the staff and workpeople in all departments, 
by whom, as one of the best of employers, he 
was greatly esteemed and respected. A member of 
the Research Committee of the Sheffield University 
Technical Department, he was regarded as one of the 
leading authorities on crucible steel. On the occasion of 
the visit of the Iron and Steel Institute to Sheffield in 
1905 he acted as local honorary treasurer. He was 
chairman of the directors of the Tinsley Park Colliery and 
a director of the Sheffield Banking Company. In 
1899 he was elected mayor of the borough, and was an 
alderman up to the time of his death. 


MINE DISASTER IN COLORADO. 


LatE on the last day of January a most lament- 
able explosion took place in the main tunnel of the 
mine of the Colorado Fuel and Iron Company at Primero. 
Full details are not as yet to hand, but there appears to 
be only too good reason to fear that out of nearly 150 
men, who were known to be in the workings at the time 
of the disaster, only one has been rescued alive. So great, 
indeed, was the force of the explosion that three men 
who were standing at the mouth of the mine were hurled 
backwards and instantly killed. At present, at all events, 
the cause of the accident is unknown. Evidently, 
however, the mine was recognised as being fiery, since all 
the workmen were provided with safety lamps. As 
is so frequently the case, a fire followed shortly 
on the explosion, and this, of course, rendered the attempts 
at rescue all the more difficult. Even had there not been 
this outbreak the task would have been of an arduous 
nature, since the havoc wrought by the explosion appears 
to have been very considerable, one account describing 
the scene as being one of a chaos of earth, rock, and mining 
materials. Oxygen helmets were fortunately available, 
and with the aid of these rescue parties did their utmost 
to bring out as many of the entombed men as possible. 
Only one, however, had, according to the latest news 
available to us, escaped with his life. It may be some 
days before the full tale of loss is known, but, meanwhile, 
the work of rescue goes on, the fire has been partially got 
under, and the shafts are being cleared of débris as quickly 
as possible. 





THE SARCO FEED-WATER WEIGHER. 


AN apparatus for weighing the feed-water supplied to a 
boiler has been patented and put upon the market by San- 
ders, Rehders and Co., Limited, of 108, Fenchurch-street, 
E.C., who have named it the ‘‘ Sarco’’ feed-water weigher. 
It is shown in the accompanying engravings. It is claimed 
by its introducers to weigh all the water passing through it, 
to be more accurate and smaller for a given duty than any 
other apparatus of a similar kind, and to have no compli- 
cated working parts. We illustrate it in Figs. 1 and 2. 

The meter comprises a drum 1, enclosed in a large 
tank 2, a small upper or collecting tank 3, and releasing 
gear which is arranged outside the meter tank proper, and 
is enclosed in the casing 4. The water, which must not 
be under a greater pressure than that due to 20ft. head, 
enters the meter through an opening in the cover of the 
collecting tank, and passes down into the drum tank through 
specially designed slot valves shown at 28 and 29 in Fig. 2. 
The drum is divided into three compartments of equal 
capacity, 5, 6, and 7. It is mounted on a shaft which 
passes through the sides of the meter tank, and runs on 
ball bearings. The whole of the gear which controls the 
successive filling and emptying motions of the three com- 
partments is arranged outside the drum tank, and cannot 
come in contact with the water. Mounted on an extension 


and 11, carrying short studs 12, 13, and 14. The head 8 is 


the corresponding arm rests with its stud upon the roller 15. 
This roller is mounted on the extreme end of the lever 16, 
which carries the weight 17, and is pivoted at 18 on ball 


itself as soon as the correct weight is contained in the 
chamber. Weight 17 is then momentarily thrown against 
the buffer 19, the stud on the spindle glides off the roller 15, 
and the chamber discharges its contents through the open 
bottom of the tank 2 into the suction well, or tank over 
which the meter has been erected. 
is controlled by the balanced lever 20, the end of which is 
provided with a roller. This lever is actuated by projections 

















Fig. 1—-THE SARCO FEED-WATER WEIGHER 


21, 22, and 23 of the cam 24 through the medium of the 
fork 25. A pneumatic buffer 26 takes up the rebound of the 
weight 17 when it falls back into the resting position. A 
ratchet lever 27 is arranged to prevent the swinging to and 
fro of the drum-head before it takes up its next filling position. 

In order that varying pressures and sudden shocks may not 
cause a chamber td be discharged before it contains its full 
weight of water, the inlet valve in the collecting tank is 
divided into two passages controlled by hinged flaps 28 and 
29. These flaps are opened and closed by the motions of 
lever 30, which has a projection 31 gliding on noses 32, 33, 
34 on the drum-head. When the weight of water causes the 
weight 17 to lift slightly, the projection 31 glides down on to 
a step on the nose 32. This closes the large opening 28 of 
the inlet, leaving only the small one open, until the little 


keyed upon a main shaft in such a way that each succeed- | 
ing compartment of the drum is in the “filling position ’’— | 
that is, with its inlet immediately below a slot valve—when | 


The travel of the weight | 


| 
| Wear to a minimum, and to render the working of the meter 


almost noiseless. 

We are informed that in order to test the accuracy of one 
of these meters, a tank into which it was delivering was 
arranged on ‘a weighbridge which had previously been 
accurately proved by means of test weights. Periodically 
when full the tank was weighed, and it was found that on 
four hours’ continuous test the meter showed an average 
error of 0.748 per cent. 


bearings. 
In order that the drum may be released it must raise the 
weight 17. This is accomplished by the action of the water | 


DOCKYARD NOTES. 


ACCORDING to the Portsmouth Evening News, which iy 
generally well informed on naval matters, this year’s Naval 
Estimates will provide for four battleships, two armoured 
cruisers, eight second-class cruisers, twenty-four destroyers, 
and ten submarines. Provision will also be made for 5000 
extra men. As regards this last, the number is at least 
10,000 short of our requirements. 








THE report that Austria purports to build a great new 
| naval port at Sebenico lacks confirmation. Pola is out of date 
for modern requirements, but naval matters in Austria move 
very slowly. 

SPECIAL interest attaches to the gun trials of the Brazilian 
battleship Minas Geraes, which fires ten guns on the broad- 
side. She fires ten 12in. guns on the broadside as against 
eight from the Dreadnought, and there were not wanting 
many who questioned whether Elswick could better the 
British Admiralty design. The results, however, of the gun 
trials of the Minas Geraes have been a triumphant vindica- 
tion of the private yard. The Minas Geraes succeeded in 
firing an entire broadside without any damage to herself 
worth mentioning. 


ON her final trials, with 27,212 horse-power and 280 |b. 
steam pressure, the Minas Geraes made a speed of 21.431 
knots, with 147.47 revolutions. 

THE official full speed trial of the torpedo-boat destroyer 
Santa Catharina, built for the Brazilian Government by 
Yarrow and Co., of Glasgow, took place on Wednesday last 
on the Skelmorlie deep-water measured mile, when the con- 
tract speed of 27 knots during a continuous round of thre 
hours, carrying a load of 100 tons, was easily exceeded. 





THE Santa Catharina is the eighth of the ten destroyers 
ordered by the Brazilian Government from Messrs. Yarrow, 
The first six vessels are now in commission in Brazil, the 
seventh will leave Glasgow shortly, and the ninth and tenth 
are ready for launching. The dimensions of these Brazilian 
destroyers are :—Length 240ft., beam 23ft. 6in. They are 
propelled by two sets of four-cylinder reciprocating engines of 
8000 horse-power, collectively balanced on the Yarrow, 
Schlick and Tweedy system, steam being supplied by two 
double-ended Yarrow boilers of the latest type. 





THE battleship Zrinyi, the third of the new Austro-Hun 
garian heavy battleships, will be launched from the yards of 
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Fig. 2—DETAILS OF THE 


step on 82 is also slipped by the lever 30, when the smaller 

opening 29 is also closed and the water is entirely shut off | 
for the moment. Thereafter the drum chamber 5 discharges, | 
the chamber 7 comes into position, and the nose 33 opens 

both inlets again simultaneously, and so on. 

Each upward movement of the lever 30 is recorded on 

the counter 35, which is graduated in pounds of water. 

We may say in passing that the meter is made in six | 
standard sizes, and that in the smallest of these each com- 

partment of the drum holds 101b., or 1 gallon. The 

normal speed of the meter is ten fillings per minute. The 

cam 36 is designed to arrest the weight 17 if it should rise 

before the full weight of water is contained in the filling | 
chamber. 
Each meter is provided with a controlling device to 

enable the user to ascertain at any time whether the drum is 

still being released by the correct weight of water. This | 
consists of the levers 37 and the small bucket 38. When 

the bucket is suspended, as shown by the dotted lines, and 

filled with water to the level of the lower collar, it should | 
cause the lever 30 to close the large flap. When filled to 
the higher level it should release the drum. It is pointed 
out that the accuracy of the meter may by this method be | 
checked as readily as that of a weighbridge. An overflow | 
may be arranged in the collecting tank*to render overstrain- | 
ing of the meter impossible. Pneumatic buffers and ball 





of the meter spindle is a head 8, which has three arms 9, 10, 


bearings are employed wherever possible, so as to reduce | 
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FEED-WATER WEIGHER 


the Stabilimento Tecnico on the 12th of April. The 
Erzherzog Franz Ferdinand will make her trial trip at the 
beginning of March, and is expected to be ready in May to 
join the summer squadron. The Radetzky will be placed in 
service at the end of the year, and the Zrinyi about the 
middle of next year, so that by the summer of 1911 the 


| whole of the new heavy battleship division should be in 


service. 


THE JUNIOR INSTITUTION OF ENGINEERS.—-At a recent meeting 
of this Institution held at the Royal United Service Institution. 
Whitehall, a paper on “The Design and Running of Modern 
Cement Works” was read by Mr. Harry Horsburgh, Assoc. M. 
Inst. C.E. After a few historical references in introducing the 
subject, the progress made in methods of manufacture was dealt 
with, and then followed descriptions of the Schneider kiln and the 
rotary kiln processes. A table was given setting forth the com- 
parative dimensions, output, &c., of various types of kilns, includ- 
ing that of Edgar Allen and Co., of Sheffield, 150ft. long, the 
largest in this country, installed at Forder’s cement works at 
Sundon. A discussion followed, in which Messrs. John Speakman, 
Percy M. Stewart, D. B. Butler, G. V. Maxted, Arthur Verdon, J. 
W. Hinckley, J. H. Pearson, W. F. Carr-Hill, F. G. Robinson, R. 
Marshall, and W. Fennell took part. As a sequel to the paper a 
large party of members afterwards visited Messrs. Forder’s works 
under the guidance of the managing director, Mr. P. M. Stewart, 


| all the processes being shown in operation, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE STATUS OF ENGINEERS. 
sin, Ihe views on this subject smgeeneet by a correspondent in 
your issue of January 14th are undoubtedly shared by a great many 


people, but I submit that neither he nor they have really thought 
the matter out, If they had done so they would be forced to the 
conclusion that amongst other things the modern tendency to 
specialisation in manufacture is making the consulting engineer 
more necessary now than ever before. In the old days we had, in 
this country, a large number of firms who described themselves as 
yeneral engineers, and manufactured practically everything that 
was then required to equip a factory. Hardly any of these firms 
do this class of business to-day, and in their place we have-a number 
of firms—smaller if you like—who specialise in one particular 
article or class of articles, Thus, one tirm makes boilers, another 
engines, another shafting and pulleys, another dynamos, another air 
compressors, and so on through the whole long list of your own 
buvers’ guide, Neither the design, quality or price of these 
articles remains for any length of time constant; they are always 
improving, and there are always one or two firms who for the 
moment are turning out a better article or an article better suited 
to a particular purpose than their competitors. Very often these 
firms are quite small and not at all well known. Your correspond- 
ent, if he follows his markets, will not, 1 think, be inclined to dis- 
pute this fact ; if he does, perhaps he will make further inquiries. 

Now take the case he cites, where he has decided to convert 
his mechanical drive into electrical, and is going to do it himself, 
with the help of one or two good firms of electrical manufacturers. 
If he generates his own power he will require power generators, 
boilers or gas plants, prime movers, steam or gas engines, belts, 
dynamos, switchboards, electrical mains, motors and starting 
switches, pulleys and shafting. Now all these articles are made in 
varying quality and at varying prices by many different firms, 
some of them specialising in the one article only. To the manu- 
facturer of which article is he going for his advice, and to which 
will he give his order? He will not, I suppose, be so foolish as to 
buy the power plant—steam or gas—from electrical manufacturers 
and pay them their merchanting profit on it, though I have known 
many cases where this has been ei so we will presume that he 
employs two firms—one mechanical and one electrical. If he 
employs one mechanical firm—steam or gas—he eliminates any 
real competition from the others, for no competition can be of the 
least value unless it is obtained on an absolutely common basis. If 
this is absent, the order will fall to the manufacturer who employs 
a traveller with the most persuasive and convincing tongue. The 
manufacturer is out to make a profit; he books the order, but, as 
the buyer's experience is limited to what the seller had previously 
told him, he has no possible means of knowing whether what he is 
buying is that best suited to his reyuirements, or what he is getting 
is really that which was originally offered to him. 

With the electrical side things are just as indefinite. Though 
there are several firms who make all the electrical plant required, 
the firm which makes the best dynamos will not necessarily do the 
best switch work, make the best and cheapest cables, build the 
best motors, and soon. If the firm he employs does not make an 
article, it merchants it, and if so is not content with 5 per cent. 
Lastly, there is the bill for extras. Does it not strike your corre- 
spondent that he would do better business for himself if he 
employed a competent consulting engineer to study the peculiar 
requirements of his case, design an installation to suit these require- 
ments, work out the powers and the transmission losses, and then, 
splitting the installation up into its component parts, obtain com- 
petitive tenders on a common basis from the best manufacturers of 
each of those component parts, dynamos from the dynamo builders, 
switchboards from the switchboard makers, cables from the cable 
manufacturers, belts from the belt makers, and so on. can 
assure him very definitely that if he does he will get a better job 
and save the fees he pays many times over. He probably will not 
helieve me, but if he will be good enough mentally to extend this 
principle to the design and equipment of a large factory, he will 
see that it applies even more forcibly. To build and equip a factory 
of any importance to-day it is necessary to take one of three 
courses;—(a@) To employ an architect to design the buildings and a 
general contractor to carry out the equipment ; (4) to employ an 
architect to design the buildings and an engineer permanently 
employed of sufficient experience and breadth of view to take the 
place of the general contractor or consulting engineer; (c) to 
employ a consulting engineer to design the buildings and design, 
select, order, and supervise the installation of the plant from 
beginning to end. 

If the first course is adopted, the general contractor——mill 
furnisher he is generally called—will make some things perhaps, 
and will merchant all the rest, including the labour he employs. 
In getting out his estimate, he will take out the original cost to him, 
he will add his establishment charges, his expenses for travelling 
and supervision, possibly other items, and then his profit. Will 
your correspondent consider what percentage on cost these will 
come to, and will he believe me when I tell him that it is 30 per cent. 
or more if the job is ‘‘ soft,” 20 per cent. otherwise / the total 
represents the contract sum. No manufacturer has as yet been 
able to build a factory without making changes from his original 
plans as he goes along. He makes these changes, and then comes 
the bill for extras. Oh, happy manufacturer ! 

In the second case, factory building and equipment means pro- 

cess work, and in all processes as carried on to-day or at any time 
there is room for improvements and economies, which can only be 
suggested by experience, and by a man who is not in a rut. An 
engineer who can be permanently employed, and who has sufficient 
ability and experience to advise on all these matters, commands a 
salary higher than the work which he will have to do after the fac- 
tory is completed will justify, and in addition there are the 
expenses of his office staff and assistant draughtsmen. Further, as 
the amount of machinery which he buys during the year is limited, 
he does not get the keen prices or the good service which is given 
to a consulting engineer with a decént practice in order to secure 
a continuance of his confidence. Furthur still—and in both the 
foregoing cases experience has demonstrated the fact—that the 
building and the equipment being in separate hands does not con- 
duce to a harmonious whole. 
_ In the third case—that of the consulting engineer—the build- 
ings and the equipment are in the same hands, so that everything 
marches together, and there are no interests to clash. The 
wide experience which can suggest changes and economies in the 
processes employed has been obtained by acting in the same 
way for many different trades. The services of a competent staff 
of assistants is included in the fee charged. The consulting 
engineer has, to use a colloquialism no doubt familiar to 
your correspondent, ‘‘no fish to fry.” e is able to make an 
enormous saving by detail competitive buying from the best of 
the hundreds of firms throughout the country who are actually 
manufacturing the various articles required in the factory, and he 
is able to make a further great saving in cost by enabling his 
client to benefit from the direct employment of labour in the shape 
of a good charge engineer, assisted by workmen taken on for the 
job. These men, acting under the instructions of the consulting 
engineer and his assistants, are able to carry out the erection and 
general assembly of the various parts which go to make up the 
whole, do all the wiring, pipe work, &c. If this course is adopted, 
is itis in many cases, your correspondent will, I think, be bound 
to admit that, even if he pays the consulting engineer 10 per cent., 
the manufacturer will have built and equipped his factory at a 
very much smaller cost than if he had gone to a mill furnisher or 
to a well-known firm of machinery manufacturers and had been 
advised and supplied by them. 
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This, Sir, is a lengthy letter, and I apologise for the fact, but I 


am anxious to show that for all ordinary work the consulting 

engineer, far from being doomed, is required to-day more than 

ever. It is the methods of business which are changing, dnd in 

the change are leaving many, including, I fear, your esteemed 

correspondent, some distance behind. Hat WILLIAMS. 
London, February Ist. 


Sin,—I am amused by the letters of your correspondents on this 
subject ; they are so obviously written by the very men I spoke 
about when I first wrote to you. The authors, I am quite sure, are 
consulting engineers who are very much afraid that someone will 
manage to carry out engineering work without their assistance. 
I have heard that the medical profession is angry also because 
patients elect to get well without their help, and even buy drugs 
in a “store,” instead of getting a prescription in pharmaceutical 
hieroglyphics from the doctors for the same or a worse thing. 

It seems to me all your correspondents make the same mistake ; 
they all appear to think that the purchaser must have much less 
engineering knowledge than they themselves. That, I say, in the 
majority of cases, is not true, and in many other cases it does not 
matter whether the purchaser has any knowledge at all or not. as 
he is quite safe in the hands of the manufacturer. Suppose I want 
to lay down a little electric railway in my works yard. Why on 
earth should I call in a consultant! I flatter myself that 1 know as 
much about such things with my ordinary mechanical knowledge as 


| the consultant with his degrees does, and I believe that when a 





number of manufacturers put a lot of different claims before me I 
am able to judge which suits me best, and to discount those that 
are impossible. I do not require to know much about electricity 
to say how many watts I can afford to buy, and if the makers say 
they can’t do the work for that, then I say I shall stick to my 
present system. That is no more difficult as a problem than the 
actual purchase of the plant, which, I take it, is a business pro- 
position, and one, I suppose, I may be allowed to conduct—or 
ought I to call in an expert accountant / 

A ‘Consulting Engineer,” in your issue of January 28th, asks: 
‘* What does he ’—-that’s me—‘‘ know of the merits of any parti- 
cular engine for his particular work apart from catalogue informa- 
tion or maker's guarantee /” I may surely ask the consultant that 
question with as much justification as he has for asking it me. 
One may surely be permitted to be an engineer without being a 
consultant. But leaving the personal element out, suppose some 
one who is not an engineer—say a farmer, for example—wants to 
put down an oil engine to drive his farm implements. Is it really 
contended that he will lose money if he buys what he wants direct 
from the manufacturers! Surely it is being forgotten that the 
maker has no better advertisement than a successful plant, and 
that he will not only see that the purchaser gets just what he 
wants, in the first place, but he will send round a representative 
two or three times a year to look up the engine and see that it is 
in good order—-an unwarrantable intrusion, I suppose, into the 
province of the consulting engineer. 

Another correspondent thinks it will cost me as much to employ 
one of my own engineers as it would to employ a consultant, and that 
I shall not get as good work. I disagree with him on both points. 
I do most of such work myself—and I am only one in a thousand or 








ten thousand—and if I employed a consultant J should still have | 


to do most of it, telling him this thing and that and getting out 
plans and quantities. As to its being better done I can only 
return to the point that the consulting engineer has not a 
monopoly of knowledge, and he certainly has not the intimate 
acquaintance with my own business that I have. 

Of course, | am not pretending that a consultant is never wanted. 
There are jobs on whichan independent opinion at least is needed, 
just as there are ailments to which a doctor ought to attend. But 
all the evidence—and there is none better than the alarm of the 
consulting engineers--goes to show that the contracting engineer 
is rapidly taking their place for all ordinary and some extraordi- 
nary work, and that the improvements in the method of the 
manufacturer are so great that the consultant is not nearly as 
necessary as he used to be. 


February Ist. A MECHANICAL, 


INDICATING A STEAM PIPE. 

Sin,—In your issue of January 14th you print an article on 
‘Indicating a Steam Pipe.” You suggest it as being a rather 
novel investigation, but to anyone who realises the possibilities of 
the application of the indicator, not only to steam engines, but to 
any other form of reciprocating engine, it is a fairly obvious 
method. It was used some six years ago at the works of a well- 
known engineering firm in Manchester, which was then manu- 
facturing two and three-cylinder gas engines, with the object of 
solving problems as to what was happening in the inlet and exhaust 
pipes of an engine. 

The indicator was connected to the moving parts of the engine 
in the usual way, the indicator cock bejng screwed into the common 
exhaust or inlet pipe. Pulsations such as described by you are 
bound to occur in any engine which admits steam or gas and air 
mixture and exhausts intermittently, as all reciprocating engines 
do, but the experiments I carried out clearly showed that these 
pulsations did not necessarily bear any direct relationship to the 
speed or load on the engine. 

Taking the case of the exhaust of a two-cylinder single-acting 
engine running at a practically constant speed, one would assume 
that the pulsations of the exhaust in the pipe close to the engine 
would be constant, and that only the height of the diagram would 
vary. This was not the case, for the pulsations were long at no 
load, and increased in periodicity as-the load on the engine 
increased. No explanation of why this occurred was ever advanced 
to my knowledge. By light spring diagrams it is possible to get 
very interesting data as to what is happening in the inlet chambers 
of gas engines. The indicator was also used to see the effect on 
the exhaust of advancing or retarding the cam shaft in relation to 
the crank shaft. This, in conjunction with ordinary cylinder 
diagrams, gave interesting data as to the possibilities of governing 
partially by altering the ‘‘lead ” of the cam shaft so as to maintain 
almost constant compression, even on light loads. 

One valuable addition to a gas engine of large size running with 
a throttle governor on the inlet chamber is an ordinary vacuum 
gauge. The most economical mixture on which the engine will run 
at any load is obviously that at which the gauge records the highest 
vacuum. F, E. Rosrnson, 

Enfield Lock, February 2nd. 

[In the case we quoted it was clear that the pulsations did follow 
the piston, as their position with regard to it was nearly constant— 
see the diagrams. We feel sure many of our readers would be glad 
to see some of Mr. Robinson's diagrams.-—-Ep. THE E.] 


MECHANICAL COLOUR-BLINDNESsS. 


Sir,—The letter of your correspondent ‘* Pater Mark II.” is an 
admirable example of the effect of mechanical colour blindness. I shall 
not trespass on your space further than to point out that the vector 
to which he attaches so much importance only involves an alge- 
braical concept, which has nothing to do with the physical concept, 
As for the Caiculus, I have only to say that the infinitely little has 
always been the resource of mental destitution in the matter of 
argument. I may add, however, that what is true of a homo- 
geneous whole is true of every part of it, however small. To mini- 
mise the distance over which ‘‘ acceleration” takes place reminds 
me of a memorable excuse once urged by a young lady of indis- 
cretion. All that part of your correspondent’s letter about engine 
bed-plates is too deep for me. My mental powers cannot reach 


down far enough to pick up a meaning. 
One passage in the letter pleases me. 
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after years of search a man who knows that tiere is such a 
thing in existence as an unbalanced force. Is it too much to ask 
‘‘Pater Mark II.” to give us a numerical example of an unbalanced 
force? Great things hang on the discovery, I can assure him. 
Lastly, I may say that his explanation of centrifugal force 
reminds me of one I heard the other day: ‘‘ You see the string 
pulls the stone, the stone does not pull the string. How can it, 
seeing that it does not want to go away radially !” 
January 31st. PATER. 


HEAVY MARINE EXCENTRIC SHEAVES. 


Sir,—In the latter part of your year’s survey of marine engi- 
neering—lines 16 to 30, column 1, page 17, TH& ENGINEER of 
17th inst.—you speak of, as a new device, light narrow sheet iron 
tanks, partially filled with water, into which the excentric sheaves 
dip when at work. 

In my own personal experience, these were in use, with pro- 
nounced success, in P, and O. engine-rooms over twenty years ago. 
The tanks had each a drain for removing dirty water and oil, and 
could be filled up to the required level during working, and also 
flushed out as required, by means of a water service cock or valve 
over each. These light tanks were easily moved aside, as was 
necessary, during overhaul and adjustment of the excentric 
straps. 


Egypt, January 21st. Ex-P. AND O. ENGINEER. 


A MECHANICAL PROBLEM. 


Sir,—I have a bar of steel 40 cm. long, with a round sectiona 
area of 200 square millimetres. I proposed to give this bar an 
initial load of 1800 kilos.—say, a stress of 9 kilos. per square milli- 
metre, and to increase this stress by continual jars each time to a 
maximum of 10 kilos. per square miilimetre. I proposed to effect 
this by dropping a cast iron dise upon the initial load from a 
height of 10 cm. I have submitted the question as to what 
weight this disc should have to produce this stress to the best 
scientific assistance I can get. They calculate the weight at 
20 grammes—say, about five-sevenths of an ounce avoirdupois. 
Letting this weight fall into my hand from a height of 10 cmn., | 
feel sure that there is something wrong in the assumption of the 
scientific men who supply the formule. I fear we have again tu 
do with what one would call a scientific mess! Could anyone indi- 
cate a common-sense solution of a problem which does not appear 
at first sight so very abstruse! Needless to say, that if 20 grammes 
falling 10 cm. could produce a stress of 200 kilos. in this bar, I for one 
should not care to go near a steam engine at work or to cross a 
railway bridge. r 

February Ist. 





FORGING PRESSURES. 

Sir,—I should be much obliged if any of your readers could 
inform me how I can calculate the pressure required to forge by 
pressure iron and steel that is heated to a riveting temperature. 

A great many experiments have been made to determine the 
power required to cut various metals, but I can find no record of 
any experiments having been carried out to determine the amount 
of power required to alter the form of iron and steel when heated. 

Data of this description must be in the hands of makers of 


| hydraulic forging presses and riveting machines, and I should 





think that the problem was capable of solution by simple mathe- 
matics providing some data were available. “ORGING. 
Wallasey, January 31st. 


ROGER BACON, 


Sirk,—-At present there is no memorial of the foremost man of 
science of the thirteenth century, Roger Bacon, who foreshadowed 
many of the discoveries of modern science, and who is known 
universally as the inventor of gunpowder. Contributions, however 
small, towards the erection of a memorial, in a suitable place, of 
this great Englishman will be received by Mr. Oscar Guttmann, 
60, Mark-lane, E.C. H. W. L. Hime, Lieut.-Col. 

G. GREENHILL, Kt. 
OscaR GUTTMANN. 
London, January 29th. 





METALLIC CoUPLING FOR RalLWAy CARRIAGES.—Referring to 
the catalogue mentioned on page 106 of our last issue, and dealing 
with a new metallic coupling for railway carriage steam heating 
pipes, we should have stated that this had been sent to us by the 
Westinghouse Brake Company, Limited, of York-road, King’s 
Cross. 

THE GRADING OF Pic IrRoN.—With reference to the following 
resolution passed at the Copenhagen Congress of the International 
Testing Association on the subject of the grading of pig iron, 
namely that:—‘‘ For the purpose of defining more accurately the 
quality of pig iron than is possible by the present method of grad- 
ing by fracture appearance, the Congress recommends that Com- 
mittee I (Sub-committee Ia) be instructed to inquire in the various 
countries concerned as to how far specifications on analysis may be 
usefully substituted for the present method of grading by fracture 
appearance, and that they be authorised to take such steps as 
they may deem advisable to give effect to this resolution,” we are 
requested by the International Association for Testing Materials to 
announce that a joint meeting of British members of the Testing 
Association, and of representatives of associations in Great Britain 
interested in the subject of the resolution will be held at the office 
of the Association, 28, Victoria-street, S.W., on Thursday, 
February 10th, at 4 p.m., to consider what recommendation on 
behalf of the associations represented shall be made to Commit- 
tee Ia of the International Testing Association. 


RoyaL METEOROLOGICAL SocreTy.—The annual general meeting 
of this Society was held on Wednesday evening the 19th inst., at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Mr. H. Mellish, president, in the chair. The council in their report 
stated that they had forwarded a memorial to the Royal Commission, 
which is now inquiring into the work of the University of London, 
urging that the time is fully ripe for placing the study of 
meteorology on a more satisfactory basis, and for its inclusion among 
the subjects for degree examinations. The council have arranged 
for a provincial meeting to be held at Manchester on February 23rd, 
and they hope that this will be the means of making the work of the: 
Society better known in a district in which considerable attention 
is already being given to meteorology. The president presented to 
Dr. W. N. Shaw, F.R.S., the Symons Gold Medal for 1910, whieh 
had been awarded to him by the council in consideration of his 
distinguished work in connection with meteorological science, Mr. 
H. Mellish, in his presidential address, referred to some relations of 
meteorology with agriculture. The close dependence of agriculture 
upon climate and upon the periodical variations of the weather has 
been recognised from the earliest times, but the relations are of such 
a complicated character, and the difficulty of separating the effects 
of the different factors is so considerable, that as much progress as: 
might have been expected has perhaps not been made in applying 
the data of meterology to the purposesof agriculture. The president 
first referred to the writings of various authors on the subject of 
temperature and rainfall as affecting the wheat and other crops, 
and then proceeded to deal with such questions as the liability of 
some crops, and especially of fruit, to injury from frosts; the- 
influence exercised = forests upon climate and especially upon 
rainfall, and the study of phenology. He next considered what 
steps meteorologists could take to further the application of the data 


I seem to have at last found, | of their science to the various problems of agriculture, 
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SELF-ACTING AND HANDING STEAM HAMMER 


fluid pressure 
hammers of the combined handing and self-acting type has 
recently been patented and put upon the market by Davy 
We had an 
opportunity a short time ago of seeing a hammer fitted with 
this appliance in operation at Messrs. Davy Brothers’ works, 
und we are enabled by the courtesy of the makers to give our 
the following description, and to reproduce the 


AN improvement to steam and other 


Bros., Limited, of Park Ironworks, Sheffield. 


readers 
accompanying engravings, Figs. 1 and 2. 


In order to explain more clearly wherein the new arrange- 

















Fig. i—SELF-ACTING AND HANDING STEAM HAMMER 


ment differs from that previously in use, we may say that in 
hammers of the self-acting type as usually constructed the 
reciprocations of the tup are transmitted, with the necessary 
reduction, or reversal of direction, or both, to the working 
valve whereby steam is distributed to the opposite ends of 
the cylinder through the medium of what is termed a driving 
lever which is pivoted to the tup. This lever has a telescope 
connection—or its equivalent—between the point at which it is 
fulcrumed and that at which it is coupled to the spindle of 
the working valve respectively. This telesconic connection 
usually takes the form of a guide sleeve, through which 
the driving lever slides longitudinally as the virtual 
length of the lever alters with the varying level of the 
tup. The guide sleeve, which constitutes in effect a 
portion of the driving lever, reeeives therefrom vibra- 
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in which the working valve itself moves, so that the move 
ments of the valve, and therefore also the operations of the 
hammer tup, are under the control of the handing lever. 


the sleeve and handing lever are coupled by separate links tc 


steam valve. 
ring to the engraving—Fig. 2. 
reciprocates in guides in the ordinary manner. 


‘ 


pivoted at A' the driving lever B, which slides in the sleeve C, 
On C, near D, is a pin D', and on 
this is pivoted a connecting-rod or link E, the other end of 
which is connected by means of a pin G to one end of a float- 
To the middle point F' of this lever is con- 


which is pivoted at D. 


ing lever F. 
nected a link, which is attached to the spindle O!' of the 
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Fig. 3 


working valve O, the point I' coming directly under the 
centre of the spindle O'. To the other end H of the floating 
lever F is attached a connecting-rod or link H!', which is 
connected at its lower end J with one end of the handing 
lever L, which works about a fixed fulerum K. It is to be 
understood that there is free movement at the points A', D, 
D', G, F', H, J, and K, and also for the sliding sleeve C, so 
that any motion of the lever L can readily be communicated 
to the sleeve C. It will thus be seen that by moving the 
lever L the travel of the spindle O', and consequently the 
throw of the valve, may be controlled. 

Pivoted on the spindle K is another lever M, to which is 
pivoted at M* a further connecting-rod or link M', the upper 
end of which is pivoted to the lower end of the spindle of a 
stop valve N. 

When the hammer is required to work automatically the 
handing lever L for controlling the working valve O is held 
or clamped by the ordinary means in an angular position 
corresponding to the length of stroke required in the hammer 
tup A. The stop valve N is then opened by means of the 
lever M to an extent corresponding to the force of the blow 
required. The tup is thereupon reciprocated automatically 
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Fig. 2—DETAILS OF THE STEAM HAMMER 


tory movement about a point forming a _ fulcrum 
in common for the lever and sleeve, the oscillations 
of the guide sleeve being transmitted to the working | 
valve, the spindle of which is coupled to the sleeve at 
a point near the fulcrum and between it and the tup. This 
fulcrum is not fixed, but is carried by, or is connected to, a 





in consequence of steam being admitted to opposite ends of | 
the cylinder alternately as the result of the movement 
imparted to the working valve O by the tup A through the 
medium of the sleeve C, the link E, and the floating lever F, 
which lever will, for the time being, be rocked about H as a 
fulerum, as the handing lever L is clamped in a fixed 


handing lever, by means of which the position of the fulcrum | 
can be adjusted at will in a direction corresponding to that | blow delivered by the tup, can, of course, be modified, 


In the new arrangement which we are about to describe the 
guide sleeve or its equivalent has a stationary fulcrum, and 


opposite ends of a floating lever, the middle point of which is 
connected through a link with the spindle of the working 
The details will be better understood by refer- 
In this A is the tup, which 
To it is 


Fes. 4, 1910 


position. The length of stroke, as well as the strength of tho 


-} usual, by varying the positions of the levers L and M 
| respectively. =, 

When the hammer is required to work non-automatically, 
that is to say, to strike separate blows each under the direct 
control of the operator, the stop valve N is opened by means 
» | of the lever M to an extent corresponding with the force of 
the blow required, and the handing lever is moved up and 
down through an are corresponding with the length of stroke 
of the tup required. 

It is to be observed that whilst the hammer is workine 
automatically the length of stroke of the tup can be varied at 
will by correspondingly altering the position of the handing 
lever L, precisely as in the case when the hammer is working 
non-automatically, so that, apart from the intensity of the 
steam pressure, which is regulated by means of the stop valve 
lever M, all the operations of the hammer, whether auto. 
»| matic or non-automatic, are equally and entirely under the 
control of the same handing lever L. 

An arrangement can be fitted to this hammer so as to mak 
| provision for very rapid non-automatic working. This 
arrangement has for its object the elimination of the disturb- 
ing influence exercised upon the working valve O by the 
movements of the tup, and is brought about by causing the 
| fulcrum D of the guide sleeve C to coincide exactly with the 
| point D', at which the link E is connected to the sleeve C. 
| Such an arrangement is illustrated in Fig. 3. In this the 
| fulerum in the guide sleeve C is constituted by a pair of 
| studs aand 6 mounted in axial alignment on the limbs c, d 

of the forked arm of a lever which is mounted to rock about 
a fixed fulcrum e, the other arm f of this lever having a 
handle g, whereby it may be shifted as required between 
limits determined by stops h and j at the ends of a quadrant 
k. The studs a and b engage in slots J provided in a pair of 
| lateral wings integral with the guide sleeve, the wings 
| extending at opposite sides of a lug » which carries the pivot 
pin o forming the connection between the sleeve C and the 
| connecting-rod p—or E in Fig. 2. The slots / are of such a 
length as to permit of the studs a and b being shifted from 
| the normal position, as shown in the left-hand view of Fig. 3, 
toa position wherein they are in axial coincidence with th: 
pivot pin o. 

In order to ensure that the movement of the lever c, «, / 
shall actually alter the position of the fulcrum studs a, / 
relatively to the sleeve C, and shall not merely cause the 
latter to swing with the link p about the point of suspension 
—see G Fig. 2—the link p is fitted to slide longitudinally 
through a fixed guide g._ It will be obvious that when the 
fulcrum studs a, b are brought into axial coincidence with 
the pivot pin o the sleeve C will rock idly about this axis 
without transmitting movement through the link p to th 
working valve O, Fig. 2, which consequently will be controlled 
solely by the movement transmitted to it from the handing 
lever L through the link H!. 

It is claimed by the makers that self-acting hammers 
fitted with the arrangements described in the foregoing ar 
more perfectly amenable than those previously introduced to 
the will of an operator, so that he can regulate with greater 
certainty than has been possible hitherto, the frequency, 
intensity and length of stroke of individual blows. 





A NEW CONCRETE MIXER. 





A NEW form of continuous concrete-mixing machine has 
recently been designed and patented by T. and R. Lees, of 
Hollinwood, near Manchester. It is illustrated herewith. 
This machine is specially intended for use by civil engineers 
and contractors for making concrete buildings, floorings and 
foundations, and in the construction of docks, harbour 
works, bridges and tramway foundations, &c. A few of the 
many advantages claimed for the machine—which, by the 
way, has a capacity of 150 cubic yards in ten working hours 
are continuity of action, large capacity of output, few 
working parts, easy fixture, and moderation in price. It is 
substantially constructed, the cylinder being made of cast 





CONCRETE MIXER 


| iron, with ends bored and turned, and carried and driven by 
|a steel shaft, with the outer end carried on anti-friction 
| rollers. 


It is fitted with a tap and spraying pipe for the 
supply of water. The ingredients to be mixed are thrown in 


| at the front part, and, as can be seen from the illustration. 
| The machine is easy of access and not liable to derangement, 
}as there are no complicated parts. 
| itself by gravitation, and it can be cleaned out in a few 


The mixer empties 


minutes. The internal part is fitted with four cast iron 
skew blades, which are intended thoroughly to spread and 
mix the ingredients, which afterwards find a quick outlet by 
gravitation at eight large holes at the end of the machine. 
The No. 1 machine, which has a capacity of 15 cubic yards 
per hour, weighs approximately 18 cwt. The driving pulleys 
are 24in. diameter and 4in. wide. 
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DOUBLE-CYLINDER FIRE 





AND BOILER FEED PUMP 


MERRYWEATHER AND SONS, LIMITED, GREENWICH, ENGINEERS 











DOUBLE-CYLINDER FIRE AND BOILER FEED 
PUMP. 


IN our of July 23rd, 1909, we illustrated and 
described a combination fire and boiler feed pump constructed 
by Merryweather and Sons, Ltd., of Greenwich. This was a 
single-cvlinder engine, the capacity of the fire pump being 
600 gallons per minute. The pump we now illustrate is a 
machine of similar type, but in order to meet the demand 
for greater capacity it has been constructed with double 
cylinders and pumps, so as to be capable of delivering 1000 
gallons per minute. It has recently been completed by 
Messrs. Merryweather for a large woollen mill in Scotland. 
The engine cylinders are each 16in. diameter and the fire 
pumps 10in. diameter,- with a stroke of Sin. The two 
cylinders are cast separately and flanged together in 
the centre of the engine, with independent steam 
chests on the outside. The construction of the 
fire pumps and feed pumps is precisely similar to that 
of the single-cylinder engine above mentioned. 
pumps are double acting, of cast iron, with gun-metal liners, 
valve seats, and plunger plates. The valves are of rubber, 


issue 


and are made easily accessible for examination or repair. | 


The feed pumps are 4in. in diameter, of cast iron, gun-metal 
lined, with metal valves suitable for hot water. They are 
driven direct from the upper crossheads, and are, of course, 
employed for regular service, the fire pumps being left out of 
action. The latter, however, can be put into action in 
a few seconds in the event of fire by connecting up the 
pump-rods to the bottom crossheads by means of two 
coupling screws. The fire pumps have two independent 
suction and delivery outlets, each fitted with an air vessel, 
and on each delivery outlet is bolted a gun-metal fire valve, 
with a connection for the attachment of flexible delivery hose, 
of which 240ft. is included in the equipment. An automatic 
by-pass is provided between the suction and delivery passages 
of the pumps, so that if the delivery outlet is closed no sudden 
strain may be thrown on the pumps and connections. When 
the feed pumps are in operation steam is supplied through a 
pressure reducing valve, and the engine runs slowly, so that 
little wear may take place. At the same time, it is pointed 
out that the constant employment of the engine in this way 
tends to keep it in proper running order, ready for instant 
use as a fire engine if required. The pump is designed to 
start at steam pressures as low as 30 lb. to 40 lb. if 
necessary, so that it may at once be brought into action in 
the event of a fire occurring at night time when the boiler 
pressure is low. 


INTERNATIONAL EXHIBITION OF RAILWAYS 
AND LAND TRANSPORT AT BUENOS AIRES. 


THE following memorandum has been just issued by 
the British Commissioner for the Argentine Centennial 
Exhibitions, Board of Trade, Queen Anne’s-chambers, 
Westminster. 


(1) Lntroductory.—The forthcoming Exhibition of Railways and 
Land Transport at Buenos Aires is one of five exhibitions which are 
being organised under the auspices of the Government of the 
Argentine Republic in commemoration of the centenary of the 
independence of the Republic. The Exhibition will open on May 
25th, 1910, and is expected to remain open for a period of at least 
six months. The grounds and buildings will be open to the 
public daily from 10a.m. to 6 p.m., and on such occasional evenings 
as the committee may consider it desirable. The management of 
the British section will be in the hands of a small committee of six 
members, of which his Majesty’s Minister to the Argentine 
Republic is honorary chairman and Mr. Consul Ross chairman. 
This committee will undertake he allotment of space in the sec- 
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| tion, and their decision will be final upon all matters connected 
| with the internal arrangements of the section. Railway con- 
| ferences will be held during the period of the Exhibition. 
2) Classification of Exhibits. —The groups in which exhibits will 
be admitted include transport by rail and water, tramways, motor 
| ears, cycles and pack animals; road making and track laying ; 
postal services; municipal, military and invalid transport: fire 
brigade service ; safety appliances and aeronautics. The exhibits 
| of each country will be grouped together in such a manner as to 
form a complete national display of the various manufactures com- 
prised in the classification. 

3) Site of the Exhkibition.—The site selected for the Exhibition is 
in a favoured district of the city of Buenos Aires, adjacent to the 
Palermo Park and Racecourse, and about 23 miles from the city. 
Access to the Exhibition grounds will be easy from all parts of the 
city by electric trams and the Central Argentine and Buenos Aires 
and Pacific Railways. 

4) Avea of Exhibition grounds and buildings.—The area of the 
grounds occupied by the Exhibition is about 140,000 square metres 
35 acres), of which an area approximately of 90,000 square metres 
22 acres) is covered with buildings. The buildings have a breadth 
of 15 m. and a height at the eaves of 5.80m. They are supported 
by steel pillars at a distance of 5m. apart. There will be no 
dividing walls between the buildings comprising the British 
section, or between that section and the central hall, thus giving 
an open view through the building. The outside walls only will 
be closed in. Wood flooring is provided except where heavy roll- 
ing stock is shown, and this will be placed on rails. On two slopes 
of each 15 m. shed a top light of 6ft. glass is inserted running the 
whole length of the building. To increase the light all inside and 
steel work will be coloured white. Restaurants and tea rooms will 
be provided. 

D) Position and area allotted to Great Britain.—The main British 
section, comprising 16,500 square metres (175,000 square feet), lies 
on the right-hand side of the principal entrance to the Exhibition 
and on both sides of the central hall. It occupies the 
whole side of the central square with the exception of the 
front of the central hall. In order to accommodate the 
large number of applications received, an additional area, 





pavilion intended for conferences and fétes. A plan showing the 
arrangement of the British section can be seen upon application to 
the British Commissioner for the Argentine Centennial Exhibi- 
tions, Board of Trade. 

6) Transport facilities. 
goods under 3 tons destined for the Exhibition from Great Britain 
to be carried by the shipping companies included in the Inter- 
national River Plate Conference at full rates on the outward 
journey, and to be returned free of charge, if brought back by the 
same route, and provided that the shipment from Buenos Aires 
takes place within two months of the close of the Exhibition. In 
the case, however, of packages weighing over 3 tons the reduction 
will be at the rate of 50 per cent. only. The following shipping 
companies belonging to the International River Plate Conference 
have agreed to these rates:—The Allan Line Steamship Com- 
pany, Limited, Messrs. Houlder Brothers and Co., Limited, 
Messrs. R. P. Houston and Co., Messrs. Lamport and Holt, Messrs. 
David Melver and Co., Messrs. H. and W. Nelson, Limited, the 
Prince Line, Limited, the Royal Mail Steam Packet Company. In 
addition to these, Messrs. Furness, Withy and Co., who are not 
members of the Conference, have agreed to offer reduced rates for 
the transport of goods intended for the Exhibition. 

(7) Customs formalities.—The Exhibition will be treated as a 
bonded warehouse. No duty will be levied on goods re-exported 
at the close of the Exhibitions, but on goods sold within the 
Argentine Republic the usual rates will be levied. 

8) Manutention.—In consideration of a fixed inclusive price of 
16f. (say, 3.20 dols. gold) per ton, the Exhibition authorities agree 
to undertake the following :—Unloading from ship’s deck, trans- 
port to the site of the Exhibition and deposit of the exhibits on the 
site reserved for the exhibitor ; and at the same price per ton, the 
inverse operations at the close of the Exhibition. 
authorities also undertake’ to remove empty cases and boxes at an 
inclusive price of 0.30f. (or, say, 0.06 dols. gold) for. each 100 kilos., 








and the same price for the inverse operation at the close of the 





opposite side of the central square, and immediately adjoining the | 


Arrangements have been made for all 
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3000 square metres (32,000 square feet) has been taken up on the | 





0.25f. (or, say, 9.05 dols. gold) per 100kilos. permonth. For pack- 
ages which exceed 2000 kilos. in weight, which cannot be carried 
or mounted upon their own wheels, special rates will be fixed by 
agreement. Watchmen and attendants: These will be —— 
by the executive committee, and all reasonable care will be taken 
to safeguard the property of exhibitors. If any exhibitor requires 
a private watchman or attendant he must provide one at his own 
cost. Cleaning and dusting: This work will be undertaken by the 
Exhibition authorities, but exhibitors must see that their exhibits 
are maintained in proper condition, 

(9) Motive power, lighting, and water supply.—The following 
charges will be made :— 

(1) Motive power.—Exhibitors will be charged the following rates 
as published in the official tariff :—(a) Electricity : 0.06 dol. (3d. 
approx.) per kilowatt-hour. Available as follows :—Three-phase 
current, 3 by 225 volts, 50 period per second ; alternating current, 
225 volts, 50 period per second ; three-phase (primary), 3000 volts, 
50 period per second ; continuous current of 550 volts, 50 period 
per second. (4) Steam: 0.01 dol. (4d. approx.) per kilogramme 
metre. (c) Gas: 0.06 dol. (3d. approx.) per cubic metre. 

(2) Heating.—Gas will be supplied at 0.06 dols. (3d. approx.) per 
cubic metre. 

(3) Lighting for private installations.—(a) Gas will be supplied at 
0.08 dols. (4d. approx.) per cubic metre. (hb) Electricity will be 
supplied at 0.14 dols. (7d. approx.) per kilowatt hour. 

(4) Water will be available for all purposes at the rate of 0.10 
dols. (5d. approx.) per cubic metre. 

N.B.—The Exhibition authorities will defray the cost of the mains 
for steam, water, gas, and electricity. But the connections from 
these mains, together with safety fuses, switches, stop valves, and 
meters, will be charged to the exhibitor. Exhibitors wishing to 
supply their own motive power must obtain special permission to do 
so from the British Committee. Crane power will be provided free 
of charge up to 15 tons. 

(10) Provision of show cases, de.—Show cases can be rented from 
the Exhibition authorities for the duration of the Exhibition. 
Designs of these cases can be seen at the offices of the Commissioner 
for the Argentine Centennial Exhibitions, Queen Anne’s Chambers, 
Westminster, 8.W. Strong room: A strong room will be provided, 
for which a small charge will be made to exhibitors. 

(11) Charge for space.—Charges for space and registration: The 
charge for space will be 2 dois. Argentine gold for each of the first 
10 square metres (approximately equivalent to 9d. for one square 
foot), and one dol, Argentine gold for each subsequent metre, plus 
40 per cent. to cover the space occupied by passage ways which 
have been left equally for the benefit of the exhibitor and the public. 
Each exhibitor in addition, on obtaining his licence to exhibit, will 
be required to pay a registration fee of 5 dols. (£1). The use of 
adjoining walls is free, provided that the space covered is not 
greater vertically than the horizontal measurement of the floor 
space. When the wall space is greater than the floor space the 
excess will be charged for. 

(12) Payments.—Payments for space and all other charges should 
be remitted to the Treasurer of the British Committee, Room No, 
25, Calle Cangallo, Buenos Aires. 

(13) Catalogues.—A general catalogue containing particulars of 
the exhibits of every country wiil be issued by the Exhibition 
authorities and will be printed in Spanish. In addition to the 
general catalogue it is proposed to publish a special catalogue of 
the British section in the English and Spanish languages. No 
charge will be made for insertions in this catalogue. Notices and 
advertisements will be admitted. The translation of entries for 
insertion in the catalogue of the British section will be undertaken 
by the British committee without charge. 

14) Awards.—An international jury will be appointed for the 
Exhibition and will be selected on the basis of the volume of ex- 
hibits from each nationality. Exhibitors will be awarded the 
following distinctions :—Grand prize diplomas, diplomas of honour, 
gold, silver and bronze medal diplomas. The rules formulated by 
the jury will establish the procedure to be followed. 

(15) Desirability of publishing trade catalogues and price lists in 
Spanish.—A point to which the Royal Commission desire to direct 
attention of exhibitors is the desirability of having their trade 
catalogues and price lists translated into the Spanish language. 
Metric equivalents of the dimensions and weights of exhibits may 
often be given with advantage where such information is required, 
and the exhibitor’s agent should be in a position to quote the 
purchase price in the Argentine currency, inclusive of freight, 
Custom duties, and other charges. To facilitate the work of 
exhibitors in this connection, copies of the Customs tariffs of the 
principal South American countries will be filed in the exhibitors’ 
reading-room, together with the British commercial directories, a 
collection of technical dictionaries and telegraph codes. 

(16) Exhibitors’ representatives, The attention of exhibitors is 
drawn to the foliowing extract from the report of the Departmental 
Committee appointed to report on great international exhibi- 
tions :—‘‘ To a large extent, it would appear, the amount of direct 
benefit which may be derived from exhibiting by any particular 
firm is dependent on whether that firm is represented at the 
exhibition by an efficient agent. In many cases, it is said, the 
attendants in charge of the stalls at an exhibition are unable to 
describe the goods exhibited in a correct or intelligible manner, and 
in others their technical knowledge is often thrown away owing to 
their inability to speak any language but their own. The point is 
one to which far greater attention appears to have been paid by 
foreign than by British exhibitors, and we cannot but think that if 
all exhibitors were able to keepan active and capable representative 
in constant attendance at their respective stands during the 
exhibition, the amount of direct business done might be largely 
increased.” The Board of Trade do not feel that it is within their 
province to suggest the methods by which effect may best be given 
by individual exhibitors to the above recommendations of the 
Departmental Committee on International] Exhibitions. They have, 
however, arranged that a reading and writing room and intelligence 








| bureau, shall be provided at this Exhibition, in which exhibitors or 


their agents may conduct business and deal with their correspon- 
dence ; that interpreters, who are fully acquainted with the Spanish 
language, shall be available to afford any assistance and information 
that may be required. 


17.—MISCELLANEOUS PARTICULARS AND REGULATIONS. 


Insurance.—Attention is called to.Article 30 of the regulations, 
which states that fire insurance iscompulsory. A declaration to that 
effect, together with the name of the company and value of the in- 
surance, will be required before the registration certificate is issued. 

Precautions against fire.—All possible precautions will be taken 
against fire and an adequate service of trained firemen will be main- 
tained by the executive committee. There will also be exhibits of 
fire appliances by Messrs. Merryweather, Messrs. Shoolbred, and 
others, which will be available in the British section in case of any 
sudden emergency arising. 

Fencing of machinery.—Exhibitors will be required to fence 
machinery in motion zo as to form adequate protection for the 
public. 

Liability of exhibitors.—Every exhibitor shows at his own risk in 
every respect, and it is a condition that he hold the British Com- 
mittee harmless and indemnify it against any legal proceedings, 
whether in the Argentine or British or foreign courts, arising from 
any injury or accident caused or occasioned by his machinery or 
other article exhibited by him, or from any action which it may be 
necessary to take in enforcing compliance with the regulations. 
This rule applies to companies and agents as well as to individual 
exhibitors, 

Unpacking.—All cases must be unpacked immediately on arrival 
at the site allotted. 

Flooring.—The floors of the buildings must not be cut or the 
structural portions thereof interfered with without special per- 
mission. 

Showcards, dc.—All decorative parts, inscriptions, advertisements 


Exhibition. They undertake to store the cases at a charge of | and publications which exhibitors may wish to put up for the pur- 
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a4 of calling attention to their exhibits within the space allotted 
to them are subject to the approval of the British Committee. 


Admission to Exhilition.—One free permanent pass will be issued | 





by the Exhibition authorities to each exhibitor or his agent. Appli- 
cation for these passes should be made to the British Committee. 

Tickets showing name of exhibitor, dc.—Every exhibitor must affix 
to his stand a special ticket which will be provided by the 
Exhibition authorities. Each nationality has been given a distinct 
colour for this purpose. British tickets, which will be light blue, 
may be obtained upon application to the British Committee. 

Representative’s addvess,—The_exhibitor's representative must 
decide upon an address in Buenos Aires where the communications 
of the Executive Committee can be forwarded to him with 
regularity. Any communication addressed to the representative 

shall be looked upon as made to the exhibitor. 

Removal of exhibits.—No exhibit may be removed before the 
official closing of the Exhibition, and no sales allowing delivery 
prior to the closing of the Exhibition will be permitted. 
subject to Custom House dues cannot be withdrawn 
documentary proof of such dues having been paid. 

nfringement of regulations.—The infringement of any of the 
above regulations will subject the exhibitor to the forfeiture of his 
space and to the removal of his goods from the buildings, without 
any liability attaching to the Argentine Executive or to the British 
Committee or to the Commissioner, in any way whatsoever, in con- 
sequence of suchremoval. Thequestion whether: any such regulations 
have been infringed, and whether the exhibitor’s space has been 
forfeited, and whether his goods shall be removed, is to be 
determined according to the sole discretion of the Commissioner. 

Alterations of regulatious.—The regulations are subject to altera- 
tion and amplification from time to time. 





A HAND KNOTTER FOR TYING YARNS, &c. 


HAND-TIED knots made in yarns and threads during the 
processes of winding, reeling and other textile operations are 
open to many objections. The ends when cut off vary in 
length, while sometimes loops are formed or the knots are 
loose, all of which defects give trouble in the subsequent 
processes of bleaching, dyeing, warping or weaving. 


ances have from time to time been introduced to obviate the 


Articles | 
without | 


Appli- | 


LAUNCH OF THE EDINBURGH CASTLE. 


MANY notable vessels have been built by Harland and Wolff, 
Limited, Belfast, for service between the United Kingdom and 


the Colonies, and the latest addition to the fleet of the Union | 


Castle Line, the Edinburgh Castle, was launched by this firm 


on Thursday, the 27th January. The Edinburgh Castle is 
585ft. 9in. overall, 64ft. Sin. beam, 42ft. 6in. deep, with a 


gross tonnage of about 13,460 tons, and 12,500 indicated horse- 
power. The vessel is fitted with twin screws. She is 
constructed of steel throughout to the requirements of Lloyd’s 
Register. Thecellular double bottom extends the full length 
of the ship, and the holds are sub-divided into 


compartments by watertight bulkheads, a double collision | 


bulkhead being fitted forward. 

In the arrangements for the comfort of passengers every 
modern improvement will be taken advantage of, both in the 
general design and in the vessel's fittings and appointments. 
Thecabinaccommodation will be as follows :—Firstclass about 
320 ; second class about 220; third classabout 250. The first 
class state rooms will be on the upper and main decks, the 
larger number being arranged for two passengers, while on the 
promenade deck there will be a group of large state rooms, 
which can be divided into suites of two, three, or four rooms. 


The second class public rooms and accommodation have also | 


received special consideration, containing saloon, library, 
smoke room, and state rooms, all being large and comfortable, 
andartistically decorated. Thethirdclassaccommodation is of 
a superior type. The dining saloon hasa separate pantry and 
bar, and there is a large comfortable smoking room. There 
is also an extensive library for third class passengers. 


CLYDE SHIPBUILDING FOR GERMANY. 


THE output of new shipping from the Clyde during 
January was slightly better than the average for the first 
month of the year, which, as a rule, is a small figure, owing 




















Fig. 1-HAND KNOTTER FOR TYING YARNS 


hand tying, and there is already one on the market which 
answers its purpose well, although it is rather complicated. 
A new hand knotter is now being introduced by Mr. Joseph 
Stubbs, Ancoats, Manchester, which is as light as an ordinary 
penknife, easy to handle, and as it consists of only three 
chief parts, is not liable to get out of order. Its simplicity 
will be seen in the accompanying illustration—Fig. 1. The 
only moving part is the lever, which is pivoted as shown. 
This has on one end a A-shaped knife-edged tooth or projec- 





Fig. 2-EXAMPLES OF KNOTS 


tion, which moves between two similar projections formed on 
the sides of the steel haft. The lever is operated by the 
thumb against the pressure of a spring, so that the two lengths 
of the yarn to be tied are first secured between the teeth, then 
cut off, and, finally, by a movement of the wrist, the ends are 
tied as the knot is slipped off the tier. The advantage of a 
device of this kind is clearly shown in Fig. 2, the group of 
knots on the left hand representing those tied by hand, while 
the batch on the right-hand side represent knots tied by 
means of this appliance. The effective handling of the device 


is learned in a few minutes. 





partly to the holidays and to the broken weather usually 
experienced. The output consisted of twelve vessels of 22,770 
tons, as compared with seven vessels of 21,430 tons in 
January last year. The output comprises one intermediat« 
liner—the Garth Castle—two large cargo steamers, three 
smaller cargo steamers, one torpedo destroyer, two dredgers, 
and two barges. In the other Scotch districts 


land aggregating eighteen vessels of 25,340 tons. The new 
tonnage ordered more than counterbalances this small output, 


comprising, as it does, three large British India steamers and | 


four cargo steamers for various owners, the whole 
gating about 25,000 tons. It was reported also that 


uggre- 


John 


Brown and Co., Limited, Clydebank, had received an 
order for a steamer 500ft. in length, but confirmation 
is wanted. D. and W. Henderson and Co., Partick, 


received an order to build a fast paddle steamer for the 
London, Brighton and South Coast Railway Company. The 
three British India liners referred to have been placed; one 
with William Denny and Bros., Dumbarton, one with 


only six |} 
vessels, all of small tonnage, were launched, the total for Scot- | 
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| In connection with the design of passenger-coaches and goods. 
| wagons, the very great economic importance of light tare is insisted 
upon, and designs are given showing that it is quite possible to 
combine modern luxury of passenger-equipment with very light tare 

similarly, that goods-stock of good cubic capacity can be designe i 
with low axle-loads and as low a ratio of tare to total weight as 
1 to 4; also that the use of timber for light underframes cannot by 
any means be considered obsolete. Many striking figures are given 
showing the financial returns obtainable from the use of exception. 
ally light stock on heavy gradients. The paper is illustrated by six 


separate | 


diagrams and by illustrations of the locomotives, coaches, a) 

| Wagons advocated by the author. 

THE IRON, COAL, AND: GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AN} 
OTHER DISTRICTS. 


(From our own Corresponde nt.) 


Strong Tone Maintained. 

THERE is a maintenance of the improved tone recen 
noticeable, and the works are running more regularly upon ord: 
previously booked. It is expected that as the spring advances t} 
situation will become still better. 


Pig Iron Firm. 

Pig iron occupies a good position and seems likely to ¢ 
so for some time. Cinder forge pig iron is quoted 48s. and par 
mine 50s. to5ls. For best all-mine forge 85s. is asked and fi 
foundry 90s. There is a limited inquiry for cold blast at 115 
Midland descriptions are in good request, and are still quoted 49 
to 50s, for Northampton and 50s. to 51s. for Derbyshire. Nort 
| Staffordshire forge remains at 50s. to 51s, 6d., with 58s, to 59s. fo, 
best. 


Manufactured Iron. 
There is not much change to report in manufactured iro 
The bulk of the district production consists, as usual, of unmarke« 
bars. These retain the better position lately secured, whilst valu 
are more satisfactory to sellers than for a long while past. Most 
producers ask for £6 2s. 6d. to £6 5s., with an extra 5s. for forwar: 
Good sales continue to be effected to nut and bolt 
There is a good eall for best iron, marked bars easi! 
with 12s. 6d. extra for the Earl of 
Dudley’s **L.W.R.O.” brand. The second grade bars of the ‘‘list 
houses continue £7. The galvanised sheet firms are still doin 
very well on foreign account, most of the chief markets buying 


business. 
makers, 
commé anding the offici ii il £8, 





freely. Galvanised corrugated sheets of 24 gauge, f.o.b. Liver 
pool, are quoted £11 15s. to £12. Plain sheets are in rather bette: 
demand than recently at: Singles, £7 2s, 6d. to £7 5s.; doubles 


£7 7s. 6d. to £7 10s.; trebles, £7 17s. 6d. to £8. For hoop iron 
£6 15s. is asked, and for gas strip £6 5s, to £6 7s. 6d. 


Constructional Steel. 

The late rise in constructional steel does not seem to hav: 
interfered with the demand to any appreciable extent. Specifics 
tions are coming in regularly under old orders. Angles are quoted 
£6 2s, 6d. to £6 5s., girder plates £6 5s. to £6 7s. 6d., joists £6 5s. 
mild steel engineering bars £6 7s. 6d. to £6 17s. 6d. Boiler plates 
ire in good request at about £7 10s. 


Ironworkers’ Wages. 
Wages are unaltered at 8s. 6d. 
February 7th to April 2nd. 


per ton for puddling from 


The Labour Exchanges. 
The Labour Exchanges have been started this week in 
very satisfactory manner in the Midlands, and have already been 
instrumental in finding work for numbers of unemployed, 


NOTES FROM LANCASHIRE. 
From our own Correspondents, 


MANCHESTER, Thursday. 


Pig Iron Position. 

THE position in pig iron remains somewhat uncertain, If 
anything, there is some giving way in prices, especially in the case 
| of iron insecond hands. There appear to be a great many parcels on 
offer, and although it was thought a week ago that these had been 
exhausted, this does not appear to have been by any means the 
case. Makers, however, still continue indifferent to the present 
condition of things. No doubt many merchants hold stocks which 
they are bound to get rid of, and this tends to depress things on 


spot. As soon as these odd lots are sold it is argued prices will 
firm up, and the makers will come into their own again. To some 
extent prices in all departments continue rather nominal in 


In any case they were decidedly in buyers’ favour on 
on Tuesday. 


character. 
our Iron Exchange 


Finished Iron and Steel. 





Alexander Stephen and Sons, Linthouse, and the third with | 
Barclay, Curle and Co., Whiteinch. The vessel to be built | 
by Messrs. Denny will have the combined system, of which 


the Dumbarton firm were pioneers, with the engines 
and turbines fitted in the New Zealand Shipping Com- 


pany’s Otaki. It is of interest to add that the British India 
Company has had intimate experience of turbine propulsion 
in four or five of its most recently built ships produced by the 
Dumbarton firm. 


THE INSTITUTION OF CIVIL ENGINEERS. 


OF ROLLING STOCK FOR SMOOTH-RAIL 
WORKING ON HEAVY GRADIENTS. 

AT the ordinary meeting on Tuesday, the 11th January, Mr. R. 
Elliott- Cooper, vice-president, in the chair, the paper read was 

“The Design of Rolling Stock for Smooth-Rail Working on Heavy 
Gradients,” by F. W. Bach, M. Inst.C.E. The following is an 
abstract of the paper :— 

The author points out the lack of literature dealing with the 
principles involved in the design of economic rolling stock for such 
service, and the comparatively small value of data hitherto given ; 
the latter being in fact only applicable to particular cases. As the 
result of many years of experiment the author sets forth a formula 
for calculating the work which may confidently be expected from 
locomotives engaged in heavy-gradient working, their probable 
consumption of fuel, &c. The relative merits of tank and tender 
engines, of two-cylinder engines of ordinary type and of geared 
designs, and of four-cylinder locomotives of Fairlie or Mallet design, 
are all examined ; and on account of the evenness of the torque of 
engines with three cylinders enabling a much better use to be made 
of their adhesive weight, and also because of their superior economy 
in fuel, the author favours the adoption of three-cylinder engines 
for mountain service. Questions of speed-limits for both up and 
down gradients, ot type and power of brakes, of the limits of axle- 


DESIGN 





load, and many details of practical construction, are referred to at 
lengtn, i 





There was a firm feeling, but practically no change to 


report. 
Copper, Lead and3Tin. 
Copper: There was little doing, and prices ruled in buyers 
favour. Lead: Sheets were from 2s. 6d. to 5s, per ton lower. 
Tin: English ingots were a shade dearer. 


Quotations. 
Pig iron: 
Staffordshire, 54s. 6d.; 


Lincolnshire, No. 3 


foundry, 56s. 6d.; 
Derbyshire, 56s. 6d. to 57s.; Middles 
brough, open brands, prompt, 60s. 9d.; January-March 
and April-June, 61s. 7d. Scotch: Gartsherrie, 63s. to 63s. 6d.; 
Glengarnock, 63s.; Eglinton, 61s. 6d. to 62s., delivered 





Manchester. West Coast hematite, 67s.; East Coast ditto, 
first quarter, 66s., both f.o.t. Delivered Heysham: Gartsherrie, 
6ls. to 61s. 6d.; Glengarnock, 61s.; Eglinton, 59s. 6d. to 60s.: 
Delivered Preston: Gartsherrie, 62s. to 62s. 6d.; Glengarnock, 
62s.; Eglinton, 60s. 6d. to 61s. Finished iron: Bars, £6 15s.; 
hoops £7 7s. 6d.; sheets, £7 lis. 6d. Steel: Bars, £6 10s. to 





; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 ; 
sheets, £7 17s. 6d. to £8 ; boiler plates, £7 7s. 6d. to £7 12s. 6d.; 
plates for tank, girder, and bridge work, £6 12s. 6d. to £6 15s. ; 
English billets, £4 17s. 6d. to £5; foreign ditto, £4 7s. 6d. to £4 10s. : 

cold drawn steel, £10 to £10 7s. 6d. Copper: Sheets, £74 ; tough 
ingot, £65 10s. ; best selected, £65 10s, vd ton. Copper tubes, 9d. ; 

brass tubes,72d. ; condenser, 82d. ; rolled brass, 64d. ; brass wire, ‘63d. ; 

brass turning rods, 67d.; yellow metal, 6}d. per 1b. Sheet lead, 
£17 per ton. English tin ingots, £146 per ton. 


£6 15s, 








The Lancashire Coal Trade. 

There was a fair though not large attendance on the Coal 
Exchange, and trading was on a fairly good scale. No doubt the 
severe weather had a great deal to do with it, so far as house coal 
was concerned, but the thaw which has set in will undoubtedly 
interfere with the demand. Slack of best sorts is in good inquiry, 
and washed coal is somewhat scarce. Shipping {coal is brisk. In 
some cases 6d. to 1s. per ton more has ons asked for prompt 
delivery. Otherwise there is not much change to report. 
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Barrow-In-FurNEsS, Thursday. 


Hematites. 

Makers of hematite iron are showing marked firmness, 
while there has been a disposition during the past few days in the 
lirection of weakness 1D the warrant market. The scarcity of the 
: ke supply from the Durham district has already led to the 
damping down of some six furnaces in the district, and there is 
Ses apprehension that it will be still further necessary to restrict 
the output of iron, as the indications are there will be further 
stoppage Of collieries and coke ovens in consequence of the diffi- 
culty which has arisen between masters and men as to the working 
hours in the pits. This district is almost wholly dependent on 
Durham for its coke supply. During the last Durham strike the 
furnaces in this district were almost all brought to a standstill for 
forty weeks, and it is not desirable there should be a repetition of 
that state of things just at a time when the trade of the district is 
emerging from a period of semi-activity and entering on one 
of great prosperity. This position is enabling smelters of iron to 
assume considerable firmness as regards prices, : Mixed Bessemer 
numbers are at 67s, 6d. net f.o.b., and warrant iron is at 65s. 3d. 
net cash sellers, 64s. 6d. buyers. In some instances makers are 
asking 70s. per ton, while in others they are refusing to quote at 
all. Stocks in warrant stores stand as last week at 30,517 tons. 
A steady trade is being done in special hematite iron, ferro- 
manganese and spiegeleisen, and charcoal iron, and sales of good 
scrap iron and steel are well maintained. Tron ore is much dearer, 

and prices are quoted at from 15s, 6d. for ordinary to 21s. for best, 
net at mines. Foreign ores, which are being largely imported at 
present, have also gone up in price* 


Steel. 

The Derwent Works of the West Cumberland Combine 
have been closed. It is intimated that the rail mills will be pulled 
down and the works adapted for the tire and axle trade, leaving 
the Moss Bay works to deal with rail manufacture in the future. 
The Barrow and the Moss Bay works are therefore the only steel- 
making plants in this district which are in operation at present, 
and they are both employed on Bessemer classes of metal. 
Nothing is being done in the district in mild stee though the 
consumption of this class of metal in the district is very large, 
supplies being obtained from the South Wales and the Clyde 
districts. 





Shipbuilding and Engineering. 

There are reports of some good new business coming to 
the hands of local shipbuilders, who are already busier than they 
have been for some time past. Vickers, Sons and Maxim have 
received the order to build the turbine engines for the third 
Brazilian battleship which is to be built on the Tyne. 
now on hand 200,000 shaft horse-power of turbines to construct— 
by far the greatest business in the hands of one firm at present 
known of in the world. 


Shipping and Coal. 
The shipments of iron and steel from West Coast ports 
last week amounted to 13,586 tons—iron 8074 tons and steel 5512 
tons —as against 13,941 tons in the corresponding week of last 
year, a decrease of 355 tons. The shipments for the year to date 
iwgregate at 63,742 tons, compared with 50,958 tons in the corre- 
sponding period of last year, an increase of 12,784 tons. Coal and 
coke are very firm, and the latter is difficult to buy. Freights are 

stronger than they were. 


THE SHEFFIELD DISTRICT. 
From ony own Corvespondent, 


Steam Coal Trade. 

Prices for steam coal continue firm. This is partially 
brought about by the state of the coal industry in Northumberland 
ind Durham, and more generally by the hopeful feeling that 
higher rates than last year will be obtained. The settlement with 
the railway companies, and the ‘‘spot” orders which have been 
taken, seem to confirm this view. W 
isno fresh movement to report, no contracts of any importance 
having as yet been entered into. The price for shipment is 10s. 
per ton, that of the railway contracts being 9s, 3d. per ton. 


House and Gas Coal. 
The demand from London is stated to have diminished 
somewhat, though a large business is still being done generally in 
household fuel. Milder weather has set in, and should this con- 
tinue for some time values may be affected. On the other hand, 
this is not the season of the year to look for any reduction, the 
winter quotations usually standing until April. 


They have | 


fith regard to shipment, there | 








the consequent depletions of stocks, and the immediate require- 
ments of several of the manufacturers. German and American 
buying of melting irons is stated to have been heavy of late, more 
especially in respect of Germany. 


The Steel Trades. 

Steel for railway and engineering purposes is in fair 
demand. Though the orders coming forward are not in large 
quantities, they are yet of sufficient volume to provide more work 
than was in existence last year at this time. There are no great 
orders either in hand or in the market, but a steady flow appears 
to be maintained, both on home and foreign account. No improve- 
ment is reported in marine specialities, but the hopeful feeling of 
increased work in this department in the future is generally 
expressed. We cannot hear of anything fresh regarding naval 
and military material, in which new work would be exceptionally 
welcome. 


Sheffield Labour Exchange. 

The Board of Trade Labour Exchange at Sheffield was 
opened on the Ist inst. Mr. Hilliard Stephens, the manager, has 
issued a circular letter to all employers of labour in the district 
pointing out that the general aim of the new Labour Exchange is 
to centralise the labour market, and giving details of the scheme 
now in operation, with illustrations of the uses to which the 
Exchange may be put. Mr. Stephens has arranged to address 
meetings of trade societies and labour organisations, so that he 
may explain to them the working of the Exchange. At the close 
of the opening day the names of about 500 men, women, and 
children had been registered. 


NORTH OF ENGLAND. 
(From our own Correspondent. ) 
The Coal Trade Troubles. 

It is to be regretted that the difficulties in the coal trade 
of Durham and Northumberland which commenced with the in- 
troduction of the Miners’ Eight Hours Act at the beginning of the 
year are not yet adjusted, and a considerable number of collieries 
still continue idle through strikes. In Northumberland about 9000 
| men are out of work from this cause, and 26,500 are at work, the 

latter having no grievance against the arrangements that have been 
made to carry out the Act. In Durham about 10 per cent. of the 
| collieries are yet idle, but it is hardly likely that this attitude of 
| the men will be kept up. They have been out of work for more 
than a month now, pt have had no strike pay, because they are 
| out in defiance of the rules of their association, They are claim- 
ing lockout pay, however, and some of the malcontents threaten 
| to sue the executive of their association in the county-courts for 
| such pay. It is stated that the strikes have been fomented a good 
deal by the miners’ wives, who do not like the three-shift 
arrangefhent, as they say they will be preparing meals at all 
hours of the day where the men of the household are on different 
| shifts. But a three-shift day was at the men’s own request 
adopted twelve or thirteen years ago at the blast furnaces in the 
North of England, and has worked very smoothly, without any of 
| the objections that some of the miners of Durham and Northum- 
berland seem to anticipate. Unfortunately, at two of the largest 
collieries disturbances have occurred, and the men have wrecked 
| the colliery buildings, and at Horden the men destroyed the 
| institute which was erected for them by the owners of the pit. 
| The Council of the Northumberland Miners’ Association have 
| decided to take a ballot of the whole of the members as to whether 
they are in favour of tendering fourteen days’ notice—and if 
| necessary of striking—to terminate the present agreement under 
|the Eight Hours Act. The ballot is to be taken on Monday 
at each colliery, and the papers will be returnable on the 12th 
inst. It is believed that there will be a large majority against 
this proposal, as only about a quarter of the men are said to be 
against the application of the Act, and one colliery after another 
has lately been resuming operations both in Northumberland and 
Durham. 





The Weather and Industrial Operations. 
The severe weather which has been experienced since my 


| last report has had a rather serious effect upon business, and with 


the breakdown of the telegraphs, telephones, &c., and the stop- 
page of railway communication in many quarters, the carrying out 


| of contracts and the acquirement of new work have been much 


hampered. In addition to the collieries that are idle through 
strikes, there are others this week that have been laid off because 
operations could not be carried on owing to the snow, as any coal 


| raised could not be got away because railway communication was 


Stocks at depits | 


are not large, and, consequently, there is no disposition at col- | 


lieries to press sales. Rather more business is being done in the 
secondary grades and nuts of all descriptions. Quotations at pit : 
Best Barnsley, from 13s. 6d. to 14s. 6d. per ton ; secondary sorts, 
from 12s. to 13s. per ton. Gas fuels are moving freely, contracts 
being still somewhat in arrear. The tonnage going for shipment is 
not quite so large as it was. The recent active demand has cleared 
off stores in gas nuts. 


Small Coal and Coke. 

Position remains pretty much as last reported. 
improved tone noticed in the call for best quality slack is fully 
maintained, and there is also a steady demand for secondary 
qualities, The quotation for Lancashire and Yorkshire mills is 
maintained at 5s. to 6s. per ton. Coke keeps strong, the continued 
trouble in the North tending to make more demands upon South 
Yorkshire. Prices at ovens, under contract, are at 12s, 6d. to 
13s. 6d. per ton for best washed, and 11s. 6d. to 12s. 6d. per ton 
for unwashed. Rather more is being required for ‘‘spot” lots. No 
stocks are on hand, and the market readily absorbs all the 
production, 


The Iron Market. 

In hematites a little more business is in evidence at the 
higher prices given last week, probably in part owing to replenish- 
ment of stocks, but also on account of the increasing trade, which 
is mainly, however, coming forward in small orders. Lincolnshire 
and Derbyshire irons are unchanged on the week, business being 
pretty much restricted to the renewal of contracts which expire. 
Quotations, all net, and delivered in Sheffield and Rotherhant:— 
Hematites, West Coast, 78s. to 80s. per ton; East Coast, 75s, to 
76s. per ton. Lincolnshire, No. 3 foundry, 53s. 6d. per ton ; No. 4 
foundry, No. 4 forge, No. 5 forge, mottled and white, 52s. 6d. per 
ton ; basic, 55s. ton; Derbyshire, No. 3 foundry, 53s. per ton; 
No, 4 forge, 51s. per ton. 


Finished Iron. 


Unfortunately, the more favourable reports in some 
directions do not apply to finished iron. Although, during the 
past ten days, owing to the increase in the price of pig iron, 
there has been some talk of advances in bars, hoops, &c., the 
quotations which have stood so long have not moved upwards, bars 
remaining at £6 10s. per ton; hoops, £7 10s. per ton ; sheets, 
£8 10s, per ton. 


Advance in Swedish Iron. 


Swedish iron, which is so largely used in the high-class 
steels, is now much dearer. Present quotations average about 
15s. per ton more than the rates current last autumn. This is 


The | hie 
| regards Cleveland pig iron, this has not been due to any change 





partly owing to the limited production during the recent troubles, 





blocked, and also there was a dearth of steamers, due to the severe 
gales. Much time has been lost at the collieries and loss incurred 
during the past ten days owing to weather conditions. All out- 
door work at the shipyards, &c., has likewise been stopped for 
some days, but, happily, the severity of the weather has abated. 
It is many years since it interfered so much with the execution of 
business. Some of the ironmasters also have been greatly incon- 
venienced by the short supplies of coke, and in one or two cases 
they have been reduced to their last truck of fuel. 


The Pig Iron Trade. 
Business has been somewhat slow this week, but as far as 


for the worse in trade and its prospects, but rather to the 
manipulations of speculators in warrants, who have been endeavour- 
ing to sell out, as they are disappointed that prices did not go up 
as rapidly as they anticipated. Their selling out has brought the 
price of warrants down from 52s. 44d. on January 25th to 51s. 34d. 
cash buyers this week, and makers’ iron has followed down, though 
producers are not by any means badly off for orders ; in fact, they 
are well sold over the next three months. It may be reported that 
the market is sanguine in tone, and makers can afford to wait for 
better prices, when every indication is in favour of better trade, 
and a busy spring is expected. The large shipments are a very 
favourable feature, and will help traders to get well through what 
is usually the slackest period of the year, when good exports and 
strong prices are not looked for. Much of the business in No. 3 
Cleveland pig iron this week has been done for February delivery 
at 52s., but on Wednesday second hands were offering it at 51s. 6d. 
No. 1 was at 54s. The lower qualities are not declining in value at 
the same rate as No, 3, and are nearer to it in value than they 
have been fora very long time. Thus No. 4 foundry is only 9d. 
per ton below No. 3, No. 4 forge is 1s. below, and mottled and 
white Is. 3d. below. For March delivery 3d. per ton more 
has to be given, and for April 6d. more; in fact, it may 
be said that the premium increases at the rate of 3d. per 
ton per month. East Coast hematite pig iron is in quieter 
request than for some time, but makers are well off for 
contracts, and are in no hurry to sel] for forward delivery. For 
mixed numbers for February delivery 65s. per ton is the least that 
will be taken, and over the current half-year 67s. 6d. is quoted. 
Rubio ore is at 20s. 6d. per ton for early delivery here. 





Cleveland Ironstone Miners’ Wages. 

At aconference held on Monday at Middlesbrough between 
the Cleveland mineowners and the representatives of the men, it 
was agreed that wages at the ironstone mines should be advanced 
1} per cent. for the ensuing quarter. 


Realised Prices of Manufactured Iron. 
The Board of Conciliation and Arbitration has ascertained 
that the average net price realised by the firms in the North-East 





of England for the manufactured iron delivered by them during 
November and December, 1909, was £6 8s. 0-O04d. per ton, and 
this, according to the sliding scale which has been in force since 
1872 for regulating wages, gives the men an advance of 24 per 
cent. in wages, the first advance they have had since 1908, and the 
rate for puddling is raised from 8s. 3d. to 8s. 6d. per ton. The 
average price has now been rising since the middle of last year, and 
the aggregate advance has been Is, 4-83d. per ton. As compared 
with the corresponding period of 1908, the realised price is lower 
by 5s. 5-67d., and from the recent best the decline has been 
18s. 9d. The average price realised for finished iron over 1909 was 
£6 7s. 5d., as compared with £6 15s. 7d. in 1908, £7 3s. 7d. in 1907, 
£6 10s. 11d. in 1906, and £5 10s. 2d. in 1905, 





Manufactured Iron and Steel. 

Works are well employed now, and the tendency of prices 
is upwards, Steel joists are advanced to £6 2s. 6d. per ton, and 
steel sheets to £7 10s., both less 24 per cent. f.o.t. Galvanised 
and corrugated sheets, 24 gauge, in bundles, are not at less than 
£11 10s. per ton f.o.b., less 4 per cent. Other prices are practi- 
cally the same as were reported last week. 


Shipbuilding. 

Good reports are given from all parts of the district about 
the condition and prospects of the shipbuilding industry. The out- 
look is bright, and the inquiry promising. The owners of the lead- 
ing liners are in the market for new vessels, or have vessels 
building. Among them are the British India, Ellerman, Booth, 
Anchor, C.P.R., Hamburg-American, and Messagerics Maritimes. 
The British India Company is having four vessels built. It may be 
reported that the time for cheap vessels is now almost past, for 
most of the builders have put up their quotations substantially. 
Smith’s Dock Company, Limited, have now on hand, either 
ordered or being built, sixteen vessels, chiefly trawlers and small 
coasting steamers. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The General Business Outlook. 

BUSINESS is proceeding in a quiet and regular way. There 
is a growing impression that we may not immediately expect any 
material expansion of business with the United States. On the 
other hand, it is thought there may be an increase in our trade with 
continental countries. For some time our export business with 
South Africa has been improving, and while little has been heard 
of freight charges on goods sent there, the matter has not escaped 
the attention of shipowners abroad, as well as of traders here and 
at the Cape. It now appears that the British shipping firms, chief 
of whichis the Union-Castle Line, are not to retain a monopoly of the 
carrying trade, at rates which they mutually arrange. A German 
shipping combination has been quietly formed, of which almost 
nothing has been heard until now, when shippers in Glasgow and 
leading English ports are being canvassed for cargo to the Cape. 
A reduction of 5s. per ton has been offered on general cargo, 
and improvements in the distribution of goods favourable to 
shippers are also forecasted. No doubt this new movement will 
occasion considerab’e excitement among those concerned, and it 
remains to be seen what steps the English shipowners will adopt 
to counteract it. Their influence is very powerful with shippers, 
some of whom may not feel independent enough to take advan- 
tage of the reduced freights ; but the reduction certainly holds 
out the hope of still further extending our business with South 
African ports. There isa likelihood at the same time of an increase 
in German competition with British goods at the Cape. 





The Pig Iron Market. 

The Glasgow pig iron warrant market was dull, with a 
small business early in the week, but there was subsequently an 
improvement, which is attributed mainly to the favourable returns 
of the shipments of Cleveland iron in January compared with the 
first month of last year. Business has been done in Cleveland 
warrants since last report from 52s. to 51s. 9d. cash, 52s, 14d. to 
51s. 11d. one month, and 52s. 104d. to 52s. 6d. three months. A 
large business has been done for future delivery, at 52s. 9d. nine 
days, 52s. 7d. two months, 51s. 10$d. and 51s. 114d. fourteen days, 
51s. 10d. nine and thirteen days, 51s. 114d. twenty-seven days 
and 2nd March, and 52s. 54d. April 25th. Any increase in price 
speedily brings out sellers, and this accounts for prices not advance 
ing materially while an active business is taking place. 








Scotch Makers’ Iron. 

There has been a comparatively quiet business in Scotch 
pig iron in the Jast few days. It is believed that the upward move- 
ment in prices has to some extent influenced buyers to hold off for 
the moment. Foreign inquiry is fair, but the shipments since the 
beginning of the year have been disappointing. But there are 
large and steady deliveries under former contracts, and the output 
is maintained. There are 42 furnaces producing hematite, 37 
ordinary, and 5 basic iron, the total of 84 thus in operation in 
Scotland comparing with 78 at this time last year. There is some 
irregularity in the quotations of special brands; f.a.s. at Glas- 
gow, Govan and Monkland, Nos. 1, are quoted 58s. to 59s.; Nos. 3 
56s. to 57s.; Carnbroe. No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 64s 
No. 3, .; Gartsherrie and Calder, Nos. 1, 64s. 6d.; Nos. 3, 59s. 6d.; 
Langloan, No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 66s.; No. 3, 
6ls.; Coltness, No. 1, 85s.; No. 3, 60s.; Eglinton, at Ardrossan 
or Troon, No. 1, 59s. 6d. to 60s.; No. 3, 57s. 6d. to 58s.; Glen- 
garnock, at Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmellington, at 
Ayr, No. 1, 62s. 6d. to63s.; No. 3, 57s. 6d. to 58s.; Shotts, at Leith, 
No. 1, 64s. to 64s. 6d.; No. 3, 59s.; Carron, at Grangemouth, No, 1, 
66s.; No. 3, 60s. per ton. There is to be no change in wages of 
blast furnace men during the next three months. 












Pig Iron Shipments. 

The shipments of pig iron from Scotland in the past week 
have been comparatively small, amounting to 3932 tons, being 1680 
tons less than in the corresponding week. The aggregate ship- 
ments for January are 15,883 tons, showing a decrease of 4393 
tons compared with the same month last year. The week’s 
arrivals at Grangemouth of pig iron from Cleveland and district 
were 6281 tons, a decrease of 2933 ; while the month’s imports are 
26.161, an increase of 3644 tons. 


The Hematite Trade. 

Little has been done in hematite warrants since last 
report, but the tendency of prices is somewhat firmer. Sellers of 
Cumberland hematite have raised their quotations from 64s. 104d. 
to 65s. 3d. The price of Scotch hematite pig iron keeps steady at 
67s. 6d. per ton for delivery at West of Scotland steel works, and 
somewhat larger deliveries are being made. Fourteen steamship 
cargoes of hematite ore reached the Clyde from abroad in the past 
six days. The best Rubio ore is quoted by merchants 20s. 6d. to 
21s. per ton c.i.f., Glasgow delivery, which is 3s. to 4s. per ton 
above the rates current about six months ago. At present there 
seems little prospect of lower prices for ore. 


Finished Iron and Steel. 

There is better employment in both the finished iron and 
steel works than for some time past, and it is also reported that 
competition has somewhat slackened, the explanation given being 
that makers elsewhere have also better-filled order books. It will 
be much to the advantage of the makers of malleable iron that the 
accountants’ report does not warrant any increase in wages for at 
least two months, The demand for shipbuilding steel is now on 
the increase. Inquiries from abroad, regarding both iron and steel 
goods, are a little more promising. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Last Week’s Coal Trade. 


As was remarked on ’Change, the extraordinary character 
of the weather has upset ail calculations, and stocks of coal have 


increased so largely that buyers were able to get from 3d. to 6d. 
per ton allowance, though sellers have held out firmly against con- 
cessions later on in the month. February business so far has not 


had a hopeful look, and there is the uncertainty with regard to the 


new arrangement to be considered. Shipowners have had to con- 
tend, too, against the increasing competition of Germany and 
other quarters, 


coal and lessened demand and half-closed markets. 


Latest State of the Coal Trade. 
It is a proof of the great proportions to which the coal 


traffic of Cardiff has attained that even on a slack day, as it is 
called, 30,000 to 45,000 tons of coal are shipped, One day this week | 
Valparaiso 4500 tons and 300 


Genoa took 10,500 tons, Rio 6200, 
tons coke, Punta 5000 tons, Buenos 3600 tons. 
Ist were very large. Favoured by 
weather, fully 80,000 tons were despatched ; 12,000 tons went to 
Port Said, 5000 tons to Bombay, and large quantities to Buenos, 
Havre, and other French ports. Latest :—It was announced on 
‘Change Tuesday that important orders for coal had been diverted 
to America and Germany, the latter securing quantities which 
would keep them well placed for six months, coal which, in the 
ordinary course, would have been obtained from Wales. The Navi- 
gazione Générale Italiana have placed orders elsewhere. Against 
these, the Russian naval authorities are in the market for 
130,000 tons of best Welsh steam coal, to be delivered in the 
Baltic ports during the season. Quotations this week were: 

Best large steam, I6s. 6d. to 17s.; seconds, 16s. to 16s. 6d.; 
ordinaries, lds. to lds. 9d.; best drys, 16s. 3d. to 17s.; ordinary 


Clearances on the 


drys, 15s. to 15s, 9d.; best washed nuts, 14s. to 14s. 6d.; seconds, | 


13s. to 13s. 6d.; best washed peas, 12s. to 12s. 6d.; seconds, 
10s. to 11s. 6d.; very best smalls, 8s. 9d. to 9s. 3d.; best ordinaries, 
8s. to 8s. 6d.; cargo smalls, 7s. to 7s. 9d.; inferior kinds, 6s. 3d. 
to 6s. 9d.; very best Monmouthshire black vein, lis. 6d. to 
16s.; ordinary Western Valleys, lis. to lis. 3d.; best Eastern 
Valleys, 14s. 3d. to 14s. 9d.; seconds, 13s. to 13s. 9d. Bituminous: 
Very best households, 17s. 6d. to 18s. 6d.; best ordinaries, 15s. 6d. 
to lés, 6d.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; brush, 
13s. to 13s. 6d.; smalls, 10s. to 10s. 3d.; No. 2 Rhondda, 13s. 6d. 
to 13s. 9d.; through, 10s. 6d. to 1ls.; smalls, 7s. 6d. to 8s. 
Patent fuel, lis. 6d. to 16s. 
27s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to 17s. 6d. 
17s. 9d. to 18s. 3d. 











Pitwood, 


Newport Coal. 

Not for the first time has it occurred that, while Cardiff 
coals showed an easiness in price and sluggish demand, Newport 
prices were more firmly maintained. Last week it was reported 
on ‘Change that the coal market in the early part of the week was 
firm, and, though the storms continued to obstruct business, colliery 
owners were reluctant to make concessions even for prompt load- 
ing, and thus quotations showed little alteration. The shipments 
were large, 82,500 tons going to foreign destinations, and 13,921 
tons coastwise. Latest tonnage arrivals heavier. Easier price for 
prompt, firmer for forward. Best Newport black vein, 15s, 3d. to 
lds. 9d.; Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 14s. 
to 14s. 6d.; other kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 6d. 
to &s.; seconds, 7s. to 7s. 6d.; inferiors, 5s, 6d. to 6s. 9d. Bitu- 
minous coal: Best households, 15s, 6d. to 16s.; seconds, 14s. to 
lis. Patent fuel, 15s. to lds. 6d. Coke, 16s. to 17s. 6d. Pit- 
wood, 17s. 9d. to 18s, 3d. 


Swansea Coal. 

Swansea is dependent to a large extent upen France for 
the bulk and regularity of its demands, and, more than any Welsh 
port, has suffered from the floods in Paris. which have toid badly 
against the Welsh trade. ‘ 
week that the inquiry from France had gone off entirely, and 
that a very large quantity of free coal had been thrown upon the 
market. Sellers, it was added, are experiencing great difficulty in 
obtaining spot shipments, and prices were again weaker. The 
latest report mid-week was that no improvement had taken place 
in the state of the anthracite market, and that the undertone dis- 
played a decided easiness. Sellers of nearly all kinds of coals tind 
a difficulty in doing so, and unless a change occurs several 
of the pits will stop, owing to shortage of the supply of wagons. 
Floods in France continue to upset business. Steam coal market 
dull. 71,293 tons coil; patent fuel, 14.075. 


Despatch last week: 71 
Latest prices :—Best anthracite, 23s. to 24s. net ; second malting, 
6d. to 20s., less 24: red vein, 








21s. to 22s. net; big vein, 18s. 











14s. to 14s. 6d., less 25; machine-made cobbles, 22s. 6d. to 

23s. 6d. net; Paris nuts, 25s. 6d. to 26s. net ; French nuts q 

to 25s. 6d. net; German nuts, 25s. to 26s. net; beans, 6d. | 
to 19s. 6d. net ; machine-made large peas, 11s. to 12s. fine | 
peas, 10s. 6d. to 11s. net: rubbly culm, 6s. to 6s. 3d., 2 


duff, 2s. 9d. to 3s. net. Steam coal: Best large, 17s. to 17 
seconds, 14s, 6d. to 15s.; 
to 9s. 6d., all less 2}. Bituminous: No. 3 Rhondda, 17s. 6d. to 
18s. 6d. ; through, 14s. 9d. to 15s. 6d., all less 24: small, 10s. 6d. 
to 1ls., less 24 ; patent fuel, 13s. 6d. to 14s., less 2} ; coal quota- 
tions all f.o.b. net cash 30 days. Ri 


Tin-plate. 

The mills of the district have been again busy after the 
slight change that occurred during the holidays. Everything is 
now in full swing, and there is a reasonable certainty of a long 
continuance. This week it was noticed that, notwithstanding the 
weather, the harbour was well filled with vessels—America, Japan, 
China, Spanish ports, and a number of others. Last week nearly 
64,000 boxes were shipped, 91,000 boxes received from the works, 
and stocks are within a few of 161,000 boxes. The latest market 
report was that the demand for steel plates is well maintained, and 
prices firm. Latest quotations :—Ordinary Bessemer and Siemens 
I.C. 20 112 sheets, 13s. 3d. to 13s. 6d.; ternes, 23s; C.A. 
roofing sheets, £9 to £9 5s. per ton; big sheets for galvanising, 
£9 5s.; finished black plates, £10 5s. to £10 10s.: galvanised 
sheets, 24 g.. £11 10s. to £11 15s.; block tin, £148 2s. 6d. cash, 
ae 15s. three months. Norway is importing largely Welsh terne 
plates. 





Iron and Steel. 

It is thought that after the elections there will be an 
increase of business. A little more activity is being shown in some 
quarters. Dowlais last week was busy with large and small rails 
and sleepers, the latter for India. Railway requirements continue 
to be small. Dumping has been more than usual, 1500 tons coming 
to Newport from Antwerp, 1500 tons steel bars from Bruges, and 
753 tons pig iron from Rotterdam. Newport also has been import- 
ing pig iron from Millom, iron ore from Walcher, and 2800 tons 
from Bilbao for the Blaenavon Company. Swansea received this 
week 372 tons pig iron from Ulverstone. Swansea imported last 
week 1010 tons of scrap steel and 1316 tons of steel rails ; iron ore, 
1350 tons pig iron, 1010 tons. Pig iron quiet. Latest 
prices :—Hematite, mixed numbers, 64s. 9d. cash and month ; 
Middlesbrough, 51s. 9d. cash and 52s. month; Scotch, 57s. 9d., 
cash and month; Welsh hematite, 71s. 6d. to 72s., delivered ; East 
Coast hematite, 71s., c.i.f. Steam bars: Siemens, £5 2s. 6d.; 
Bessemer, £5 to £5 2s. 6d. Iron ore, Newport, 20s. to 20s. 6d., 
c.i.f. Other quotations:—Copper, £60 10s., cash, and £61 7s. 6d., 
three months; lead, £74 1s. 3d. English, £73 11s, 3d. Spanish; 





The Welsh colliers should be very careful of their 


decisions or they may find themselves, even before March, in a | NOTES FROM GERMANY. FRANCE. BELGIUM, &c 
be Hot p\ THN MAL > rHAL My UG ai, &C, 


position of extreme difficulty with great increase in outputs of | 


a slight improvement in the 


Coke: Special foundry, 24s. to | 


It was stated on the last day of the | 


- | all round being confident and strong. 


bunkers, 10s. 6d. to 11s. 6d.; small, 7s. | 


 ‘sapetenie, £23 5s.; silver, 24d. per oz, Swansea Vale industries 
fairly busy. Coke, best Welsh, in good demand, and cargoes are 
| going to Lisbon and South Australia; about 3000 tons went last 
| week to Norway. 

| 
| The Eight Hours Act: Miners’ Complaint. 

Disagreement prevails regarding the Sunday shift, and to 
this must now be added a probable demand for an advance of 
wages, 24 per cent. being named by some and 3 by others. To 
these are now linked for discussion, prior to the settlement of the 
new agreement, the demand for payment in working small coal. 


| for emergencies. 
| tions of large concerns with reference to work, it is probable that 





| (From our own Correspondent.) 
| 


Rheinland-Westphalia. 

DEMAND all round has continued active, with prices tend- 
ing upwards. Ata meeting of the Steel Convention which took 
place in Diisseldorf on the 25th inst., the inland trade in semi- 
finished steel was stated to be satisfactory, orders for the current 
year coming in rather freely. Basis quotations have been raised 
| M. 5 p.t. for sales in the second quarter of this year. Foreign 
| business has also improved. The trade in Vignole rails is particu- 

larly lively, and there have been some fair orders coming in at 
For light section rails also contracts have been 
signed with Rhenish- Westphalian and Silesian firms. Inland and 
| foreign trade in sectional iron is quiet, but satisfactory. Prices | 
for the second quarter are to be fixed at the next meeting. | 
| Foreign sales in sectional iron in 1909 were 50,000 t. higher than in | 
1908. The next meeting of the Steel Convention is to take place | 
on the 24th of February. Latest reports from Diisseldorf state | 
that the prices for pig iron have risen M. 2 and M. 4 p.t., bars in | 
basic standing at M. 108 to M. 115 p.t., which is M. 5 p.t. more than 
previously quoted ; iron bars, M. 130, or M. 5 p.t. more than last | 
month ; sheets, M. 134 to M. 140 p.t. The following are the list | 
rates on the 21st ult. and those in the beginning of January : 
| 21st January, 1910. 7th January, 1910. 
M. M. 


good prices. 











| Spiegeleisen .. .. .. .. .. .. 6 to 65 .. 6 to 64 
Forge pig: Siegerland and Rhein- 

| land-Westphalia brands..  .. ke 58 to 60 a 56 to 59 

| Iron for steel making... .. .. .. @ to 68 . 58 to 60 
German Bessemer. . palgerse “os. “ae 3 Oe ny 6to 62 

| Basic, freeLuxemburg .. .. .. 55 to 56 .. 52 to 55 

| Luxemburg forge pig... - « © to 5 . & to 54 

| German foundry, No.1... .. ..) «668 oto 65 .. 61 to 68 

” ”” eee. ae! 60 to 62 

| German hematite... .. .. .. .. G4 to 66 : 62 to 64 

NS Fe ee eee . 108 to 115 

A er er eer is 

| Hoops in basic ~ os se “os ae SMR GO 257.00 w 

| Heavy steel plates oe 115 )=— to 120 

Boiler-plates .. = =e 5 too 

| Sheets “a to 140 : 1) 
Drawn wire aO . 127.50 


According to the Berliner Tugeblatt, the Rheinische Stahl Werke’ 
Duisberg, intend blowing in a fourth blast furnace next week, with 
a production of about 150,000 t. Negotiations concerning the 
forming of a Luxemburg-Lorraine office of sale have been fairly 
successful, the works de Wendel, Hayingen, Huc Collart, Steinfort, 
Riimelingen, Rodingen, le Gallais-Metz and Co., joining in a 
syndicate, under the direction of Mr. Herbert le Gallais Metz. All | 
the above-named works are stated to be in good employment, | 
having sold their make till June 30th, 1910; only small quantities | 
are obtainable for the second quarter, and for these a rise of 

M. 3 p.t. will be asked. 3, is not 


Luxemburg foundry pig. No. 3, 
being sold below M. 55 p.t. } 


Iron and Steel in Silesia. 

Good accounts are being received regarding employment 
and demand. Owing to advances in the prices for Luxemburg pig 
iron, the Silesian Pig Iron Convention has raised quotations for 
foundry pig by M. 1 and M. 2 p.t.. The ironworks in Upper 
Silesia likewise resolved upon an advance of M. 2.50 and M. 5 p.t. 
| ata meeting held on January 26th. 


The German Coal Market. 

Little of interest can be reported from the coal producing | 

In Silesia shipments are limited compared with those of 
House coal is in small request. 


districts. 
December. 


Austria-Hungary. 

The tone of the iron market is dull; little or no forward 
sales have been effected, and quotations are anything but firm. 
Several establishments have complained of insufficient employment, 
and some have had to restrict the working hours in consequence of 
this lack of orders. Pit coal meets with moderate request, but 
coke, as well as brown coal, has shown more life recently, although 
the usual winter briskness has not yet been felt. 








The French Iron Market. | 

Orders increase both in raw and in finished iron, the tone 
Further advances in price 
The basis price for bars is 180f., and for 


| have not taken place. 
Coal remains in good demand at very 


| plates 210f. p.t. are quoted. 
| firm rates. 


Rising Condition in Belgium. 

Owing to increasing demand, the position of the pig iron 
industry has been very strong lately. In the Lorraine-Luxemburg 
district contracts for 20,000 t. basic have been signed, and from 
England, too, forge pig was imported, the inland blast furnace 
works having hardly been able to cover the demand. This has 
caused quotations to stiffen perceptibly, and basic stands at 70f. p.t., 
foundry pig 68f., while for forge pig 64f. to 65f. p.t. is paid. Of 44 
existing blast furnace are in blow, with a daily output of 4967 t. 
Employment in the semi-finished steel trade is animated ; raw bars | 
stand at 100f., billets 110f., plates 113.50f. p.t. In scrap iron more | 
life is shown. A fair business is done in manufactured iron, bars | 
especially being very lively at 147.50f. to 150f. p.t. for inland con- 
sumption. Heavy plates for boilermaking purposes are quieter | 
than before, owing to a slackening off in the locomotive branch. | 
Ship plates, however, remain firm at 140f. to 145f. p.t. for home | 
consumption, and £5 8s. p.t. for export. A steadily upward 
tendency can be felt in the coal industry of Belgium. Nuts were 
raised 0,50f. p.t. last week. 











AMERICAN NOTES. | 


, 
From our own orrespondent. ) | 


New York, January 26th. 

THE steel car builders are the largest consumers of iron and steel | 
plate, and they are calling for material faster than the mills are 
able to furnish it. Orders have been received by two of the larger 
car builders since the first of the year for some 15,000 steel cars. 
This means the operation of the steel car plants at maximum 
activity from now until the opening of the fall season. The large 
car works at South Baltimore and the Middletown plants of the | 
Standard Steel Car Company are being enlarged, in addition to 
enlargements in the other establishments engaged in this industry. 
Nearly all the railway systems are awaiting the opportunity for 
placing orders, and some of them stated some weeks ago that they 
are considering the wisdom of building their own plants. This 
would not mend matters in the absence of a supply of steel plates. 
No doubt a still farther enlargement of steel plate capacity 
| Will be erected as rapidly as circumstances will permit, A very 











| outcome of recent active buying. 





—. 


heavy buying of malleable iron has begun, and negotiations have 
set in for 30,000 tons for delivery during the next four months 
Premium prices are now paid on tin-plate, sheets, and some other 
products. These premium quotations will become fixed prices 
hereafter. The structural mills are receiving urgent inquiries and 
offers of contracts for material which they are unable to accept 
because they have about six months’ ahead. This new work must 
wait its opportunity. Prices on shapes have been advanced 
slightly. Nearly all the bridge material plants are working double. 
timed to the limit of capacity. Other branches of the stee| 
industry will soon be so far oversold as to be unable to accept 
current business, or toaccommodate buyers who must have materia} 
Notwithstanding the somewhat critical cond). 


no serious demand will be presented that will not be met during 
the course of the coming year. Expansion of capacity will le the 
watchword from now on. The railroad companies are thoroughly 
aroused to the necessity of more rolling stock of the most efficient 
character, more motive power, and more complete equipment in a! 
details. This source of demand will keep the mills overcrowded 
for an indefinite period. Within the past week announcerients 
have been made of additional mileage on Pacific Coast roads which 
will have for its object the opening up of large areas in Washing. 
ton, Oregon, Idaho, and other North-Western States. The copper 
market has weakened a little under an absence of demand, and 
electrolytic is quoted at 13%. The present dulness is the natural 
The consumption is increasing 





month by month. 


LAUNCHES AND TRIAL TRIPS. 

TAMELE, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Elder, Dempster 
and Co., of Liverpool; dimensions, 375ft. by 50ft. by 25ft. Sin; 
engines, triple-expansion, 25in., 40in., 68in. by 48in. stroke, pres. 
sure 180 1b.; constructed by Richardsons, Westgarth and 
Limited ; a Contraflo condenser is to be fitted ; launch, 
26th. 

HILDA, steel screw steamer ; built by Wm. Doxford and Sons, 


Co., 





nuary 


| Limited ; to the order of Mark Whitwell and Son, of Bristol ; to 


carry 6300 tons ; engines, triple-expansion ; constructed by the 
builders ; launch, January 26th. 

GLENCLIFFE, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company ; to the order of Milburn, Lund and Co,, 
of Whitby ; dimensions, 360ft. by 51ft. by 25ft. Gin.; to carry 6400 
tons ; engines, triple-expansion, 25in., 40in , 67in. by 45in. stroke, 
pressure 180 1b.; constructed by Richardsous, Westgarth and o,; 
launch, January 27th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HEENAN AND Frovupe, Limited, of Worcester, inform us that 
they have appointed Mr. W. D. Wansbrough as their Midlands 
agent, his office being 43, Exchange-buildings, Birmingham. 

THE Simms Magneto Company, Limited, of Welbeck Works, 
Kilburn, London, N.W., has recently entered into an arrange 
ment with Messrs. G. H. Smith and W. H. Dorey, of 144, Great 
Marlborough-street, W.C., who will in future act as its West End 
agents, 

Mr. FRepeRICK R. HILL (late of the foreign department of the 
Brush Electrical Engineering Company, Limited), 9, Gracechurch- 
street, E.C., has been appointed sole agent for the South of 
England for Hailwood’s patented hot-air smoke-consuming furnace 
bridges for steam boilers and special adhesive furnace cements. 





CROSSLEY BROTHERS, Limited, of London and Manchester, have 


| just appointed Messrs, Courtney and Birkett (proprietor, Mr. Vin- 
|} cent S. Allpress, M. Inst. C.E.), 


of Southwick, near Brighton, sole 
agents for Kent, Sussex, Hampshire, and the Isle of Wight for the 
sale of their marine engines and accessories for motor boats and 
fishing boats, &c. 

THE annual dinner of past and present pupils of Mr. G. P. 
Knowles, A.M. Inst. C.E., F.S.1., &c., will take place this year at 
the Criterion Restaurant on Friday, 11th February. Mr. Knowles 
will be glad if all those who are intending to be present, and who 
have not already sent for tickets, will do so not later than Wednes 





| day next to 39, Victoria-street, Westminster, 8.W 


ISAAC STOREY AND Sons, Limited, of Empress Foundry, Corn 


| brook, Manchester, advise us that they have entered into an agree 


ment for amalgamation, dating as from February Ist, 1910, with 


| the following firms of steam and water fittings manufacturers : 


Gaukroger, Sykes and Roberts, Limited, Ormskirk and Halifax ; 
Martineau, Beames and Madeley, Limited, Holloway Head, Bir- 
mingham ; and Newman, Hender and Co., Limited, Dyehouse 
Works, Woodchester, Stroud. The name of the new company 
will be United Brassfounders and Engineers, Limited. 





CONTRACTS.— We are asked by W. Sisson and Co., Limited, of 
Barnwood, Gloucester, to state that they supplied for the turbine 
steamer Huallaga, which was described in our issue of September 
17th last, four sets of forced draught fans, each fan being direct 
coupled to one of their single-crank single-cylinder double-acting 


| enclosed self-lubricating engines, and also twosteam dynamos for 
| the electric lighting installation, each being of 25-kilowatt capacity 
and direct coupled to one of the firm’s double-crank, double- 


acting, enclosed forced lubrication engines.—The Fremantle 
Western Australia) Tramways and Lighting Board have recently 
placed contracts for the extension of their generating station. 
Splatt, Wall and Co., of Perth, W.A., have secured the contract 
for the boiler, which will beof the water-tube type, made by Danks 
and Co., of Oldbury. The heating surface of the boiler is 4000 square 
feet, and a superheater is to be provided giving 120 deg. Fah. super 
heat at a working pressure of 160 Ib. per square inch. 

THE WONDERS OF ENGINEERING.—The daily Press at times pro- 
vides us with knowledge of a kind not generally imparted in science 
schools. Below is the latest example. It is no doubt because 


| engineers are living so constantly in the midst of perils that they 


have failed to appreciate the danger our contemporary has dis- 
covered! Referring to the bursting of a fly-wheel at a works near 
Preston, this paper says :-—‘‘ By wonderfully good fortune a piece of 


| the fly-wheel smashed the steam pipe connecting the boilers to the 


engine, and but for that many lives would undoubtedly have been lost, 
for had the steam not been able to escape the boiler would have burst, 


| and wrought tremendous havoc among the four hundred people 
| working in the vicinity. . . 
rubber mixer, who was badly scalded in an heroie attempt to shut 


Among the men injured was a 


off steam. His attempt, however, was unnecessary, for the break- 


| ing of the steam pipe by the flying iron had already made good the 


escape of steam.” Is there not some confusion of thought here ! 
THE NATIONAL PHysicAL LABORATORY.—The Executive Com- 
mittee of the National Physical Laboratory, on the nomination of 
the Advisory Committee for the National Experimental Tank, have 
appointed Mr. G, S. Baker to the post of superintendent of the 
tank, the funds for which have been provided by the generosity of 
Mr. A. F. Yarrow. After a distinguished career at the Royal 
Naval College, Greenwich, Mr. Baker was, in November, 1900, 
appointed an Assistant Constructor in the Royal Corps of Naval 
Constructors. He served four years as assistant to Mr. R. E. 
Froude, F.R.S., at the Admiralty Experiment Works, and two and 
a-half years as Professional Secretary to the Director of Naval Con- 
struction, and has also had experience in the general design work 
of the Admiralty-office. Thus he comes to the Laboratory with 
distinguished qualifications, and on the strong recommendation of 
those who have the best grounds for estimating the value of his 
previous work, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is comm unicated from abroad the name and address | 


+ the Communicator is printed in italics. 
of the 


When the abridgment is not illustrated the Specification is without | 


dra erngs. 
of Specifications may be obtained at the Patent-ofice Sale Branch, 


Copies 
pie ., at 8d. each, 


vs, Southampton buildings, Chancery-lane, London, W. 
The jist date given #8 the date of application; the second date at the 
ul of the abridgment ix the date of the advertisement of the acceptance 

end 0 gent ix 

of the complete specification, 
4iy person may on any of the grounds mentioned in the Acts, within 

«, wonths of the date given at the end of the abridgment, give notice at 
Patent-office of opposition to the grant of a Patent. 





tw 
the 
STEAM GENERATORS. 


February 5th, 1909.—- IMPROVEMENTS LN CONNECTION WITH 
Sream ‘TRAPS, William John Richard Wilcocks, of 6, Agate- 
road, Hammersmith, and John Charles Bourne, of 18, Parfrey- 
street. Fulham Palace-road, Hammersmith, in the county of 
London, engineer, and Walter Tomlinson, of ‘‘ Orion,” 
Birchington-on-Sea, in the county of Kent. 


2st 





In carrying the invention into effect according to one mode, a 
reservoir A is provided, near its upper part, with an inlet B for 
water of condensation from a steam pipe or other part to be 
drained, and also with an overtiow valve Cc normally kept open 
by a light spring D. The valve C, provided with the usual ribbed 





stem E, is adapted to co-act with a seating secured in the wall 
« of the reservoir A, the seating being backwardly extended to 
form a support for the valve stem and being provided with open 
ings H for the escape of fluid down the overflow passage K. The 


lower part of the reservoir A is provided with a discharge valve L 
which is normally retained in its closed position by a spring M 
f sufficient strength to maintain the valve tight upon its seat 
when the reservoir is full of water. The valve, as shown, may take 
the torm of a ball co-acting with a seating N fitted with wings 
or side pieces O, having openings P for the escape of fluid to the 


NO28II. 

















outlet passage X leading to the steam trap for example, and with 

which passage the overflow passage K also communicates. The 

spring M is preferably enclosed within a thimble R. The overtlow 

valve C and the discharge valve L are both arranged to com- 

municate with the steam trap by the passages above described. 

Under normal conditions water of condensation collects in the 

reservoir until it reaches the level of the overtiow valve C. The 

latter being open any excess of water of condensation overflows and 

passes to the steam trap. The steam trap being affected by this 

water, opens to discharge the same and as a momentary drop in 

pressure occurs on the discharge side of the reservoir, the discharge 

valve L of the latter opens and automatically empties the reservoir 

A, the accumulated water flowing to the steam trap and maintaining 

the latter open at full bore until live steam begins to escape and | 
cause it to close. During the discharge from the reservoir the | 
overtlow valve C is forced to its seat, but when the reservoir has 

heen emptied the discharge valve L closes and the overflow valve 

opens again and remains open until a further quantity of water | 
has accumulated, The reservoir may be conveniently formed in | 
one casting together with passages leading from the overflow and 
discharge valves to a connection for the steam trap, suitable plugs, 
such as 8 T being inserted opposite the two vaives to facilitate 
insertion and renewal. The reservoir, however, may be formed as | 
a part of the steam trap instead of being an auxiliary thereto, 
January 12th, 1910. 


16,597. July 16th, 1909.—-IMPROVEMENTS IN STEAM TRAPS, John 
Davidson, 39, Devonshire-road, Pendleton, and William Oliver 
Larmuth, Todleben Ironworks, Unwin-street, Salford, Lan- 
caster. 


This invention relates to improvements in steam traps such as 
are employed for automatically draining the water of condensation 
from steam pipes and returning the same to the boiler; the 
primary object of this invention is to construct a trap that will 
work at any pressure without requiring to be adjusted. A case or 
cylinder A is provided whose base is constructed with a short 
tubular projection B extending upwards, in which a tube C is 
fitted extending above and below the base of thecylinder. On the 
cylinder a cover is fitted which is formed with an inlet E that 
extends below the under side of the cover and projects into the 
cylinder as at F ; a tube G is formed in the centre of the under 
side of the cover and extends down into a cylindrical float H. A 
valve rod K, which is fitted in the centre of the float, is inserted in | 
the tube G and slides therein, by which the float is retained in | 
a central position. A rod L is fitted in the tube Rand acts as a | 
piston valve. In the centre of the cover a valve J is fitted whose | 
seat is formed on the upper end of the tube G, and a diaphragm O 
above the valve. P is the water outlet. A small pipe not shown 
on the drawing connects the outlet M in the tube R to the top of 
the trap at N. The waterentering at E collects in the trap around 
the float which keeps it in its highest position, As more water 
collects it overflows into the float until it sinks, causing the valve 
rod L, to close the water inlet T, and by means of the reduced 
portion S of the rod L place the outlet M which is in direct com- 
munication with the top of the valve at N to be also in connection 
with the outlet W which is also in connection at X by means of a 
pipe not shown on drawing with the outlet branch P. By these 
means the main outlet valve J is relieved of any external pressure 
and will allow the water to be forced by the steam pressure 
through the tube G until the float is nearly empty, when it will 
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133 


ie ‘ : , rei ? 
| immediately rise and close the valve J by allowing water pressure | which abut against the closed ends of the headers, and pass out 


to act on the diaphragm O, The valve J is formed preferably with 
| 
NO16, 597. 
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diagonal wings, so as to cause it to rotate each time the trap dis- 
charges. A moditication is also dealt with.—Juuvary 12th, 1910. 

PACKING FOR TUBES FOR TUBULAR 
AND THE LIKE, 
Silesia, 


24.848. October Z&th, 1909. 
APPARATUS, SUCH AS SURFACE CONDENSERS 
Otto Heinze. of AT Beuthen, 
Clevmand. 

This invention relates to tube-packings of the kind, in which 
india-rubber is employed as packing material. The invention is 
applicable not only to tubular apparatus, the tube-walls of which 
are especially constructed for the packing in question, /.+., smooth 
cylindrical holes without a thread, but it is applicable also to existing 
tubular apparatus, in which the tubes are packed by means of 
stuffing-boxes, it being only necessary to remove the packing 
material trom the stuffing-box, screw the latter completely inwards, 
insert the piece of tube into the thus positioned stuffing-box, and 
tix simultaneously the piece of tube and the stuffing-box securely 
and tightly by rolling, exactly asin the first mentioned case. These 


Dyn qosstrasse, 


Upper 


N°24,846. 
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two forms of construction are shown. In either case, the packing ring 


D, which consists of india-rubber, fits tightly around the tube B 


| and is situated between the outer wall of this tube and the inner 


wall of the conical portion E of the piece of the tube E E! of which 
the cylindrical portion E! takes into one of the perfectly smooth 


| holes of the tube-wall A and is rolled fast within this hole, so that 


a perfectly tight connection of the piece of tube with the tube-wall 
A is obtained. Where an existing tubular apparatus with stuffing- 
boxes, for instance, such as F, in the lower engraving, is furnished 
with the improved packing, the packing proper of the stuffing-box 
is removed and the latter is then completely screwed inwards, after 
which the piece of tube E E! is inserted into the hole of the stuffing- 
box and rolled fast, just as in the first case. By thus rolling, the 
piece of tube fast within the stuffing-box, this latter is rolled fast 
within the screw-threaded hole of the tube-wall, too, the thus 
formed connection of the parts in question being also in this case 
perfectly tight. January 12th 1910. 


26,085. December 3rd, 1908.—IMPROVEMENTS IN APPARATUS FOR 
EVAPORATING OR HEATING WATER BY STEAM, Daniel Arthur 
Quiggin, of 19, Castle-street, Liverpool, Lancaster. 

This invention relates to evaporators, feed-water heaters and the 
like, in which the heat is derived from steam which is passed 
through tubular heating coils immersed in the water. The object 
of the invention is to effect improvements in such headers in 
respect to their attachment to the inlet or outlet passages. i 
the main casing containing the water, B are the tubular zig-zag 


| coils immersed in the water, C is the door for giving access to and 


withdrawing the heating surfaces, and E and F are respectively 
the steam inlet and outlet formed in the body of the main casing 
—all of which are of usuai construction. The usual inlet for water 
and outlet for vaponr, as well as the various mountings common to 


| apparatus of this class, are provided on the main casing. H and 


are the transverse upper and lower headers—inlet and outlet 
respectively--to which the tubular zig-zags are individually 
attached ; these headers are arranged in the usual manner just 
below and just above the margins of the door opening. The 
headers are closed at one end and open at the other, the end faces 
being accurately machined flat or preferably with concentric corru- 
gations or serrations. The steam inlet and outlet passages end in 
shallow recesses machined in conformity with the ends of the 
headers, and the latter are forced into position, so that the 
abutting surfaces make joint, by the pressure of the set scrgws J 


A is | 


| through the metal of the casing; K are steady pins to locate the 
headers properly when the zig-zags are detached; L is a 
diaphragm in the lower header with a through passage M at one 

| pose intended to equalise the lengths of the steam paths from inlet 
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to outlet through the various coils. The recessed ends of the 

passages E and F, forming the jointing surfaces to receive the 

header ends, can be cheaply and accurately machined by a rotary 

tool, the shank of which passes through the holes for the bolts J. 
Jannary 2th, 1910. 


INTERNAL COMBUSTION ENGINES. 


26,199. December 14th, 1908.—A Srcrion GAs PRODUCER FOR 
USE WITH BitcumMiINous CoaAL, Reginald Vandezee Farnham, of 
Skelmorlie Hydropathic, Wemyss Bay, Renfrewshire, Scot- 
land. 

The novelty of the invention consists in the particular con- 
struction of generator or producer of the suction or pressure type. 
The fire grate is capable of being raised vertically to carry with it 
the incandescent fuel or compress the fuel in a space above the 
grate, and for this purpose devices for lifting the grate are fitted 
in the space below the fire grate, these devices being operated 
from outside the generator casing. These devices comprise racks 
F secured to the grate and pinions G secured on shafts H and in 

| gear with said racks; the shafts H being mounted on the casing and 
each shaft having secured to it a worm wheel I adapted to be operated 
by a worm J on a shaft K provided with a hand wheel L. In con- 
junction with the vertically movable fire grate C there is provided. 
at about the height to which the fire grate is intended to be raised, 
a channel-shaped guide M in which a perforated metal plate N is 
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| arranged to be slid horizontally so as to pass through the incan- 
| descent fuel after the grate has been raised and to support all the 
| fuel in the combustion chamber temporarily after the grate is 
| lowered ; the combined area of the perforations in the plate N 
being equal to the area of the air inlet to the producer. When the 
grate C is lowered, the space left between the supporting plate 
N and the fire grate, after the fire grate has been cleaned by a 
cleat to prevent the formation of clinker, is fed with fresh fuel 
through a lateral opening O situated just above the fire grate ; 
which fuel may pass first through a chute P and be fed forward by 
means of a screw conveyor Q or the like ; any suitable device being 
| employed for distributing the fresh fuel over the fire grate. When 
the supporting plate N is withdrawn, the fresh fuel is quickly 
ignited by the incandescent fuel now dropped upon it, and the 
volatile matters arising therefrom are resolved into fixed gases in 
passing through the incandescent fuel. The plate N is operated 
by means of a screw-threaded spindle R engaging a nut S secured 
to said plate. Steam is obtained from the inflow of a regulated 
supply of water through inlet and outlet pipes T, T!, which pass 
through the generator casing B and are connected with an annular 
water casing or jacket U, the inner wall of which forms the space 
in which the grate moves, said casing being so placed in the com- 
bustion chamber of the generator that the water heated in 
traversing these pipes is instantaneously converted into steam, 
which, reacting on the carbonaceous fuel by passing through 
orifices or nozzles V in the casing U, generates gas and also keeps 
the chamber in which the fire grate moves comparatively cool,— 
January 12th, 1910 
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TELEGRAPHS AND TELEPHONES. 


8581. April 8th, 1909.—IMPROVEMENTS IN APPARATUS FOR WIRE- 
LESS TELEGRAPHY, Guglielmo Marconi, LL.D., D.Sc., and 
Marconi’s Wireless Telegraph Company, Limited, both of 
Watergate House, Adelphi, London, W.C. 

This company’s specification No. 17,505 of 1908 describes a 
transmitter for wireless telegraphy in which a generator is con- 
nected through inductances or resistances to a condenser, each of 
the plates of which is connected to one of a pair of discs rotated in 
E lel or substantially parallel planes and provided with studs on 
their adjacent faces, the primary of the jigger or transformer being 
inserted in the connection of one of the plates to its disc. Accord- 
ing to this invention, the two dises are arranged in the same or 
substantially the same plane, and place radial studs upon their 


peripheries. The discs are now rotated in the same direction, in | 


order to obtain as great as possible a speed of movement between 
the studs as they pass one another, and the discs are also geared 
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together in order to ensure two studs, one upon each disc, being 
simultaneously in the line joining their centres. The accompany- 


ing drawing shows transmitting apparatus made in accordance | 
A A are the two similar discs mounted in the | 


with this invention. 
same plane on insulated bearings B, and connected by brushes C 


with the plates of the condenser, which are also connected through | 
u ; On the shafts D of | 
the two discs are two equal pinions E, gearing with an inter- | 


inductances or resistances to the generator. 


mediate pinion F in such a way that two studs G, one upon each 
disc, cross simultaneously the line joining the centres of the discs, 
as shown. The discs may be rotated by a single motor driving the 
pinion F, but it is preferred to employ two similar motors H, one 
driving each disc, as in this case the gearing will only have to 
transmit half the difference between the powers of the two motors 
at anyinstant. It will be readily understood that each time that | 
the gap between the discs is almost bridged by the simultaneous 

passage across the line joining the centres of two studs a dis- | 
charge takes place. It is obvious that it is mot necessary that the | 
two dises s be exactly in one plane ; they may be slightly 
melined to one another.—Janvary 12th, 1910. Al 


TESTING AND MEASURING INSTRUMENTS. 


| : 
| orany other spindle or shaft in the gauge may be mounted it 


| bearings which are harder than could be obtained by mounting 


| the shafts or the like directly in the brass or other soft meta 


| brackets K. - This is shown in connection with the shafts of the 
quadrant and finger in the two upper engravings where the ends 
in metal bushes L which are 


| of such shafts are shown mountec 
harder or more wear resistant than the soft metal brackets ir 
which such bushes are mounted. —/anwary 12th, 1910. 


| 
MISCELLANEOUS. 
| 2156. 


shire. Scotland. 


This invention relates to the draining of water from fine washed 
By a known process the fine materials 
are suspended and carried in a flow of water to a settling tank. 
The materials are extracted from the tank by means of an elevator 
or moving conveyor, to which is attached mechanically-driven chains | 


coal, ore, and the like. 


and perforated buckets. In the processacertain time isrequired after 


the material has been raised by the elevator or conveyor clear of the 
water in the tank, to allow the water which is raised with the | 
materials to drain off and percolate through the perforations in the 


bucket. Owing to the stillness of the materials in the bucket, 


there is a large quantity of water or liquid still retained and 
delivered from the elevator or conveyor buckets along with the 




















materials, The top engraving is a side elevation of a settling tank | 
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and elevator; the middle engraving, the bucket in elevation; the 
bottom engraving shows an enlarged cross section. The novel 
method of draining the washed coal, ore, and the like, which forms 
the subject of this invention, provides a movable side on the bucket 
or a collapsible bucket capable of being compressed or expanded 
and compressed, the operation of compressing and expanding being 
performed as often and in whatever position 1s desired or necessary. 
The consequence is that the materials when delivered from the 
elevator or conveyor buckets contain very little water or liquid, and 
the draining of the materials is more efficiently accomplished. One 
method of compressing and expanding the bucket is to insert 
wedges or rollers at intervals on the framing of the elevator, over 
which the buckets are drawn by the mechanically-driven chains. 


The weight of the buckets and materials peels on the rollers | 


causes the hinged or collapsible side of the bueket te be pressed in 
against the materials in the bucket, and the end of the wedge- 


shaped slide A shown on the engraving projecting past the bucket | 
| in turn, pressing on the roller causes the hinged or collapsible side | 


| to be expanded, this operation being repeated as often as is found 


19,152. August 20th, 1909.—IMPROVEMENTS IN PRESSURE GAUGES 
Schaffer and Budenberg, Limited, Whitworth-street, Man- 
chester. 

The chief object of the improvements is to prevent excessive 
wear taking place at the teeth of the gearing and to render such 
teeth as durable as any other part of the apparatus, and thus | 
make such a gauge more fit for use under movements and rapid | 
fluctuations of pressure. In carrying out this invention the teeth | 
for the quadrant are formed across a segment of a ring which is 
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segment is attached to the edge of the quadrant so as to occupy 
the position formerly occupied by the ;integral teeth of the quad- 
rant. The broken curve A indicates the position of the tube to 
the interior of which the fiuid under the pressure to be indicated 
is admitted. One end is connected in the usual manner by a link 
B to a slotted extension C of the quadrant D, which is pivoted or | 
has the shaft to which it is attached mounted at E. The quadrant | 
has attached to it by soldering or other means a toothed nickel 
segment F of a circular ring of considerably greater width than 
the main body of the quadrant and having wide peripheral teeth. 
The teeth engage with a correspondingly wide or long pinion G 
mounted upon the shaft H which carries the indicator finger J. 
Other methods of securing or combining the toothed segment F 
with the quadrant may be adopted. Further to increase the 
durability of the gauge the ends of the quadrant spindle or pivot 


of greater thickness than is the quadrant, and the wide toothed | 
| 
| 


expedient by the insertion of the necessary number of rollers. 
January 12th, 1910 


20,004. September Ist, 1909.—IMPROVEMENTS IN THE DRIVING 
ARRANGEMENTS OF Loos, Siemens Brothers, Dynamo Works, 
Limited, of Caxton House, Tothill-street, Westminster. 


January 29th, 1909.—IMPROVEMENTS IN DRAINING WASHED 
CoaL, ORE, AND THE LIKE, John Anderson, 104p, Aitehison- 
street, Airdrie, Coatbridge, Lanarkshire, Scotland, and George 
Anderson, engineer, 178, Eglinton-street, Coatbridge, Lanark- 


Fes. 4, 1916 


» | known form of coupling. Referring to the upper engraving, A jx 
an electromotor for driving the loom through the toothed whee! 
1 | transmission system BC. The toothed wheel © revolves freely oy 
the shaft D of the loom and is connected to the latter throush a 
friction coupling. The latter consists in the rubbing dise E fixed 
to the shaft D and engaging frictionally at its circumference with 
1 | six friction blocks K fixed to and projecting inwardly from the 
tension band F. The ends of F are fixed in known manner to the 
lever H, which is pivotally fixed to C and one end of the stretched 
spring G is connected to H, the other end being fixed to C. In this 
manner F is kept in tension and the blocks K are caused to press 
on the cireumference of E. The blocks K are spaced apart in such 
a manner that according to the invention only a portion of the 
whole available cireumferential distance of E is occupied by rib. 
bing surfaces. The parts shown in the lower left-hand engraving 
differ from the corresponding parts in the upper engraving on!» in 
that the band F is not fitted with blocks but rs direetly on to a 
series of projections on the dise E. Also the right-hand eng) ay 
ing differs only in that the band F, instead of having block-, js 
made of a waved or crinkled shape.—Janwary 12th, 1910. 





SELECTED AMERICAN PATENTS. 


> | (From the United States Patent-office Official Gazette. 





945,160. PULVERISER, H. A. Gloetz, New Albany, Lud., assignus to 
American Pulveriser Company, Nt. Louis, Mo., a Corporatio of 
Missouri.— Filed May Sth, 1908, 

This patent is for the combination of a concave grinding surface, 

a coneave discharge grating, rotable hammer carrying mechanism 

grinding rings mounted on the hammer carrying mechanism so as 


(845, 160.] 
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to be free to rotate on their own axes, so as to be centrally yield 
able, and so as to be capable of swinging laterally in relation to th 
hammer carrying mechanism, and hammers pivotally mounted on 
the said hammer carrying mechanism and adapted to agitate th« 
material on the grinding surface and on the discharge grating 
There are thirteen claims. 

945,203. Casinc FoR WATER-TUBE BoILers, J. Suck, Kavolinentho! 

near Prague, Austria- Hungary. —Fided April 11th, 1908, 


























In looms the driving of which is effected by means of a toothed | 
wheel transmission system between the motor and the loom a | 
friction coupling is employed which is adjusted to slip at a pre- | 


Ne 20,004. 
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determined torque in order to obviate jerks on the toothed wheels | 
when the loom is stopped due to the momentum of the motor. | 
| The object of the present invention is to prevent large alterations | 
| in the turning moment which the coupling will transmit as occur 


in known types of couplings applied to the driving of looms. This 
improvement is secured by using an adjustable friction coupling 
having rubbing surfaces which only occupy a portion of the total 


possible rubbing area, the said coupling consisting in a disc and a | 


friction band embracing the disc bearing directly or indirectly on 
the outer circumference of the disc. In this manner the rubbing 
pressure is increased for the same turning moment, and, conse- 
quently, an equally great extension of the band or expansion of 
the dise will now only give rise to a smaller percentage variation 
in the total turning moment than would be the case with the 


The superheater can be withdrawn bodily, as shown by the 

| dotted lines, by breaking the connections. There is only one clain. 

945,397. MECHANICAL CONSTRUCTION OF STORAGE BATTERY CELLS, 

P. Kennedy, New York, N.Y., assiquor to Consolidated Railway 

Electric Lighting and Ey uipment Jompan yf, New York, NUY., 4 
Corporation of Maine.— Tika October 3rd, 1906. 

| In a storage battery, a jar, two series of plates of opposite 

| polarity therein four series of posts staggered with relation to one 


| 


945,397] 
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another and provided with notches engaging the lower edges of 
said plates, the yokes of < and ¢*, the terminals c4, and the 
separators * provided with the posts 71 engaging the terminals c+, 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
By our Special Commissioner in South America.) 


No, II1L.* 


MAniIzaALes, AnTIOQUIA, COLOMBIA. 
January 7th, 1910. 
\LrHoUGH gold-mining has been known and successfully 
followed in this part of Colombia for over three centuries, 
it is only within the last few years that anything approach- 
ing an intelligent system of working the unquestionably 
rich deposits has been resorted to. I have but recently 
conipleted a tour among the remote and difficult mountain 
ranges surrounding Manizéles, where the only possible 
means of transportation, both for men and material, are 
mules. Here, at the present moment, are being worked, 
in a most primitive and disappointing manner, some 
astonishingly rich formations, and amid conditions which 
night easily be made ideal for hydraulic mining. It is 
not, perhaps, surprising that the owners of these properties 
should have succeeded in keeping concealed from the out- 
side world the great potential wealth that they possess, 
since they are practically isolated from even the rest of 
the Republic by stupendous mountain ranges into which 
no railway has yet penetrated, and where it is inconceiv- 
able any ever can penetrate. 
I am informed that mine is the first visit paid 
to these regions by any British journalist, and so far as 
records go, no other foreigner has been shown the extra- 


ordinary formation which is destined, I believe, to make 


history ere long. 


The first impressions that one is apt to form upon | 


passing through this astounding country—astounding 
from a physical point of view—is that no heavy machinery 
could ever possibly be introduced there; but, like most 
first impressions, it is a wrong one. Not only can 
machinery be introduced, but it has already been brought 
there. Remembering that no single piece has weighed 
more than 500 Ib. and that most of it has been sectional- 
ised into packages of 250 lb. each, a faint idea-of the 
number of pack animals employed, and the amount of time 
occupied by them in transit, can be formed. 

Although undoubtedly disheartening at first, a careful 
exunination of the country and a closer intimacy with the 
people convinces one that in Colombia at the present time 
there is a market for machinery and plant manufacturers 
second to none in the world. As things stand, they could, 
| should say, hardly be more propitious for the British 
makers of modern mining machinery. The field is, as 
yet, almost untouched; their greatest competitors, the 
Americans are so disliked and so distrusted since the 
Panama-Colombia affair, that even were they able to offer 
better materials and more tempting prices, I doubt very 
much whether the Antiéquians would do any business with 
them. Moreover, some British capitalists have recently 
come intothe mining industry in partnership with the Colom- 
bian owners, and will naturally give preference to their 
own manufacturers. 

Before any active or serious bid for this market can be 
made, however, it is necessary to know something of the 
nature of the formations and the particular kinds of 
machinery and plant best adapted to their treatment. 
The mines, for the most part, belong to the free milling 
class of ores, with excellent tailings for treatment by 
cyaniding. The principal, but by no means the only, dis- 
trict is that which lies to the western portion of the 


Republic, in the valleys of the Cauca and the Atrato and | 
in the heights of the Central Cordillera of the Andes, As | 


a matter of fact, one finds gold in Colombia in almost all 
the forms in which it is known to the scientific world. 
The most extensive places are in the Cauca Valley, 
commencing in the Quilichao and extending right away 
— the Departments of Papayan, Tolima, and Mani- 
zales, 


northwards, and I know of no gold-bearing district of 
similar, or even comparative, dimensions in the world. 
The geological features of this country are yet to become 
as well-known as they deserve, and so far as is known up 
till now no serious attempt has been made to describe 
them in detail. 

While many geologists have visited the country from time 

to time, they appear to have confined their attention to the 
better known and well-worn tracks of the early Spaniards 
without troubling very much to discover or to explore 
for themselves. I freely confess that Colombia is a most 
difficult country to travel in, and it is scarcely surprising 
that so few explorers should have come here. The hard- 
ships of travel are not to be denied, and I know of no 
country where the conditions for the ordinary stranger 
are more discouraging or unpleasant. 
_ Apart from the arduous physical difficulties encountered 
immediately one leaves the track of the few railways 
which exist, the people, as a rule, are far from courteous, 
and the means of subsistence are both crade and scarce. 
The whole of the country, if exception be made of the 
coast lines, is a confused, tumbled mass of mountains, 
extending right away from the borders of Venezuela and 
Ecuador, and including the voleanoes of Cotopaxi and 
Sangay. While probably few of the mountains exceed 
some 5000ft. or 6000ft. in height, always excepting the 
lofty peaks of Huila, Santa Catalina, Quindio, Tolima, 
Ruiz, Herveo, Santa Isabel, San Félix, and a few others, 
there is such an interminable series of ascents and 
descents to overcome that travelling even moderate dis- 
tances—as the crow flies—becomes a tax. 

Yet, in spite of all these natural obstacles, Colombia 
must inevitably soon come to the front as a mining 
country, and her great undeveloped mineral wealth 
become a subject of world-wide importance. 

There is abundant evidence to prove that in many 
points of the Central Cordillera the eruptive rocks have 
broken through the schists, and form the backbone of 
that famous range. The schists coincide in strike with 
that of the ranges dipping east. This formation, in turn, 
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is overlaid by Triassic sandstone, and at places thin 
patches of Jurassic limestone containing characteristic 
fossils; the Triassic sedimentaries have been much 
broken and distorted, probably at the time of the upheaval 
of the Central Cordillera, and are frequently seamed with 
dykes of andesitic and other magmatic rocks. It is sup- 
posed that these stupendous upheavals took place either 
at the end of the Triassic or at the beginning of the 
Jurassic period, and that subsequent erosion in Quaternary 
times produced gold-bearing aliuvials. Particularly does 
this description apply to the Tolima district, but it is also 
tolerably certain that the same conditions exist in the 
more northerly State of Antidquia, as well as in the 
Western Cordillera. In the Cauca Valley one finds a 
mass of Archean rocks, metamorphic schists and gneisses 
existing everywhere that any exposure of the rocks has 
been made. They are seaméd and laced with innumerable 
quartz veins, some of which are from 25ft. to 40ft. in 
width. The mineral found varies greatly in value, some 
of the samples panning-out very poorly indeed. The 
veins also have a tendency to wedge out and to reappear 
in sympathy with the mobile curves of the schists. 

In the Cauca Valley, again, the formation is probably a 
synclinal trough, the Western Cordillera forming one, and 
the Central the other side or arch. Of the two, the 
Western range is by far the loftier, and in all likelihood 
the eruptive rocks of its core break through at the 
summit or crown, leaving the metamorphic rocks on the 
flanks. These metamorphic schists and gneisses consti- 
tute the foothills that extend from the Cauca River to the 
main range, and it is probable that in the innumerable 
| gold-bearing quartz veins, which in places form a con- 
siderable proportion of their bulk, is to be found the source 
of much of the gold in the alluvials. 

Much more might be written upon the geological 
formations to be met with in Colombia, but I think 
sufficient has been said to allow your readers to arrive at 
some conclusions as to the class of machinery and plant 
required to treat the various deposits. Generally speak- 
ing, the plant and equipment to be found at the various 














From the first-named point, the gold-bearing | 
gravels are continuous for a distance of 450 miles to the | 


Fig. 1—-CASCADA MINE 


| mines are of the most primitive or worn-out nature, and 
it is little less than astonishing that such excellent 
results as those achieved should have been the result of 
the existing installations. In no other country of the 
world have I seen such utterly rotten machinery at work— 
stuff that would have been “ scrapped’ years ago in any 
place but unprogressive Colombia. In no single instance 
can I remember having come across a well-equipped 
plant, although in certain cases I have found a moder- 
ately new stamp battery standing side by side with an old 
Spanish mill, and crushing the same kind of ores. 

At one mine near Manizales, the Cascada, which is 
destined to become one of the greatest producers in the 
Republic, and which, as will be seen later on, is to be 
shortly equipped with a modern and well-designed plant, 
there are four mills, each with ten stamps. Some of 
these are of the Californian type, but without mortars, the 
rest being of the usual Antioquian type, which is to say 
worthless. At the no less rich Marmato Mines, belonging 
to the Colombian Mining and Exploration Company, Limi- 
ted, a London concern of which much more is likely to be 
heard some day not far distant, there are mortars, but 
they are not equipped with inside plates, while at one of 
the four mills to be found here also only 5ft. of amal- 
gamated plate are provided for each battery. 

What would be a suitable kind of mill for these mines 
is one with a high-bank framework, with a diagonal 
hopper carried on the side of the hill, the hopper being 
supported on a retaining wall built into the hill, the ex- 
cavations already existing. The mill should be provided 
with copper plates, mercury troughs, and blankets. The 
grizzley and the stonebreaker would be supported on a 
masonry pier above the hopper, and discharge direct into 
the hopper. Another type which would be also suitable 
in Colombia is a high-bank frame mill provided with a 
semi-diagonal hopper supported on timber trestles and 
with settling tanks, amalgamating pans, and settlers. 

The weight of the stamps in use at the Cascada mine 
referred to above is 600 lb:, and they drop some seventy 
times a minute. What is necessary there is a mill of 





10 stamps—or, rather, four mills each of 10 stamps—of 
about 1050 lb. each, arranged in two sets of 5 stamps 
each, driven by belt and tightener from the mill line coun- 
tershaft, running at 125 revolutions, and giving 90 drops 
each stamp per minute. The mill should also be pro- 
vided with the full equipment of mortars, cast steel false 
bottoms, steel liner plates, liners, wooden chuck blocks, 
screen frames, wrought iron keys, iron hoppers, &c. ke. 
The weights of the stamps would be approximately 
1060 Ib., made up as follows:— Stem, 450 lb.; tappet, 
135 lb.; head, 275 Ib.; and shoe, 200 lb. 

It must be borne in mind, however, that no single piece 
of machinery intended for the mines in Colombia must 
exceed 250 Ib. if to be carried by mule or horse, and not 
more than 500 lb. if to be carried by oxen. Manufacturers 
of mining machinery and equipment must in all cases 
estimate for every single piece of machinery being 
sectionalised, otherwise it will stand a very good chance 
of being rejected when received. All loose parts must: be 
very carefully packed in wooden cases, strong but light ; 
while iron, whether square, flat or round, must be similarly 
treated, and in length should not exceed 1 m., unless 
specially ordered otherwise. 

Colombia offers unrivalled opportunities for the intro- 
duction of aerial ropeways. In some of the mining 
regions these are already being employed, but the installa- 
tion of this economical and effective system of haulage 
is but in its infancy. In a mountainous country like this 
such a system is indispensable ; and judging from the 
results achieved in other mining centres which I have 
visited at various times in different parts of the world, I 
should say that the ores ought to be handled at a cost of 
15 to 18 pésos per ton—say, 74d. to 9d. 

The double-rope system seems to be best adapted to the 
requirements of this country, principally on account of its 
capability to increase the capacity proportionately to the 
future development of the traffic. The present installation 
at the Cascada mine, already mentioned above, is quite in- 
adequate, and is to be supplemented and improved 
by the most recent automatic devices for performing the 





work of loading and dumping. Although labour is ex- 
ceedingly cheap in the mining districts at present, it is 
quite clear that with the approaching movement in the 
industry a dearth of hands will occur, and therefore all 
kinds of labour-saving machinery and appliances are being 
required. Although I have actually seen aerial tramways 
working satisfactorily over 10 miles of length, no such 
long lines will be required here, and only installations of 
simple construction will be wanted. The machinery 
will be necessarily expensive on account of the heavy 
| freight, and cables in shorter lengths than usual will have 
| to be shipped owing to the difficulties of road transport. 
| Whereas the average price per foot of line upon aerial 
tramways for mining works out at 6s. to 8s., the cost here, 
including all necessary wire cables, towers, sheaves, and 
buckets, and reckoning the transport charges at the 
probable lowest—greatly depending upon the time of the 
year and the condition of the roads—the cost will be about 
| 12s. to 13s. per foot. . 
| Another branch of the mining machinery and appli- 
ances industry which is likely to receive a considerable 
| fillip by reason of the opening up of the Manizales gold 
|mines is that of cyanide practice. It is now generally 
| recognised, wherever gold mining upon a large scale is 
| undertaken, that this process plays an important part. 
| So it will be in Colombia. Already some few installations 
j|are to be seen at work, but upon a small scale only, 
| namely, at Marmato and the Cascada mines. : Naturally, 
| in different parts of the world the process is carried on in 
| somewhat varied ways, being modified to suit local con- 
| ditions. I have seen installations in India, America, New 
| Zealand, and South Africa, as well as in Borneo and 
Western Australia. In all these places the conditions 
were different, and the special requirements of Colombia 
will have to be carefully considered. 

The tailings here are, for the most part, extremely rich, 
and the deficient methods in vogue hitherto in treating the 
ores mined will be appreciated when I say that even to- 
day some 70 per cent. of the minerals is being lost. 
When one considers that, by careful attention and the 
choice of proper methods, it is possible to make a substan- 
tial profit from tailings assaying only 1 dwt., and even 
ores may be mined, crushed, and cyanided—as is the case 
in British North Borneo—for 5s. 6d. per ton, the immense 
difference which the process is destined to effect in the 
gold mining industry of this Republic can be estimated. 

The Unién Mines Group, belonging to the Compania 
Minera Consolidade de la Unién, which, like the Cascada, 
is a native concern, has one of the richest properties in 
the district, and the proprietors are about to purchase a 
complete plant to work their veins, which run almost 
parallel to those of the Cascada. Upon the principal vein 
—known as the Unién—a powerful vertical lode, about 
5ft. wide, is being worked. Upon this vein there are four 
adits, or galleries, of some 300ft. to 800ft. in length, and 
each containing some 30,000 tons of ore of a value of 
15.00 dols., or, say, £3 per ton. Explorations were pro- 
ceeding at the time of my visit for the purpose of locating 
a series of fresh adits on the precipitous hillside from the 
foot of the outcrop to the top, a difference, I may say, of 
about 1500ft. 'rom these figures some idea as to the 
amount of the ore available may be gained. 

The ore contains some 3.00 dols. (12s.) value per ton in 
free gold, and about 2 per cent. of concentrates, assaying 
from 100 dols. to 300 dols., or £20 to £60. The tailings 
and slimes assay from 8 dols. to 10 dols. per ton. A con- 
siderable amount of silver is found in this ore; in fact, 
out of a total value of the ore some 70 per cent. is in 
silver. 

At the present time there is a small and indifferent 
prospecting plant installed, crushing some 300 to 400 tons 
| of ore per month, with an output of between 7 lb. to 8 lb. of 
free gold. Two Wilfley tables are to be installed almost 
immediately for the concentration of the sands from the 
prospecting mills. In a few months time also the owners 
will be purchasing a more complete plant, which will con- 
sist of a Fraser and Chalmers mill of 40 stamps, with 10 
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additional Wilfley tables, capable of treating at least 2000 | 


tons of ore per month. The ore from the mine will be 
conveyed to the mill by a Bleichert double-rope cableway, 
1000 m. in length. The motive power for this installation 
will be electric, with the central station about two miles 
distant from the mill. The General Electric Company, of 
New York, has just secured the contract. 

Close by, that is to say as the crow flies, but really some 
two days’ ride over the mountains, are the mines known 
as the Colonia and Colombia, in the district of Quindio. 
I am informed by responsible and well-known authorities 
here that the Quindio deposits are undoubtedly richer and 
more extensive than those of the other Maniziéles 
district mines above mentioned. In fact, the galleries 
being worked here are so full of rich gold-bearing quartz, 
that they are kept continually under lock and key except 
when the miners are working in them. 

With regard to the Colonia mine, there are so far two 
parallel veins known, running almost N.S., at a distance 
of about 7Oft, one from the other; in the one there are 
four galleries opened up, one above the other, as the veins 
are here quite vertical. Up till the time of my visit, the 
length of the adits had only reached 150ft., each blocking 
out some 20,000 to 30,000 tons of ore of the free milling 
type. The only machinery to be found here to work this 
splendid property consists of two small mills of native 
construction, crushing not more than 400 to 500 tons per 
month, but nevertheless producing an output of some 25 |b. 
of free gold. The tailings and concentrates are immensely 
rich, and are destined to become almost sensational in 
their results. The mine, I may add, is only a newly dis- 
covered one, and when fully developed it is certain to 
create a profound effect upon mining men in all parts of 
the world. 

The almost adjoining property, the Colombia, is another 
equally remarkable mine, being about fifteen miles south of 
the town of Salento, while the Colonia is distant some 
six miles from the same place. This is a particularly 
interesting property, on account of its being similar, in 
many respects, to the famous Alaska Treadwell Mine, 
upon Douglas Island, in the United States. The mass of 
gold-bearing rock is of an igneous character, a feld 
spa, thickly impregnated with the precious metal. The 
width of the rich zone is about 300ft., and some 6000ft. in 
length. Upon the surface the rock is found to be more or 
less disintegrated, to a depth of about 50ft. to 100ft. and 
more, leaving the loose material ready to be washed by 
the ordinary hydraulic process. The contents of the cubic 


yard is variously estimated at from 2 dols. to 4 dols. (8s. | 
| supplies are almost exclusively derived from France, 


to 16s.), but the mine has, as yet, only been indifferently 
a and may well turn out even better than is 
lieved. 

My opinion of the whole of the Manizales district of 
Colombia is that it is destined to become one of the most 
famous mining regions in South America, and as such it 
not only offers very tempting opportunities to the investor, 
but for the manufacturer of mining equipment and supplies 
it is a virgin field which should be promptly and assidu- 
ously courted. The Antidquian owners are a particularly 
shrewd and honourable people, and they enjoy a reputa- 
tion for fair dealing which somewhat distinguishes them 
from the rest of the Colombian nation. Hard business 
heads they also have, and no attempt to create a false 
“boom ” in these gold regions would find any countenance 
from them. They are, as I have observed, ready to accept 
—they are not actually inviting—the assistance of foreign 
capital, and to acquire foreign plant and machinery, in 
order to put their rich properties upon a sufficiently com- 
prehensive scale; but everything will have to be 
thoroughly straight and above board, and the “ company 
shark ” will find no useful or profitable occupation here. 
British co-operation is especially desired, and this I am 
authorised to say in unmistakable terms by the principal 
persons interested. 


The illustration on page 135 and those on page 148 give 
a very good idea of the character of the country and the 
conditions under which work is carried on. In Fig. 1 is 
given a general view of the Cascada Mine, at Manizales, 
in the Department of Antiédquia, Colombia. Here the 
plant consists of four mills, each of 10 stamps, crushing 
1200 tons per month, with an output of 80 lb., valued at 
£4000. Fig. 2 illustrates the same mine, and shows the 
“dump” where 25,000 tons are ready to be cyanided. 
The company owning the Cascada Mine is a purely native 
enterprise, and all the machinery and other expenses of 
equipment have been met out of the revenue. The primi- 
tive methods pursued at some of the mines are well 
shown in Figs. 4,5, and 6. In the first and second of 
these the washing or panning of gold in the river is seen 
as carried out by the natives, the former having been 
taken at the Trinidad Mine and the latter at the Parroquia 
Mine, on the Rio Sucio. At the Nudillales Mine the anti- 
quated machinery shown in Fig. 6 is still employed. 
Fig. 3 shows the terminus of the Bullivant aerial tram- 
ways at the Santaner Mine, and Fig. 7 gives a general 
view of the San Andres Mine, near Sonson, and shows 
the “ tailings " in the foreground. 


FERRO-SILICON. 





A RECENT publication of the Local Government Board 
continues the report of the medical officer of the Board 
on the nature, uses, and manufacture of ferro-silicon. It 
will be remembered that attention has been repeatedly 
drawn to this substance on account of the deaths and 
illnesses arising among the crews and passengers of 
several boats and canal barges transporting the material. 
Official attention was first given to it in September, 1907, 
when the Board of Trade issued a notice to shipowners 
and masters engaged in handling it. Since then the death 
of five Russian emigrants on board the s.s. Ashton in 
December, 1908, during a voyage from Antwerp to 





Grimsby, and while carrying a cargo of ferro-silicon, 
caused a prolonged and searching inquiry into its pro- 
perties to be made at the instigation of the Local Govern- 
ment Board. Dr. S. M. Copeman, medical inspector of 
the Board; Mr. S. R. Bennett, one of H.M. Inspectors of 
Factories ; and Dr. Wilson Hake, lecturer on chemistry at 
Westminster Hospital, were intrusted with the investiga- 
tion, and in the report just issued, which forms a supple- 
ment to those previously submitted, a complete review of 
all the matter brought to light, in addition to the precau- 
tions which should be taken in its manufacture and 
transport, are given. 

The report gives some interesting particulars relating 
to the use and manufacture of this substance, and in Dr. 
Hake’s account of its chemical properties, and Mr. 
Bennett’s of the composition and structure, we have an 
ample treatise on a substance of great importance to the 
steel-making industry. With the details of all the acci- 
dents which the painstaking work of Dr. Copeman has 


traced to the direct agency of ferro-silicon we need not | 
It will be sufficient to say that | 


here concern ourselves. 
the danger manifests itself in two ways, both, however, 
traceable to the same cause, viz., the evolution of an in- 
flammable and poisonous gas, of which hydrogen phosphide, 
P H,, is the chief constituent. During the handling of 
closed casks containing the material there have been 
several instances of violent explosions, the cause of which 
is attributed to the heat generated by friction between the 
lumps of ferro-silicon. More important and more 
frequent disasters have arisen, however, from the 
poisonous effects of the gases evolved from the substance 
when it is carried in other than air-tight cases. In this 
way, it will be seen, the transport and storage of ferre- 
silicon present unusual difficulties, and anything which 
can throw new light on its nature is to be weleomed, more 
especially in view of its increasing use in this country. 
Ferro-silicon is an alloy of iron and silicon, but it 
would appear that no chemical union exists between its 
two essential constituents. The percentage composition 


has wide variations, and among manufacturers and users | 


the substance is classified according to the amount of 
silicon present. This varies from the low grade contain- 


ing not more than 15 per cent. through all combinations | 
| of ferro-silicon has obviously important bearings on its 


to that known as high grade, containing as much as 96 
per cent. of silicon. The low grade variety is made in 
this country to a considerable extent, the temperatures 


obtainable in a blast furnace being sufficient for its | 
| led to believe that it was these alone which were danger- 


manufacture. For the higher grades a higher tempera- 
ture, 1800-2000 deg. Cent., is required, and at present our 


Austria, Scandinavia, and elsewhere where water-power is 
available as a source of heat in electric furnaces. The 
low grade varieties have in recent years been largely 
discarded in the steel-making industry in place of the 
higher grades of foreign material, 4000 tons of which are 
said to be imported annually. 


per cent. silicon, apparently having little effect on the 
health of those handling it, it is obvious that serious 
inconvenience may result to our steel-makers as long as 
shippers are diffident about accepting a cargo of the 
material. 

In the blast furnace a ferro-silicon can be produced con- 
taining 10 to 15 per cent. silicon, but for the smelting and 
reduction required in the manufacture of the higher grades 
it would appear that the electric resistance furnace is alone 
suitable. As employed abroad for this purpose these 
furnaces usually consist of an iron casing lined with fire- 
bricks, the inner surface of which is frequently coated 
with a paste of graphite. The electrodes are likewise of 
graphite, the lower one being sunk flush with the hearth 
and forming part of it, while the upper electrode can be 
adjusted in position and is usually water-cooled. Anything 
from 250 to 800 horse-power may be employed in these 
furnaces, the voltage ranging from 40 to 7 
current from 10,500 to 15,000 ampéres. 
are run continuously for an average period of two years, 
and when so running are tapped at intervals of one or two 
hours. In the earlier days of the industry the furnace 
charge consisted of iron pyrites or other iron ore, siliceous 
material such as quartzite, or sand and carbon in the 
form of charcoal, coal or coke. Lime was further 
added as a flux to remove the slag produced by the reduc- 
tion of te silica and the impurities of the iron ore. This 
method of working gave a high percentage of impurities 


in the final product, the chief of these being phosphorus | 
and sulphur, and in the later processes scrap iron or steel | 


shavings are substituted for the iron ore, and quartzite is 
used exclusively. The addition of lime is now unneces- 
sary, in view of the small quantity of slag produced. This 


last change may have important effects, as some investi- | 
| allowing the molten mass to remain liquid for sufficient 
| length of time to permit thin and intricate castings to be 


gators have advanced the theory that the presence or 
absence of calcium in the product has a large influence on 
the generation of dangerous gases. 
out in the report, rock containing 96 per cent. or even 
more silica is almost always accompanied with a per- 
centage of calcium phosphate. In the reducing atmosphere 
of the electric furnace this becomes changed to calcium 
phosphide, and under the influence of moisture this, as is 
well known, gives off hydrogen phosphide. 

The chemical action taking place within the furnace 
may be briefly stated as the reduction of the silica by the 
carbon with the formation of carbon monoxide, thus :— 

SiO, + 2C = Si + 2CO. 


| Thereafter the molten silicon alloys with the molten iron, 


so that any desired percentage of silicon in the product 
may be obtained by altering the amount of iron charged 
into the furnace. The molten alloy is then run off and 
cast into sand moulds, a stick of “ green’ wood being 
used to remove the slag which floats to the top. When 
the pig has cooled it is broken up into suitably sized 
pieces under a hammer. In some cases it is the practice 


of the makers to dip these pieces before quite cold into a 
bath of kerosene oil or melted paraffin, the idea being to 
avoid contact of the substance with the air, thereby 
reducing its tendency to disintegrate and give off poison- 
ous gases. 


But such precaution merely shifts the seat of 





As it is just these higher | 
grades that are dangerous, the lower, containing up to 30 | 


5 and the | 
These furnaces | 
| with the result that calcium phosphate was found in con- 


Thus, as is pointed | 





danger from the ship's hold to the ironworks. For jt ig 
necessary, or, at least, thought desirable, to remove this 
coating by heating the substance before adding it to a 
bath of molten steel. The men so engaged, therefore, 
run serious risks from the gases which at this time must 
be driven off. Dr. Copeman recommends that this pro- 
cess of “pickling” should be abandoned, and draws 
attention to the fact that under the keen competition 
existing among manufacturers of ferro-silicon the materia| 
is packed into barrels and despatched to its destination 
as soon as its condition admits. This may in part explain 


| the presence of a certain amount of hydrogen phosphide 
and arsenide, as a prolonged exposure to the air has the 


effect of driving off a large proportion of these gases. He 


| recommends that all ferro-silicon should be stored at the 
| maker’s works for at least a month after it is made, and 


in such a way that the atmosphere has full access to it. 
In appearance ferro-silicon is a metallic-like substan: 
varying in colour from an iron-grey in the low grades to 
silver or steel-blue-grey in the higher. Dr. Hake calls 
attention in his section of the report on the chemical 
examination of 64 samples of the substance submitted to 
him by Dr. Copeman, to an important difference in the 
physical appearance of the different grades. Thus, in 
those containing from 10 to 35 per cent. of silicon the 
texture was close and free from bubble cavities, aii 


| appearance also possessed by those containing 60 to 96 


per cent. In the samples inspected having 42 to 52 per 


| cent. “the presence of bubble cavities is characteristic 
}and the texture as a rule much coarser.” 


The hardness, 


by which term is to be understood the resistance to 


| mechanical disintegration, likewise varies between wide 


limits. Thus, one sample containing 26.5 per cent. of 
silicon required an ore crusher to break it up, while 
another with 50 per cent. could be crumbled between the 
fingers. It was noticed that up to the 30 per cent. grade 
the material was quite hard, as might be expected from 
the larger proportion of iron contained in these samples. 
From 70 to 96 per cent. of silicon the samples were 
somewhat brittle, although fairly difficult to break up. 
But from 42 to 60 per cent. the samples showed a dis- 


| tinet tendency to spontaneous disintegration with a very 


noticeable evolution of evil-smelling gases. This feature 
safe transport and handling, and it would appear that, 
taken in conjunction with the presence of blow holes in 
the intermediate grades, previous investigators had been 


ous. As a result of Dr. Hake’s researches it is shown 
that while the intermediate grades certainly do evolve 
poisonous gases to a greater extent than others, the 
higher grades are not immune in this respect, while the 
lower grades may be regarded as harmless. 

In the tabulated summary of his results it will be seen 
that the volume of poisonous gases—hydrogen phosphide 
and arsenide—evolved from one ton of ferro-silicon when 
exposed to the action of moist air may be as great as 16.4 
cubic feet from a sample having 42 per cent. of silicon 


| and 15.8 for a 52 per cent. sample. From the 60 to 96 per 


cent. varieties the quantity given off varies from 1.0 to 5.7 
cubic feet. The extent of the danger arising from ferro- 
silicon can be gathered from these figures, and from the 


| fact that recent research shows that 0.025 per cent. of 


hydrogen phosphide in the atmosphere is sufficient to 
prove fatally poisonous to man. The intermediate 
varieties probably owe their increased quantities of gas to 
the occlusion of a certain amount of hydrogen phosphide 
in the pores and blow-holes characteristic of these grades. 
Such gas would be given off when the substance 
disintegrated, in addition to that generated by the 
action of moisture on the calcium phosphide present 
as an impurity. Such phosphide, as already stated, 
is derived from the calcium phosphate _ initially 
present in the raw materials, and Dr. Hake states 
that he examined three samples of quartz and three of 
coal or coke from the stocks of different manufacturers 


siderable quantities in all of them. The evolution of 
hydrogen arsenide is attributable to arsenic, which is like- 
wise liable to be present in various forms in coal and 
iron with a consequent formation of calcium arsenide in 
the electric furnace. Acetylene and hydrogen silicide, 
Si Hy, were formerly thought to be evolved from ferro- 
silicon in addition to the other two gases, but Dr. Hake 
could find no grounds for supporting such an opinion. 
The functions of ferro-silicon in steel making are 
similar to those of spiegeleisen or ferro-manganese. In cast 
iron the presence of silicon has well-marked effects, and 
as a convenient form in which to add this element ferro- 
silicon has long been used. In steel making silicon is 
employed for its action as a metallurgical fuel, thereby 


made. Further, it acts as a reducing agent, largely pre- 
venting the formation of blow-holes, and has an important 
influence on many of the physical properties of steel. In 
former days the low-grade material knewn as “ silicious 
iron ” was exclusively used, and apparently answered all 
the purposes required of it. Since the introduction of the 
electrically-produced material a strong tendency has been 
manifested by makers towards the employment of the 
grades containing about 50 per cent., apparently for no 
other reason than that this percentage lends itself to an 
easy calculation on the part of the workmen when settling 
how much to add to any given bath of steel. The report 
shows that it is just this quality from which thost is to be 
feared, and in summing up Dr. Copeman suggests that the 
manufacture of this particular grade should be forbidden, 
so as to allow the use only of the varieties con- 
taining up to 30 per cent. silicon and of those containing 
more than 70 per cent. The report shows an urgent 
necessity for’ wise regulations as to the manufacture 
transport, and use of ferro-silicon, and it is to be hoped 
that these will be shortly forthcoming. 
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RECENT PROGRESS IN INDUSTRIAL 
PYROMETRY. 
py CHAS. R. DARLING, A.R.C.Se.1., F.L.C., Wh. Ex., &e, 


IN a previous number“of THe ENGINEER (June 14th, 1907) 
the author gave an account of the various types of pyro- 
meters used for workshop purposes, and pointed out the 
advantages and drawbacks of each variety. During the 
last two years several new instruments have been placed 
on the market, each possessing special features, and 
designed with a view to overcoming the defects of 
previous pyrometers. It is proposed in the present article 
to vive an account of some of these new forms, and to 
point out the distinctive improvements from a workshop 
standpoint. As none of the instruments to be described 
is based on a new principle, it will be convenient to adopt 
the headings under which pyrometers in general are 
classified, and to deal with each in relation to the division 
under which it falls. 
RESISTANCE PYROMETERS. 

The common feature of all pyrometers of this class is 
that the varying resistance of a platinum wire at different 
temperatures is measured by a Wheatstone bridge, and the 
temperature obtained from the relation it is known to bear 
to the resistance. Hitherto in all industrial forms of 
resistance pyrometer the process of taking a reading has 


demanded the adjustment of a resistance to balance that 


of the pyrometer, as determined by the absence of deflec- 
tion on a galvanometer brought into the bridge circuit by 
means of a tapping key. Not only is time consumed by 
this procedure, but in addition it is necessary to employ 
a skilled observer if accurate readings are to be obtained. 
To overcome this defect, and with a view to rendering the 
process practically automatic, a new indicator has been in- 
troduced by the Leeds- Northrup Company of Philadelphia, 
one iorm of whichis shownin Fig 1. The usual galvanometer 
is here replaced by a voltmeter V, which may be fixed in 


any suitable position, and which is furnished with a scale | 


din. long, divided on either side of a central zero into ten 
equal parts, each of which represents 10 deg. Fah. This 
voltmeter is used in conjunction with an indicator B, 
which consists of an adjustable resistance opposed to the 
pyrometer P in the arms of the bridge, and furnished 





Fig. 1—LEEDS-NORTHRUP PYROMETER 


externally with a scale which records the temperature of 
the pyrometer when the voltmeter pointer is at zero. 
using the instrument to obtain a steady temperature—as 
inan annealing furnace—the pointer on B is set to the 
required temperature and the furnace regulated by the 
workman so as to keep the voltmeter reading at zero. 
Any variation above or below the assigned temperature 
is made conspicuous by the voltmeter pointer moving to 
the right or left of the zero, and the workman can thus 
plainly observe a change of a few degrees as soon as it 
occurs without the necessity of performing an experiment. 
It is a further advantage that the voltmeter notifies the 
extent to which the temperature of the furnace varies 
from that desired, and also that the workman need not 
know the temperature which has been set on the dial of 
B. When used to follow a changing temperature the 
indicator may be set to the nearest 100 deg., as shown by 
the voltmeter pointer remaining on the scale, when the 
reading may be obtained from the dial on B and the scale 
on V. Thus, if the indicator were set at 1200 deg. and 
the voltmeter pointer were 50 deg. to the right, the reading 
would be 1250 deg. Evidently the voltmeter scale can be 
checked by means of the indicator; thus, in the example 
above, if the indicator were moved to 1250 deg. the volt- 
meter pointer should come back to zero, and if set to 
1300 deg. the voltmeter should indicate 50 deg. to the left 
or minus direction. Obviously, a voltmeter used in con- 
nection with a Wheatstone bridge is less sensitive than 
an ordinary galvanometer, but the arrangement is such 
that the necessary current may be obtained from lighting 
mains or accumulators ; and by the use of a high voltage 
the voltmeter may be made to indicate a change of 
2 deg. Fah. in the pyrometer. The use of the voltmeter 
with high-pressure current, in place of a delicate galvano- 
ineter and two or three dry cells, results in a strong in- 
strument, which will stand a fair amount of rough usage, 
and is therefore well adapted to the workshop. In this 
respect, and also because a practically automatic reading 
is secured, this pyrometer marks an: advance on others 
in which the resistance principle is employed. 

The same firm has also issued a new recorder for 
resistance pyrometers, which presents several improved 
features. The common method of obtaining an auto- 
matic record is to cause a boom connected to the galvano- 
meter suspension to complete one of two electro-magnetic 





| 


| 


circuits, when the boom swings to the right*er left owing 
to the pyrometer and opposing resistance béimg out of 
balance. The completion of either circuit brings into 
play mechanism which moves a contact slider—to which 
the pen is attached—over the bridge wire until a balance 
is restored, and the boom moves clear of both circuits. The 
pen traces on a moving chart the fluctuations in resist- 
ance, which may be translated into corresponding tem- 
peratures. It is customary to divide the chart into equal 
spaces, representing “platinum” degrees—i.c., degrees 
based on the assumption that at any temperature an 
equal alteration of resistance signifies an equal change in 
thermal condition. As these degrees do not coincide 
with the ordinary temperature scale, a table of corrections 
must be consulted to obtain a proper reading. The chief 
drawbacks to these recorders are (1) the small force with 
which the galvanometer boom presses against the con- 
tacts, rendering delicate mechanism necessary to ensure 
the completion of the compensating circuits ; and (2) the 
use of the “platinum” degree. These objections are 
largely overcome in the Leeds-Northrup recorder, the 








., 


Fig. 2—LEEDS-NORTHRUP RECORDER 








action of which may be understood by reference to 
Fig. 2. A boom from the galvanometer suspension S 
terminates in a platinum tip P, which moves beneath 
two silver pieces A and B, separated by a strip of 
ivory qin. in width. Below the tip P is a silver contact 
piece C, which is raised and depressed at frequent inter- 
vals by an electro-magnetic device. When the tip P is 
beneath the silver piece A at the time the contact piece 
C rises, a current flows in the circuit E; if under Ba 
current flows in circuit F ; whilst if opposite the piece of 
ivory I no current flows in either circuit. It is so 
arranged that when the tip of the boom is beneath the 


| ivory the galvanometer is in its position of rest ; that is, 
| the resistance of the pyrometer is accurately balanced by 


| the opposing resistance. 


If the temperature—and con- 
sequently the resistance— of the pyrometer should increase, 


| the galvanometer boom will move to the right ; and on 
| the contact piece rising the circuit F will be completed. 


A fall in temperature causes the boom to move to the 
left, with the result that the circuit E is then closed. 
The effect in both cases is to cause a slider to move over 


| the opposing resistance until a balance is restored, the 


circuits E and F containing mechanisms which move the 
slider in opposite directions. The slider carries an 
ordinary stylographic pen, which is placed in contact with 


| a paper divided into degrees and moved by clockwork, a 


| record in ink thus being obtained. 


The actual apparatus 


|is shown in Fig. 3, and it will be readily seen that the 
certainty of contact ensured by squeezing the tip of the 


In | 





boom between two silver plates, as contrasted with the 
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Fig. 3—LEEDS-NORTHRUP RECORDING PYROMETER 


feeble contact arising from the boom merely touching a 
surface with the force due to the twist of the galva- 
nometer suspension, permits of the use of robust 
appliances to actuate the slider, and obviates the necessity 
for delicate mechanism. A further improvement consists 
in constructing the balancing resistance in such a manner 
that actual degrees, and not “ platinum” degrees, are 
recorded. It is well known that the increase in resist- 
ance of platinum per degree becomes less as the tempera- 
ture rises ; hence if the slider move over a uniform resist- 
ance the true temperature is not shown on the chart. 
In the recorder under notice the balancing resistance is 
made of manganin wire wound on a tapered core, the 
amount of taper and thickness of the wire being so 
regulated that the distance moved by the slider and pen 
represents in actual degrees the change of temperature 
corresponding to the altered resistance of the platinum 
winding of the pyrometer. Records obtained with this 
instrument are remarkably clear, and a series of check 
observations on the cooling curve of a piece of steel have 
yielded results not differing by 1 deg. Fah. The Leeds- 
Northrup instruments have not yet been adopted by any 





British firms; but inasmuch as they overcome the chief 
defect of ordinary resistance pyrometers, viz., fragility, 
without sacrifice of accuracy, it is safe to say that they 
will have a marked effect on the future design of 
resistance pyrometers intended for workshop use. 


THERMO-ELECTRIC PYROMETERS. 

The use of a thermal junction for measuring high tem- 
peratures possesses the advantages of simplicity and 
cheapness, and the indications are quite automatic ; but 
accurate readings can only be ensured by careful attention 
to the cold junction. Platinum, coupled with rhodium- 
platinum or iridio-platinum alloy, is still used to form the 
junction for general work; but latterly cheaper metals 
have been successfully employed for special purposes. 
For obtaining the temperature of flue gases a junction of 
iron and constantan is quite satisfactory; and by using 
several such junctions in series a stronger and cheaper 
indicator may be used. Junctions of iron and nickel, and 
of iron and tungsten steel, have also been successfully 
adopted in special cases, but it still remains to discover a 
substitute for platinum and its alloys suited to all 
purposes. A great impetus would undoubtedly be given to 
pyrometry if a cheap junction, possessing the necessary 
thermo-electric and physical properties, could be found. 

In addition to the application of cheaper metals 
to form the junction, attempts have been made to over- 
come the errors arising from variations in temperature of 
the cold junction. The E.M.F. developed in a thermo- 
electric circuit is proportional to the difference between the 
temperatures of the hot and cold junctions, and if 
fluctuations in the latter be disregarded, considerable 
errors may result. It is customary to standardise the 
indicator with the cold junction at the temperature which 
is expected to exist under working conditions; but as this 
temperature is always subject to variation, an error is 
liable to occur at any time. An attempt to compensate 
for alterations in the temperature of the cold junction has 
been made by Bristol, who introduced into the pyrometer 
circuit a thin loop of platinum wire, placed in the wide 
stem of a mercury thermometer possessing a large bulb. 
This bulb was situated near the head of the pyrometer, 
which contained the cold junction, and a rise or fall in 
temperature affected both the bulb and junction. A rise 
in temperature in this region, by diminishing the differ- 
ence between the hot and cold junctions, would tend to 
give a low reading ; but the mercury in the bulb expand- 

















Fig. 4—DARLING’S COMPENSATED 


INDICATOR 


ing simultaneously would short-circuit a portion of the 
thin platinum loop, and so diminish the total resistance 
of the circuit. Conversely, a fall in temperature would 
tend to give a high reading ; but in this case the contrac- 
tion of the mercury would throw a further portion of the 
platinum loop into the circuit, and so increase the total 
resistance. The compensation would be accurate if the 
alteration in the resistance of the circuit were always 
such as to maintain a steady current. If the matter be 
studied, however, by reference to Ohm’s law, it will be 
seen that the device can only compensate accurately for 


one hot-junction temperature. For since C = pr then in 


order to keep C constant, changes in E’ must be counter- 
acted by suitable alterations in R. But the variations in 
R, due to the platinum loop, are the same for given 
fluctuations of the cold junction, and hence can only 
compensate for one particular value of E—that is, for one 
temperature. It was proposed to adjust the compensator 
to suit the usual working temperature of a furnace; but 
it is evident that the device would be of no service in 
following a changing temperature. 

The author has recently introduced a method of com- 
pensating for all fluctuations of the cold junction by 
external means, without interfering with the pyrometer 
circuit. The principle of the arrangement will be under- 
stood from Fig. 4, in which C represents the cold junction, 
which is carried from the pyrometer into the interior of 
the indicator, which is of the usual moving-coil pattern. 
The cold junction C is placed near to a compound metallic 
strip D, which when its temperature alters changes its 
curvature and actuates by a suitable mechanism the indi- 
cator scale S. This portion of the device is identical with 
an ordinary thermograph, in which the usual pen is 
replaced by the scale S. The moving coil of the indicator 
is pivoted vertically above the centre round which S 
moves, so that the needle and scale move in equal circles. 
The thermograph mechanism is adjusted so that the 
mark on the scale opposite the zero position of the pointer 
gives the actual temperature existing in the indicator— 
which is that of the cold junction. When the terminals 
T T of the pyrometer are coupled to the galvanometer, 
the needle moves over a range determined by the dif- 
ference in temperature between the hot junction H and 
the cold junction C; and as the temperature scale of the 
pyrometer is made to correspond with that of uhe com- 
pound strip, the position of the pointer will indicate the 
actual temperature of the hot junction H, For example, 
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if the cold junction be at 70deg. Fah., then on breaking 
the pyrometer circuit the needle will return to its zero 
position, and will be opposite to the 70 deg. mark on the 
movable scale S. If the hot junction were at 1500 deg., 
then on joining the terminals T T to the galvanometer, 
the needle would move over a distance represented 
by the difference between the two junctions, or 
(1500 — 70) = 1430deg. But as the zero position of the 
needle corresponds to the temperature of the cold junc- 
tion—in this’instance 70 deg.—the figure indicated by the 
pointer will be (1430 + 70) = 1500 deg.; that is, the actual 
temperature of the hot junction. It is evident that 
this arrangement will compensate for any alteration in 
the temperature of the cold junction, as any variation in 
the deflection of the needle due to this cause is exactly 
counterbalanced by an equal movement of the scale. 
Incidentally, it may be pointed out that the levers actuat- 
ing the scale may be adjusted to suit the temperature 
divisions on S, so that a movement of }in. relatively to 
the needle may represent 100 deg. Fah., or, by magnifying 
the movement, the scale may be made to traverse several 














Fig. S—-FERY'S PYROMETER 


inches for the same temperature range. Hence, by using 
a number of junctions in series, the whole length of the 
scale may be used for a range of 100deg. Fah., and the 
method employed for measuring low temperatures at a 
distance, as, for example, those of a cold store or powder 
magazine, a use to which it has not been possible hitherto 
to apply the thermo-electric method. This mode of com- 
pensation appears to remove the chief source of error 
incidental to the use of thermal junctions, as the cold 
junction may vary to any extent without altering the 
reading. The same device may be used to give a compen- 
sating movement to the paper on which a record is being 
taken. 
RADIATION PYROMETERS. 

Operations at very high temperatures, at which the 
resistance and thermo-electric constants of platinum and 
its alloys are permanently changed, have necessitated the 
introduction of pyrometers which do not require any por- 
tion to be placed in the furnace. The excellent instru- 
ment designed by M. Féry, in which the radiations from 
the hot source are focussed by a concave mirror on toa 
small thermal junction, is well known and extensively 
used. The chief defect, from a workshop standpoint, is 
that a delicate galvanometer is required to indicate the 
small E.M.F. developed in the junction, and as the appa- 
ratus is transported from furnace to furnace a skilled 
operator is required to adjust the galvanometer so as to 
ensure correct readings. In order to overcome this draw- 
back in cases where accuracy to within 20 deg. or 30 deg. 
Fah. isnotof moment, Féry has devised the modified form of 





Fig. 6—FERY’S COMPOUND SPIRAL 


radiation pyrometer shown in Figs. 5, 6, and 7. In Fig. 5 
it will be seen that the general features of the original 
instrument are preserved, the ray A being reflected by 
the concave mirror C, which may be moved backwards 
or forwards by means of the rack and pinion F until the 
heated object, when viewed through the eyepiece E, is 
seen to be focussed at the point S. Instead of placing a 
thermal junction at 8, however, a spiral formed of a com- 
pound strip of two metals and carrying a pointer P is used 
to receive the radiations. A magnified view of this spiral 
is shown in Fig. 6. When heated the spiral uncoils, and 
moves the pointer over a scale D, viewed through a 
window W. The scale D is graduated so as to give the 
temperature of the hot source, and hence no adjuncts are 
necessary. Fig. 7 shows the pyrometer in front view. 
In it. the instrument is seen to be mounted on a universal 
joint for convenience in sighting a given object. It is not 


claimed that the same degree of precision can be obtained 
with this instrument as with the type in which a thermal 








junction is used to receive the radiations, but in many 
cases the advantages of simplicity and portability render 
the spiral receiver more suitable than the other form. In 
a recent trial the author found it possible to obtain read- 
ings within 10 deg. Fah. of the correct temperature over 
a range varying from 1000 deg. to 2000 deg. Fah., pro- 
vided that certain precautions detailed in the instructions 
issued with the pyrometer were observed. It may be 
added that owing to the galvanometer being dispensed 
with the new instrument, which is made by the Cambridge 
Scientific Instrument Company, Limited, is cheaper than 
the ordinary pattern. 


OPTICAL PYROMETERS. 


The main objection to optical pyrometers in general 
is that the accuracy of the reading depends on the ability 
of the observer to match colours or to produce two fields 
of equal brightness; and hence it arises that frequently 
two separate observers may differ by 50 deg. or more in 
reading the same temperature. The Holborn-Kurlbaum 
optical pyrometer, which has recently been introduced 
into this country in a form suitable for workshop: use, 
suffers less from this drawback than other designs, and 

















Fig. 7—FERY’S RADIATION PYROMETER 


has been successfully employed at the United States 
Bureau of Standards and the Reichsanstalt for measuring 


temperatures beyond the melting point of platinum— | 


3200 deg. Fah. It-has been introduced commercially for 
high temperature processes, such as the treatment of special 
tool steels, and for operations in which the electric furnace 
is used as the source of heat. This pyrometer- Fig. 8— 
consists of a telescope through which the heated object is 
sighted; a small incandescent lamp L, furnished with a 
hairpin filament, being placed in the interior of the tele- 
scope so that the tip of the filament is in the focal plane. 
This lamp is placed in series with an accumulator, 
rheostat, and milliammeter, and is shown in section at A. 
By varying the resistance R the brightness of the lamp 
may be increased or diminished, and the current taken 
may be read off on the milliammeter M. The eyepiece of 
the telescope is furnished with two pieces of red glass, D, 























Fig. 8-HOLBORN-KURLBAUM OPTICAL PYROMETER 


and on looking into the instrument an image of the source 


on which the tip of the lamp filament is superposed if 


seen. The resistance R is then adjusted until the tip of 
the filament is no longer distinguishable on the bright 
background due to the hot source, when the reading of 
the milliammeter is taken, and the temperature deduced 
by reference to a scale connecting current with tempera- 
ture. This scale is sent out with the instrument, and is 
prepared by taking readings at temperatures established 
by an independent method. The adjustment may be 
made in a few seconds, as when the lamp filament is 
colder than the source the tip appears darker than the 
background ; when hotter it appears brighter; and when 
equal the tip loses its outline. When the source is hotter 
than the lamp at its brightest, an absorbing device E, 
consisting of two mirrors of dark glass placed at 45 deg., 
is placed over the end of the telescope, which absorbs a 
known proportion of the entering light. A separate tem- 
perature current scale is provided for use in conjunction 
with the absorber, which enables readings up to 6000 deg. 
Fah. to be obtained. In order to test the precision with 
which the adjustment could be obtained, the author recently 
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collected the readings of four observers, two of whom were 
untrained, at a number of temperatures between 1800 deg, 
and 4000 deg. Fah., and found in no case a greater dis. 
crepancy than 20 deg., whilst the general results agreed to 
10 deg. For workshop use the whole of the parts are 
mounted on a stand which can be wheeled from place to 
place ; and in general convenience, accuracy, and rapidity 
of action, this instrument is quite the equal of a heat- 
radiation pyrometer, and will probably be widely adopted 
as the commercial applications of electric furnaces are 
extended. 

| In conclusion, it may be pointed out that the science 
|of pyrometry is continually advancing, new instruments 
constantly appearing to meet the requirements of new 
branches of industry, or to overcome the practical disad- 
vantages of earlier forms. It is now possible to measure, 
with reasonable accuracy, the highest temperatures e111. 
ployed in industrial processes, and so to control the 
methods of procedure as to obtain uniform results, and 
avoid many of the failures and consequent financial losses 
experienced in the past. 


THE RATING OF MACHINERY. 
( From a Legal Contributor. } 


| SEEING that this is the year of a new valuation for the 

| metropolis, it appears to be opportune to consider once 

; more the question of rating machinery. It has often been 
considered in the Courts. A Bill dealing with the subject 

| has been presented to Parliament year by year for years 

| past, but the matter has not been taken into the considera 

| tion of the legislature. 

Let us state, in two words, what the grievance is. The 

rateable value of property is based upon the rent which it 

| would fetch if let to a hypothetical tenant from year to 
|year. It was held years ago that personal property, i... 
/movable property as dutingdiebed trom fixed property, 
}does not come into rating. Yet the law has been so 
| interpreted that machinery used in factories is brought 
into rating. 

The authority under which the courts act in declaring 
that machinery is rateable is to be found in the Parochial 
Assessment Act, 1836. It is there. provided that “no 

| rate shall be allowed by any justices or be of any force 
| which shall not be madeupon an estimate of the net annual! 
| value of the several hereditaments rated therewith; that 
|is to say, of the rent at which the same might reasonably 
| be expected to let from year to year, free from all usual 
| tenants’ rates and taxes, and tithe commutation rent 
|charge, if any, and deducting therefrom the probable 
annual cost of repairs, insurance, and other expenses, if 
| any, necessary to maintain them in a state to command 
| such rent.” 
Now, in the case of R. v. Lumsdaine, which was 
| decided in 1839, it was held that “ hereditaments” did 
| not include stock-in-trade, and this case was considered 
| to be of such importance that the principle it embodied 
| was subsequently put into an Act of Parliament in 1841, 
whereby it was provided that no one should be rated in 
| respect of his ability derived from the profits of stock-in- 
| trade or any other property for or towards the relief of the 
|poor. Broadly speaking, the effect of this Act was to 
| exclude personal property from rating. One would have 
thought that machinery would thus escape as_ being 
personal property ; but it is not so. 

By what can only be described as a process of evolu- 
tion, machinery is taken into account. The rating 
authorities have regard to it when the whole of it is 
| essentially necessary to the business to which the pre- 
mises are devoted, and where it is manifest that the 
machinery is intended to remain connected with the 
premises so long as they are used for the same purpose. 

This principle was clearly enunciated in what has long 
been known as the Tyne boiler case, which was a more 
or less friendly dispute between the Tyne Boiler Works 
|Company and the Tynemouth Union. The company 
| was backed by a large number of other manufacturers. 

In arriving at the rateable value of the premises, the 
| Union had taken the following into consideration (inter 
|alia): Steam boiler set in brickwork; steam engine 
bolted to masonry foundations. These were fixtures. 
| There was also a number of machines resting on 
|the ground by their own weight, e.g., a hydraulic 
|riveting machine and a flanging machine. All were 
into account as enhancing the value. Lord 

Esher, who gave judgment in that case, said: 
|“T believe the rule really to be that things which 

are on the premises to be rated, and which are there for 
| the purpose of making, and which make the premises fit 
| as premises for the particular purpose for which they are 
|used, are to be taken into account in ascertaining the 
rateable value of such premises. Of course it is not all 
things on the premises, or that are used on the premises, 
which are to be taken into account; but things which are 
there for the purpose of making, and which do make them 
fit as premises for the particular purpose for which they 
are used. It seems to me that when things are brought 
into that category they would pass by a demise of the 
premises as such as between landlord and tenant.” It is 
interesting to note that ina much later case, Romer, L.J., 
is reported to have said:—*TI am bound to say, speaking 
for myself, that I cannot properly appreciate the reasoning 
on which the Tyne boiler case was decided.” 

Owing to certain rules of procedure, it was found to be 
impossible to obtain the views of the House of Lords on 
the point decided in the Tyne boiler case. It was not 
until recent years that the matter came before the highest 
tribunal in Kirby v. Hunslet Union, 1905, 1 Kon. 225. 
There an appeal was lodged against a rate made upon the 
works of a general jobbing engineer. The Recorder 
assessed them on the basis of the rent which a bypothe- 
tical tenant would give for the premises already equipped 
with the necessary machinery as included in the demise 
—a rent which would be something more than the rent 
which would be given for the bare premises without the 
machinery. The Recorder took the value of the machinery 
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into account as enhancing to some degree the rent of 
the premises, but put no separate rent or value on the 
machinery as such. The machinery in question ad- 
mittedly formed no part of the freehold, nor was it affixed 
thereto. It had been placed on the premises by the 
appellant, who was the tenant. It was admittedly 
tenant’s machinery within the meaning of the Tyne 
soiler Works Company v. Overseers of Longtenton, 1886, 
18 Q.B.D.81. It was held by the House of Lords, 


affirming the decision of the Court of Appeal, 
that although a particular set of machinery be 
no part of the freehold, yet, if the premises and 


the machinery upon them are being so used that the 
machinery makes the factory appropriate to the particular 
industry carried on there, the machinery is not to be 
disregarded in assessing the value of the premises occupied 
and used as they are, with the accommodation and furni- 
ture which are necessary in order to carry on the manu- 
facture that is being conducted on the premises. The 
rating authority ought not to analyse what would 
probably be the initial arrangement between landlord and 
tenant as to which of them should provide the machinery 
or any part of it. It was therefore held, that to increase 
the amount of the rate which is exacted from the tenant, 
the rating authority may form a judgment upon the value 
of machinery not attached to the freehold. 

The Bill by which it is proposed to remedy these 
grievances does not extend to fixed machinery. Its 
operative part is as follows: “In estimating the gross 
estimated rental and rateable value of any hereditament 
occupied for any trade, business, or manufacturing pur- 
poses, any increased value arising from machines, tools, 
or appliances which are not fixed, or are only so fixed that 
they can be removed from their place without necessi- 
tating the removal of any part of the said hereditament, 
shall be excluded.” 

I anticipate that if the working classes only knew 
what a benefit the passage of such a measure would confer 
on them by lowering the cost of production, it would not 
be long before they instructed their representatives in the 
House of Commons to give it their whole-hearted support. 


THE MAIN TURBINES OF H.M.S. COLLING- 
WOOD. 

H.M.S. Cotiinewoop, the latest of our Dreadnought 
battleships, has recently returned to the Devonport Dock- 
yard, after having completed, with eminently satisfactory 
results, her official steam, gunnery, and torpedo trials. 
The Collingwood is the second of the three ships of the St. 
Vincent class, the two others being the St. Vincent and the 
Vanguard—illustrated by a Supplement in THE ENGINEER 
of April 2nd, 1909—and she is the sixth battleship of the 
Dreadnought type floated, having been launched from the 
Devonport Dockyard by Mrs. Asquith, the wife of the 
Prime Minister, on November 7th, 1908. Her total length 
1s 586ft., with a draught of 27ft., a beam of 84ft., a depth 








in hold of 48ft. 6in., and he: displacement is 19,250 tons. 
She carries ten 12in. guns in pairs in barbettes, a” large 
number of 4in. quick-firers, and several machine guns. 
Her armour amidships, it is believed, is 1lin. in thickness, 
and she is fitted with the double rudder now common to 
large warships, and there are two propellers on each side 
of the centre line. The Collingwood is the second vessel 
of the Dreadnought type built at Devonport, and she is 
also the second vessel of this tyne which has been engined 
at that dockyard by R. and W. Hawthorn, Leslie and 
Co., Limited, of Neweastle-on-Tyne. The first was the 
Temeraire, and it is interesting to note that the trials of 
both of these battleships have been completed in a period 
of less than eleven months. The machinery is of the 
Parsons turbine type, and there are two complete sets. 
Each set comprises one high-pressure ahead and one 


high-pressure astern turbine—see above; one low- 
pressure ahead turbine, in which is incorporated 


one low - pressure astern turbine and one cruising 
turbine—see Supplement. The last mentioned is on 
the inner shaft, coupled to the low-pressure ahead and 
astern turbine, whilst the high-pressure ahead and astern 
turbine is coupled to the wing shaft. The cruising tur- 
bines are used for low or intermediate powers, but they 
are cut out when working at full power. Each set of tur- 
bines is placed ina water-tight compartment, containing 
also the condensers, circulating pumps, air pumps, evapo- 
rating and distilling plant, and all other of the usual 
auxiliaries. 

Steam is supplied by an installation of the latest 
improved large tube Yarrow type boilers, and_ these 
are adapted for either coal or oil fuel. The normal bunker 
sapacity for coal is 900 tons and the maximum 2000 tons. 
The official speed trials of the Collingwood extended 
from January 6th to January 19th, and during all of 
these trials the powers specified were easily exceeded, the 
boilers meanwhile steaming remarkably well in spite of 
very indifferent coal, and although whilst the battleship 
was run over the measured mile at. Polperro the sea was 
very rough, the designed speed of 21 knots and the 
specified shaft horse-power of 24,500 was realised. The 
nrogramme of trials included thirty hour runs at 20 and 
70 per cent. of the full power; eight hours at full power ; 
and a series of tests, each of four hours’ duration, at 
various powers, but some with and others without the 
cruising turbines in use,.and some with the closed exhaust 
and others with open exhaust. These trials, as had been 
anticipated, have vielded most interesting data, con- 


firming results obtained by improvements incor- 
porated in recent Admiralty practice, and _point- 
ing the way to further development. The order 


for the machinery of the Collingwood was placed 
with R. and W. Hawthorn, Leslie and Co., Limited, at 
Christmas, 1908, at the same time as the order for the 
machinery for the sister vessels the St. Vincent and 
Vanguard, and notwithstanding the fact that seven 
months were lost in consequence of the engineers’ 


strike on the North-East Coast, the trials of the Colling- | 


| settling basins, screen chambers, &c. 








wood have been run within a few weeks of those of the 
sister battleships. During these trials the Admiralty 
were represented by Engineer-Commander W. Onyon, 
the Dockyard authorities by Engineer-Commander W. J. 
Anstey, engineering manager, and the constructors of the 
machinery by Mr. A. C. Ross. It is expected that the 
Collingwood will be ready for service by the end of next 
month, and that she will then be attached to the First 
Division of the Home Fleet. Her complement will be 
724 officers and men. 


ENGINEERING IN THE UNITED STATES IN 1909. 
Re. Iv." 
SEWERAGE AND SEWAGE PURIFICATION. 

At Louisville improvements are to be made at a cost of 
£800,000. These will ‘be largely in the way of trunk 
sewers from 6ft. to 15ft. high. Some are circular, others 
of horseshoe section, with the floor sloping to the centre. 
In some places a two-storey conduit is used, having an 
arched sewer above, and a rectangular drain, 6ft. by 5ft., 
underneath. At San Francisco work is in progress on a 
sewerage system to 2ost £800,000. At Davenport, sewers 


| 5ft. to 8ft. diameter have been built of hollow tile blocks, 
| having radial sides, and the inner face curved to the 


interior diameter. The walls are l}in. thick. The blocks 
are 12in. long, 6in. to Tin. wide, of varying thickness, and 
weigh 38 Ib. each. 

With the growth of population in Chicago, the main 
drainage canal will be unable to carry the entire volume 
of sewage and the proper volume of water for the degree 
of dilution required by law. Preliminary treatment of some 
of the sewage mavy be needed in a few years, and an experi- 
mental plant has been built to determine what system is 
best adapted to the conditions. This plant was put in 
service in October, and includes several sprinkling filters 
filled with stone of various sizes. a septic tank, and other 
apparatus. The new works at Mount Vernon, New York, 
are for treating 3,000,000 gallons daily of domestic sewage, 
from a population of 30,000. They comprise a receiving 
chamber, a distributing gallery, five settling basins with 
automatic intermittent syphon discharging chambers, 
and six downward jet sprinkling filters. There is an inter- 
mittent alternating spraying of the filters. Air and gas 
from the syphons are drawn off by fans and blown through 
five filters of iron oxide arranged in a six-storey tower, so 
that the sulphuretted hydrogen will be eliminated. This 
is an important matter, as the works are in a high-class 
residential district. 

The sewage purification plant at Baltimore is to com- 
prise 20 sedimentation tanks, 20 sprinkling filters, four 
The present part 
of the plant includes four sedimentation basins 420ft. by 
102ft., four sprinkling filters 850ft. by 400ft., two settling 
basins 300ft. by 275ft., three sludge digesting tanks, gate 
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18ft. from the settling basins to the river is utilised for 
turbines and generators supplying electric current for 
lighting and for operating the sludge and flushing pumps. 
The filtering medium is crushed limestone of lin. to 2}in. 
size. The present plant can take care of 150 million 
gallons daily, assumed for a population of one million. At 
Philadelphia an experimental sewage treatment plant was 
put into operation in March. As results, contact beds have 
been abandoned for summer use, and will be discarded 
altogether if they are equally unsatisfactory in the winter. 


Gravel and fine cinders have been given up as undesirable 


for permanent filters. The method of operation is to submit 
the sewage to various methods and processes of treatment. 
This is made necessary in part by a State law requiring 
communities to purify sewage to the extent of producing 
a non-putrescible efiluent before discharging it into 
streams. One of the features of this experimental plant 
is a Dibdin slate contact bed, which is said to be the first 
built in the United States. 

At Milwaukee a 300-ton refuse incinerator and power 
plant is to be built, with four destructor units and two 
concrete storage hoppers of 400 cubic yards capacity 
each. Each unit will comprise two furnaces, a combus- 
tion tank, a heater, a forced draught apparatus, and two 
water-tube boilers of 200 horse-power, carrying 180 lb. 
pressure. At St. Louis a company has built a reduction 
plant for treating the entire garbage product of the city ; 
the normal capacity is 150 tons in ten hours, or 300 tons 
by working two ten-hour shifts. The garbage is collected 
by the city and taken by rail to the plant, which is 
20 miles distant. The garbage discharged from the 
special tank wagons is carried by enclosed conveyors to 
a storage bin, and thence to a pulping mill like the wet 
mill of a brickyard. On the way to the mill a gang of 
men remove the old bottles, waste, rags, tins, and other 
saleable material. The pulped garbage is fed to a press, 
by which 50 per cent. of the water is squeezed out; the 
mass is then delivered to a shredding machine, the pro- 
duct of which goes to the driers, where it passes gradu- 
ally downward by the operation of revolving spiders, 
which alternately open and close the openings to a 
series of chambers or cells. The dried and disintegrated 
garbage is then pulverised, treated for the removal of 

*tixed grease. The water used in the processes is purified 
by a slow sand filter plant before being returned to the 
river. 

STREETS AND ROADS. 

For the paving of residential streets and park drive- 
ways there has been a marked increase in the use of 
asphaltic macadam, prepared either by sprinkling a com- 
position upon the surface, or by mixing the stone and the 
asphalt in a machine, and laying the mixture as a finished 
product. A portable machine for work in the Chicago 
parks has a revolving cylinder for heating the stone or 
gravel, and an elevated tank for the hot composition. 
The aggregate and asphalt are discharged by measuring 
hoppers into a mixer, from which the material is dropped 
into wheelbarrows and delivered on the work. There it 
is covered with a blinding of stone chips and rolled 
immediately. In some cases hot liquid asphalt is poured 
over the material before the blinding is applied. This 
paving stands the wear of automobiles very well, but it 
would not stand up under heavy dray traffic. In all parts 
of the country experiments are being made with applica- 
tions of oil, asphalt, and various patented compositions, 
to the country roads, with varying degrees of success. A 
novel development is the use of a mixture of Portland 
cement and oil to make a surface that will be strong but 
resilient. Some experiments in this direction have been 
made by the Government Public Road Bureau, 
promise of success. 
with dry cement as a filler for macadam, flushing this to 
the surface with water while rolling. 

The disadvantages and objections of dry sweeping for 
cleaning streets are many, and numerous experiments 
have been made with machines using water jets or sheets 
for cleaning the surface. In New York extensive experi- 
ments of this kind have been commenced, using a great 
variety of machines. 

The general improvement of cities with regard to com- 
mercial and esthetic conditions is a matter which has 
been taken up by several of the large cities, where the 
needs of and difficulties of improvement are painfully 
apparent. In Pittsburg a civic commission has been 
appointed to consider and report upon such improvements 
as would be necessary during the next fifty years to obtain 
as nearly as possible ideal conditions. The matters 


specified include railway passenger and goods terminals, | 
street and tramway arrangements, parks and public play- | 


grounds, public buildings, water supply and sewerage, 
building and health regulations. The subject has been 
considered in a less comprehensive degree in Chicago, 
but with a preponderance of consideration to the «sthetic 
desiderata which renders the report somewhat impractical 
and visionary. 

BUILDINGS. 

The use of concrete for buildings of all kinds—but more 
especially commercial buildings—has increased remark- 
ably, and various special systems of construction or steel 
reinforcement are employed. As a rule in monolithic 
structures the floors are slabs resting upon girders 
between the columns, and very generally strengthened by 
ribs or beams between the girders. A novel departure 
from this general system is the elimination of all girders 
and beams, the floor resting upon the capitals of the 
columns. Between the columns the floor made 
slightly thicker for a considerable width—about 5ft.— 
giving the appearance of a panelled ceiling. 
arrangement effects a saving in total height, facilitates 
interior lighting, and makes the form work or falsework 
very much simpler and cheaper. The system has been 
applied in a large warehouse building with columns 
spaced 24ft. between centres. The steel reinforcement 


is 


of the columns consists of a structural steel core instead 
of the more usual arrangement of vertical rods and hori- 


with | 
Other experiments have been made | 


This } 


zontal hoops. In each column there are four T-shaped 
verticals, with the stems inward, connected by plates and 
lattice bars. 

The manufacturing plant of the Argo Company, near 
Chicago, consists of a group of forty buildings on a site of 
about 124 acres. It is for the manufacture of starch, 
glucose, syrup, sugar, gluten, corn oil, feed, &e., from corn 
or maise. The buildings are all designed with provision 
for enlargement in height or area, or both, and they are 
all connected by tunnels 15ft. high and wide, in which 
are carried the pipes, conveyors, &c., and a works railway 
of 24in. gauge. There are twenty-seven buildings of rein- 
forced concrete. Thz higher and more complicated 
buildings, with heavy tanks and machinery, have steel 
|frames encased in conerete, and with concrete walls, 
floors, and roofs. In a few cases, buildings have been | 
formed of concrete members cast beforehand, and put in 
place in the same way as timber or steel members. Two | 
tramway car sheds have been built, one monolithic and 
the other of individual members, and the cost of the | 
latter was very materially lower than of the former. Both 
buildings are 75ft. by 360ft., with two spans of 37ft. The 
members included columns, girders, wall slabs, and roof 
slabs. In another car shed, interior columns were 
avoided by supporting steel roof trusses on the concrete 
walls to carry a flat roof of concrete slabs. The trusses | 
were encased in concrete. 

A 21-storey steel-frame office building erected in Chicago 
has the upper 18 stories on two sides of the building 
carried out 4}ft. beyond the columns of the lower stories, 
in order to provide for certain architectural treatment 
which really carries no superimposed load. This | 
necessitates heavy girder and bracing construction to 
carry the load on the outer upper columns to the inner 
lower columns. For the foundations of the new passenger 
terminus of the Chicago and North-Western Railway 
in Chicago wells were sunk about 120ft. to solid rock to 
form solid concrete piers. On account of water and slid- 
ing clay, it was necessary to use the pneumatic system. 
| The wells were 6ft. diameter, and built in open excavation 
| for 50ft., being lined with vertical tongued and grooved 
| 
| 











planks braced by interior steel rings. The planks were 
3ft. long, the work being done in 3ft. lengths. At 50ft. a 
steel lock was put in, 43ft. diameter, and built up solid 
with concrete. A steel ring or shoe was then erected in 
the excavation below the lock, and forced down by jacks. 
As it advanced, the material was excavated and the shaft 
above lined with timber, as in the open portion. When 
rock was reached, the well was filled with concrete up to 
the lock, which was then removed and the concreting 
continued to the surface. About 100 piers were built in 
this way. 

The new City Hall, Chicago, has similar pier founda- 
tions, but put down to depths of 90ft. to 120ft. in open 
excavation. There are 124 of the piers, from 4ft. to 10ft. 
diameter. The building is a massive twelve-storey struc- 
ture, 160ft. by 375ft., with steel framework and granite 
exterior walls. From one to four men worked in each 
well, and as each 4ft. section was completed, timber 
lagging was put in as above described. 

Conerete chimneys have been built in considerable 
numbers, but in most cases they are cylindrical, owing 
to the difficulty and expense of tapering moulds. Three or 
four tapering concrete chimneys have been built, however, 
by the use of different systems of moulds of adjustable | 
diameter. In one of these systems the mould is of steel 
plates and rings. In another, it is composed of vertical 
staves, one stave being removed from time to time to 
reduce the diameter, while retaining the same degree of 
taper. New styles of concrete piles have been introduced 
also. One of these has the hole formed by a hollow steel 
core or pile, which is driven in the usual way, and is 
fitted with an exterior sleeve or shell of reinforced con- 
crete. When the desired depth is reached, the core is 
withdrawn, leaving the shell in place. This is then filled 
with concrete, deposited by the aid of a tremie. “ Footed ” 
concrete piles, having a large bulb on the lower end, have 
been used for a seaside pier. A hole was first made with 
a core, or false pile, and a charge of concrete was thrown 
in. The core was dropped on this, and hammered with 
the pile driver, another charge being then driven, and 
rammed in the same way. The result was to force the 
concrete outward from the side of the original hole. 
When the desired “ bulb " was formed, the hole was filled 
with concrete. Piles, 16in. diameter, 19ft. to 24ft. long, 
in sand and made ground, were found to have bulbs from 
40in. to 50in. diameter. Still another pile consists of a 
plate shell, driven and left in place. For land work, such 
as foundations of buildings, the bottom is open, and there 
is an open face tongue on one side, and groove on the | 
other. The shells thus interlock, and are filled with 
concrete, forming a solid wall. For breakwater and sea- 
wall work, the piles are closed at the bottom, and have | 
each a hollow tongue and groove. These are put down 
by the aid of water jets, and filled with concrete. 





| 


THE FIRST SUBMARINE BOATS FOR 
AUSTRIA-HUNGARY. 


(From a Correspondent. ) 


Wiruin the last ten years submarine boats have been | 
developed to such an extent that now-a-days they may be | 
regarded as having left the experimental stage, and can | 
be looked upon as a valuable instrument for naval war- 
fare, which all navies of importance, without exception, | 
have been forced to adopt. Although late in following | 
the greater naval Powers, Austria-Hungary decided three 
years ago to order submarine vessels, and as, in spite of | 
| the enormous development of the weapon, technical and | 

naval authorities on the Continent were not agreed as to 
which of the many existing types preference should be 
| given, the naval authorities thought it best to decide for 
| themselves. . Therefore, in 1907, two boats of the Lake 
| . . . . 
| type were ordered, the building being commenced imme- 
' diately in the navy yard at Pola. Half a year later two 





| 16 hours under water. 
| about 10,300 gallons, according to which the radius of 





more boats, this time of the Krupp type, were ordered at 
the Germania-Werft at Kiel, and again, six months later 
two boats of the Holland type, copies of the United States 
submarine boat Octopus. The building of the last two 
boats was undertaken by the well-known firm of White- 
head and Co. at Fiume, Hungary, which up to that 
time manufactured only torpedoes, but had recently taken 
up shipbuilding, and for that purpose had built a ship. 
yard with all necessary equipment. The two boats were 
numbered U 5 and U6. The first was launched success. 
fully in February, 1909, exactly twelve months after the 
laying of the keel, and the second in April of the saine 
year. U5 was ready for official trials in August, and 
proceeded under her own engines to Pola on the 17th of 
that month. 

Within four weeks extensive trials were run there and 
the boat then returned to the yard at Fiume to complete. 
U 6 was ready for trials towards the end of November, 


| and the time employed to run this second set of trials was 


only three weeks. 

Before I give such details of these vessels as I have 
been able to collect from trustworthy sources, a few general 
remarks about the Holland type may be useful. Contrary to 
other types now in use the whole body of the boat, which 
is cigar-shaped, can stand high-water pressure from out- 
side, which means that all the ballast and fuel tanks are 


| inside this cigar-shaped body, the cross sections of which 


are circles, except at the stern, on account of the twin 
screws, thus giving the boats a maximum of structural 
strength with a minimum of material employed. 

The boatis made to dive by meansofasingle diving rudder 
at the stern, thus producing upon the boat the same effect 
as the automatic diving rudder upon the locomotive tor- 
pedo. Another characteristic of this type is the absolute 
absence of watertight bulkheads, thus giving a large free 
space in the interior of the boat, which fact is not only of 
importance for the comfort of the crew, but enables 


| the officer in charge to keep better control over his men 


who handle the kingstons, valves, pumps, rudders, Xc. 
That the men of the crew can see each other has a great 
moral effect upon them, and gives them a feeling of 
safety far greater than in the case of a man shut up in a 
narrow compartment. U5 and U6 are fitted with two 
partial bulkheads at the upper part of two of the circular 
frames, one forward near the after-end of the torpedo 
tubes, and one at the forward-end of the engine and 
pump-room. Behind these bulkheads the life-saving 
helmets for each member of the crew are placed ; these 
helmets are of the same kind as those used at present in the 
British and other foreign navies. In case of a big inflow of 
water, the air remaining in the boat would be compressed 
and would accumulate in the upper part of the boat, and 


| behind these partial bulkheads, thus giving time to the 


| crew to put on the life-saving helmets, after which the 
men might be able either to stop the leak and bring the 


boat to the surface, or to leave the boat through a hatch- 
way, provided that the depth was not too great. 

A very important feature of the Austro-Hungarian 
boats is the fact that all ballast tanks, and also the main 
tank, containing about 26 tons of water, can be subjected 


to high pressures. ‘ Thus, it is possible to expel water 


from them either by blowing high-pressure air into them 
or by pumping them out, both operations being possible 
at any depth, as long as the limit for which the boats are 
built is not surpassed, this limit being 300ft. 

The dimensions of the boat are the following :— 


Total length 97ft. Yin. 
Moulded breadth t 12ft. 10in. 
Displacement submerged... 274 tons 





238 tons 
36 tons 
13 per cent. 


Displacement in light condition . 
Total capacity of ballast tanks 
Reserve buoyancy 


All trials of these two vessels were run with a crew of 


| twelve men belonging to the firm who constructed the 


boats, and in the presence of a commission composed of 
naval officers and technical men; in consequence whereof 
the usual number of persons carried on board was about 
twenty, sometimes even more. 

Several runs were made on the measured mile, on the 
surface under gasoline engines, and also submerged under 
electromotors. The maximum speed attained under water 
was 9.88 knots, and it should be noted that for a short 
time even a higher speed can be attained, as the storage 
battery can be discharged at a higher rate than was 
necessary for 9.88 knots. Under gasoline engines a 
maximum speed of 11.36 knots was attained. 

The submerged radius of action at a mean speed of 
9.25 knots is three hours, or 27.75 nautical miles; for a 
cruising speed of 6.0 knots the radius is about 100 nautical 
miles, or, in other words, the boat can run continually 
The capacity of the fuel tank is 


action at a cruising speed of 84} knots is about 1000 
nautical miles. 

Very good results were attained during the trials with 
the torpedo installation. The boats are fitted with two 
torpedo tubes, both mounted forward on top of the 
gasoline tank. The torpedo outfit consists of four 18in. 
Whitehead torpedoes, of which two are carried inside the 


| tubes and two aft of the tubes alongside the hull plating 


on the sides of the storage battery tank. The torpedoes 
were fired at a distance of at least 1100 yards. On U5 
twelve torpedoes were discharged at various speeds 
ranging from the lowest to the highest of which the boat 
is capable. They all scored hits, and on one day this 
vessel succeeded in firing eight torpedoes, all hits, which 
is a very satisfactory figure, considering that after 
the first four shots four torpedoes had to be taken on 
board and pumped up again. The shipping of the four 
torpedoes took not much over an hour, and it is antici- 
pated that with a well-trained naval crew they can be 
got on board in even less time. The above-mentioned 
twelve shots were fired in the light condition and sub- 
merged, and the torpedo armament worked to the entire 
satisfaction of the commission. 

The diving trials were equally satisfactory. On the 
Continent the idea is prevalent that the Holland boats 
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have not good submerging qualities, because they have to 
dive at an angle, and that it is extremely difficult to 
keep them at a constant depth as they have no hydro- 
planes. The experience gained on the two Austro- 
Hungarian boats proved that this idea is absolutely 
erroneous; on the contrary, it was found that steering 
at any given depth was quite easy, even at high speeds. 
At low “speeds the diving rudder sometimes had not to be 
touched for eight to ten minutes. At high speeds the 
difference up or down was not more than about a foot. 
To dive to 15ft. from the light condition with empty 
ballast tanks, running full speed on gasoline engines, 
and, including trimming, took less than five minutes. To 
dive 15ft. from the intermediate condition, that is to say, 
after preliminary trimming, but with main ballast tank 
empty, running full speed on gasoline engines, took 
44 minutes. 

Finally, the very good habitability of the vessels should 
be mentioned. Both boats were submerged for twelve 
hours continually with a crew of fourteen men, and not 
the slightest discomfort was experienced during the whole 
time. The air was successfully changed, although it was 
unnecessary to do so, by pumping the air in the boat 
outboards by means of the compressors, fresh air being 
let into the boat from the flasks. 

The only defect was the fact that only one periscope 
was fitted. This proved a great disadvantage, since both 
the steering and observing of the target had to be done 
through the one instrument. In case the target is a 
iuoving ship, which has to be kept constantly in the peri- 
scope, no means for observing the remaining part 
of the horizon is left, thus increasing danger of collision 
with other ships. Fortunately, it is an easy matter to 
build in a second instrument, and most probably this 
change will be effected as soon as it has been proved in 
actual service that one is not sufficient. 

In a later boat which is being built at Fiume, it is 
helieved, for a Mediterranean Power, two periscopes are 
carried in the centre, thus forming a station of command, 
with a small conning tower, which will serve only for the 
outlook when coming to the surface. A submerged speed 
of 11 knots will be guaranteed, and also a somewhat 
higher surface speed. The engines will be built with 
special care by Whitehead and Co. themselves, and will 
not be ordered from the United States, as was the case 
for the Austro-Hungarian boats. 


THE FOSDYKE BRIDGE. 





THE old timber bascule bridge over the river Welland at 
Fosdyke, situated between Boston and Spalding—one of the 
most interesting of Lincolnshire’s landmarks—will shortly be 
replaced by a more modern structure. 
seven spans of about 30ft. each, the opening span in the 
centre giving a clear waterway of 27ft. The piers carrying 
the bridge are composed of a number of whole oak tree piles 
driven from 20ft. to 22ft. into the bed of the river. The 
roadway 


The old bridge is in | 


| grouted in cement. 


is 10ft. Gin. wide in the clear, and on one side is | 


a footway 4ft. 6in. wide separated from the roadway by the | 


trusses forming the main girders. From these trusses depend 
the oak baulks forming the cross girders, upon which longi- 
tudinal beams carrying the 3in. oak planking constituting 
the flooring rest. 

The opening span consists of two leaves, meeting in the 
centre, on the bascule plan. These are operated by means 
of a rack and pinion actuated by an ordinary winch gear. 
The rack, which forms a semi-circle, has a radius of 12ft.and 
is fixed on the outside beam of the leaf. The axles are of 
wrought iron working on bearings of cast iron. The leaves 


are counterbalanced by cast iron kentledge blocks bolted on | 


to the overhanging ends of the beams forming the leaves. 


The bridge was built from the designs of the late Sir John | 


Rennie, assisted by the Right Hon. Sir Joseph Banks, and it 
was completed in 1815. It was restored and strengthened 
in 1870. In 1889 the liability of maintaining the bridge was 


transferred to the Holland County Council; and in 1898 it was | 


deemed advisable to renew the flooring, which work was com- 
pleted in the following year. In recent times the condition 


of the piles and main timbers rendered it desirable to restrict | 


the weight of loads passing over the bridge, and in'1908 the 
necessity of seriously considering the question of providing a 
new bridge arose, 
son, M. Inst. C.E., of Boston, the engineer.to the Witham 
Commissioners and the Witham Outfall Board, 
instructed to prepare designs and estimates. Eventually the 
Holland County Council decided to erect a steel swing bridge, 
giving a clear navigable channel of 50ft. and a roadway 16ft. 
in width between kerbs. 


The main girders of the swing portion will have two equal | 


arms of 69ft. 4gin., and will be of the N-truss riveted type, 
15ft. 7jin. deep at the centre and 9ft. 7gin. at the ends. 


¥ 


In | 


| channel, the building of new abutments and approaches, the | 
sinking of the caisson and cylinders, the driving of creosoted | 


with the result that Mr. J. Healey John- | 


addition to the swing span there will be an approach span of | 
76ft., with main girders 9ft. 74in. deep and of similar type | 
thereto. The pier carrying the centre pivot and turntable 
will consist of one stack of cast iron cylinders filled with 
brickwork, 10ft. diameter, tapered at the base to 15ft. 6in. 
diameter. Placed around this pier will be six cast iron 
columns arranged in a hexagon carrying the girders support- 
ing the roller path for the balancing rollers and turntable 
flooring. The pier and columns will be supported on a steel 
caisson 24ft. 6in. diameter and 30ft. deep, filled with concrete 
and sunk to a level 34ft. below the river bed. The bridge 
will turn on a pivot having conical roller bearings of specially 
hard steel enclosed in an oil bath. There will also be four 
cast steel rollers travelling on a roller path 19ft. diameter so 
as to keep the bridge balanced. Fitted on this roller path 
will be a cast iron rack into which gears a pinion actuated 
by means of a winch gearing. The bridge will be adjusted 
to its bearings, after being swung and when open for road 
traffic, by means of cams 
shore end. 

The pier under the approach span will be composed of two 
sets of cast iron cylinders, sunk toa depth of 34ft. below the | 
bed of the river. 
bed, tapering to 6ft. diameter above. The 10ft. cylinders will 
be filled with concrete, and the 6ft. cylinders with brickwork. 
The cross girders will be suspended from the bottom boom of 
the main girders by means of tongue plates riveted to the 
ends of the vertical members. The flooring of the bridge will 
be of pressed steel troughing, filled with breeze concrete, and 
carried upon four lines of longitudinal plate girders, trimmed 
into cross-girders. Upon the breeze concrete there will be a 
layer of pure bitumen fin. thick, upon which will be placed 
bricks of cork asphalt din. in thickness. 
paving blocks will be laid directly on to these bricks and 
The kerbs on each side of the roadway 


will be of teak. The footway, which is to be on one side of | 


bearing upon rollers at the | 


They will be 10ft. diameter below the river | 


Creosoted wood | 


Fig. 2 


SHIPBUILDING NOTES. 


THE new venture of the Smith’s Docks Company to 
| transfer its building operations to the Middlesbrough district, 

in so far as it can be judged by the amount of work at present 
on hand, has proved a wise step. These builders have a 
reputation for the expeditious construction of modern fishing 
vessels—steam trawlers and drifters—and there are at present 
in hand at their Middlesbrough yard something like 19 or 20 
of these craft. Three of them areabout 124ft. in length, and 
the rest are about 80ft. It is curious to note the monopoly 
almost which some builders have of these fishing vessels and 
also of tug steamers, and how attempts of outsiders to ‘‘ cut 
in’’ almost invariably prove unsuccessful. The reason, of 
course, is the economy attendant on specialisation in this class 
of work. 








THE reviving prospects of the shipbuilding industry are 
evident in some of the January returns. Clyde builders, for 
| example, launched nearly 23, 000 tons during the month, being 
|an increase of 1400 tons over the amount for January, 
| 1909. In addition, the River Clyde has been fortunate in 
a the order for four of the new British India Steam 

Navigation Company’s steamers, to which we referred last 





| week. These are to be built by Messrs. Barclay, Curle and 
eee Messrs. Stephen and Sons, and Messrs. Denny 
|B ros. 


| 
| FROM the North-east Coast also there comes the news that 
the yard of Messrs. Laing is to be reopened. The financial 
preliminaries necessary to the reconstruction have been 
successfully negotiated, and the yard will reopen shortly. 
| Those now directing the affairs of this old-established firm are 

in close touch with shipping and with the conditions of Wear 
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Fig. 3—THE OLD AND NEW BRIDGES 


the bridge only, will be carried upon cantilevers attached to | 


the cross-girders, with flooring of 24in. creosoted red deals, 
laid with gin. spaces. There will be a lattice parapet 4ft. 
deep on the outside of the footway, and a fencing of gas 
tubing carried on the main girder. 

The traffic on the old bridge will not be interfered with 
until the new swing span is ready to be hauled into position. 
It will be built at right angles to the old bridge on a staging 
in mid-stream, and when ready will be jacked up on metal 
carriages, traversed to its final position, and lowered on to its 
centre pivot and bearings. 


Figs. 1 and 2, and outline drawings of the old and new 
bridges are given in Fig. 3. 
The contract, which has recently been awarded to Andrew 
Handyside and Co., Limited, of Derby, comprises the 
demolition of the old bridge, the cutting off of the old piles to 
river bed level, the drawing of the old piles in the navigable 


dolphins, and the erection of the new bridge. The construc- 
tion of the abutments and approaches will be carried out by 
Samuel Sherwin and Son, of Boston, as sub-contractors to 
Messrs. Handysides. The work will be carried out to the 
designs, and under the direction of, Mr. J. Healey Johnson, 


was | Of Boston, with whom Mr. W. G. Scott, of Spondon, Derby, 


has been associated in the preparation of the designs for the 
bridgework and caisson and cylinder foundations, and who 
also will carry out the necessary inspection, and superintend 
the testing of material, during the progress of the work. 





The fixed span will be built in its | 
permanent position alongside the old bridge from staging. | 
Views of the existing bridge opened and closed are shown in | 


shipbuilding, one of them being associated with an existing 
Sunderland shipbuilding firm. 





LAST month saw two of the new Union Castle liners put 
into the water. Messts. Barclay, Curle launched the Garth 
| Castle, an intermediate boat, while Messrs. Harland and 
Wolff launched the Edinburgh Castle. The dimensions of the 
latter vessel are 570ft. by 64ft. 3in. by 43ft. to the upper deck. 
| The Edinburgh Castle is a first-rate example of the modern 
high-class passenger steamer ; special attention has been paid 
to the watertight subdivision, there being nine watertight 
bulkheads fitted. 





Roya Instirution, — A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 7th instant, Sir James Crichton-Browne, treasurer and vice- 
| president, in the chair. Mr. H. H. Gruning, Dr. K. R. Hay, Mr. 
H. K. Moore, and Mrs. Sington were elected members. The 
| chairman reported the decease of Dr. Ludwig Mond and Mr. 
| Shelford Bidwell, late managers of the Institution, and of Pro- 
| fessor F. W. G. Kohlrausch, an honorary member, and resolutions 

of condolence with the relatives were read and adopted. 


AERO AND Motor Boar EXxH1BITION.—The second annual Aero 
} and Motor Boat Exhibition, organised by the Society of Motor 
| Manufacturers and Traders, Limited, and the Aero Club of Great 
Britain, will open at Olympia in a few weeks time. The aero- 
| planes to be exhibited will, we understand, include the historic 
Wright machine, the Blériot monoplane, of cross-Channel fame, the 
bijou Santos Dumont, and the Clément, while Mr. Moore Brabazon 
(who was the first English aviator to fly) and the Hon. Charles 
Rolls will also show their machines. The aeroplanes, dirigibles, 
| and balloons will be accompanied by a collection of motor boats 
| and marine engines, 
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ON GREAT WESTERN EXPRESS LOCO- 
MOTIVES AND THEIR WORK. 


During last year ten more four-cylinder non-compound 
locomotives of the 4-6-0 design were built at Swin- 
don, for the Great Western, making a total of thirty of 
this class. The latest engines are of the same general 
design as the preceding twenty, which were built in 
1907-8. The cylinders are each 14}in., with a stroke of 
26in. Four of these engines—Nos. 4002, 4010, 4011, and 
4021—have superheaters. 

Until two years ago all the 4-6-0 locomotives were of 
the two-cylinder class, which numbers thirty-nine. These 
have outside cylinders, 18in. by 30in. With the exception 
of those having superheaters, practically all these sixty- 
nine 4-6-0 engines have similar boilers, with coned barrel 
and Belpaire fire-box, the pressure being 225 lb. per square 
inch. The total heating surface amounts to 2143 square 
feet, and the grate area is 27 square feet. The bogie 
wheels are 3ft. 2in., and coupled wheels 6ft. 8}in., the 
standard on the Great Western for express work. The 
adhesion weights are 54 tons for the two-cylinder, and 
55} tons for the four-cylinder engines. 

The long 30in. piston stroke is unusual in this country, 
though fairly common in the United States. In 1904 
the Great Western commenced trials with the De Glehn 
compound, which had been built in France. This com- 
pound, as well as the two larger engines bought some time 
after, had a boiler pressure of 227 lb. to the square inch ; 
and the 30in. piston stroke was deliberately adopted as 
the only way of making the simple engine equal in 
efficiency to the compound. For the same reason the 
boiler pressure of the simple engine was 225 lb. 


NOTES 


Since then over 200 engines, with cylinders 18in. by 
30in., have been built, and 102 of these do express duty. 
Obviously, there are great advantages in the 30in. stroke 
as regards expansive working. It is commonly supposed 
that high-piston speed caused excessive wear and tear, 
but with these cylinders and pistons it has been found 
that the wear and tear have not been abnormal. 

The two-cylinder 4-6-0 engines have done very good 
work. In THe ENGINEER for December 4th, 1908, it 
was shown that one of them averaged 59.1 miles per 
hour on a run of 954 miles with a load of 440 tons behind 
the tender. The long stroke has not prevented the attain- 
ment of high speeds. In the writer’s experience of them 
one reached 85, and the late Mr. C. Rous-Marten once 
recorded 88.2; but such speeds are rare, because the work 
on the level and uphill is so good that high downhill 
speeds are unnecessary. These engines still work the 
fastest expresses in turn with the four-cylinder locomo- 
tives. The latter are slightly more powerful than the 
two-cylinder engines. The design was not chosen because 
of any dissatisfaction with the 18in. by 30in. cylinders. 
Mr. Churchward’s own words are :—*“ The four-cylinder 
engines are naturally better balanced, and have their 
working parts very much lighter, so making them more 
suitable for high-speed expresses than would be any two- 
cylinder engines of equivalent power.” The two-cylinder 
engines are smooth riding, and the four-cylinder remark- 
ably so. 

The use of high-pressure steam has resulted in increased 
draw-bar pulls at high speed. Both two and four-cylinder 
engines exert a draw-bar pull of 23 tons at 70 miles per 
hour. The former give this pull when the cut off is 25 
per cent. The need for powerful engines will be recog- 
nised when it is remembered that the summer service 
includes the daily running of 1634 miles at booked speeds 
ranging from 57 to 59.4 miles per hour. For the rest of 
the year the daily mileage at the same speeds is 1898. 
All the runs are for distances over 100 miles, and, with 
the exception of one, the average speed is not less than 
574 miles per hour. The Great Western fastest expresses 
are mainly the heaviest, frequently exceeding 400 tons in 
the summer months and holiday seasons. The hardest 
trains to work are undoubtedly the three expresses, 
which are timed to cover the 173 miles 53 chains between 
Paddington and Exeter in 180 minutes without interme- 
diate stop, averaging 57.8 miles per hour over a hard 
road, on which also there are three slacks to 30 miles per 
hour for curves. 

These Exeter trains have a level road for the first 
36 miles to Reading, but slacken before the station in 
order to go over a curve just beyond the platform. The 
next 30 miles rise at an average of 1 in 477, though 
several rise at 1 in 250 and 200. The final 3} miles 
from Bedwyn to Savernake summit are steeper, consisting 
of half a mile at 1 in 262, two miles at 1 in 180, and 
the last mile at 1 in 144. Engines are booked to pass 
Savernake, 70 miles, in 734 minutes, thus rendering a rate 
of 60 necessary on these rising grades. The next 25 miles 
to Westbury are easy, beginning with a fall for 17 miles 
chiefly at 1 in 222, broken in the centre by a mile rise 
at 1 in 330. The remaining eight miles are level. At 
Westbury speed is reduced to 30 miles per hour for a 
curve, and a coach is generally slipped. The passing 
time for Westbury is 974 minutes for the 95} miles, 
involving an average of 58.8. At Frome, 53 miles farther 
on, is another curve slack. Between the two stations 
is a rise at 1 in 151 for two miles. A mile after Frome 
is a rise of over six miles at varying grades, the steepest 
being 1 in 164, 1 in 112, 1 in 216, ending with half a mile 
at 1 in 107. The next 34 miles to Taunton are easy, 
commencing with a steep descent of 63 miles to Castle 
Cary, starting at 1 in 81, 1 in 98 for three miles, with 
more moderate grades onwards, and continuing past 
Castle Cary for 12 miles—except for a short rise at 1 in 
330—either level or falling at 1 in 264. During this 
summer the running over the 22} miles after Castle Cary 
has been unrestricted. Previously there were always 
two or three slacks to be observed. A slack to 50 is 
made at Cogload Junction, where the new line joins the 
old route. At Taunton more coaches are slipped. Here 
begins a hard climb for 11 miles. The first four are 


mostly at 1 in 330, then two at 1 220, and two more at 
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1 in 167. The last four miles are harder, beginning with 
14 miles at 1 in 90, a mile at 1 in 81, ending with 1 in 126 
through Whiteball Tunnel to the summit. The next 
20 miles to Exeter are nearly all on a down-grade, the 
first 24 miles being at 1 in 115, and the rest varying from 
1 in 207 to 1 in 440. 

On a certain run the four-cylinder engine 4021, King 
Edward, which has a Swindon pattern superheater, worked 
the 11.50 a.m. express from Paddington to Exeter, having a 
booked average of 57.8. The load was heavy, eleven coaches 
in all, two being dining cars, and six others were of the 
largest kind. The full load amounted to 355 tons. A 
side wind was blowing, with occasional showers. The 
first 1} miles took 2 min. 54sec., and a rate of 60 was 
reached at milepost 7. Southall, 9 miles, was passed in 
12 min. 16 sec. at 61 miles per hour, after which speed 
rose steadily, touching 67.9 at Slough. This station, 18} 
miles, was passed in 20 min 55sec. The average rate for 
20 miles after milepost 12 was 65} miles per hour. Mile- 
post 35 was passed in 36 min. 14 sec., and Reading slowly 
in 37 min. 24 sec. After the slack 20 miles to milepost 60 
were covered in 20 min. 34sec. In the first hour 56} 
miles were run. There was a relaying slack to 15 miles 
per hour at Hungerford, which caused a loss of 2 min., as 
well as making a bad start for the Bedwyn Bank, at the 
top of which speed fell to 43.9. Savernake, 70 miles, was 
passed in 77 min. 24sec. On the descent speed rose from 
67 to 72, until at the foot 3 miles were each run at 78.3. 
Westbury was passed slowly in 99 min. 47 sec., the 
average for the 954 miles being 57.4 miles per hour. Here 
a coach was slipped, reducing the load to 328 tons. After 
slowing through Frome, the climb of 7} miles from that 
station up the Witham Bank took 9 min. 9 sec. On the 
rise of 112 speed was 51.4, the minimum being 47.3 on 
the final rise of 1 in 107. On the descent to Castle Cary 
speed rose to 76, this station, 1153 miles, being passed in 
122 min. 9 sec. 


20 min. 19 sec., speed rising to 70 on the level. The | 
usual slack was made at Cogload Junction box. Taunton, | 


1427 miles was passed in 147 min. 22 sec., the average 
so far being 58.1 miles per hour. Two more coaches were 
slipped, leaving a load of 265 tons to be hauled up the 
bank. On the easier grades of 1 in 330 the rate was 58.1 


for three miles, and on the 1 in 209 it fell from 56.2 to | 98, and ending with a mile at 1 in 81. 
The 1 in 90 rise was begun at 50.7, but speed at 69.2, which was maintained for 2} miles. 
| mile of 1 in 98 it fell to 56.1. 


54.5. 
dropped steadily to a minimum of 34 on the final quarter 
mile rise at 1 in 81. The whole climb of 107 miles took 
13 min. 27 sec.-—not exceptionally good, as the train was 
well to time. The descent of 20 miles to Exeter took 
183 min., the maximum being 75 miles per hour. The 
train reached Exeter in 179 min. 35 sec. from Paddington, 
just before time, in spite of the Hungerford slack. The 
average speed for the run was 58 miles per hour. 

Two days later Mr. Churchward kindly arranged for 
the same driver and engine to work the 11.50 a.m. again, 
the writer observing the foot-plate working. The train 
was divided, the King Edward working the first part, 
which consisted of eleven coaches, all except one being of 
the largest kind. The full load of 365 tons was taken 
throughout the journey. The first 14 miles were covered 
in 2 min. 44 sec., a good start. Milepost 5 was passed in 
7 min. 29 sec., and the next post was passed at 60. Speed 
then increased over each mile to milepost 15, where it 
reached 69.2. Four miles farther it touched 70.6. South- 
all, nine miles, was passed in 11} min., and Slough, 
18} miles, in 19 min. 52 sec. The first 21 miles were run 
in 22 min. 7sec. Then two signal checks brought speed 
down to 25 miles per hour. The eight miles before the 
checks took less than 7 min., but the next eight occupied 
9 min. 48 sec., so that the checks caused a loss of 23 min. 
Reading, 36 miles, was passed slowly in 38 min. 45 sec. 
Beyond the curve speed was quickly recovered. On the 
rising grades for 20 miles to milepost 60 it did not fall 
below 58.1, and this for two miles only; this stretch was 
covered in 19} min., speed sometimes rising to 63. Over 
56 miles were run in the first hour, and milepost 60 was 
passed in 63min. 50sec. The speed then slackened 
to 15 miles per hour at Hungerford. The Bedwyn 
Bank of 34 miles was covered in 4 min. 11 see. from 
reduced speed, the minimum on the rise of 1 in 144 being 
48.6. Savernake, 70 miles, was passed in 76 min. 8 sec. 
On the descent to Westbury, speed rose gradually to 70, 
75, and finally to 78.3 at the foot. For the first ten miles 
the regulator was half open, but was nearly shut when 
the speed reached 75. The train slackened to 25 over 
the Westbury curve, passing the station, 95} miles, in 
97 min. 55 sec., or 93} min. net time. The average 
speed to Westbury works out to 58.5. 

After the curve slack at Frome, a remarkable ascent of 
the bank was made. In two miles speed had risen to 
56.1. On the rises of 1 in 112 and 134 it kept at 51.4; 
recovered to 54.5 on a mile at 1 in 216, and finished at a 
minimum of 51.4 on the final rise of 1 in 107. The whole 
climb of 74 miles took 8 min. 27 sec., of which the last 
44 miles occupied 4 min. 55 sec. Down the Bruton Bank 
steam was nearly shut off when 78.3 was reached. Castle 
Cary, 1153 miles, was passed in 119 min. 18 sec. The 
next 224 miles were run in 20 min. 32 sec. with the 
regulator half open, and cut-off 20 per cent. Speed rose 
to 69 for five miles on the level before Cogload Junction, 
where the speed was slackened to 50. Mile-post 137 was 
passed in 139 min. 1 sec. ; and the speed from Paddington 
to Cogload Box, 137; miles, worked out to 59.1 miles 
per hour. 

The first 141 miles were covered in 142 min. 55 sec., 
when the train was almost stopped dead by signals before 
Taunton. The engine was only a few yards from the 
signal before the arm was lowered. This is the usual 
fate of the 11.50 a.m. express when the first part has no 
slip coaches for Taunton. The train is almost stopped 
before being allowed to go over the avoiding loop at 
10 miles per hour, thereby making it impossible to reach 
Exeter punctually unless the train is before time. A 
distance of six miles took 10 min. 28 sec.; the usual 

riod for such loads with a clear road being 6} min. 
The check had an influence on the speed right to the 
summit of the 11-mile bank which begins at Taunton. 








The next 22$ miles were covered in | 








Fes. 11, 1910 


Speed rose to 50 for three miles on the rise of 1 in 209 
The final three miles’ rise at 1 in 90 and 1 jn 81 
was begun at 46.1, the minimum falling to 40.9 on the last 
quarter-mile before the tunnel. The last five miles to the 
summit were covered in 6min. 58sec. On the descent 
to Exeter speed was not allowed to exceed 75. Steam 
was nearly shut off for the greater part of the descent, 
A stretch of 14 miles was covered in 114 min. The tirst 
1713 miles were run in 178 min. 10 sec.; then the train 
was badly checked and stopped outside Exeter Station, 
the last 1} miles occupying 44min, The run of 173} miles 
was made in 182 min. 42 sec., although delays apart from 
curve slacks amounted to 8} min. The engine rode very 
smoothly and steamed well. Steam was blowing off xt 
mile-post 12 when speed was 66.7, and no “ thrashing” 
was necessary on the run. 

The up 12.5 p.m. express from Exeter to Paddingto1) ix 
allowed 185 min., averaging 56.3 miles per hour. This 
is generally a heavier train than the up Limited, which 


is allowed 180 min. Last year the four-cylinder 
engine 4013, Knight of St. Patrick, worked this 
train. On a run made by the writer the load was 


lighter than usual, being 310 tons full. The start was 
five minutes late. On this run the regulator was neve 
more than half open, and the cut-off varied from 15 to 
30 per cent., according to the work to be done. A lony 
climb of 20 miles, mostly at 1 in 250, faces up expresses 
from Exeter, for which stretch 25 min. are allowed. Jy 
two miles,the engine reached 88 miles per hour ; in four 
miles, 50; in eight miles, 56.1; and three miles after the 
tenth were run at 60. The last 2} miles to the summit 
are all at lin 115. On this rise speed fell from 48.6. to 
42.2. The summit was passed in 24} min. exactly. On 
the 11 miles of down grade to Taunton the maximum was 
75, the regulator being one-fourth open and cut-off 15 per 
cent. Taunton, 30} miles, was passed in 33 min. 50 sec., 
and Cogload Junction, where speed was reduced to 5\), 


in 38 min. 16 sec. The next 22} miles begin level fo 
eight miles; the rest rise almost continuously at 


| 1 in 264. This length was covered in 22 min. 4sec. In 


the first hour 58 miles were covered. From Castle Car, 

there is a severe climb of 6} miles, beginning for three miles 
at 1 in 143, 350, and 169; the rest being nearly all at 1 in 
The climb began 
After one 
The 1 in 81 was begun at 4s; 
the speed kept at 46.1 for half a mile, and on the final 
quarter-mile the minimum was 41.2. The whole climb of 
63 miles took only 7 min. 23 sec. The cut-off was 30 per 
cent.—the usual cut-off on rising grades. At the top of 
the bank the pressure was 215 1b. Speed rose to 70 down 
the Witham Bank of 7} miles, but as Frome curve is at 
the foot, the full advantage of the falling gradient can 
never be taken. Westbury, 78 miles, where another curve 
slack is observed, was passed slowly in 81 min. 32 sec. 
Here the engine had made up the time due to late start 

ing. For eight miles after Westbury the road is level. 
Then follow six miles rising at 1 in 222, when speed 
dropped steadily from 67.9 at the foot to 57.1. On the 
easier up grades of 1 in 400 and 500, speed rose to 64.3 
and 66. The end of this climb of 17 miles consists of 
two miles at 1 in 240, and nearly a mile at 1 in 153. On 
the 1 in 240 the rate was persistently 65.5, and the sumnuit 
was passed at 62.1. The 17 miles of up grade—except 
for a mile at 1 in 330 down —were covered in 16} min. 
The summit at Savernake, 103} miles, was passed in 
106 min. 35 see. The next 32 miles are on easy grades, 
falling at an average of 1 in 477. Speed soon reached 69, 
only to fall to 15 for the Hungerford slack, which delayed 
the train 14 min. After recovering, the rate was kept at 
about 66.7, as the train was before time. The first 1354 
miles were covered in 137} min. Two miles before 
Reading the speed was reduced in readiness for the curve, 
so that five miles occupied 6 min. 48 sec. Reading, 137} 
miles, was passed in 140} min., the average to this point 
being 58.7. So far the run had been made in 7} min. 
less than the booked time, fast though that is. A rapid 
recovery was made from the Reading slack, the next five 
miles being run in 6 min. 3 sec. Speed now varied from 
62 to 64, the cut-off being 20 per cent. The first 
1533 miles to mile-post 20 were run in 156 min. 11 sec. 
A severe check from Slough brought speed down to 
five miles per hour, so that five miles after mile-post 20 
took 8 min. 3 sec. Southall, 1644 miles, was passed in 
170 min. 38sec. After another check at Westbourne Park 
the train arrived at Paddington, having run 173 miles in 
181 min. 2sec., four minutes under booked time. The 
three checks caused a loss of 5min. The actual speed 
for the journey, including all delays, was 57.5 miles per 
hour. 

The two-cylinder engine 2908, Lady of Quality, once 
worked this same train. There were twelve coaches, 
weighing 353 tons empty, but the full load amounted to 
375 tons. On the rise of 20 miles speed reached 45 in 
four miles from the start; in eight miles it was 51.4, and 
the highest speed on the ascent was 53.7. The final 
24 miles at 1 in 115 were begun at 45, and finished at a 
minimum of 36.7. The whole climb of 20 miles occupied 
27min. 10sec. The déscent to Taunton—103 miles 
took 9 min. 12 sec., the maximum being 79.2. The train 
was slackened to 50 at Cogload Junction, having covered 
354 miles in 403 min. The next 22} miles occupied 
23 min. 50 sec., as there were two slight slacks, and also 
a third at Castle Cary, at the beginning of the Bruton 
Bank. The climb of 6} miles occupied 8 min. 54 sec. 
The last three miles rise at 1 in 98 was begun at 46, and 
the minimum on the final mile at 1 in 81 was 31 miles 
per hour. The curves at Frome and Westbury were 
taken very cautiously, the latter station, 78 miles, being 
passed in 88min. 20sec. The rise of 17 miles to 
Savernake was begun at 61, and once fell to 48.6. The 
summit was passed at 52.1, the 17 miles having taken 
18min. 47sec. Savernake, 103} miles, was passed in 
1174min. On the slightly falling grade—at an average 
of 1 in 477—a stretch of 80 miles was covered in 
24 min. 57 sec., and for 20 miles speed did not fall below 
72 miles per hour, the maximum being 78.3. Then 
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followed the usual slack approaching Reading Station, 
which was passed half a minute before time. So far 
1373 miles had been covered in 147} min., at an average 
specd of 56. The rest of the run was completely spoilt 
by four checks and a stop at signals. The climb of 
9) :miles from the start was not specially good. Another 
two-cylinder engine hauling 350 tons covered the 20 miles 
in 24 min. 47 sec., attaining 58.1, and finishing at a mini- 
mum of 48.6. With the same load a four-cylinder engine 
took 25 min. 8 sec., touching 60 twice, the minimum being 
39,1; but as there was 9 slack to 40 miles per hour at the 
gunuit—which also applies to the run of No. 4013—the 
minimum should not be taken as representing the best 
possible work. On both runs the booked average to 
Reading was easily kept in spite of extra delays, although 
in the case of the two-cylinder engine the run was made 
against a fairly strong head wind with heavy showers. 

The two-cylinder engine 2912, St. Ambrose, worked 
this train, consisting of 14 coaches, weighing 392 tons. 
The full load was some 415 tons. This run was made in 
verv wet weather. The driver was the same that made 
the run with No. 2908. The first four miles took 7 min. 
36 sec., When speed had risen to 44. In eight miles it had 
reached 50.7, but did not rise above 51.4 on the ascent. 
The tinal 24 miles at 1 in 115 were begun at 49.3, and the 
minimum was 34.6. The climb of 20 miles took exactly 
28min. The descent to Taunton was made in 9 min. 
22 sec., the maximum being 77.8. The first 43 miles were 
covered in 48min. 40sec. Then the train was almost 
stopped on a rise of 1 in 264 in order to pass a bridge 
under repair at five miles per hour, so the next five miles 
occupied S8min. 51sec. This delay caused a loss of 
34 min., and the subsequent running times were always 
this amount over the normal. Castle Cary, 58} miles, 
was passed in 68min. 50sec. The Bruton Bank was 
begun at 54 miles per hour, and on the final rise of 1 in 
98 and 81 speed fell from 42.3 to 83.3, the minimum. 
This was good work with such a load. The climb of 
63 miles took 9 min. 7sec. The engine naturally took a 
longer time than usual to recover speed after slowing 
down to 25 miles per hour at Frome and Westbury. The 
78 miles to Westbury were covered in 92} min. The rise 
of 17 miles to Savernake was begun at 60, and after six 


miles of 1 in 222 speed dropped to 48. It recovered 
to 56.7 for two miles, and up the final mile kept 
at 52.9. The 17 miles’ rise occupied 19 min. 11 sec. 


On the slightly falling grades speed rose to 75, but was 
kept mainly at 72. A stretch of 80 miles was covered in 
25} min. The train slowed through Reading 34 min. late, 
having run 137% miles in 1514 min., so that the engine 


had practically kept time if the bridge slack be allowed | 


for. From the slack at Reading acceleration was very 
rapid, as the next five miles were covered in 6 min. 2 sec. 
At Maidenhead speed had risen to 64.1, and to 67.9 at 
Slough, falling to 65.5 for the next nine miles. On this 
level stretch 27 miles were run in 243 min.; and the first 
160 miles were covered in 173 min. 5 sec. About three 
miles from Paddington the train was badly checked, and 
at last was stopped outside the terminus, having run 173} 
miles in 186 min. 50 sec. The net time was 1823 min. 
The actual speed start to stop—including all delays—was 
554 miles per hour. The engine did very well from 
Westbury, running the last 954 miles from the slack to 
the stop in 94 min. 20 sec., averaging 60.5 miles per hour 
for this section. 

The 11 am. express from Paddington to Bristol is 
booked to run 118 miles 28 chains in two hours, averaging 
59.1, with a slack to 30 miles per hour over the Bath 
curve. Although this train has a higher average speed 
than*that of the three-hour expresses from Paddington to 
Exeter, the locomotive work is not so hard, as the road 
is easier. All! the same, it is a train by no means easy to 
work, as loads are rarely less than 250 tons. 

In a holiday season the two-cylinder engine 2904, 
Lady Godiva, worked this train, which consisted of twelve 
coaches, one being a six-wheeled van. As most of the 
coaches were of the older pattern, the full load behind the 
tender was 320 tons. There wasa slight fog for 10 miles, 
and after covering the first 1} mile in exactly 3 min. 
the train was badly checked three times in the next 
15 miles. The 184 miles to Slough took 24} min., by 
which time speed had risen to 70.6 A fourth check at 
Taplow brought speed down to 35 miles per hour. Twy- 
ford, 31 miles, was passed in 38 min. 19 sec. instead of 
34 min. Speed had then recovered to 66.7, and the next 
five miles to Reading were run at 69.2. Reading, 
36 miles, was passed in 42 min. 40 sec., leaving only 
77; min. for the remaining 823 miles, but this was 
improved upon. From Reading to Swindon, 41}, there 
is a very slight rise, the first 17 miles being at 1 in 1320 
and the rest at an average of 1 in 750. Speed rose to 
72 before Goring troughs, and did not fall below 66.7 for 
64 miles. The 17 miles 9 chains from Reading to Didcot 
were covered in 14 min. 44 sec., giving an average of 
69.6. The next 24 miles 13 chains of slightly steeper 
grade to Swindon were run in 21 min. 16 sec., equal to 
an average of 68.1. These times would be very good 
even for a train travelling in the opposite direction, thus 
having the advantage of the falling gradient. Mile-post 56 
was passed in exactly one hour from the start. Swindon, 
77} miles, was passed in 78min. 40 sec., 14 min. before 
time. The next 12 miles are on a falling grade at 1 in 
660, except for 14mile at 1 in 100. Speed was kept at 
about 72, rising to 75 on the 1 in 100. Chippenham, 
94 miles, was passed in 93 min., three minutes early. As 
Twyford had been passed 4} min. late, the six-coupled 
had made up 7} min. in a distance of 63 miles, 
which were covered in 54 min. 41 sec., giving an 
average speed of 69.1. After passing Chippenham 
the driver eased down, and speed fell to 63 on 
a seven-mile up grade at 1 in 660. Through the 
Box Tunnel—nearly two miles down at 1 in 100—speed 
was not allowed to exceed 65, as the train was well to 
time. Box, 101} miles, was passed in 100} min., the 
average so far being 60.8 miles per hour. At milepost 
103 there was a long relaying slack to 15 miles per hour ; 
and being close to Bath curve, which has to be passed at 
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30 miles per hour, the train travelled four miles at reduced 
speed. Bath, 1067 miles, was passed in 107 min. 10 sec. 
Here two coaches were slipped, reducing the load to 
270 tons, The engine recovered speed very quickly, 
attaining a rate of 68 in four miles after the slack. Mile- 
post 115 was passed in 115 min. 20sec. The train was 
stopped just outside Bristol Station, having run 118 miles 
in exactly 119 min. The net time would be 113 min., as 
the five extra delays caused a loss of fully 6 min. 

An Atlantic, No. 180, once worked this train. The load 
was heavy, consisting of a twelve-wheeled dining car, 
seven large coaches, and three clerestoried, making a load 
of 338 tons empty. The full load was quite 355 tons. 
The Atlantics are exactly similar to the 4-6-0 engines, 
except as regards coupled wheels, 89 tons being on the 
two pairs. The boiler pressure is also the same, 225 Ib. 
per square inch. Throughout this run, as in others, it 
was evident that the 4-4-2 engines cannot accelerate 
trains as rapidly as the 4-6-0. The Atlantic took 3 min. 
28 sec. for the first 1} miles, or half a minute over the 
time usually taken by a 4-6-0 with heavier loads. Ealing, 
53 miles, was passed in 9-min. 38 sec. Speed had risen 
to 55 when the train was slackened to ten miles per hour 
for bridge repairs at Hanwell, and six miles were run 
before speed recovered to 60. Slough, 18} miles, was 
passed in 24 min. 18 sec. at the rate of 64. Another 
check occurred before Taplow, bringing speed down to 30. 
Reading, 36 miles, was passed in 42 min. 27 sec. The 17 
miles from Reading to Didcot were covered in 
16mim. 7 sec., and speed did not fall below 62.1. The 
next 24 miles 13 chains to Swindon were run at an 
average of 62.8. The train passed Swindon, 77} miles, 
in 81 min. 38 sec.; 1} min. late. The driver took advan- 
tage of the falling grades, and speed rose to 70 on the 1 in 
660, and to 76 on the Dauntsey Bank of 1 in 100. The 
163 miles from Swindon to Chippenham occupied 
13min. 5lsec.; and the latter station, 94 miles, was 
passed in 95 min. 29sec., the train now being } min. 
early. On the seven miles’ rise at 1 in 660 speed did 
jnot fall below 67.9; and mile-post 99 was passed in 
| 100 min. 10sec. Speed rose to 80 on the Box Bank, but 
}a third check brought it down to 20 miles per hour, 
and there was no time to recover speed before slackening 
jover the Bath curve. The 1067 miles to Bath were 
| covered in 108 min. 43 sec., giving an average of 58.9 miles 
| per hour from Paddington. Two coaches were slipped, | 
| reducing the load to 300 tons. Again, the Atlantic took 
| a long time to get up speed, which finally rose to 72; but | 
| the third check had made it impossible to arrive punc- | 
| tually at Bristol. In two hours’ running 1174 miles were | 
covered. The train reached Bristol, 1183 miles, in 
; 121 min. 36 sec., the average speed being 58.3. The three 
| delays caused a loss of 44 min. 
| For loads up to 330 tons and booked speeds up to 55 
jmiles per hour on moderate main-line gradients, the 
| 44-2 engine is suitable; but for a constant heavy traffic 
at higher speeds the six-coupled engine is much more 
reliable and uniform in running, and also has unquestion- 
able superiority over the 4-4-2 in climbing the steeper 
gradients and in “ getting away.” 

The usual method of driving these engines is to have 
| the regulator “full” open when the nature of the work 
will allow, and to vary the cut-off according to the power 
required. In the case of No. 4013 on the up 12.5 p.m. 
express, there was a special reason for making an excep- 
tion. On four of these runs the enginemen were not 
aware that the running was under special observation. 
In fact, the best locomotive work in my experience of the 
Great Western—the hauling of 410 ton loads at high 
average speeds—was performed when the drivers were 
ignorant that the running was being timed. The runs 
which have been described, as well as others taken for 
test purposes during this year, show that the high 
| standard of locomotive work on the Great Western is 
| being maintained. 











MINE-LAYING STEAMER FOR PORTUGAL. 


THE launch has taken place at Thornycroft’s Works, 
Southampton, of a mine-laying steamer for the Portuguese 
Government. She is 110ft. in length, has a beam of 19ft. 6in., 
and a depth of 11ft., her estimated speed being 12 knots. She 
is built of steel to Messrs. Thornycroft’s special design for the 
laying of submarine mines and regulation of torpedoes. Her 
machinery, which will produce 400 indicated horse power, 
consists of two sets of tri-compound condensing engines, with 
cylinders 9in., 13in., and 204in. diameter, having a stroke of 
llin. The boiler is one of the firm’s water-tube type, and is 
to work under natural draught. 

The vessel is armed with one revolving 18in. torpedo tube 
placed aft, and carries two sets of torpedo dropping gear at the 
break of the forecastle. There is a mine hold at the stern, 
and a pair of sheer legs worked by an electric winch for 
launching the mines. A steam windlass is fitted forward, and 
a steam air compressor in the torpedo charging room. The 
bunkers have sufficient capacity to permit of the boat steaming 
1000 miles, at a speed of ten knots. The vessel is schooner- 
rigged, and is provided with a derrick on the foremast for lifting 
torpedoes. The decks are of teak, and awnings are fitted all 
foreandaft. There isaccommodation aft for four officers, and 
forward for twoofficersandtwelvemen. Thelighting through- 
outis by electricity, andasearchlight on a movable carriage has 
been provided on the bridge. There is a steam steering engine 
with a steam control wheel‘on the bridge, and a hand wheel 
aft. The galley and seamen’s offices are situated under the 
bridge in a steel house at the aft end of the forecastle, the front 
of the house forming an efficient breakwater. A Downton pump 
is placed on deck for clearing the bilge and for fire purposes. 
In appearance the vessel is of the gunboat type. As she left 
the ways she was named Vulcano by Madame Rolla Pereira, 
the wife of the inspecting officer. 





CENTRAL TECHNICAL COLLEGE : OLD STUDENTS’ ASSOCIATION. — 
The twelfth annual dinner of the Central Technical College Old 
Students’ Association will take place to-morrow evening at the 








Trocadero Restaurant, Piccadilly, W., at 7.30 p.m. 
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SHOOTING IN THE NAVY. 





WE have received the three annual Blue-books entitled 
respectively :—‘‘ Result of Test of Gunlayers with Heavy 
Guns,”’ ‘‘ Result of Test of Gunlayers with Light Quick-firing 
Guns,”’ and ‘ Result of Battle Practice from Torpedo Boat 
Destroyers,’’ all of his Majesty’s Fleet, for the year 1909. In 
the case of all three it is to be noted with satisfaction that 
shooting in the Navy, which in past years had reached a 
high standard of excellence, has been not only fully main- 
tained, but in some instances considerably surpassed. 

Taking first of all the figures for heavy guns, we give below 
the results obtained in the years 1907, 1908 and 1909: 


1907. 1908. 100, 
Number of rounds fired 9538 9009 9438 
Number of hits 4073 4826 5108 
Number of misses ae 5465 4183 4320 
Percentaye of hits torounds fired.. 42.70 .. 53.57) .. 54,12 


The percentage increase of hits to rounds fired is not so great 
as the percentage increase shown in 1908 over 1907, but, 
nevertheless, it is eminently satisfactory. It will be remem- 
bered that in the year 1907 a smaller sized target was used 
for the first time. The actual sizes used are not given, but 
the comparative figures for the old and new sized targets in 
1907 are set out as being 79.13 and 42.70 per cent. respec- 
tively, and it is probably not overstating the case to say that 
were the old target still to be employed the percentage of 
hits to rounds fired would very nearly represent cent. per 
cent. It is worthy of notice that ever since 1900, when the 
percentage of hits to rounds fired was only 32.3 with the 
older and larger target, the shooting of the Navy with the 
larger guns—that is to say, from 12in. down to 4in. quick- 
firers—has, with the solitary exception of 1904, when there 
was a set back from 46.04 per cent. to 42.86 per cent.—to be 
followed by a jump to 56,58 per cent. in 1905—shown a steady 
and, in some years, a really remarkable improvement. It 
will be of interest, perhaps, to give the actual figures for the 
years in question. They are:— 


Table showing the Percentage of Hits to Rovuds Fired, 





1900. 1901. 1902. 1903. | 1904. 1905. | 1906. 1967. 1908. | 1909. 
| | | 
1906 | | | 
target | 32.3 36.3) 41.1 46.04 | 42.36 | 56.58 71.12 | 79.13 
| | 
1907 | | 
} : — | 42.70} 53.57 54.12 


The analysis of the hits per gun per minute show that with 
the 12in. and 10in. guns there were .63 hits in this time as 
an average; with the 9.2in. guns, 1.94 hits; with the 7.5in. 
guns, 2.47 hits; with the 6in. guns, 4.03 hits; and with the 
4.7in. and 4.0in. guns, 4.06 hits. These figures show in 
some cases an advance and in others a falling off as compared 
with the 1908 figures, but in no case do they differ very widely 
from the latter. The greatest difference is shown in the 
4.7in. and 4.0in. guns, in which the figures for 1908 and 1909 
were 3.32 and 4.06 hits per gun per minute respectively. 

With the light quick-firing guns—12, 6, and 3-pounders— 
an advance in efficiency is also chronicled, as may be seen 
from the accompanying table :— 


: 1907. 1908. 1449. 
Number of rounds fired . 17,734 12,943 14,276 
Number of hits .. 7,462 6,120 7,157 
Number of misses emer 10,272 6,823 7,119 
Percentage of hits to rounds fired 42.08 47.28 HOAS 


There is a considerable difference in the total number of 
rounds fired in the three years, and this is not entirely due 
to the varying numbers of ships and guns taking part, for 
whereas 122 ships and 1898 guns were concerned in 1907, only 
111 ships and 1384 guns figured in 1908. In 1909, however. 
still fewer ships—104—took part in the test, but 1407 guns 
were engaged. 

As regards the numbers of hits per gun per minute, the 
1909 figures show an advance over the figures of those of both 
1907 and 1908, saving in the case of the 6-pounders and 
3-pounders other than Vickers, where the 1909 figure is not 
so good as that of 1908, though considerably better than that 
of 1907. The comparative figures for the three years in 
question are given below :— 

on per gun per minute. 
907. 


° 1908. 1909. 
12-pounders 4 4.471 5.319 6.005 
6 and 3-pounders (except Vickers) .. 3.640 4.507 4.191 
3-pounder Vickers 6.140 6.069 7.310 


The results of battle practice from torpedo-boat destroyers 
had shown a very marked improvement in 1908, and there is 
further considerable improvement to chronicle for 1909. To 
show this, we think that we cannot do better than reproduce 
in full the table in the report, in which the results are sum- 
marised :— 


1907. | 1908. | 1909. 

Number of ships that fired 57 i 52 “a | 139) 149 
‘5 guns .. | 342 312 669 701 688 
ay ee : ~ 653 | 1004 | 2069 | 4066 | 5130 

Inisses | 2608 | 1898 | 3709 | 2006 | 2766 
Percentage of hits to rounds fired . | 20.02 | 34.60 | 35.81 | 58.32 | 64.97 
4in. B.L. | _ 9.00 

Hits per gun { 12-pdr., 12 cwt. . | 1.54 | 2.43] 3.97 | 7.44 | 9.26 
per minute | jopdr., 8ewt. ..| 5.41 | 5.96 
| 6-pdr. . | 1.98; 3.73 | 3.57 12; 9.83 





It will be observed that not only was there an increased 
percentage of hits to rounds fired in 1909, but that the hits 
per gun per minute show an astonishing improvement. It is 
interesting in this connection to compare these results with 
those obtained in the tests with light quick-firing guns 
alluded to above. Good as these latter figures are, they are 
very considerably exceeded by the torpedo-boat destroyers’ 
battle practice figure, both in percentage of hits to rounds 
fired and in hits per gun per minute. It is interesting to 
note the figure attained with the 4in. B.L. gun introduced 
this year for the first time into practice of this description. 
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Fig. 1—-DETAILS OF SADDLE AND BEDS 
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A NEW HIGH-SPEED LATHE. 





has recently been patented and constructed by Dron and | 
Lawson, Limited, Cranstonhill Tool Works, Glasgow. 
From the accompanying illustrations the general design of 
this interesting machine will be gathered; but before enter- 


which the makers claim. for them. 
The *‘all-geared’’ type of headstock has been adopted, 








A NOVEL lathe embodying many new features and details | 


ing into an account of its details we will briefly indicate | can be carried out at correct speeds, 

some of the outstanding characteristics and the advantages | if any other speed of cutting be desired it may be obtained by 
placing the handles in a position corresponding to some dia- | 

| meter other than that which is being machined. Through- | 












































thus doing away with countershaft, &c. A feed change 
| gear box has been fitted. A standard cutting speed—50ft. 
| per minute—having been chosen, the dia] plate belonging to 
the spindle change-speed gear is engraved in terms of dia 
| meters operated on, so that the correct cutting speed is easily 
obtained for all sizes of work. As these handles may be 
moved while the lathe is cutting, the operation of surfacing 
It is obvious that 
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Fig. 2—DETAILS OF HEADSTOCK AND FEED CHANGE GEAR BOX 


out the entire design the makers have avoided overhanging 
any portion of the machine, thus largely eliminating vibra- 
tion and unnecessary stresses. To this end the chuck is 
brought close up to its bearing in the headstock casing, while 
the tailstock is of such design that the back centre need 
never project more than lin. Probably the most interesting 
feature of the lathe is the auxiliary bed. As will be seen 
from the perspective view—Fig. 3—the tool carriage is 
supported on a movable bed which may be placed in 
any position parallel or inclined to the centre line of the 
main bed. In addition to affording facilities for taper turn- 
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this feature enables the work to be machined all over | 


ing 
all the front to the back centre without overhanging the 
tool. Indeed, the tool carriage can be moved right past the 


tail stock without any alteration in the setting either of the 
tool or the back centre. The massive design of the lathe 
calls for special mention, as in the photographic reproduc- 





every inch of traverse of the tool from the axis outwards. 


| 
| ever, a third shaft parallel to the first is connected to the 


At the end of the chuck spindle, where it projects close to | system by a similar joint the action of the two joints 


the belt pulleys, a gear pinion is let into it, but this is so 
arranged that the clear passage through the spindle is not 
interfered with. From this pinion a train of three similar 
cogs mounted on a movable plate distributes power to the 

















Fig. 3—HIGH-SPEED LATHE 


tions this is somewhat diminished. The entire machine is 
rigidly constructed and is free from vibration, as was demon- 
strated to our representative, who inspected it while running 
under working conditions in the makers’ shops. 

The main bed of the machine consists of a strong casting 
extended at one end into a square seat for the gear head, and 
has two projections cast solid with it for supporting the 
auxiliary bed. The gear head itself is formed of two cast- 
ings, the lower one carrying all the bearings for the chuck 
spindle and change-speed and feed shafts, while the upper 
one acts as a cover readily removable to permit the inspec- 
tion of the gear wheels. In Fig. 4a view of the lathe as 
seen from above with the gear-head cover removed is given, 
and in Fig. 2 the details of the head are shown. From the 
latter it will be noticed that in connection with the change- 
speed gear there are three shafts within the gear-box, and 
that these lie above the corresponding details for the feed 
control. Of the two belt pulleys shown in the engraving 
that on the left is the driving or fast one, while the other is 
loose. Any overhang of the shaft has been here avoided by 
extending the bearing through the boss of the loose 
pulley and forming a seat for the latter on the outer 
surface of this bearing. The pulley shaft extends half-way 
across the gear-box, being supported midway by a bracket 
cast integral with the casing. It carries three toothed 
wheels and a clutch controlling a spring key in the usual 
manner. These wheels drive on to a corresponding set 
rigidly keyed to the second shaft which is journaled at either 
end in bearings formed in the casing and at a third point at 
about two-thirds of its length formed by an abutment from 
the surrounding casting. On one side of this projection four- 
toothed wheels are carried, and at the other a clutch with 
spring key attached. The third shaft carries a corresponding 
set of four wheels rigidly keyed to it, and is supported in the 
same projection as that containing the middle journal of the 
second shaft and in a bearing formed in the casing. Through 
this it projects and immediately outside is formed into a 
pinion wheel gearing with an internally toothed ring forming 
part of the chuck. This latter is carried by a hollow spindle 
of crucible steel 5Zin. in diameter, having a clear bore of 
3fin. The spindle passes right through the casing being 
journaled at either end in adjustable bearings. At the chuck 
end the spindle is formed with a. collar which bears against 
the brasses of the bearing through a gin. hardened and 
ground steel washer. All the bearings mentioned are of 


means of the spring key and the clutch shown. 
shaft carries ten fixed wheels, six of which are in mesh with 
those on the first shaft, the other four and the last of the 
above six driving on to five corresponding wheels on the third 
These latter are controlled by a clutch and spring key. | 

| shaft of the left-hand tool carriage. 


shaft. 


feed mechanism below, and is so arranged that this may be 
started, cut out, or reversed with ease. In Fig. 2 the feed 
details are also shown. Three shafts all in the same plane 
are disposed within the casing. The first of these carries six 
wheels, any one of which can be connected to the shaft by 
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Fig. 5-LOOSE HEADSTOCK 














Fig. 4—PLAN VIEW OF 


Admiralty gun metal provided with ring lubricators, while 
the arrangements made for oiling the gear wheels are auto- 
matic and ample. It will be seen that 12 diameters are 
arranged for, and on the dial these are given as 2, 4, 6— 
24in. In this way the arrangement permits an alteration to 
be made in the cutting speed so as to keep it constant for 
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HIGH-SPEED LATHE 


diameter for the full length. 
14ft. 6in. by 5ft., and weighs about 64 tons. 








| whole, is moved along the bed. 


| neutralise one another, and a uniform motion of the third shaft 
| results. This point has been carefully investigated by the makers 
of this lathe, and when a thread cut on the machine was com- 
pared with a standard gauge no discrepancy was found. The 
| details of the universal coupling are shown in Fig. 2. It 
| will be seen that thirty feeds are arranged for, and a dial 
similar to that used in conjunction with the change-speed 
handles is fixed on the front of the headstock casing. Thus 
the following threads per inch or equivalent sliding, surfacing, 
or tapering feed can be obtained :—1, 14, 2, 24, 3, 34, 4, 44. 
5, 54, 6, 7, 8, 9, 10, 11, 12, 14, 16, 18, 20, 22, 24, 28, 36, 40, 
44, 56, 72, 88. 
The auxiliary bed, as already explained, is carried on two 
tables projecting from the main casting. The adjustment of 
the bed on these tables which have their centre lines 5ft. 
apart is effected by means of two handles connected to two 
shafts lying between the shears of each table. In both cases 
the left handle of each pair is employed when altering the 
position of the bed, while those to the right serve to lock it in 
the desired place. The action of these will be understood 
from Fig. 1. Referring to the view there shown of the right- 
hand table it will be seen that depending from the auxiliary 
| bed two nuts engage between the shear edges. The lower 
part of these nuts is bored to receive the two shafts men- 
tioned above for moving and locking the bed, the hole on the 
left being threaded to receive the screw, while that on the 
right is plain. As seen in plan the right wing of this nut is 

| slotted out along the centre leaving two arms projecting, and 
between these arms a worm is carried on the locking shaft 
and engages with it through a key and sliding keyway. This 
worm in turn gears with a worm wheel formed on the end of 
a bolt passing vertically upwards through the winged nut. 
At the top this bolt screws into a T-headed nut sliding 
within a corresponding slot in the bed. The action of the 
locking handle is therefore to rotate both worm wheels, and 
so hold the bed firmly to the table between the T-head and 
the winged nut. As the T-heads can slide longitudinally, 
and the worms transversely, it will be seen that the bed can 
be set readily in any position, inclined or parallel, scales 
fitted to each table facilitating the operation. The left-hand 
table is identical with that on the right. 

A longitudinal adjustment can be given to the bed, so that 
the gap at the chuck can be increased or diminished as the 
work in hand renders necessary. To accomplish this move 
ment a screwed shaft is provided at the left-hand end of the 
bed. This shaft works in a nut having a pivot formed on it 
which is journaled in a small carriage sliding between the 
shears of the left-hand table. The auxiliary bed is of a two- 
shear section, 7ft. 10in. long, the leading screw being disposed 
between the shears, and prevented from sagging by a steel 

bearing strip running the whole 
length of the bed. A carriage 
slides over the bed, and on 
this the two independent tool 
slides are movabletransversely. 
Each tool slide is designed 
to hold two tools, so that 
four tools can be employed 
simultaneously in this lathe 
for sliding or tapering. For 
surfacing the left-hand tool 
carriage only is given a power 
feed. The details of the feed 
mechanism can be seen in 
Fig. 1. Each tool slide can be 
moved across the carriage by 
hand power, while a third 
handle on the carriage enables 
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the whole arrangement to 
be moved along the auxiliary 
bed. The fourth handle 


shown on the right of the 
elevation in the engraving 
controls the power feeds. 
When in the position shown, 
i.e., vertically downwards, the 
saddle and both tool carriages 
are at rest. Turning it anti- 
clockwise through 140 deg. 
throws a double-clasp nut into 
gear with the leading screw, 
thus giving the sliding and 
screw-cutting feeds. The details 
of this are clearly shown in the 
endsection—Fig. 1. Bymoving 


Detail of Locking Bole 


Swain Sc, 


The second ; the handle through 45 deg. in the clockwise direction, a lever 


pivoted on a nut engaging with the shaft there shown throws 
a clutch situated on the hand sliding shaft into gear with 
certain wheels to be seen in the plan of the carriage. These 
are in mesh with a corresponding wheel on the surfacing feed 
Mounted on the hand 
sliding spindle is a worm wheel gearing with a second, 
which, in turn, is in communication with the thread on the 
leading screw. It is by means of these wheels that the sur- 
facing feed is taken from the leading screw, and, when this 
and the sliding feed are out of gear, that the saddle, as a 
A safety knock-off gear is 
fitted to the surfacing feed mechanism. 

The tail stock is also worthy of notice, and will be seen in 
Fig. 5. As already remarked, it has been designed so that 
the work in hand may be machined right to the end with the 
minimum amount of overhang at the back centre of the tool. 
The back centre being off-set from the centre line of the main 


| bed, two long holding-down bolts can be employed, and 


these, it will be seen, are screwed up from the top and pass 
at their lower ends through an inverted T-slip fitting between 
the guides. A novel method of locking the sliding barrel has 
been adopted. Two bolts, provided with an inclined 


| Shoulder which fits against a corresponding flat portion on 


the barrel surface, pass horizontally through the tail stock 
casting, and are screwed tight by means of roughened grips. 

Throughout the lathe the provisions made for the adjust- 
ment of wearing surfaces are ample. The lathe as there 
shown is designed to take 6ft. between centres and 24in. in 
It occupies a floor space of 
When working 


From the end of the third shaft power is transmitted to the | up to its maximum capacity 8 horse-power is ample, we are 


leading screw carried in the auxiliary bed, through a telescopic | informed, to drive it. 


The performance of the lathe was 


universal joint coupling. In connection with this joint, it | demonstrated to our representative, who inspected it at work 


may be remarked that, as is well known, when the driving | on a sample piece of propeller shafting. 
shaft is turning uniformly the connecting shaft has a varying | ditions and using all four tools it took a clean cut, reducing 
If, how- | the diameter 24in. at one time. 


motion due to the interposition of a Hooke’s joint. 





Under these con- 
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LIGHT TRAIN ON THE BARRY RAILWAY. 

THE train that is the subject of this article is used 
principally to run between Barry and Llantwit Major, and 
Barry and Bridgend, on the Vale of Glamorgan Railway, which 
line is worked by the Barry Railway Company, and Barry and 
Porth on the Barry Railway Company’s main line. 

The carriages employed are some of the company’s original 
ordinary stock, which have been converted and arranged by 
Mr. H. F. Golding, the company’s locomotive engineer. 

The train, Fig. 1, can run in either direction, and consists 
of an engine and four coaches, which provided first, second, and 
third class and luggage accommodation. When not required, 
two of the coaches from either end of the engine, as may be 
found most convenient, may be removed. At times of 
exceptionally heavy traffic, when the seating accommodation 
of this light train is insufficient, the engine can be removed 
and one or more carriages inserted in its place and the whole 
run as an ordinary train. 

The train is fitted with the automatic vacuum brake, which 
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This is, in Mr. Golding’s opinion, a very much more 
economical arrangement than the ordinary combined rail 
motor car, as the engine, being independent, is always avail- 
able for other duties when not working the passenger train, 
and the carriages, as stated above, may be put into an 
ordinary train, as required. Again, the carriages are returned 
to the carriage shed and the engine to the engine-shed for 
cleaning purposes, which does away with the two sets of 
cleaners. Further, it does not entail building special 
vehicles, and all fittings, doors, mats, &c., “are of the 
standard patterns and sizes. 


EARLY GRAVING DOCKS IN SCOTLAND. 





IN connection with the recent death of Mr. David Tod, who 
was a partner in the old Clyde shipbuilding firm of Tod and 
Macgregor, Partick—whose death, at the age of seventy years, 
took place suddenly in London on January 30th—the interest- 
ing question has arisen. 


Which of the existing graving docks 
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ground, on which the ship which was to be repaired was floated 
at high water, the entrance being closed with puddle.’ He 
also informs us that this mode of dry-docking ships is used 
in China at the present day. Barges for conveying the clay 
for puddling the entrance are also mentioned in the 
** Accounts,’’ heather being mixed with the clay to make it 
more adhesive. When once the vessel to be docked was 
floated over the sill, and the entrance puddled up, there 
must have been some difficulty in pumping out the water, 
and, once it was out, keeping the dock dry. This, however, 
seems to have been accomplished. A large number of me 
were employed in the work of excavation, stables for fifty 
horses having been erected. Many of King James’s war- 
ships were laid up at the Pool of Airth, though in our day 
the tide does not go up so far. Thus what was comparative! 
deep water in the sixteenth century it now either dry land «; 
too shallow for navigation. 

The docks appear never to have been properly finished, i. 
the Holy League of Pope Julius II. plunged Scotland into 
war with England on behalf of France, and the death 
of King James at Flodden, together with the civil wa: 
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may be actuated by a small valve provided in the conductor’s 
campartment, at either end, when the carriages are in use on 
the light trains. It is also fitted with the standard guard’s 
valve, to be employed when used as an ordinary train. The 
conductor's compartment is also provided with a hand brake. 
The train is fitted with a system of water lubrication for the 
wheels, the water being drawn from the engine tanks and 
conveyed ito the extreme ends of the train, where it can be 
applied when necessary by the driver, valves being fitted for 
this purpose. 

The doors open outwards, and are provided with drop bolt 
so arranged that the weight of the handle and bolt keeps the 
doors locked. In addition, there is a wire rope stretching 
across the compartment from one of these doors to the other, 
and fastened by spring hooks in the centre, as an extra pre- 
caution against the doors flying open through the handles 
being tampered with by the passengers. It also serves the 
purpose of separating the passengers from the driver and 
conductor. 
between each set of carriages, the other ends of the carriages 
and the engine being fitted with buffers of the ordinary type. 

The coaches are electrically lighted, including side lights, 
all of which can be switched on and off from the conductor’s 
compartments, oil being used for the head and tail lights. 


4 Wheeled Carriages 





A central spring buffer—see Fig. 2—is fitted | 











Fig. 1—LIGHT TRAIN ON THE BARRY RAILWAY 


on the Clyde, and in Scotland, was the first to be constructed ? 
In some of the newspapers it was claimed that the firm he 
was connected with until 1872—when the business was sold 
to Messrs. D. and W. Henderson and Co., who still conduct 
it—was the first to construct a graving dock on the Clyde. 
This dock, still being actively used, was opened fifty-two years 
ago. The enterprise of which it was indicative receiving warm 
recognition from the Clyde Trustees of the day, who even then 
were a wealthy, though a cautious body. One of the 
Trustees, speaking at a function held in connection with the 
opening ceremony, said that they were ‘* doubtful if it would 
be a paying concern,’’ but added: ‘‘ We are proud that two 
shipbuilders have stepped out and produced what they most 
universally want—a good dry dock for the Clyde.”’ 

The distinction claimed for Tod and Macgregor—who most 
certainly were the first shipbuilders enterprisingly and 
vigorously to take up shipbuilding in iron, and who have 
often been designated ‘‘ the fathers of iron shipbuilding on 
the Clyde’’—of constructing ‘‘the first graving dock on 
the Clyde’’ is discounted by the fact since adduced 
that the first graving dock constructed on that River, 
and, indeed, in Scotland, was that at Port Glasgow. This 
was opened in the year 1762, not very far off a hundred years 
earlier than the Partick venture. Moreover, Greenock 





Fig. 2—BUFFER, COUPLING, AND CONNECTIONS 


The engine and coaches are fitted with electric bells, a proper 
code of signals being fixed in the guard’s compartment as 
well as on the engine. The engine was originally a six-wheel 
coupled type, but for this service the trailing section of the 
coupling-rod has been removed. 

The total weight of the four carriages, including passengers 
and luggage, is about 57? tons. They have a seating capacity 
of 24 first-class, 30 second-class, and 124 third-class passen- 
gers, including the conductor’s compartment. 

The followmg are the principal particulars of the engine: 

Diameter of cylinders ae : — ee 
Stroke of piston .. .. : die a eee 
Diameter of coupled wheels 3ft. 64in. 
Capacity of tank .. : 660 gallons 
Capacity of bunker 30 ewt. 





Heating sut face—Tubes 510 sq. ft. 
Fire-box 52 sq. ft. 
Total 562 sq. ft. 

Grate area ee 9 sq. ft. 


140 1b. per sq. in, 
28 tons 19cewt. 
21 tons 10cwt. 


Working pressure pee 
Total weight in working order 
Weight available for adhesion : 
The consumption of coal is 15,75 |b. per mile, with a train 
of four carriages, 


| the art beyond ‘* dug-outs.”’ 


followed with one in 1785, and a private shipbuilding firm in 
Dumbarton constructed one a few years later, which about 
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afterwards devastated the country, and the long 


which 
minority of the young King James V., brought naval affair: 


to a standstill for a number of years. Sir James Balfour 
Paul, who expresses his indebtedness to Mr. Cook, of Stirling 
for a good deal of his information, paid a personal visit to 
the site of the Airth docks, and was thus enabled to describe 
them in the most thorough and interesting manner. Several 
of King James's large warships were docked at the Pool of 
Airth, although floating such huge vessels as the Great 
Michael and the Great James over the sills must have been 
a matter of some difficulty. The Great Michael, with her 
332 guns of all sizes and her casemated ports—in truth, a 
veritab e Dreadnought—was actually docked, and her bottom 
singed before being coated with tar. She was the largest 
warship in the world at that time, her length being 240ft.. 
while her extreme breadth at the water-line was 56ft. Of 
this truly notable warship of old, which was built in 1511 at 
Newhaven (later to be famous for its fishwives), some miles 
further down the Forth, one chronicler has it ‘‘ here was built 
ane varie monstrous great schip called the Micheal,’ which 
required such a mass of timber for her construction ‘‘ that 
she waisted all the woodis in Fyfe, except Falkland Wood, 
besides the Timber that came out of Norway.”’ 


LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY ELECTRIFICATION. 
In the course of his speech at the annual meeting of 
the London and Brighton Railway Company, the chairman 
said : 

The electrical train services between London Bridge and Victoria 
were commenced on the Ist December, and met with immediate and 
considerable response on the part of the public, particularly in the 
populous districts of Denmark Hill, Peckham Rye, and Queen’s-road, 
through which the electrically-equipped line runs. 

In the very first week we had an increase of over 40,000 
passengers, and it is obvious that neither curiosity nor the novelty 
of the system has been the attraction, as we have now had two 
months’ experience of the working, and week by week there has 
been a steady and continuous gain. The increase in the number of 
passengers during the two months ending yesterday as compared 
with the corresponding period of 1908-9, amounts to the large figure 
of 440,536, or over 62 per cent. Increase first month, 55 per cent. ; 
increase second month, 71 per cent. 

From the opening day the services have run with great regularity 
and without breakdown of any importance whatsoever. Every 
credit must be given to the principal contractors, the Allgemeine 
Company of Berlin, for the very thorough and careful manner in 
which the constructional work has been done and the equipment 
installed. They readily subscribed to the conditions imposed by 
the contract, that, with the exception of the motors, which are the 
patents of Drs. Winter and Eichberg, and not made in this country, 
the whole of the plant and work should be English, _ It is satisfactory 


| to know that the distinguished president, Dr. Rathenau, and the 


1846 was lengthened, deepened, and strengthened by Messrs. | 


A. McMillan and Son, in whose shipbuilding works, known 
as ‘* The Dockyard,”’ it is still regularly employed. 
Nevertheless, it is not to Port Glasgow nor Dumbarton that 
the distinction of constructing the earliest graving dock in Scot- 
land belongs. In the recently published ‘‘ Lord Treasurer's 
Accounts,’’ by Sir James Balfour Paul, it is made clear that 
for the first dry docks in use in Scotland, we must go back to 


| managing director, Mr. Hamspohn, of the Allgemeine Company, who 


were recently in London, are mostappreciative of the way in which the 
work has been carried out by their sub-contractors, Messrs. R. W. 
Blackwell and Company, and have testified to the excellence of the 
overhead structure, to the perfection of the electrical work, and the 
solidity, comfort, and smooth running of the rolling stock, for which 
latter the Metropolitan Amalgamated Carriage Company of 
Birmingham was responsible. It has only been possible to obtain 
these results by the co-operation of the whole of our executive staff, 
and every credit is due to them for the assistance they have 
rendered in the execution of so novel and intricate a work. 

I must, however, not forget tosay that the system was introduced 
to our notice by the eminent consulting electrical engineer, Mr. 


| Philip Dawson, and that it was he who adapted its design to the 


the first decade of the sixteenth century, and centre atten- | 


tion, not on the Clyde, but on the river Forth, where ship- 
building flourished long before the Clyde knew anything of 
The first dry docks in Scotland 


| were situated at Airth, on the south side of the Forth, three 


| in number. 


miles below Alloa. According to a correspondent of the 
Glasgow Herald, who has been studying the recently pub- 
lished ‘‘ Lord Treasurer’s Accounts,’’ these docks were three 
Sir James Balfour Paul tells us ‘‘these docks 
must have been dug out of the alluvial soil at the river’s 
side, Cross timbers and blocks must then have been laid on the 


requirements of this railway. He has supervised the work 
throughout, and thanksare due to him for the capable way in which 


| he has carried out his duties and has dealt with and solved many 


difficult problems presented by the peculiar conditions of the line. 

I believe I am right in saying that this is the first recorded 
instance where electrical traction established on an ordinary steam 
railway has worked from the commencement so smoothly and 
uninterruptedly, and in this connection it is only fair to acknowledge 
the ready co-operation and help of the London Electric Supply 
Corporation, of Deptford, the contractors for the supply of current, 
and the efficiency and regularity with which their part of the task 
has been performed. The traffic results I have given you show that 
in the first two months of electrical working we have got back 
nearly the whole of our lost traffic on that section, and naturally 


| these results have led the board to think of the advisability of 
extensions, a question which I may say is already engaging our 


serious and earnest attention, 
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RAILWAY MATTERS. 


Tue German Government have set aside 4,900,000 marks 
for the reconstruction of the railway from Karibib to Windhoek, 
and the building of the north and south line which will unite 
Windhoek and Keetmanshoop. This money is being raised by 
means of the new diamond duties. 


ir appears from the report of the Victorian Railways 
(Commissioners for the year 1908-9 that the construction has been 
authorised of a railway of 5ft, 3in. gauge from Beeac to Newtown, 
distance of about 36 miles, and of a line of 2ft. 6in. gauge and 
~) miles long from Whitfield to Tolmie District. 


J URING a recent meeting of the South African Electric. 


Power Commission, Mr, A. Beaton, acting chief engineer of the 
Central South African Railways, approved of the general principle 
of electrifying the lines in the low country, and also the Springs- 
Randfontein line, largely on account of the economy of labour and 
the unhealthy districts passed through. 


THE Boer settlers in Angola, states African Engineer- 
‘uj, are Now co-operating with the Benguella Railway in establish- 
ing services from the stations instead of competing with the railway 
by road vehicles, as was at first expected. The rails, &c., for the 
section to be built from Kubal to kilom. 320 are now being deli- 
vered at Lobito Bay, and the rolling stock is due in March. 


THe Railway Commission of Canada, after a hearing, 
has decided not to recommend the running of freight trains with- 
out brakemen on the tops of the box cars. There was a demand 
that such a recommendation be made in order to make practicable 
the building of overhead bridges at a lower elevation, and thus in 
~ome cases reduce the cost of putting in such bridges where 
needed for the abolition of level crossings. 


Ix London during the year 1881 the number of pas- 
sengers carried by local railways, by tramways, and by principal 
omnibus companies was nearly 270 millions. In 1908 the number 
had actually increased to 1,377,680,180. It doés not, however, re- 
present the whole of the travelling which takes place in London in 
uublic conveyances, since it does not include the whole of the 
omnibus trafic, nor the cab traffic, and the large suburban traffic 
carried by the trunk railways, 

GREAT as has been the development of Canadian 
railways in the West during the last two years, the coming summer 
is expected to beat all records. The Canadian Pacific Railway 
innounees that it will spend.no less than £6,000,000- in exten- 
sion work during the months before the frost sets in. The 
Canadian Northern also has plans made for considerable construc- 
tion, and the Grand Trunk Pacific is ready to renew its advance 
towards the Western Coast as soon as weather permits. Much of 
the new extension will affect areas in the North-West that are being 
settled with amazing rapidity, mainly by agriculturists from the 
United States, 


WE hear that La Société des Tramways de Flessingue 
50) years’ concession for its tramways and authority to convert the 


from the municipal authorities of Flushing for the electric lighting 





| ° 
| of action. 


of the town and for the construction and working of an electric | 


tramway between the railway station and the town. 


Work is well | 


in hand on the establishment of a central generating station, which | 


will not only be able to supply energy for the electric lighting of 
the town and for the working of the tramways, but also for the 
lighting of the villages in the district. 


THE work in connection with the conversion to electric 
traction of the railway between Dessau and Bitterfeld, which has a 
total length of 16 miles, and is used both for goods and passenger 
traffic, will, according to the Electrical Review, be commenced in the 
spring. The line forms part of the scheme for the electrical trans- 
formation of the railway between Magdeburg, Zerbst, Leipzig and 
Halle, of a total length of 95 miles. It is intended to use the 
single-phase system as adopted on the State railway between 
Blankenese and Ohlsdorf, and to employ alternating-current loco- 
motives having a trolley pressure of 10,000 volts. The power 
station is being erected at Muldenstein, which is three miles distant 
from . Bitterfeld, and where ample supplies of lignite as fuel are 
available. The orders for the work are stated to have already 
heen placed, and the railway is to be ready for service in the 
autumn, 


TuHE following statements regarding Canadian railways 
are taken from the official Blue-book for the year ended June 30th 
last, Just issued at Ottawa. At that date it was estimated that at 
least 3300 miles were in process of being built. The total mileage on 
that date is given as 30,330 miles. The increase in the mileage 
opened does not include the 675 miles of the new G.T.P. transconti- 
nental railway which were opened for traffic during the year. Com- 
parative statistics show that Canada has the largest railway mileage 
in proportion to population of any country in the world, while in 
relation to area it has the smallest. There is one mile of railway 
for every 300 inhabitants, and 0.6 miles for every 100 square miles 
of territory. 
dian railways on June 30th last, a gain of 18,791 during the year. 
Salaries and wages amounted to over £12,600,000. Canadian rail- 
ways carried 32,683,309 passengers and 66,842,258 tons of freight 
in 1909, a decrease of 1,361,683 in the number of passengers and 
=e of 3,771,091 in the freight tonnage as compared with 

908, 


AccorpDInG to the Electrical Review, the Buenos Ayres 
City Council has approved the contract with the Anglo-Argentine 
Tramway Company for a system of tubes, and, the matter having 
been definitely settled, it is probable that other tube schemes will 
be considered. It is understood that the Anglo-Argentine Company 
will commence work in a very short space of time, so that it should 
not be long before the first section is opened and the first serious 
attempt to solve the traftic question properly solved. The following 
are the principal terms of the concession :—First section, between 
Plaza Mayo and Plaza Primera Junta, in Caballito; second line, 
Retiro to Plaza Constitucion ; third line, from Plaza Mayo to Calle 
Cordoba between Monte Video and Rodriguez Pena; fourth line, 
Plaza Mayoto Santa Fé, between Thamesand Darragneira. Plansand 
estimates are to be presented by April 30th next, and the first line 
finished by June Ist, 1913, the second line by December 31st, 1914, 
the third line when the diagonal avenue is opened, and the fourth 
line four years after the opening of the first line. The term of the 
concession is for 80 years from the date of signing of same. 


THE Pennsylvania Railway is distributing a pamphlet 
just issued by the Department of Commerce and Labour entitled 
‘*Packing for Export.” In 1908 this railway paid out £37,000 in 
damage claims which arose from poor and insecure packing. The 
present pamphlet describes in detail the so-called packing evils, 
and is profusely illustrated with photograghs of typical samples of 
poor packing. The annual freight loss and damage in the United 
States is estimated at £4,000,000. The loss in the foreign trade is 
not included in this estimate, but aggregates a large sum. Reports 
from consuls show not only loss in the articles shipped, but a loss 
of trade because of carelessness in packing. Machinery is 
frequently received at foreign ports in a ruined condition because 
sent in thin pine boxes ifistead of being knocked down and properly 
guarded. There is great loss in cotton bales because of inadequate 
covering, although cotton shipped from Egypt rarely sustains any 
loss. The Pennsylvania Railway has recently been educating shippers 
by taking parties of them to freight stations to see the poor condi- 
tion in which many packages of freight are received. ‘This 
campaign ef education is to be extended to cover the entire rail- 
way, 


There were 125,195 workpeople in the service of Cana- | 


‘ : A : : | the process of sterilisation. 
Middelbourg et Extensions, which some time ago secured a new | 





NOTES AND MEMORANDA. 


AccorpinG to the Electrical World, it is estimated that 
electric light is used by 700,000 American households, out of a 
total of 8,500,000 households. In communities where electric light 
is available the proportion is somewhat less than 10 per cent. 


THE copper production in the United States for 1909, 
according to statistics and estimates of the Geological Survey, 
reached the record-breaking figure of 1,117,800,000lb. This not 
only exceeds the increase of any previous year, but it is consider- 
ably greater than the total yearly increase since 1904. 


A Parts engineer calls attention to the use of the 
microphone in searching for subterranean water. One end of a 
pipe, open at both ends, is thrust a little way into the ground, and 
the microphone is then used to magnify any sound that may come 
up the tube. Running water is said to cause a sound like that of 
the wind in a forest, and dropping water one resembling a bell. 
In a branch valley of the Marne, where there is a scarcity of water, 
the microphone has led to the discovery of two valuable springs 
5Oft. below the surface. 

In a paper read before the American Society for Test- 
ing Materials, Robert Job describes a simple test of the value of 
lubricating oils under service conditions. He found that when 
heated to a temperature of 450 deg. Fah. the oils which had given 
bad results showed a very marked darkening of colour, while those 
which had proved satisfactory showed very little change. Another 
experimenter, E. Camerman, of the Belgian State Railway, has 
devised a test of oils for lubricating engine cylinders. By heating 
the oil to 400 deg. Fah. for six hours it is possible to determine the 
percentage of oi] available for lubrication after allowing for that 
which escapes with the steam. This varies from a very low figure 
to as much as 60 per cent. 

AccorpiInG to the Electrical Engineer, the Berlin 
police are now in possession of a teleprinting apparatus whereby 
police notices can be printed simultaneously at nearly 200 police 
stations in Berlin and the suburbs. The communications from 
the central office are delivered from a tape machine at each of the 
receiving stations. ‘‘This is,’ remarks our contemporary, ‘‘a 
great step in advance in police methods, but it may be permitted 
to us to suggest that the escape of criminals could be still more 
guarded against if every receiving station was also a transmitting 
station. If some outlying police-office could cause news of a 
burglary, for instance, occurring in its district to be printed 


-simultaneously in all the other police stations the whole available 


force could be on the look out at once.” 


For some long time past Dr. Nogier, of Lyons, has 
been experimenting with the mercury vapour lamp, finding that 
the ultra-violet rays emitted therefrom are very powerful in 
destroying any bacteria that may be present in limpid liquids, 
especially water. He has succeeded in removing the most virulent 
germs from drinking water without altering its chemical composi- 
tion. One minute’s exposure to the rays of the lamp suffices for 
He has now perfected an automatic 
water steriliser, consisting of an aluminium tube containing a 


- : : . > the | mercury vapour lamp, and controlled by an electro-magnetic tap, 
same to electric traction, has also obtained a 25 years’ concession | 


which at once stops the flow of water, should the lamp be put out 
This method of sterilising drinking water is claimed to 
be infinitely better—more certain, scientifically perfect, and 
cheaper—than the electro-ozone process. 

THE Canadian Department of Mines has issued in 
advance, from its annual report on mineral production, the chap- 
ters by Mr. J. McLeish dealing with chromite and asbestos mining 
in 1907-8. Canada supplies a large proportion of the world’s 
asbestos, and the Canadian output has increased steadily from 
27,414 metric tons in 1902 to 60,372 metric tons, of a value of 
190,980 dols., in 1908. The chief mines are in the eastern town- 
ships of the Province of Quebec, especially around Thetford. The 
Canadian output of chromite in 1908 was 7225 short tons (6554 
metric tons), a slight increase over that for the previous year, but 
less than the record in 1906 of 9033 short tons. New Caledonia 
remains by far the largest producer of chromite. Turkey is second, 
and Canada has fallen to the fourth place, owing to the rapid 
development of chromite mining in Rhodesia. 


DurineG the twelve months ending December 31st Great 
Britain exported iron and steel and manufactures thereof to the 
value of thirty-eight and a-quarter millions ; other metals, eight 
and three-quarter millions ; cutlery, hardware, &c., nearly five and 
a-half millions; machinery, twenty-eight millions; and _ ships, 
nearly six millions, Our exports of iron and steel and manufac- 
tures thereof for December amounted to £3,487,322; of other 
metals, to £815,181; of cutlery, hardware, &c., to £522,757 ; of 
machinery, to £2,163,893 ; and of ships, to £254,175. Among the 
items in which there were increases, when compared with the 
corresponding month of the previous year, are iron and steel and 
manufactures thereof, other metals, cutlery, hardware, &c., and 
electrical goods. The advances were £522,049, £134,712, £97,439, 
and £135,009 respectively. The total value of British exports for 
December amounted to £33,789,897. The total value of exports 
from the United Kingdom during last year was £378,379,444. 


At a recent meeting of the Royal Society a paper on 
‘*The Nature of Magneto-Cathodic Rays” was read by Mr. H 
Thirkill. In the experiments described a variable longitudinal 
magnetic field acts upon an electric discharge. The experiments 
support the hypothesis that the luminous band, which, in a strong 
magnetic field, follows the direction of the lines of magnetic force, 
and has the cathode for section, consists of slowly moving cathode 
rays. These have been bent by the magnetic field into the form of 
a very fine spiral. The charge was detected by using a sensitive 
galvanometer. On this basis the following facts observed by 
Villard and Righi are explained :—(a) The magneto-cathodic rays 
very often appear quite suddenly, and () their appearance is 
accompanied by an increased difficulty in detecting a charge on 
them ; (c) the rays are deflected by an electric field in a direction 
at right angles to the directions of both the magnetic and electric 
fields ; (d) the distance the rays extend from the cathode depends 
on the strength of the magnetic field. The conclusion arrived at is 
that there is not sufficient evidence to prove that the magneto- 
cathodic rays constitute a new kind of rays. 

ALUMINIUM and magnesium were the two earliest 
metals known to exhibit a rectifying effect on alternating currents, 
and lately a large number have been added, including tantalum. 
These, however, may be classified as belonging either (a) to those 
showing the more general behaviour, which consists in the cell 
developing a film offering a very high resistance to a direct 
current passing through it in the direction in which the metal acts 
as the anode, and having a comparatively negligible resistance in 
the reverse direction, or (+) to those that show the less general 
phenomenon, in which a similar high resistance is offered, due toa 
film which forms under the action of alternating current There are, 
however, two additional metals, viz., tantalum and niobium, which 
can be classed with the original two as manifesting the true recti- 
fying effect. Mr. Walter adds tungsten to these. He made the 
discovery while experimenting with a sealed-in tungsten lamp 
filamen. used as anode in a form of electrolytic detector, with 
sodium chloride solution as an electrolyte. The maximum critical 
voltage was observed to be about 90 volts with sulphuric acid of 
1: 15 concentration and with other solutions. In strong acids the 
critical voltages are as a rule higher with tungsten than with alu- 
minium, but not so high as with tantalum. While the sensitive- 
ness to heating is not at all pronounced, the sensitiveness to the 
cutting off of current appears to be very great indeed.. When an 
alternating current was switched on, using new tungsten anodes 
which had never previously been formed, a direct current was im- 
mediately obtained, 





MISCELLANEA. 


THE battleship Collingwood, the latest vessel of the 
Dreadnought type, has returned to Devonport Dockyard after her 
official trials. In spite of stormy weather in the Channel, the 
trials were carried out without a hitch. The boilers steamed well, 
and while the vessel was running over the measured mile at Pol- 
perro in a heavy sea the designed speed of 21 knots was attained. 


ANOTHER expert has been appointed by the Canadian 
Government to proceed to Engiand and investigate labour condi- 
tions as affected by the eight-hour day legislation and proposals. 
Several American trades, in addition to mining in Canada, have 
expressed approval of an eight-hour system, but the Government 
desire to have full information, so that any legislation undertaken 
may be well based. 

Ir. was said that aluminium cables, unless very 
thoroughly protected, could not be laid near the coast, because 
the sea air would soon corrode the metal. This, however, accord- 
ing to the Electrical Engineer, has not proved to be the case at 
Salin-de-Giraud, where there exists a considerable length of aérial 
aluminium cable, unprotected and constantly exposed to the 
saline-laden vapours arising from the salt pans over which it is 
stretched. This cable has been in use fora long time, and has 
given no trouble, which is certainly a contrast to the behaviour of 
copper under even less severe exposure. 


At the Manchester University on Saturday, February 
5th, Professor Sir T. H. Holland gave the first of three lectures on 
“The Structure of a Crystal.” The lecturer demonstrated the fact 
that a liquid of a given chemical composition forms on solidification 
crystals of a known and uniform geometricalsymmetry. By means 
of diagrams and specimens Professor Holland showed the chief 
forms taken by crystals, and also howcrystals of thesame chemical 
formation, though they varied under different conditions of 
growth from the ideal geometric form, were identical in the 
symmetry of their angles. It was upon this law of the constancy 
of crystal angles that the crystallographers relied. 


NowHeErE, states the Electrical Review, of Chicago, 
has the convenience of the incandescent lamp been more appre- 
ciated than in the field of automobile operation, and its superior 
safety and great simplicity challenge the competition of all lighting 
systems depending upon combustion for their successful operation. 
The use of low voltages in and around motor cars enables tungsten 
lamps with relatively short and thick filaments to be titted, and 
there is little or no difficulty in resisting the jar and vibration of 
the vehicle, while the elimination of inflammable material and sup- 
plies from a machine is a step toward reduced fire risk no less than 
a gain in simplicity. The high efficiency of the tungsten filament 
enables a battery of moderate capacity to be used in the supply of 
current for lighting, where the old carbon lamp would be practi- 
cally prohibitive. In a standard equipment of two 20 candle- 
power head lights, two 2 candle-power side lights, and one 2 
candle-power tail light a 100 ampére-hour storage battery will 
supply these lamps continuously for 12 hours without re-charging. 


THERE are under construction for the British Admiralty 
56 vessels of one sort or another, of 226,510 tons displacement. 
One battleship of 19,250 tons is building at Devonport, two of 
42,400 tons at Portsmouth, two armoured cruisers of 39,750 tons at 
Devonport, two third-class cruisers of 6700 tons each at Pembroke, 
and three submarines at Chatham. Private yards are building 46 
vessels, of 117,450 tons, including :—One battleship of 19,250 tons 
at Barrow, one each of 20,000 tons at Greenock and Jarrow ; pro- 
tected cruisers at Barrow, Clydebank, Dalmuir and Govan, each 
of 4800 tons, and two of 10,050 tons at Elswick ; 32 torpedo-boat 
destroyers of a total of 27,070 tons, of which there are on the slips 
at Birkenhead 3, Blackwall 1, Clydebank 3, Cowes 5, Dumbarton 
2, Govan 7, Hebburn 5, Wallsend 1, and Woolston 5; and five 
submarines of 1880 tons at Barrow. There are also, says the 
Magazine of Commerce, building at private yards for foreign owners 
or for owners not stated a battleship of 19.300 tons at Barrow, one 
of 19,000 tons at Elswigk, two scouts of 6000 tons at Elswick, and 
four torpedo-boat destroyers of 2400 tons at Scotstoun. 


OnE of the most important mining ordinances of the 
Transvaal Government within recent times is that relating to thé 
prevention of flood waters from gaining access to the mines. These 
regulations, which are the outcome of the disasters of last wet 
season, insist that the management of a mine must establish and 
keep in order storm-water trenches and embankments for the pro- 
tection from flooding of all underground workings where men are 
employed. They must also raise the collars of shafts sunk in low- 
lying ground, and keep proper watch on all reasonably accessible 
sources of danger from flooding and all artificial constructions for 
conserving water. In the event of any danger becoming imminent 
notice must be given not only to the owner of the property, but 
also to the managers of mines and works situated at lower levels. 
Plans and specifications of proposed dams, as well as particulars of 
the catchment area, must be submitted to the Government mining 
engineer for approval. If this scheme is properly administered it 
should practically end all trouble with floods, as the breaking of 
underground water into the workings is a very remote contin- 
gency in the Transvaal. 


From statistics recently published by the Canada 
Department of Mines, it appears that the annual tonnage of coal 
extracted from the Canadian mines has shown an increase since 
1896, and, as the growth of a country is indicated by its production 
and consumption of coal, this fact is held to be significant. The 
qualities mined comprise anthracite, bituminous, and lignite. The 
bituminous variety forms by far the largest proportion of the out- 
put, and is mined in British Columbia and in South-Western 
Alberta. Approximately, out of nearly 1I million tons produced 
in 1908, 10 million tons may be classed as bituminous. The total 
production in 1907 was 10,511,426 tons, an increase of 7.67 per 
cent. compared with 1906, while the increase in 1908 over 1907 was 
374,885 tons, or 3.5 percent. In 1906 1.58 million tons, in 1907 
1.69 miliion tons, and in 1908 1.38 million tons of coal were 
exported to the United States, while in those years 4390 tons, 
8514 tons, and 5557 tons were sent to Great Britain. The total 
exports were 1.83, 1.89, and 1.72 million tons. On the other hand, 
10,195,424 tons were imported during 1908, 10,651,281 tons during 
1907, and 7,443,663 tons during 1906. In 1908 only 47.3 per cent. 
of the coal consumed in Canada was produced in the country. 


In compliance with Admiralty instructions, states a 
contemporary, the whole of the movable fittings and stores of the 
destroyer Sturgeon, at Devonport, are being transferred to the 
dockyard, and at an early date she will be placed, together with 
the Starfish, in the Destroyer Reserve, which is in course of 
formation at Devonport. The withdrawal of the older classes of 
destroyers is only a question of time, and a reserve of these 
vessels will be established at the principal naval ports. Each 
vessel so transferred is to retain on board her gun and torpedo 
armament, together with such other fittings and fixtures as help 
to form the permanent equipment. The machinery, &c., will be 
subjected to periodical trials in a similar manner to that adopted 
in connection with the ships in the Special Service Divisions of the 
Home Fleet. A small care and maintenance party will be allotted 
to each group of destroyers, and will be held responsible for the 
efficiency of the hull and equipment. An examination at Devon- 
port Dockyard of the hulls and machinery of the destroyers Star- 
fish and Sturgeon having shown them to be generally much worn 
and decayed, it has been decided to withdraw both vessels from 
service, and they are accordingly to surrender the whole of their 
armament, both gun and torpedo, with all fittings pertaining 
thereto, The vessels remain in the Dockyard Reserve pending 
Admiralty decision, but it is anticipated they will be placed on the 
next sale list for disposal, 
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GOLD MINING IN COLOMBIA 


( For description see page 135) 




















Fig. 2—CASCADA MINE Fig. 3-SANTANER MINE 











Fig. 4—TRINIDAD MINE Fig. S—-PANNING IN RIO SUCIO 














Fig. 6-NUDILLALES MINE Fig. 7—SAN ANDRES MINE 
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SCOTT’S WHEEL MOULDING MACHINE. 
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The Gas Turbine. 


It was inevitable that the success which has 
attended the steam turbine should turn the minds 
of inventors towards the problem of designing 
a turbine which will utilise in a similar manner the 
heat generated by the combustion of gaseous or 
liquid fuels. In considering the subject it were 
well at the outset to avoid placing too much stress 
on analogy. It is easy but quite misleading to 
argue that as the steam turbine possesses merits in 
certain particulars that make it superior to the 
reciprocating steam engine, a turbine actuated by 
internal combustion must therefore possess corre- 
sponding advantages over the reciprocating gas 
engine. In point of fact the thermal conditions of 
the steam and the gas turbine are as the poles 


BikMINGHAM LOCAL SECTION.— | 





result of the differences in the cycles of operation, 
and next on account of the difference of the 
maximum temperatures to which the materials of 
the respective systems will be subjected. We know 
that a great part of the gain in economy in the 
steam turbine is due to the employment of a very 
much greater ratio of expansion than is practicable 


in the reciprocating steam engine. In the gas 
turbine the theoretical gain—what it will be 
practically nobody knows—is not. nearly so 


great, as it is necessary to reject the gases at a 
pressure somewhat above that of the atmosphere. 
If we agree that the uniform turning moment and 
absence of reciprocating forces are advantages which 
make a rotary form of prime mover to be desired, 
| the question arises how this end is to be obtained 
|in a machine operated by a gas raised to a high 
temperature and pressure by combustion? Further, 
will the resulting machine be more economical in 
fuel consumption than the internal combustion 
engines of the reciprocating type ? We would add 
in parenthesis that the gas turbine, after it has 
been demonstrated as a practical working machine, 
will have to run the gauntlet of criticism on the 
questions of first cost and upkeep; but these ques- 
tions obviously cannot be discussed till the machine 
is produced. 


We are met at the outset with the difficulty of 
| arranging a practical cycle without a reciprocating 
| motion of some form or other; indeed, the very idea 
of a cycle contains within it the idea of reciproca- 
tion, the alternate compression and expansion of a 
fluid with the addition of heat between the opera- 
| tions. In a steam turbine installation the air and 
|feed-pumps are, on account of the comparatively 





|small volume to be dealt with, most conveniently 
made with a reciprocating motion, though it is con- 
| ceivable that they could be replaced, the one by an 
| exhauster of turbine construction, and the other by 
F high lift turbine pump. Im the case of the gas 
|turbine, however, at no part of the cycle is the 
| volume of gas to be dealt with small. Disregarding 
| all practical difficulties, the cycle could be made of 
extreme simplicity. We should have a turbine 
| compressor compressing the pure air or air and gas 
to a high compression, then combustion taking 
place at constant pressure, and the products of 
combustion expanding down to atmospheric pressure 
in the working turbine. The initial difficulties in 
such an arrangement are that the turbine compressor 


| is relatively inefficient, and it is not easy to see how 


such an engine could be started from rest without 
the expenditure of a large amount of previously 
stored energy. Of the two methods of combustion 
that at constant volume appears the most natural 
for the reciprocating engine, that is to say it is to a 
large extent independent of the motion of ‘the 
piston. Combustion at constant pressure, which is 
used in one or two types of reciprocating engines, 
on the other hand, depends upon regulating the 
ignition to the motion of the piston, and if from 


jany cause these means of regulation get out of 
| phase, combustion reverts to that at constant 
volume. 


With a rotary machine combustion at 
constant pressure appears the more natural, for on 
account of the continuous motion of the turbine 
drum, rise of pressure to any great extent before 
the gases enter the turbine is precluded. For equal 
economy, however, combustion at constant pressure 
requires greater compression than at constant 
volume, and we revert to the initial difficulty of 
the power required to compress a large volume of 
air or air and gas to a high pressure on starting the 
engine. If this is to be accomplished by recipro- 
cating compressors a large part of the advantage of 
the turbine disappears, as we might just as well 
complete the cycle in the compressors themselves. 
Combustion at constant volume is conceivable in 
conjunction with a turbine of the impulse type 
where the charge would becompressed in small quan- 
tities, each being ignited separately, and after the 
maximum pressureis reached allowed toescapeas a jet 
or puff through a nozzle directed on to the turbine 
blades. The compression of the chargein sections, fol- 
lowed by ignition and expansion, each throughits own 
nozzle, at different phases of the revolution, so that 
the first has already given its impulse to the 
turbine wheel before the last is being compressed, 
reduces the magnitude of the starting problem as 
compared with combustion at constant pressure, 
where a much greater volume of charge has to be 
compressed to the maximum pressure before the 
cycle is started in operation. The constant volume 
system, however, again involves great practical 
difficulties, for the charge, after being compressed, 
has to be trapped, even if only for an instant, 





asunder, while the mechanical considerations are 
also widely different, first, on account of the! 


| different appliances which will be necessary as the 





while combustion is made at constant volume, and 
this involves some arrangement of valves. As one 
of the principal advantages of the turbine mechani- 
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cally is absence of valves and reciprocating parts, 
it would seem that in the constant volume impulse 
turbine we are as far off a solution as ever. It is, 
of course, conceivable that the valves might take 
the form of a revolving plate closing and unclosing 
the space between the separate combustion chambers 
and the nozzles, but anyone conversant with the 
old slide valve ignition of the earlier gas engines 
would hesitate before putting such a scheme for- 
ward. The impulse turbine, as we know, requires 
higher velocities than the reaction type, but against 
this feature may be set the advantage of being 
able to cut out some of the nozzles at low powers 
which would be specially advantageous in the 
internal combustion type. Both the constant 
pressure system with a reaction turbine and the 
constant volume impulse type are conceivable 
solutions, though in view of the many subsidiary 
problems to be solved, it would be unwise to predict 
a future for either. As to the question of economy, 
we have seen in the Humphrey gas pump that an 
appreciable gain is to be expected if the expansion 
can be carried down to, or nearly to, atmospheric 
pressure. One of the points to which the early 
gas engine designers directed their attention, was 
that of making an engine in which the ratio of expan- 
sion was greater than the ratio of compression. At 
present the reciprocating gas engine rejects its 
working fluid at pressures varying from, say, 30 lb. 
per square inch upwards above atmospheric pres- 
sure, and the utilisation of this waste in some degree 
is one of the benefits to be expected from the gas 
turbine. We are not, however, to assume that the 
internal losses in the turbine will be less than in 
the reciprocating engine; there are possible gains 
due to absence of piston friction, for example, but 
there are also possible losses in friction between the 
gases and the blades. One of the greatest, if not 
the greatest, difficulties to be surmounted, is the 
effect of the high temperature on the blades. To 
get the full effect of the impulse or reaction, these 
must be of comparatively small size and of great 
number, so that it will be practically impossible to 
water-jacket them. Whether a material can be 
found to withstand the temperature is one of the 
first points to be decided. We need not lay much 
stress on the common error, that as a very large 
amount of water-jacketing will be necessary, a great 
amount of heat will belost, and the efticiency thereby 


reduced. It has been proved as regards reciprocating | 


engines, that in any given engine the sum of the 
heat rejected from the jackets and in the, exhaust 
is practically constant, the more there is one the 
less there is of the other, and there is no reason to 
suppose that the result will be otherwise in an engine 
of the turbine type. 


Some other reflections force themselves on one in 
considering this problem. If the practical difficul- 
ties in the way of making a successful gas turbine 
prove insuperable, or if the price to be paid for 
success proves prohibitive either in cost, complica- 
tion or convenience, is there no development possible 
which will make the reciprocating engine more suit- 
able for large powers? The question of adapt- 
ability to large powers is really the governing one. 
However successful a gas turbine might be, the 
small reciprocating engine would take a great deal 
to displace it from its present position ; and we can 
form anidea of the possible demand for such an 
article by considering the present position of the 
steam turbine, which is almost exclusively employed 
for the higher powers. The objection to all large 
reciprocating engines, of whatever type, is in the 
mass of the reciprocating parts, the consequent slow 
speed, and, therefore, heavy and expensive construc- 
tion, and these difficulties can only be obviated by 
the use of a large number of small units coupled 
together. As the gas engine is at present con- 
structed, the mind boggles at the idea of forming, 
say, a 10,000 horse-power set by the use of a 
hundred units of a hundred horse each on one 
shaft. Multiplication of parts is not per se 
an objection. Considering each blade ofa 
turbine as a_ separate part, there are many 
more parts in a turbine than in a _ recipro- 
cating engine of the same power. When, however, 
the separate parts have independent motions and 
are liable to wear and to get out of adjustment, the 
objection to multiplication is overwhelming. It is 
possible, though we do not hazard an opinion as to 
its probability, that the reciprocating engine can be 
so simplified that much of the objection to multipli- 
cation of cylinders will be removed. In some very 
light engines for aeroplanes which have been con- 
structed thecylinders arearranged star fashion round 
a common crank, and in some eases the crank is 
stationary, and the engine revolves, thus removing 
the need of a fly-wheel. Given the necessary sim- 
plicity of parts, this principle might be extended to | 





build up large units, retaining the advantages of the 
small reciprocating engine with none of the disad- 
vantages of the large gas engine. Meanwhile, one 
thing is certain—much water will flow beneath the 
bridge before the gas turbine as a practical com- 
mercial article emerges from the ewigkett. 


Independent Railway Wheels. 


ALMOST from the first it was perceived that the 
resistance of railway vehicles with fixed wheels on 
curves was augmented by the fact that the distance 
to be passed over by the outer wheel was greater than 
that passed over by the inner wheel. Either one 
wheel or both had therefore to slip. The slip 
meant friction, and friction spelled wear of both 
wheel and rail. To get over the trouble in part, 
the wheels were slightly coned instead of being left 
as at first with flat treads. The coneing served the 
double purpose of keeping the flanges away from 
the rail, and as we have said, increasing the virtual 
diameter of the outside wheel. With six-wheeled 
vehicles on curves, however, the coneing does more 
harm than good, as the central wheel flange is pressed 
against the inner, not the outer, rail. As a means 
of reducing curve friction it is futile, because it is 
only by chance that the radius of the curve corre- 
sponds to the enlarged diameter of the tread near the 
flange. Again, a careful examination of what takes 
place on a curve shows that it is not at all what 
might be expected. A vehicle, be it engine or 
coach, or wagon, never rolls quietly round a curve. 
On the contrary, its path is a series of successive 
small tangents, the wheels continually running to 
the outside, and skidding back across the rail tables. 
The wear is, of course, considerable, both of wheel 
and rail. It is not remarkable that as soon as the 
|facts became known, say as far back as 1835, it 
| was proposed that the wheels, instead of being 
keyed fast on the axle, should be capable of rotating 
independently. Numbers of patents have been 
taken out for methods of applying the loose or 
independent wheel principle in practice. Up to the 
present, with the exception of experiments made in 
France and America, nothing further has been done. 
This is, we think, not remarkable. The existing 
|methods of construction have given great satis- 
| faction. 
| pre-eminently safe. 
to severe torsional stress which do not conduce to 
their longevity. It may be conceded that, taking 





it would be scarcely worth while to make a 
radical change and adopt independent 


The advent of the urban electric railway has, 


is being turned, particularly in the United States, 
to the independent wheel as a means of getting over 
a difficulty which is fast becoming intolerable. 
The wear of rails on sharp curves is excessive; the 
resistance must be correspondingly great. 
duration of rails is no longer a question of years, or 
even of months, but days. On one curve on the 
Boston elevated railway high-carbon steel rails are 
replaced on the average every forty-four days. 
In that time the heads are worn down jin. On 
our main lines there is nothing that in any degree 
parallels the wear and tear in “tubes.’’ Two or three 
years ago we dealt at some length with the causes of 
this rapid destruction. There are several, but 
among the most potent is no doubt the use of 
wheels keyed fast on the axles. It is only neces- 
| sary to look with intelligence at rails on a curve to 
understand the nature of the process of abrasion by 
which they are rapidly destroyed. 

No doubt much would be gained by carrying 
vehicles on independent wheels. These would be 
inapplicable to the motor wheels; but a sufficient 
number remain under the coaches to secure an 
important advantage from independence. While 
no sufficient case can be made out for the loose 
wheel on main line steam traffic, Metropolitan 
railways are in quite a different position. The 
sharp curves, the heavy acceleration and decelera- 
tion, the comparatively high speed, the small size 
of the wheels, all tend to accentuate the evils of 
resistance, and the wear and tear alike of the rails 
and of the tires. It follows that the independent 
wheel question appears in a special light, and that 
its claims for careful consideration, to say the least, 
areforced onrailway authorities. Nowthe twoprinci- 
pal objections that can be urged against the independ- 
ent wheel are, first, that the system must be very 
expensive; secondly, that it would not be safe. It 
may be admitted at once that to mount wheels 
independently on a railway axle would of necessity 
cost more than the normal system. How much 
more no one is for the moment in a position to say. 
If, howeyer, by so fitting trains on, let us say, the 
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Axles are, however, exposed | 


all things into consideration, for main line traffic | 
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Boston Elevated Railway, rails could be made to 
last eighty-eight days instead of forty-four days, 
it is not difficult to see that the augmented first cost 
of the rolling stock could be quickly paid, ang 
much more than paid. The reduction in the wear 
of tires alone would pay the interest on the 
enhanced first cost over and over again. We think 
we may dismiss the first argument as not worth 
further consideration. 

Concerning the question of risk, we may say that we 
have never yet heard any definite statements of fact 
on the subject. The general idea is, it seems, that 
the wheels, being “ loose,”’ would be likely to run off 
the track. There are, of course, a dozen safe ways 
of carrying the principle into practice. Let us 
examine one—and here it may perhaps be as well 
to say, that no patent rights can stand in the way, 
One wheel is mounted on a tubular half-axle. The 
wheel seat and journal are solid. The wheel is forced 
on in the normal fashion. The other wheel is fixed 
on a solid half-axle. Each so-called “half” js 
more than half the length, measured from the 
inside of the hub. The hollow axle is bored out 
and the solid axle turned up so that it fits inside, 
The wheels cannot get farther apart because of the 
axle-boxes. They cannot get nearer together because 
the solid axle will bear against the bottom of the 
tube. If theaxle-boxes are not deemed sufficient, then 
half a dozen devices are ready to one’s hand to pre- 
vent the solid slipping out of the hollow axle. It is 
all, from first to last, a question of simple con- 
struction, presenting no mechanical difficulty what- 
ever to modern machine tools. It is easy 
'to keep the journals in line and the wheel planes 
parallel. Another method consists in carrying an 
extra thick tire in a groove in the wheel rim on 
rollers. Only one wheel of each pair need be made 
in this way. The real difficulty is twofold. In the 
first place, independent wheeled rolling stock would 
be an innovation, and innovations are extremely 
unpopular on railways. In the second place, it is 
difficult to persuade railwaymen that the fixed 
wheel is wrong, or that the loose wheel would be 
a cure for the rapid destruction of rails and wheels 
which now goes on on curves. We have been 
careful to point out that no sufficient reason exists 
for a change so far as main line traffic is concerned. 
| All that we have written relates only to the very 
special traffic which is a thing of yesterday. The 
evidence goes to show that the question is now 
being regarded in a new light; and in the United 
States at all events, the loose wheel will no longer 
be dismissed with contempt. 
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The Consulting Engineer. 


however, introduced new conditions, and attention | 


THE discussion going on in our correspondence 
/columns concerning the functions of consulting 
engineers presents little that is new. None the less, 
|it is by no means devoid of interest. It is in 
effect a limited recrudescence of a dispute old in 
principle, and taking at different times various 
forms. It is said that a learned judge, asking in 
| the course of a trial to be told what a consulting 
engineer was, failed to obtain any better definition 
that that of a witness who said that a consulting 
engineer was “a man with an office in West- 
minster.” The reply was limited in scope; but not 
| & few of our readers will admit that it represented 
|a fact. The consulting engineer, strictly speaking, 
| is an office man who pronounces an opinion on the 
|merits of proposals submitted to him. But in 
| daily life he goes much further than this, and pre- 
| pares designs, and even sees them carried out. His 
responsibilities are considerable, and his knowledge 
is supposed to be, and in many cases is, extensive. 
| Unfortunately, but unavoidably, he clashes now 
/and then with those who do work to his specifi- 
leations. It is not unnatural that he should be 
sharply criticised by contractors. 

There are two principal points at general issue. 
The first is the competence of the consulting engineer 
|as compared with that of the manufacturing engineer 
—under which title we include for the nonce con- 
tractors for civil engineering work—and, secondly, 
the necessity for employing him at all. As regards 
‘the first question, it is certain that times have 
changed. The highest class of engineering informa- 
tion is no longer concentrated in a few brains. 
Thirty years ago it was, for example, almost neces- 
sary that a consulting engineer dealing with water 
supply should prepare all the general designs of a 
pumping engine, and draw up a minutely detailed 
specification to which the contractor must work. 
But in the present day there are half a dozen firms 
building pumping engines who probably know better 
how to scheme for a high duty than any consultant, 
simply, if for no other reason, because while their 
scientific knowledge is not less, their practical 
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experience is much wider. Again, it is by no means 
clear that in dealing with, let_us say, the design 
of power stations, the consulting electrical engi- 
neer is certain to do better himself than men who 
are building and selling dynamos and electric plant 
daily all over the world, and to whom a high repu- 
tation is absolutely necessary to commercial 
existence. Of course, it must be understood that 
there are exceptional cases ; to these we shall come 
hy and by. The present discussion has turned 
largely on the fitness of the consulting engineer to 
select machine tools and other machinery used in 
works. Sometimes the consulting engineer 
expects too much from himself, and sometimes 
too much is expected from him. The scope of 
his work in such cases is narrow, but within limits 
it is useful, and even in many cases quite necessary. 
Let us consider the position a little in detail. 
It is well understood that certain firms make 
special machines, and that they have high reputa- 
tions for these. Thus one makes lathes, another 
dredgers, another locomotives, and so on. Now in 
what way has the popularity of these machines been 
obtained? The answer is, of course, that it is the 
result of honest endeavour expended over a con- 
siderable number of years. And here one most 
important fact comes in. There is not at this 
moment a really successful lathe or dredger or 
locomotive that is not the result of a tedious 
process of trial and error. It is a survival of the 
tittest. No amount of so-called technical education 
can produce these things. They are one and all 
the result of experience—often of a very painfully 
acquired and costly experience. Let us suggest that 
our readers should turn up any of our Machine 
Tool Supplements. How many of the tools 
illustrated have sprung, so to speak, into exist- 
ence as new creations ? Not one. The purpose we 
have in view in writing thus is to show that the men 
who make such tools, or dredgers, or locomotives, 
must know better what is good and what is bad 
than the man who, however high his general attain- 
ments may be, lacks the experience acquired by 
those to whom the satisfying of the most onerous 
demands of their customers has been the work of a 
lifetime. The function of the consulting engineer 
is not to design machine tools, or dredgers, or loco- 
motives, but to understand clearly what he wants, 
and then to decide who is most likely to comply 
with his demands. 

We have said that there are exceptions. These 
are, however, more apparent than real. The con- 
sulting engineer is sometimes himself a specialist. 
He may, for example, be sleeping partner in a firm, 
or a man who has retired from the work of manu- 
facturing. In any case he brings with him a 
minute detailed experience, and in so far is much 
better qualified than the man who possesses only an 
office experience. We may name, for example, a 
retired locomotive superintendent. The value of his 
opinion on all that concerns railway work need not 
be enlarged upon. Ina somewhat different way, we 
have an important class of consulting engineers who 
are engaged in civil engineering work. Now, each 
work of this kind, such as a dock or a large bridge, 
or a big dam, stands by itself. Docks and 
harbours and big bridges are not made by the score. 
They are not repeated like lathes or planing 
machines, or looms or locomotives. The consulting 
engineer is employed to design the bridge or dock, 
and to determine who shall have the contract. But 
even here the contractor will bring a special kind of 
knowledge with him which the wise consulting engi- 
neer will not pretend to possess. The combination 
of Fowler, Baker, and Arrol gave the world the Forth 
Bridge. Thestoryis told of Treadwell the contractor 
he was called in once to deal with a very heavy that 
section of a line in France. A cutting on this, in 
particular, could not be got to stand. Treadwell 
took a couple of his own navvies with him and set 
them to dig in various places. Then he returned 
to the head office and told the engineers that the 
slopes must be made very much flatter. “But that 
would double the amount to be excavated, and all 
their calculations and experiments showed that that 
particular soil could stand at the slope they had 
designed.”” Treadwell told them it would not, and 
that he cared nothing for tables and experiments, 
and in the end it turned out that he was right. 
Here practical experience, coupled with engineering 
instinct, beat the office. 

The older consulting engineer, “the man 
with an office in Westminster,” is passing 
away full of years and of honour. His place 
is being taken by younger men who have in certain 
respects higher attainments. They have a fine 
field for their display ; but it is a far smaller one 
than that worked by their predecessors, The true 
and most desirable spirit is that which promotes 








harmony between the contractor and the consulting 
engineer, and we have not the least hesitation in 
saying that the most useful consulting work the 
consulting engineer can do will lie in taking counsel 
with those who propose to supply what he asks for, 
be it docks or lathes, or dredgers or locomotives. To 
utilise the result demands no doubt ability; but 
no one devoid of ability should be a consulting 
engineer. 





THE FRENCH NAVAL PROGRAMME. 


AFTER many months of negotiations between the 
Minister of Marine and the Minister of Finance, during 
which the programme of naval construction has been 
frequently modified with a view to getting the best results 
with the financial resources available, the Conseil 
Supérieur de la Marine has finally approved of the pro- 
gramme drawn up by Admiral Boué de Lapeyrére, and it 
will come up for discussion in the Chamber of Deputies 
at an early date. So far the French navy has not been 
fortunate with its programmes. Several have been pro- 
posed and sanctioned by Parliament, but none has been 
carried out in its entirety. That brought forward 
by M. de Lanessan in 1899 was the first which provided 
for the constitution of a homogeneous fleet, and was 
responsible for the construction of the six Patries, 
while M. Thomson was able to follow it up with the six 
Dantons which are now being completed. The carrying 
out of this programme, however, was hampered by a 
want of organisation in the different services, by repeated 
changes in battleship design while on the stocks 
and by the high cost of construction, due to the heavy 
prices paid for material and to the troubles arising in 
shipyards and arsenals. We need not do more than refer 
to the exhaustive report of M. Alfred Picard upon the 
state of the navy, which led him to conclude that it 
was inadvisable to start upon the construction of new 
battleships until a huge sum of money had been spent 
upon reorganising the service and giving value to the 
existing units which were to form the nucleus of a fleet. 
The deficiencies of the marine were more than confirmed 
by the Parliamentary Commission of Inquiry, and as the 
country felt that it would be fatal to limit its energies to 
the work of reorganisation, and fail to put new battleships 
on the stocks in 1910, M. Picard retired from the Ministry 
and the portfolio was accepted by Admiral Boué de 
Lapeyrére. The fact of an admiral being entrusted with 
the destinies of the navy was of itself sufficient to indicate 
the great change which has come over the French in their 
attitude towards the marine. The long period of civil 
control and bureaucracy was at an end, and the organisa- 
tion was placed in the hands of the Conseil Supérieur de 
la Marine under the control of the Minister. 

In June last Admiral Boué de Lapeyrére presented a 
programme to the Conseil Supérieur providing for the 
creation of a fleet in 1925 which would consist of 45 
battleships, 12 scouts, 60 squadron destroyers, 84 coast 
defence destroyers, and 64 submersibles. In accordance 
with the law which was passed after the publication of 
M. Picard’s report, whereby no credits were to be granted 
in the future until the final plans of the battleships were 
approved of, and everything was in readiness for the 
giving out of contracts, Admiral Boué de Lapeyrére per- 
formed a remarkable feat in preparing the plans of the 
proposed new battleships of 23,500 tons in time for the 
debate on the estimates, which, it was expected, would 
have taken place towards the end of last year. There 
has, however, been much discussion between the Admiral 
and the Conseil Supérieur de la Marine over the com- 
position of the fleet ; and, finally, instead of providing for 
constructions during a period of fifteen years, it was 
decided to concentrate effort over the next ten years, the 
Conseil apparently being of the opinion that in view of 
possible new developments it would be unwise to enter 
into engagements too far ahead. Consequently the new 
programme provides for a home fleet in 1919 composed 
as follows :—Twenty-eight battleships, forming four 
squadrons of six battleships,with four vessels in reserve ; 
52 destroyers, of which 12 will accompany each squadron 
and four will be held in reserve ; 10 scouts, of which two 
will be attached to each squadron and two will be held in 
reserve. There will be a fleet for foreign service con- 
sisting of ten vessels, in addition to gunboats and similar 
craft. Special importance is given to submersibles which 
are being regarded with much more favour since the 
successful trials carried out with craft of bigger tonnage, 
notably with the new submersible Archiméde, and the 
strength of the fleet in these vessels is to be brought up 
to ninety-four, together with four boats for sinking mines. 
The navy is to be supplied with transports, training 
ships, and other similar craft. The life of battleships 
for foreign service, built after 1909, is fixed at twenty-five 
years from the time they are put on the stocks, and for 
those constructed before that date the duration is twenty 
years. Scouts will be withdrawn from service when they 
are twenty years of age, and torpedo boats, submersibles, 
and submarines within a period of seventeen years. As 
regards the disposition of the home fleet there will be two 
divisions, each composed of two squadrons, of which one 
will always have its full complement, and the other 
reduced effectives. The scouts and two fleets of twelve 
torpedo boats will be maintained with their full com- 
plements. For coast defence the submarines and sub- 
mersibles will be kept up to their full strength, and one 
half of the torpedo boats will also have their entire 
complement. 

A special feature of the programme is the importance 
attached to stores and ammunition, both on shipboard 
and on shore, and the credits asked for provide for 
sufficient fuel, ammunition and stores to meet all emer- 
gencies, the quantity being fixed periodically by the 
Minister. Improvements in ports and arsenals are also 
regarded as part of the programme, In a word, the 








recommendations of M. Alfred Picard serve largely 
as the basis of the new programme, which has been 
enlarged and developed to admit of the simultaneous 
creation of a homogeneous and powerful fleet. It is pro- 
posed to put on the stocks two battleships in 1910, in 1911 
and in 1912, and as their construction is not to exceed 
three years the French navy will have, in 1915, six new 
battleships of 23,500 tons. By 1919, when the programme 
will be complete, the only existing battleships which 
will not be withdrawn on account of the age limit will be 
the Suffren, the six Patries, and the six Dantons, so that in 
addition to the six battleships to be put on the stocks 
during the next three years it will be necessary to build 
nine others by 1919. Quite a number of battleships will 
be withdrawn by this date. The cost of carrying out this 
programme will be 1,400,000,000f., or approximately 
£56,000,000, and this will be in addition to the 
130,000,000f. still available under the old programme. 
It is not surprising that after exercising considerable 
ingenuity in apparently tapping every new source of 
revenue, the Minister of Finance should object to be 
confronted with the problem of looking for new supplies, 
but the question of a strong navy has become a national 
one, and now that the country has confidence in the 
ability of the Minister to carry out the new programme 
on sane and prudent lines, the country will make every 
sacrifice to provide what is necessary. 
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Tue “ Taschenbuch der Kriegsflotten for 1910,” which has 
as frontispiece a very good reproduction of the battleship 
Nassau, is, as usual, very uncommunicative about new 
German construction. For the six battleships which are 
to be completed this year, next year, and in 1912, neither 
armament nor displacement is given. The same policy is 
followed with the armoured cruisers, including even the 
Von der Tann, which is due for completion in the course 
of the next twoor three months. Even two small cruisers 
are treated with the same mystery, and so are the new 
destroyers, some of which are practically complete by 
now. There is something rather absurd in this system of 
mystery-mongering, since some, at any rate, of the 
details are public property. 

Turning to the plans, we find the same principle carried 
into effect. The armour thicknesses of the Nassau class 
are all carefully omitted, although it is perfectly well 
known that the belt is somewhere about 1lin. thick. The 
motive for this concealment is doubtless a patriotic one, for 
which we have great admiration, but it seems to display 
a certain lack of humour! The photographs, generally 
speaking, are somewhat out of date, except as regards the 
American navy, where, at any rate, several ships are 
shown with their existing rig. At the end of the book 
there are some photographs of dirigibles. From these 
Zeppelin III. is omitted, while, for some extraordinary 
reason, our long defunct “ Nulli Secundus” is included! 
The photograph given of the Lebaudy is also some years 
out of date. There is a very good section dealing with 
anti-balloon artillery. Despite its inaccuracies, however, 
when one considers that the book is sold at a small cost, 
one cannot but regard it as an extremely creditable pro- 
duction. 

Beyond that it produces a plan of the new 
Russian battleship Gangoot, there is nothing of novelty 
in “ Les Flottes de Combat,” which is decidedly inferior to 
its German rival. There is the same puzzling lack of 
arrangement, as usual. 








SHORT NOTICES. 


Structural Details or Elements of Design in Heavy 
Framing. By H.8. Jacoby. London: Chapman and Hall, 
Limited. New York: John Wiley and Sons. Price 10s. 6d. 
net.—The mechanics of wooden structural details has in this 
country received but little attention as compared with that 
given to iron and steel work. In America, where wood enters 
much more largely into many types of buildings, considerable 
time has been devoted to the study of its stress-resisting pro- 
perties. In the above book the reader will find an ample 
discussion of all points entering into the design of wooden 
structures. The book is, however, intended at the same time 
to give the student some idea of the principles underlying iron 
and steel structure design, for in many cases the broad 
elements connected with the two classes of material are 
fundamentally identical. The first two chapters deal very 
fully with the subjects of fastenings and joints used in timber 
framing. The third and fourth discuss the considerations 
entering into the design of wooden beams and columns and 
of wooden roof trusses. In the fifth will be found a brief 
account of some examples of framing in practice, while the 
last chapter treats of timber tests and stresses. The book is 
very fully illustrated with a series of excellent drawings. The 
reader on this side of the Atlantic will probably find the 
numerous references made throughout the work to American 
literature somewhat of a drawback to the book, but, as the 
author reasonably points out, the immense amount of experi- 
mental work which has been done renders such a course 
inevitable ifthe book is to be kept within reasonable limits. 

Elements of Machine Design. By D. S. Kimball and J. H. 
Barr. London: Chapman and Hall, Limited. New York : 
John Wiley and Sons. Price 12s. 6d. net.—The authors of 
this book have compiled a work which represents in many 
ways American ideas on the subject of design. We do not, 
therefore, anticipate that it will replace any of the many 
excellent text-books on the subject in use in this country, nor 
can it be recommended as a guide without a word of warning 
as to the difference between American and English practice. 
An attempt has been made in the work to combine the 
energy-transmitting and transforming aspect of a machine 
with the considerations more usually dealt with in a book of 
this class, The subjects of strength of materials and 
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machine design are now so vast that we believe there can be 
little advantage in crowding them into a single volume. 
But the close connection between the two should always be 
borne in mind, and perhaps with some the authors’ method 
will find approval. The work is, on the whole, well written, 
and the illustrations, although fewer than is customary and 
specially useful in such works, are well executed. 

Applied Mechanics.—By D. A. Low. London: Longmans, 
Green and Co. Price 7s. 6d. net.—Most engineering 
students know Professor Low’s book on ‘‘ Machine Design.”’ 
In the above book, which may be taken as a companion to 
his earlier work, the author has provided a valuable 
addition to the student’s library. If only for its excellent 
illustrations, the book would be welcome as an aid to study. 
But, in addition to the clear diagrams, the accompanying 
matter is ably written, and in a manner which cannot be 
overpraised. The volumes on applied mechanics are already 
numerous, and, as they must necessarily deal largely with 
the same considerations, there would be little excuse for a 
fresh addition if it did not possess distinctive qualities in the 
way of exposition and illustration. In both these directions 
Professor Low’s book is amply justified. Each subject 
taken up is treated in a thorough manner—much more so 
than is common in books of this class not of a specialised 
nature. In particular, we would mention the chapters devoted 
to the discussion of the design of structures and the subject 
of dynamometers. There is probably at least one better 


account of governors to be found in our text-books on applied | 
mechanics, but we doubt if the student will readily obtain a | 


clearer discussion of the balancing of engines or one more 
compactly written than is to be found in chapter 26 of this 
book. 
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LOYAL SCOTTISH SOCIETY OF ARTS.—A course of three Keith 
lectures will be delivered in the hall, 117, George-street, Edin- 
burgh, by Mr. F. W. Lanchester, of Birmingham, on ‘‘ The Flying 
Machine,” on February 14th, 28th, and March 14th, commencing 
each evening at 8 o'clock. Tickets may be obtained from the 
secretary, Heriot-Watt Coilege, Chambers-street, or the treasurer, | 
U, J, Shiells, C,A., 141, George-street, Edinburgh. 
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THE ARGENTINE DREADNOUGHTS. 


for Argentina have at last been given. Both are to be built 
by the Fore River Shipbuilding Company, of Massachusetts, 
and it is stated that the price is in the neighbourhood of two 
anda-quarter millions. The ships were discussed long before 
the Dreadnought era, and, step by step, as improvements in 
the design of battleships have been made, the requirements 
of Argentina have advanced. It may, however, be taken that 


design, with twelve 12in. guns, two of the barbettes being 
echeloned. 
It has been asserted that the orders were lost to Great 


Britain on a matter of price. If that is so, it can only be 
because the Americans have accepted the contract at a sacri- 


ment made special efforts to secure the order for the Father- 


build the vessels more cheaply than they could have been 


would have been lower than an American price under normal 





the design now adopted will be a fairly normal Dreadnought | 
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| A HIGH-SPEED STEEL TEMPERING FURNACE. 


THE orders for the two long-talked-of first-class battleships 


| 





THE successful use of high-speed steel in the machine shop 
is largely determined by the treatment which it receives yt 
the hands of the smith, and in the operation of tempering 
or hardening there are abundant opportunities for the exercise 
of much skill on the part of the workman. Where the 
haphazard methods of an ordinary smith’s fire are employed 
for this purpose the tool may readily be given such a trcat. 
ment as will greatly detract from its efficiency or long life jy 
the machine. As a result the steel makers have frequently 
to bear the blame for supplying a poor quality of steel. Th. 
art of tempering is not an easy one to learn, and with 
modern high-speed steel the difficulties are increased, |ut 
refined methods and special appliances are now replacing 
the somewhat crude procedure of former days. One of the 


fice, but there are very good reasons for believing that poli- | most essential conditions to be observed when treating the 
tical arrangements have had more to do with the matter than high-speed steels now so plentifully used is the constancy, 
anything else ; indeed, it is known that the German Govern- | the temperature and the even heating of the tool when jy, 


the furnace. Ié is, moreover, particularly desirable that the 


land, and that they offered a subsidy of no less than 15 per | tool should be raised slowly to the required high tem. 
cent. of the price. It is quite incredible that America can | peratures. To secure uniformity in these respects the 


Churchill Machine Tool Company, Limited, of Manchester 


built here, and it is pretty certain that Germany’s price | has devoted much attention to the whole subject of temper 


ing, and in the special type of heating furnace herewith 
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ARGENTINE 


| conditions. We think, therefore, it may be accepted as 
certain that politics have had not a little to do with the 
| placing of the order. 

The vessels, of which we give a rough sketch above, will 
| displace 25,000 to 27,000 tons. They will be propelled 
| by turbines, at a maximum speed of 22 knots, and will 
| have water-tube boilers, in six groups. The mast will 
| be of the United States type, but smaller. Besides the 
| twelve 12in. guns, all of which it will be possible to 
fire on either broadside, there will be 12 6in. and probably 
the same number of 4in. The belt between the forward and 
after turrets will be 10in. thick, and Qin. at the ends and 
| above the armoured deck. The casemates for the secondary 
battery will be of 6in. armour plate, and the big gun shields 
and conning towers of 12in. plate. %& will be seen that the 
vessels promise to be exceptionally powerful. 


THE DREADNOUGHT RAIL PLANER. 





ON page 313 of our issue of Sept. 27th, 1907, we gave a short 
description of the Dreadnought hand-milling file which had 
| then been recently introduced by the Patent File and Tool 
Company, Limited, of 8, White-street, E.C. The same idea 
has now been adapted by the addition of handles, so as to 
form a rail planer suitable for levelling railway and tramway 
rail joints and for smoothing irregularities in rails of every 
description. The new tool, which is made of high-quality 
Sheffield tool steel hardened by a special process, is known 
as the Dreadnought rail planer, and it has been patented. 
Its efficacy is attributed largely to the shape of its teeth. 
This was well illustrated in the engraving accompanying the 
original article describing the file, which we now reproduce. 








THE DREADNOUGHT HAND MILLING FILE 


It will be observed that the teeth are deeply cut and con- 
| centrically curved. The form of handle varies somewhat with 
| the size of the plane, and depends upon whether the tool is 
| to be used by one or two men. In the former case the 

arrangements are similar to those of an ordinary wood plane. 
| In the latter there are two brackets, one at each end of the 
| tool body and each having a wooden cross handle. In both 
| cases the cutting tool of the appliance is carried in a heavy 
solid body which gives the requisite pressure. It is claimed 
| for this planer that it is portable and easily handled; that 
its teeth have a shearing cut ; that it cuts from 300 to 500 
| per cent. faster than an ordinary file ; that its cutting edge 
is maintained for periods far exceeding in length those 
| experienced by other tools used for a similar purpose ; that 
| it is absolutely self-clearing and does not clog, and that it 
| leaves a quite smooth surface. 





| | Swain Se 


BATTLESHIPS 


illustrated, which has been designed as an outcome of these 
researches, it is claimed that a satisfactory solution to thi 
problem has been obtained. 

This furnace consists of two chambers arranged one above 
the other. To the lower chamber a gas supply is led, while 
mounted on the base is a small belt-driven pressure blower 
whereby the draught may be regulated so as to produce the 
desired temperature. The upper chamber receives its supply 
of heat from the waste gases of the lower furnace. Suitable 
racks are disposed opposite the entrance to each furnace. 
When tempering a tool it is first placed within the upper fur 












z, a. “as 
eS oe 
os 


it 














GAS HARDENING FURNACE 


nace, when it is gradually warmed up to a temperature of 
about 800 deg. Cent. It is then removed to the lower cham- 
ber, when its temperature is quickly raised to 1300 or 1400 
deg. Cent., after which it is cooled in the ordinary way. 
The fact that the first heating is gradual and the second 
rapid is, according to the makers of this furnace, an essen- 
tial feature of successful working, and they inform us that 
this statement has been borne out by a large number of tests 
which they have made with it. In addition to this the tool 
can be kept under observation during the whole of the operation 
of heating, an advantage which is lacking in some furnaces, 
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LIGHT STEAM TRACTOR. 


ONE of the difficulties which has been encountered in 
designing satisfactory power transmission gears for light 
.team motor tractors is that of maintaining the driving gears 


correctly in mesh under all travelling conditions. This diffi- 
culty arises on account of the vertical movements of 
the driving axle. The accompanying illustration shows 


a compound steam tractor made by Mann’s Patent Steam 
Cart and Wagon Company, Limited, Leeds, in which the 
desired end is achieved in an unusualmanner. The drawing 
shows a transverse section of the engine through the main 
axle and also a side view of the springs. It will be observed 
that the latter are placed outside of the horn plates and below 
the axle, the use of long laminated springs allowing a 
movement or ‘* play ’’ of 1}in. in the axle-boxes, thus giving 


Lever for Locking 
Differential Gear 


The sectional illustration also shows very clearly the 
arrangement for locking the differential gear on the main 
driving axle from the foot-plate. The engine has a loose 
winding drum to enable a wire rope to be uncoiled while the 
engine is travelling forward. 
by a spring catch which is brought into gear without the 
driver leaving the foot-plate. 


A NEW PUMP. 


FOR pumping oil, water, and other liquids, 
Lacy, Hulbert and Co., Limited, of 91, 
Westminster, is introducing a new type of pump. 





the firm of 


It is claimed 
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TRANSVERSE SECTION 


easy running. It will also be noted that the nuts for adjust- 
ing the springs are in convenient and accessible places. 

The tractor has a four-shafted engine, the two intermediate 
shafts being almost in the same horizontal plane. The right- 
hand intermediate bearing is connected to the right-hand 
main axle bearing by an adjustable coupling nut, so that the 
teeth of the main driving pinion and wheel are always in 
gear to the same depth. In the drawing the second inter- 
mediate shaft bearings are shown in section, the left-hand 
hearing being pivoted so as to allow the right-hand end to 
rise and fall with the driving axle. This intermediate shaft 
is in line with the first intermediate shaft when the main 
axle is in about its mid-position in the axle-box. The result | 























Section Looking Forward 





OF MANN’S TRACTOR 


| that these pumps are capable of producing a vacuum at the 


| 
| 





of this arrangement is that as the movement in the right- | 
hand end bearing is divided between the extreme upper and | 
lower positions it makes very little difference in the meshing | 
of the teeth of the double wheel with. those of the gear | 
wheel on the first intermediate shaft. 


and that they will deliver against a 
pressure of over 1001b. per square inch. They are positive 
in action, and their output is proportional to the speed. In 
the illustration—Fig. 1—a complete pump of this kind is 
shown, whilst Fig. 2 shows the internal mechanism from which 
the principle will readily be gathered. The portion A revolves 
with the shaft. Inside this revolving element, a block B is 
fitted which is capable of sliding backwards and forwards. It 
can be seen that there is a slot in the block B, and inside this 
slot there is a hollow roller C. The pin D, which is fitted 
excentrically in the end cover, fits into the roller C. The 
result of this construction is that the block B has a 
reciprocating motion, but it also turns round with the portion 
A. In the position shown the block has moved to the right, | 


suction end of 29in., 


and naturally, if the pump were at work, water would be | | 
in 
' revolving, covers up the suction inlet, and the water is carried | E.C., who will be pleased to send full particulars to any inquirer, 


drawn in at the suction on the left. The portion A, 





This drum can also be operated | 


Victoria-street, | 


forward in the space shown in the illustration. As soon as this 
space reaches the delivery. outlet, by reason of the position of 
the pin in the cover of the case, the block B is moved in the 
direction of the outlet, and the water is forced through the 
delivery pipe. It will thus be seen that although a rotary 
motion is imparted to the spindle, the pump is devoid of gear 
wheels or vanes, and that it has no valves. Another point to 

















Fig. 1—-ROTARY PUMP 


| be noticed is that there is only one bearing. The makers 
| anticipate that the life will be exceptionally long and that the 
| efficiency will be maintained for a considerable period. We 
| have seen a small pump of this type tested when a good 
| vacuum and delivery pressure were easily obtained. Large 
| numbers of these pumps have already been made and put into 
use in connection with circulating the oil and water of air 
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Fig. 2—PUMP OPEN 


machinery. For 


| compressors, 
this new form of 


petrol engines, and other 
| lubricating the bearings of steam turbines, 


| pump appears to be very suitable. 


INTERNATIONAL CONGRESS OF REFRIGERATION AT VIENNA.—The 
second Congrés International du Froid will be held at Vienna in 
| October next, from the 6th to the 12th, before the close of the 
International Sporting Exhibition, and the University has been 
lent for the meetings. Briefly, the subjects to be discussed are 
the science of cold ; the industrial production of cold; the appli- 
cation of cold to alimentation and to other industries ; transport ; 
and legislation. The first Congress, held at the Sorbonne in Paris, 
was attended by some thousands of delegates, including official 
representatives of forty-three different States and nearly one 
hundred persons from England, and success seems already secured 
for the second Congress at Vienna. A representative and 
influential British Committee is now in course of formation, and 
the British Colonies are giving their support. Those who may 
| wish to submit a paper, or to attend the Congress, are invited to 
| communicate with the hon. secretary for the United Kingdom, 
Mr. R. M. Leonard, at 3, Oxford-court, Cannon-street, London, 
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MANCHESTER'S DRAINAGE SCHEME. 





A FEW weeks ago we mentioned that the Manchester Cor- 
poration Rivers Committee had before them a report from 
Mr. T. de Courcy Meade, the city surveyor, dealing with the 
inadequacy of the existing main sewerage system of that city, 
and that the Committee, before proceeding further, had been 
authorised by the City Council to submit the scheme to Sir 
Alexander Binnie. The total outlay required on the work is 
estimated by the surveyor to be £841,300, of which amount 
£542,600 will require to be spent at once. From the sur- 
veyor’s report it appears that the sizes of the present outfall 
and intercepting sewers were decided upon in 1887 by Mr. J. 
Bailey Denton, who based his calculations on a population 
of 868,522, or double that of the year mentioned. It is 
pointed out, however, that the estimate of the sewage, sub- 
soil water, and rainfall, in relation to the population was 
much too low. The estimate of the future water supply was 
for an increase of 25 per cent., or from 20 to 25 gallons per 
head of population; whereas the actual quantity of water 
now supplied is considerably in excess of this amount. It 
was also estimated that the quantity of sewage from a popu- 
lation of 868,522, plus subsoil water and rainfall entering the 
outfall sewer would be 12,177 cubic feet per minute, or .014 
cubic feet per minute per head, whereas the actual quantity 
of sewage from the present population—608,059—plus subsoil 
water and rainfall that entered the outfall sewer on July 31st 
last was 19,854 cubic feet per minute, equal to .033 cubic feet 
per head, or 136 per cent. more than the estimate. Rainfall 
at the rate recorded on the date named is not uncommon. 
In mitigation of the error made in the calculation, it is stated 
that when the above estimates were made no reliable data 
concerning the rate at which rain falls in Manchester were 
available, nor were there any gaugings of the sewers showing 
the quantity of the sewage and rainfall entering from areas 
with varying densities of population, neither could Mr. 
Bailey Denton have foreseen the effect of the agreement with 
Stretford which was entered into subsequently. 

Mr. Meade’s report contains particulars of the development 
which has taken place with the portion of Stretford—1636 
acres—which is drained into the Manchester outfall sewers 
under the agreement of December 21st, 1888, from which it 
appears that the resident population has increased from 
15,090 to 27,975 ; the number of houses from 3011 to 5995 ; 
and that the developed area is now 50 per cent. of the whole, 
whereas sixteen years ago it was only 25 per cent. Much of 
this rapid growth is due to the Manchester Ship Canal. 
Further, it seems that the maximum quantity of storm 
water to be admitted into the sewers under the agreement 
was 2,227,000 cubic feet per day, whereas three times this 
quantity fell in 90 minutes on August 16th last. Mr. Meade 
states that there is conclusive proof that the outfall and 
intercepting sewers are inadequate. The report contains a 
list of twenty-nine new intercepting and outfall sewers 
required sooner or later. His estimates for urgent works in 
the southern half of the city include eight sewers, to cost 
£197,000. For urgent outfall works outside the city £285,000 
will be necessary for requirements for the next fifty years, 
while for urgent works in the northern half of the city 
£93,700 is required. In addition to the above, works valued 
at £299,700 will ultimately become necessary to complete the 
scheme. 


THE AUSTRALIAN NAVY: LAUNCH OF THE 
DESTROYER PARRAMATTA. 

THE Fairfield Shipbuilding and Engineering Company, 
Govan, launched on 9th inst. the first of the torpedo-boat 
destroyers which are being constructed on the Clyde for the 
Commonwealth Government. Destroyers, as a rule, in these 
days are slipped into the water without much ceremony or 
attention being called to the circumstance, but as this par- 
ticular vessel forms the first unit of a fleet for Australia, and 
represents the beginning of a policy of colonial naval defence, 
the occasion was marked in a special manner, a representa- 
tive company of naval and other authorities being present, 
and the ceremony of launching being performed by Mrs. 
Asquith, wife of the Prime Minister. The Parramatta, as 
the vessel was named, is one-of three similar craft which are 
at present being built on the Clyde, two by the Fairfield 
Company and one by Wm. Denny and Bros., Limited, Dum- 
barton, the contracts for which were placed in April last, 
through the agency of Captain Muirhead Collins, R.N., re- 
presentative of the Commonwealth of Australia in London. 
The Fairfield Company’s second vessel, which will be named 
the Warrego, will be sent out in sections and rebuilt and 
completed in Australia, but Denny Brothers’ vessel will, like 
the Parramatta, be completed before leaving the Clyde. She 
will be named the Yarra, all the three names being those of 
Australian rivers. 

The vessels are being constructed under the superin- 
tendence of Professor J. H. Biles, of Glasgow University, and 
do not differ very much from British destroyers of the latest 
class. They are, in fact, of the first British ‘‘ River ’’ class 
with improvements. Their dimensions are :—Length 2453ft., 
breadth 24ft. 3in., and 700 tons displacement, compared with 
222ft. length, 23ft. 6in. breadth, and 600 tons displacement 
in the ‘‘ River’’ class. The latter have water-tube boilers 
and reciprocating engines, and they attained, with a full 
sea-going load, a speed of 25% knots. The Commonwealth 
destroyers are to be fitted with turbine machinery, and steam 
will be raised by oil fuel. The speed under Admiralty con- 
ditions will be 26 knots, but as they are for a larger area of 
operations their radius of action has been increased beyond 
that of the British type, and enough oil will be carried to 
steam 2500 knots. The armament is to consist of one 4in., 
three 12-pounders, and three 18in. torpedo tubes. The 
vessels are built of high tensile steel, and follow the practice 
of the British Admiralty in all structural details of hull for 
the “‘ River’’ class of vessel. In the officers’ and crew’s 
quarters, however, there has been a departure, which follows 
in the line of change recently made in the Dreadnought 
battleships. The officers are forward, immediately under the 


chart-house and bridge on the forecastle, while the crew are 
partly underneath the officers’ accommodation and partly 
aft. The crew will number 66. 
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DEVELOPMENT AND USE OF THE NEW 
SPEED STEELS.* 


By Mr. WALTER CARTER. 


HIGH- 


WHEN, almost one year ago, statements were made by a well- 
known professor respecting the powers of a certain high-speed 
steel, the metallurgical and engineering world received a greater 
shock than had probably ever previously been experiénced ; but it 
is now very generally admitted that claims were then made which 
have since been found to be inaccurate, and consequently have 
been abandoned. Such sensational announcements are not to be 
commended, for it is common knowledge that the results of many 
of the trials made with the earlier ‘‘new high-speed steels” were 
not of such a character as to induce a belief that any improve- 
ments had been effected, but rather the reverse. Consequently 
prejudices were engendered which have had the effect of delaying 
the use of really improved ‘new high-speed steels” to the detri- 


advantage of steel users. The object of this paper then is to give 
particulars of some applications and uses of new high-speed steels, 
and to show that in some instances at least very considerable 
economies may be effected by the use of the same. 

In dealing with a subject such as is indicated by the title, one 
experiences some little difficuly in deciding at which point to start, 
for included among the members of such an Association as I have 
the honour to address will be found persons who are quite familiar 
with all the processes and details of tool steel manufacture, whilst 
on the other hand there may be members who have not had the 
opportunity of acquiring such information. I propose, therefore, 
with the consent of the first-mentioned members, to commence by 
indicating in the briefest possible manner the processes of such 
manufacture. Tool or ‘‘ crucible” steel is made by the fusion of 
iron and charcoal in crucibles, hence the name ‘‘ crucible steel.” 
All steel which is made in crucibles is not necessarily tool steel, 
steel so manufactured being used for some other and specific 
purposes. So far, however, as the subject of this paper is con- 
cerned, tool steel means steel made in crucibles. Just how 
ancient this method of manufacture may be I donot propose to 


thousands of years anyway, and to-night we are not very much 
concerned about ‘‘ antiques.” 

In the manufacture of *‘ ordinary” or ‘‘ carbon” tool steels, bar 
iron, after conversion into blister steel by cementation with char- 
coal, is broken up into suitable sizes, melted in a pot or crucible, 
poured into a cast iron mould, and allowed to cool. 
ingot is afterwards re-heated and either hammered or rolled to the 


be taken as a general method, and will serve to show how other 
steels have been developed. 

There are two welt kn 
melting crucible steel, ¢.¢., in coke-fired, gas fired, and electrically- 
heated furnaces. Whilst each of these methods possess advantages 
peculiar to themselves, the gas and electrical methods have usually 


them ; but whatever advantages there may be from the use of 


firi 
&c. &e., produce what may be referred to as ‘‘carbon-alloy” 
steels, though not usually referred to as such. 
have advantages over ‘‘ straight-carbon ” steels for certain purposes, 
in that tools made of such steel have greater cutting powers, whilst 
they also possess a distinct advantage of being forged and hardened 
with less risk of failure. Self-hardening steels are made in the 


and manganese and silicon. 
and were the forerunners of the quick-cutting steels. 
High-speed steels—which are also self-hardening 
usually assisted to cool by either cold air blast or quenching in oil, 
follow the lines of the old self-hardening steel, but contain greater 
quantities of tungsten and chromium, and very much less carbon 
less than one-fourth the quantity. The difference of carbon con- 
tents is the real and greatest difference between the old self- 
hardening steel and high-speed steels, and, so far as the present 
knowledge of heat treatments extend, an insurmountable barrier 


speed steels. 


The new high-speed steels do not differ very greatly from what 


used commercially in high-speed steels, ‘.c, vanadium. Some 
makers are, it is true, using molybdenum to a greater extent than 
formerly, whilst titanium and other elements have been experi- 
mented with, but it cannot yet be said that such steels have proved 
entirely satisfactory. 

Vanadium is an element found in different parts of the world 


to make the mining of it commercial. Recently, however, con- 
siderable quantities of the ore have been found in South America. 
Pure vanadium is silvery white in appearance, and only melts at a 
very high temperature. The ore is calcined in special furnaces 
and made into units of 4 cwt. to 1 ewt. lots, these units being 
termed ‘‘ buttons,” which are afterwards broken up into the sizes 
required by the steel maker, different sizes being used, according 
to the class of furnace in which the steel is melted. 

The manufacture of this vanadium is effected by secret methods, 
the largest plant hitherto having been located near Pittsburg. 
Recently, however, a plant has been started at Garston, near 
Liverpool, under the superintendence of Mr. Kent Smith, who was 
formerly connected in an important capacity with the American 
Vanadium Company, Pittsburg. 

The use of vanadium in tool steels may almost be referred to as 
‘* homeopathic metallurgy,” for it appears to be almost a question 
of not how much to use, but rather how small a quantity, which 
may be instanced from the fact that high-speed steel containing 
only 25 per cent. vanadium possesses in some cases twice the cut- 
ting capacity of similar steel which does not contain vanadium. 
The very powerful nature of it naturally makes it very difficult to 
use, for in addition to a capacity for imparting increased cutting 
powers to the steel, it also exerts a very pronounced scavenging or 
cleansing action, owing to the affinity of vanadium for oxygen and 
nitrogen, with which it combines and passes off, or is removed in 
the slag. Should this scavenging action be too severe then, the 
resulting steel will not possess that ‘‘ body” without which tool 
steel can never be satisfactory. 

It is also evident that if a portion representing one-four 
hundredth part of the whole exerts such enormous influence over 
the result, the personal element-is correspondingly an important 
one, for the more powerful the instrument employed the greater 
is this personal element intensified. The manufacture and use of 
such steels, then, will more and more tend to differentiate and 
classify steel manufacturers according to their ability to use well 
the materials nature has provided, as distinct from merely using so 
much of this and that. 

It is interesting to refer here to a statement found in a paper 
read before the Iron and Steel Institute in October, 1904, by Mr. 
J. M. Gledhill, proving very conclusively two things :—(1) That 
the use of vanadium in high-speed steels is not entirely new or 
novel ; (2) that the phrase ‘‘homeopathic metallurgy ” expresses 
the use of vanadium, and confirms a previous remark that it is not 
nearly so important a question of what is contained in the steel as 
ne manner in which such materials are used. The statement is as 
‘ollows :— 

















ment of perhaps the successful steel maker, but certainly to the dis- | 


remark, as I should probably be wrong to the extent of several | 


The resulting | 


form and size required. This is not the only method, but it may | 


the stronger advocates and the greater merits proclaimed for | 


them, they are most certainly not in the direction of producing | 
higher qualities of steels than are produced by the aid of coke | 


ng. 
The addition of small quantities of tungsten, chromium, silicon, | 


Carbon alloy steels | 


same way, but contain greater percentages of tungsten, carbon, | 
These steels are very hard when cold, | 


- although | 


to the old self-hardening steels ever working successfully as high- | 


must now be termed ordinary high-speed steels, except principally | 
in one particular, that being the use of one element not hitherto | 


Mexico, Sweden, Spain, &c.—but the quantities were not such as | 
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* Mr, Gledhill’s statement (p. 131).—‘‘ Mention may here be made 
of an interesting experiment to ascertain what effect would be 
produced in a rapid cutting steel by substituting vanadium for 
chromium. The amount of vanadium was 2 per cent. The stee] 
readily forged worked very tough, and was hardened by heating 
to a white heat and cooling in an air blast. This tool when tried 
on medium steel stood well, but not better than the steel with the 
much cheaper element chromium in it.” 

This statement proves that the composition of steels is not 
more important than the art of using the materials of which they 
are made. Amongst the tools in the possession of the writer is one 
very rich in vanadium, molybdenum, and tungsten, and costing 
something like 4s. 6d. per pound. Comparative trials between it and 
other steels proved very conclusively that such a steel was greatly 
inferior to several less costly steels, the Mme stg wrhal steel 
costing very considerably less than the much richer steel, being :jore 
than three times better. Clearly then the cutting powers of stec! are 
| not merely a question of what they are composed of. Owing to 
the very high price of vanadium, something over 20s. per pound, 

some makers are endeavouring to restrict its use by using incre:sed 
quantities of molybdenum to obtain equally good results. The latter, 
whilst being less powerful than vanadium, is also much cheajer, 
Steels containing it, however, are considered somewhat unrelia| le, 
owing to the variation of the results. They appear to be too 
responsive to treatments and consequently very difficult to harden 
uniformly. A peculiarity of molybdenum steels is that they do not 
require such a high heat as the tungsten steels in order to obtain 
the greatest efficiency from them, and if higher temperatures «re 
used the tools are inferior. Molybdenum, it may be mentioned, 
is weight for weight, about twice as powerful as tungsten. Steels 
containing molybdenum are, however, not considered as good as 
the tungsten steels, owing to the variable results obtained from 
them. As far as the other elements are concerned there is no 
necessity to speak at length. The use of tungsten in high- 
speed steel we are all more or less familiar with. In the new 
high-speed steels some makers are maintaining the tungsten 
content and adding small quantities of vanadium, whilst 
others are reducing the tungsten content and using larger 
quantities of vanadium. It is important that the elements of 
the composition be balanced, otherwise failure will result, just in 
the same manner as a piece of mechanism must be well pro 
portioned and balanced if the best results are to be obtained. 
Each class of steel has virtues and defects inherent to the analysis 
and process of manufacture, and nothing but time and experienc 
will decide which is best adapted and most suitable for engineeriny 
requirements. Whilst it is not proposed to refer in detail to 
analysis, this being almost entirely, as has been shown, a matter 
for the steel maker, it will be interesting to refer to the work 
accomplished by various brands of high-speed steel representing 
| different makers, giving briefly the analysis and the work done. 





TABLE A. 


cnewn and a third less-known methods of | 


Material cut: Very hard forged steel bar (.75 per cent. carbon) not 
annealed. 
Cutting speed: 50ft. per minute. Depth of cut: 
Feed ; Sixteen cuts per inch. 
Steel used for tools: Various brands of high speed. 


fein. 








Mark ee Analysis. | Duration | >. ; 
of ye Somer ——— ——-——— of cutting; ' — 
tool, | Mareenee). | Tungsten positagemons Neuen, time. ; 
| min. sec. | 
AA Air blast 14 8.5 | 2 82 | Done up 
| | 
BB. 13 3.5 | 5 10 | 
| 
| 
cr 18 2.75 | 9 | 1b Ww 
| | 
} 





| As in the case of so many other improvements, the use of vanadium 
in steels is not absolutely new, as it has been used for a greater or 
less extent for several years previous to what may be termed the 
regular use of it. The almost prohibitive cost of it, however, 
together with the difficulty of using it, retarding its development, 
whilst there was not the same incentive to continue the necessary 
and costly experimenting, because of the fact of tungsten-chromium 
high-speed steels not at that period having attained such a full 
development as now. When the latter steels had reached practi 
cally their full development it was found that a tungsten 
content of 18 per cent. was about the maximum quantity which 
could be advantageously used, so that if progress had to be con 
tinued, it was evident it must be sought along other paths. That 
progress has been made is testified by the fact that high-speed 
steels containing as low as 12 per cent. tungsten and a small 
quantity of vanadium are in many instances displacing the 18 per 
| cent. tungsten steel. 

The presence of vanadium in tool steel raises what is known as 
the ‘‘critical” point, and so gives to tools made of such steel 
| greater heat-resisting properties, and renders possible higher cut- 
ting speeds. This may be seen from the diagram below. The 
tools are also harder, maintain a sharper cutting edge, and, con- 


| 
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sequently, cut cleaner and require less power per unit of work 
done. They also cut very hard materials, such as chilled 
rolls, brake-hardened railway and car tires, manganese steel cast- 
ings, &c. &c., more satisfactorily than do the former ordinary 
high-speed steels. 

Forging.—Referring now to the treatment of these new steels— 
which do not differ greatly from the method of treating ordinary 
high-speed steels—it is advisable to heat the steel very gradually, 
starting without blast, and to ensure the bar being heated through 
the centre. When quite heated through the steel should be raised 
to a full yellow heat, when it can be forged easily and rapidly. The 
steel should not be forged too cold, otherwise cracks may result. 





Taken from the Iron and Steel Institute “‘ Proceedings,” 1904, 





* Birmingham Association of Mechanical Engineers, February 5th, 
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Hurdening.—It is not too much to say that the claims made re- 
‘ting the hardening of the new steels in water created quite as 
h interest as the claims of the greater cutting capacity, Whilst 
the latter claim has without doubt been quite substantiated, the 
former has practically been abandoned, and until theartofsteel manu- 
facture and hardening is further advanced, it is to be hoped that it 
will not be revived. There is certainly nothing novel in harden- 
inw high-speed steel in water, and there does not yet appear to 
he any advantage in doing so, It is more productive of cracked 
tools than air hardening, but this is scarcely an advantage. After 
all, since the object of tool steel is primarily to cut metal, the 
treatment of hardening should be arranged to suit the steel and 
not to suit the steel to the treatment, for the latter is not the end, 
but only the means to the end, This is a point that cannot be too 
-trongly insisted upon, for there appears at times to be a tendency 
not to regard a cutter or tool as merely a means of obtaining a 
result, but the result itself. Whilst such a theory may be accept- 
able to the steel or toolmaker it does not fulfil the requirements of 
the tool user, to whom it matters not whether the tool be hard or 
soft, provided that with it the desired results can be satisfactorily 
obtained. It is conceded that for certain tools, such as ‘‘ formed” 
cutters, worm and spur hobs, taps, screwing dies, &c. &c., and 
where a smooth furnace is required, many persons prefer and use 
oil cooling because, by so doing, it is easier to obtain smoother 
surfaces than by air cooling, but even this is more a question of 
correct heating than the manner of cooling, for if an efficient 
furnace be used, in which there is no free oxygen, the cutters will 
he quite smooth when cooled in air. (This could be seen from in- 
spection of the cutters shown). It cannot be too strongly noted that 
the correct heating of high-speed steel is of much greater conse- 
quence than the particular method of cooling adopted. The 
following experiments* will confirm this : 


spec 


muc 


Material cut: Very hard forged steel bar (,75 per cent. carbon) not 

annealed. 

Cutting speed ; 50ft. per minute. Depth of cut: in. 
Feed: Sixteen cuts per inch. 

Steel used for tools: ‘*Triump-Superb” high-speed steel. 


Mark of How cooled Duration of Weight of Condition 
tool. (hardened). cutting time. cuttings. of tool. 
min, sec. Ib. 
\ Air blast 26 «24 54.20 Done up 
B Oil 2 36 46,13 
Cc Water ; 25 43 52.49 


The tools used in preceding tests were all slowly pre-heated to 
i medium red heat and then raised to a white heat in a clean coke 
hre. 

The methods advised for hardening the new steels are 
follows :—Slowly pre-heat the cutter or tool to a medium red heat, 
say, about 1500 deg. Fah., then raise to temperature of : 

White heat about 2200 deg. for air hardening. 

Yellow or lemon heat about 2000 deg. for oil hardening. 

Interesting as the foregoing may be, the most important ques- 
tion has yet to be answered, and until the password of economy 
can be given these new steels cannot be admitted through the gates 
of discriminating doubt into the regions of unequivocal acceptance. 
I propose, therefore, to relate some instances of the successful use 
of the steel and the economies resulting. 

A cast iron face plate, 42in, diameter, having slots and holes in 
the face, was machined all over in 14 minutes, the cutting speed 


as 


being 100ft. per minute, the depth of cut ,4in., and the feed Jin. | 


per revolution, the tool 14in. square of ** Triumph-Superb ” high- 
speed steel being quite uninjured at the conclusion, This work 
was accomplished in one of Messrs. John Lang and Son's lathes 
with variable speed drive. If we assume that the time be increased 
to 20 minutes for regular work, against 25 minutes when using 
ordinary high-speed steel, it represents a saving of two hours per 
week. A lathe of capacity large enough to swing a 42in. face plate 
would probably cost a matter of £360, and be rated at, say, 2s. per 
hour with overhead charge. At asaving of only 4s. per week, then 
the tool l}in. square by 18in. would be absolutely paid for in 74 
weeks, without noting the value of the increased output per unit of 
floor space. 

Taking another instance, a gas engine crank shaft 16}in. 
diameter was turned at 70ft. per minute jin. depth of cut and 
hin. feed. The tool ljin. squarg of ‘‘Triumph-Superb” steel 











| two tools of 4in. x 4in. section made of the new high-speed steel 
| are found to average 16 cranks per grinding against an average of 
| only 4 per grinding when using ordinary high-speed tools. 
| is a very great improvement indeed, as the grinding and fixing of 


| results to be submitted very clearly show. 


| teeth x Sin. face, and a cutting speed of 69ft. per minute, making 
| a total depth cut of 850in., and the hob being in good condition at 


| satisfaction. 





finished the shaft without grinding, and removed 5} cwt. of | 


material and was still in excellent condition. Formerly, using 
ordinary high-speed steel, it was not found possible to cut at a 
speed of more than 60ft. per minute, the tools usually requiring 
grinding after cutting away about 3} ewt. only. The saving then 
is one-sixth of the cutting time and the cost of certainly two grind- 
ings. The 5} ewt. removed represents 1 hour 24 minutes cutting, 
compared with 1 hour 38 minutes cutting time and, say, 15 minutes 
for changing and grinding tools when using ordinary high-speed 
steel. Assuming the value of the lathe and workman to be 2s. 6d. 
per hour, the saving on one shaft in cutting and grinding would 
be Is. 3d. The tool, 1jin. square l5in. long, being worth 
16s. 6d., the entire cost of it is saved in 134 hours’ work. This 
does not take into account the saving of the cost of forging, &c. 

Another example was turning bars in a hexagon turret lathe. 
The bars were 2in. diameter, and reduced to lin. diameter x 5in. 
long at one end. This reduction is taken at one cut. Using 
ordinary high-speed steel, thirty ends turned was the greatest 
number done by one tool per grinding, whereas with the new high- 
speed steel an average of 65 ends per grinding is easily maintained. 
The time required to take out the tools, grind and set up again, is 
about 12 minutes, so that to produce 400 (one week’s work) with 
ordinary high-speed steel means a loss of 156 minutes for grinding 
&c., whereas with the new high-speed steel 400 ends can be reduced 
with a loss of 72 minutes only for grinding, &c., giving 84 minutes 
extra for cutting time. The steel in this case was #in. x lin. 
10in.—3s. 3d.—about two hours’ value of the lathe and operator. 

Perhaps the most convincing and complete test of all was made 
by a celebrated firm of motor engineers. It was started with two 
tools, each Zin. x lin, x 12in. long, one being made of best quality 
ordinary high-speed steel and the other of the new high-speed 
steels, They were used under precisely the same conditions, the 
articles machined being normalised nickel steel and turned to limit 
yauges, the tools being re-ground as soon as the work exceeded the 
limits allowed. It was arranged that each tool should be ground 
forty times between forgings, and forged six times before being 
discarded. The labour cost of forty grindings and one forging and 
hardening was ascertained to be 18.4d. 

The average number machined by the new high-speed steel was 
18 per grinding = 720 per forging and 4320 per tool. 

The average number machined by the ordinary high-speed steel 
was eight per grinding = 320 per forging and 1920 per tool. 

At the rate of 18.4d. the labour cost for grinding 240 times and 
forging six times was 9s. 24d., and for this expenditure 4320 articles 
were produced. In order to produce the same quantity the ordinary 
high-speed steel required grinding 540 timesand forging 134 times, 
requiring an expenditure for labour of £] 4s. 0}d. The new high- 
speed steelconsumed was gin. x lin. x 12in. long, ata price of 2s, 6d. 
per lb, =a value of 3s. 3d.; of the ordinary high-speed steel 27in. was 
consumed, at a price of 1s. 6d. per lb, = a value of 4s, 9d.so that in 
addition to the extra expense of 14s, 10d. for grinding and forging, 
ls. 3d. must be added for the additional cost of the greater amount 
of ordinary high-speed steel used, making a total saving by using 
the new high-speed steel of 16s. 1d. As a matter of fact, the gross 
saving would os much greater, for no account has been taken of 
establishment charges and extra wear on grindstones, consumption 
of power, &c. &c., which, of course, are much greater than the net 
labour costs. Many other instances could be given, but perhaps 
sufficient has been offered to show the economies that may be 
realised by the intelligent use of the new steels for turning as 
operations. Referring now to the cutting of specially hard ma- 





See ‘‘Tur Enetnerr, April 2nd, 1909, 








| sharp enough for further use. 
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terials, some months ago some steel was required for the purpose of 
machining some rather hard malleable castings. The ordinary high- 
speed steels failed entirely to cut the castings with any degree of 
satisfaction even at speeds of 20ft. per minute, so much so that 
a consignment of upwards of £50 value was about to be rejected. 
A tool of “Triumph-Superb” high-speed steel machined these 
same castings at speeds ranging from 45ft. to 70ft. per minute, so 
that all the castings were finished and accepted. The value of the 
tool in this case must be very high. In another instance an old 
brake hardened high tensile railway carriage tire, pronounced 
absolutely unturnable by ordinary high-speed steels, was turned 
with a ‘* Triumph Superb” tool in about 60 minutes, with only one 
grinding of the tool. Some of the chips from this tire were so hard 
that it was not possible to file them even with a smooth file. The 
value of the tool in this case must also be very high. More recently 
a steel casting, comprising the half of a large spur wheel, was so 
hard in places that ordinary high-speed steels failed to cut it, and 
the matter assumed serious proportions in consequence, as a re- 
annealing would have been a costly matter, necessitating expendi- 
ture for freight, time, &c. Assistance was requested, and a 
‘Triumph Superb” tool submitted, which finished the entire 
casting in something under four hours. What was the value of the 
steel in this instance ! 

A foreign firm of engineers, who were asked if they could supply 
any interesting information, replied that they had been planing 
steel rails for points and crossings for a period of 34 months 
without finding it necessary to grind the tool, and this was still 
No particulars of the speed, feed, 
&c., were given, but presumably they were not very high. 

The new high-speed steels are ‘also advantageous for use in 
slotting machines, Slotting the webs of gas engine crank shafts, 


This 


the two tools is rather a lengthy operation. 
The economical use of these new high-speed steels is by no 
means confined to the use of turning and similar tools, as the few 


A hob of 1in. C.P. and made of ‘‘ Triumph-Superb ” high-speed 
steel cut two wheels of 54 teeth x 5in. face and one wheel of 62 


the finish. A similar hob, but made of ordinary high-speed steel, 
was previously used for such work, but at a cutting speed of 48ft. 
per minute only. When tried at 69ft. per minute it required 
grinding after cutting 2in. only of a 54-teeth wheel, so that the 
difference in this case was eight to one in favour of the hob made 
of the new steel. All the wheels, it may be stated, were made of 
close grained cast iron. 

To another application the following results were supplied :—‘*A 
hob 6in. diameter x 6in. long was required for hobbing quick 
start worms of from 3 to 8 starts, outside diameter of worm blanks 
3P to 4in., such as are used for motor car drives. The tooth form 
was 60 deg. angles 3in. depth ~ lin. pitch. Ordinary care was 
taken in manufacturing this hob from ‘Triumph Superb’ steel. 
The distortion due to hardening was practically nil. ‘This hob was 
used to cut a 3-start worm hob on another ‘Triumph Superb’ 
blank 3P diameter x 4in. long, each start being 12in. long, Zin. 
deep = lin. normal pitch. The hob was run at 45ft. per minute 
full depth of cut, the time being about 2} hours. A good finish 
was obtained .with no sign of wear on the master hob. This 
3-start hob was used for hobbing phosphor bronze wheels of 1}in. 
face from rough turned blanks. This pair of hobs are giving every 
Good times are not striven after entirely, as accuracy 
and finish is essential, but for a 3-start worm in * Ubas’ steel two 
hours are distinctly good and ? hour for 30-teeth phosphor-bronze 
wheels. A guarantee can be given for a 50 per cent. better time 
and 100 per cent. longer life from ‘Triumph Superb’ hobs than 
from hobs made from any other high-speed steel we know.” 

In another case milling some hard steel forgings, whereas a 
cutter made of ordinary high-speed steel required grinding after 
machining 12 only, a cutter made of the new high-speed steel 
finished 40 such forgings before requiring grinding. The new 
high-speed steel has also been found advantageous for bevel gear 
generating machines, showing an advantage of about 2} times over 
tools of ordinary high-speed steels. 

The new steels do not yet appear to have been largely used for 
twist drills, owing partly, perhaps, to ‘‘discounts” receiving so 
much consideration, but judging from results of trials that have 
been made, there would seem to be a large field for the profitable 
use of them—not, perhaps, generally, but in judiciously selected 
cases. In one test drilling hard cast iron of 3in. thickness drills 
}fin. diameter and making 333 revolutions per minute with a 
feed of .015in. per revolution 5in. per minute, an ordinary 
high-speed twist drill failed after drilling five holes only, whereas 
a similar drill, but made of the new high-speed steel, drilled 
28 holes before failing. 

Other uses and applications are constantly being made and 
doubtless some will not show much, if any, advantage over ordi- 
nary high-speed steels, but it may reasonably be hoped and asked 
that all steel users will at least make themselves acquainted with 
the new steels, for no matter how comparatively costly the steel 
may be in price, such steel may really be very economical indeed 
to use, aa very much cheaper per unit of work done than other 
steels, the first cost of which may be even less than half the price 
of the better quality. Low-priced tools are not always or even 
generally the cheapest to use. 

Before concluding, it may be interesting to refer to economies 
that may be effected by the judicious selection and use of a class of 
tool not yet referred to, viz., an engineer's file. Of all tools used by 
engineers which should receive consideration, but which in many 
instances do not, files must surely be the most neglected. The 
question of first cost or discount from the Sheffield list is in many 
cases only considered, and yet what a short-sighted policy this is. 
Files should be considered and bought per unit of work done. A 
well-made file is something more than a piece of steel nicked indis- 
criminately and hardened without thought and care. It is a cutting 
tool capable of doing good or bad work, accordingly as it is designed 
and made, the teeth of which may either cut freely, with a mini- 
mum of power and giving a maximum of output, or when badly 
made become a pushing-off tool consuming a maximum amount of 
power and giving in return a minimum of output. Mr. E.G. Herbert, 
of Manchester, has shown that to do the same amount of work 
may cost either 36s. or 5s. 3d. only, depending entirely on the class 
of file used. These higher qualities of files are not unduly expen- 
sive in first cost, and considerably cheaper and more economical in 
actual use. A few days ago particulars of a test were received which 
showed that one high-spee? tile finished 58 pairs of cast iron 
pulleys 28in. diameter by 6in. face against a lower priced files 
doing 18 pairs only, showing a difference of more than three to 
one in favour of the higher quality file. The difference of cost of 
the two files would not be nearly so much, and very clearly shows 
the wisdom and- economy of using the higher quality of tile com- 
vared with using the ‘‘ high discount” file. There is reason to 

lieve that this result is quite representative of the comparative 
quality of the files indicated, and can readily be supported by 
many machine tool builders and motor engineers, who have used 
the high-speed files. 

The title of this paper does not permit discussion of the policy 
of engineers and other file users, but perhaps a minor digression, 
since it really concerns the question, may allowed. It is the 
practice with some of the cycle making companies to sell files at 
practically cost prices to their workmen, the custom being for the 
workmen to provide their own files. The work is entirely piece- 
work, and naturally workmen under such conditions seek the best 
files they can obtain. In order to do so it is no unusual thing for 
them to purchase files from small local makers at prices much 
higher than those charged by their respective companies. Why 
do they do this? The reason I think is fairly obvious. This 








matter has been followed up and some of the files as preferred by 
the men obtained. These have been carefully tested against the 
lower priced files, the results affording a striking proof of the 
correctness of the workmen’s choice, the higher priced files doing 
in some cases nearly three times as much work. Such a result 
prompts the question what would happen if engineers provided 
their own tools and were under similar conditions. It may be 
suggested that they would not be found using low-priced: high- 
speed steel, but rather the steels which produce the greater 
amount of work per unit of cost, and this is invariably the higher 
priced article. 

In conelusion, it may be interesting to relate a story of an 
incident which the writer witnessed in an American works some 
years ago. Some trials were being made with high-speed steel, 
and the results showed the steel to be capable of doing more work 
in the same time than tools made of the steel they were using. 
Just as soon as this was evident the operator commandeered the 
tool and refused to give itup again. Results have been submitted 
in this paper intended to show that steels now exist that are as 
much in advance of ordinary high-speed steels as the ordinary 
high-speed steel indicated was in advance of the steel it displaced. 
The question suggested therefore is. are we showing an equa! 
promptness to avail ourselves of these new steels, and to obtain 
the advantages and economies resulting from the use of then / 
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At the ordinary meeting on Tuesday, February 8th, Mr. James 
C. Inglis, president, in the chair, the papers read were: ‘‘ Notes on 
the Sheffield Water Supply, and Statistics relating thereto,” by 
L.'S. M: Marsh, M. Inst.C.E., and ‘‘ Statistical and Experimental 
Data on Filtration,” by W. R. Baldwin-Wiseman, M.Sc., Assoc. 
M.Inst.C.E. The following are abstracts of the papers :— 

NOTES ON SHEFFIELD WATER SUPPLY. 

The first part of Mr. Marsh’s paper deals with the population of 
the district of supply, and the various quantities used for domestic 
trade and other purposes, giving information as to methods of 
supply and the prevention of waste. It also deals with the monthly, 
daily and hourly variations in the supply, tables and diagrams 
showing the averages of the last recorded year as compared 
with the average over a series of years; and some 
particulars are given of a metered supply to a small block 
of cottage property. A tabulated statement is furnished showing 
the actual delivery through large trunk mains and the smaller 
service pipes, with their lengths, and also the loss of head. With 
these are given the results of some experiments connected with the 
discharge from hydrants, fire-hose, and jets of different diameters. 
with different heads, and also the discharge and loss of head in 
lengths of lead, pipe of different diameters, both with open ends 
and with stop-taps attached. The length of this lead pipe may be 
taken to approximate roughly to the ordinary length of a communi- 
cation pipe. Lastly, two experiments are given showing the great 
force of the concussion when a tap on a communication pipe is 
suddenly closed. 

The second part of the paper deals with the quantity of water 
flowing off the Redmires watershed, showing what- portion of 
water is utilised, wasted, evaporated or absorbed, &c., and a table 
is furnished covering the period 1879 to 1907. The particular 
drought of 1904-5 (May, 1904, to January, 1906) and that of 
1887-8 (February, 1887, to January, 1888) are also analysed in the 
same way, showing the monthly quantities, as well as that of the 
year 1901 showing weekly quantities, these being periods when no 
water flowed to waste. Other tables show the rainfall, evapora- 
tion, and absorption discharge from the watershed, &c., at the 
break up of the drought of 1901 ; the maximum discharges over 
the waste weirs and particulars of the reservoirs and drainage 
areas ; and the yearly and monthly rainfall at Redmires. 

The author then discusses the bearing of these tables on the 
usual practice of engineers when considering rainfall, and the 
resultant flow from watersheds during a period of three consecu- 
tive dry years. The paper concludes with a short description of 
the method adopted for the prevention of the action of water upon 
lead, with an illustration showing the apparatus specially designed 
for this purpose. A diagram of the water stored in the reservoirs 
and the weekly rainfalls for the years 1884 to 1907 accompanies 
the paper. 


STATISTICAL AND EXPERIMENTAL DATA ON FILTRA- 
TION 





The second paper begins with a brief introduction pointing out 
the urgent necessity for a detailed survey and a strict conservation 
of the water resources of this country, if good and adequate 
supplies are to be afforded to the steadily increasing population, 
and to the numbers likely to be inhabiting the land in the middle 
or end of the present century. The authornext discusses the natural 
puritication of streams, and refers to the several contradictory 
opinions and researches which have been published from time to 
time. Subsequently. he outlines the history of the researches upon 
slow filtration through sand, touching incidentally upon sedimenta- 
tion and the development of methods of chemical and bacterial 
investigation of waters intended for public supply. He then 
describes at length his own experiments on the rate of flow of 
water through various thicknesses of British filter sands and the 
loss of pressure in them, and elaborates a formula connecting the 
rate of flow of water through any bed of sand under a constant 
difference of pressure with the superficial extent of the sand grains 
and the volume of water retained by the sand. He concludes with 
a general review of modern improvements in the operation and 
construction of slow sand filters, the advantages and disadvantages 
of various types of mechanical filters operated with or without 
coagulants and settling basins, and the methods of chemical puriti- 
cation subsidiary or auxiliary to filtration. 

STUDENTS’ MEETINGS. 

At the Students’ meeting held at the Institution on Friday, 
4th February, at 8 p.m., Mr. C. H. Cooper, M. Inst. C.E., in the 
chair, Mr. L. T. Wilson, Stud. Inst. C.E., read a paper entitled 
“‘The Construction and Setting Out of the L.C.C. Low-level Sewer, 
Stepney to Belgrave-square.” The author described at length the 
methods employed in driving the tunnel and the shafts, and con- 
cluded his paper by discussing the surveying and setting out of 
the line of sewer. The paper was illustrated by a number of 
lantern slides, and the author exhibited various appliances em- 
ployed in the driving and levelling of the tunnel. The meeting 
was well attended, and a discussion followed the reading of the 
paper, in which Messrs. E. G. Lovegrove, A. M. Walton, M. W. 
Pretyman, A. G. Haigh, G. Lacey, H. G. Hoskings, and M. F. 
Ryan took part. 


DanGER to cars from the high-tension trolley wire was 
the subject of some tests recently carried out by German railway 
officials. Using 6000 volts on the trolley wire, a car was slowly run 
under a section of the wire that hung down low enough to touch 
the car. An are formed on the wires touching the wood, but it 
went out in a few seconds as the cireuit-breaker in the power-house 
was opened by the overload. When the car roof was covered with 
roofing-paper the contact of the wire caused no perceptible leakage, 
even though the roof was moist. When the wire came in contact 
with metal parts of the roof or car body, a short-circuit arc was 
formed, but all current took its path over the metal sheathing 
without danger to the inside of the car. It was concluded that 
running steam trains over electrically equipped sections of track 
involves no danger to passengers, 
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GIANT CRANE AT THE ENGINE WORKS OF GEORGE CLARK, LIMITED, SUNDERLAND 
APPLEBY’S, LIMITED, GLASGOW AND LEICESTER, ENGINEERS 


(For description see page 157) 
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“The Entiaciz” 


100-TON GIANT CRANE. 


THERE has recently been erected by Applebys, Limited, of 
Glasgow, Leicester, and London, at the engine works of 
George Clark, Limited, of Southwick, Sunderland, the 
100-ton giant crane illustrated in the drawings on this page 
and in the engravings opposite. The crane consists of a 
four-sided tower fixed to foundations and having a roller path 
on the top, upon which a horizontal jib revolves. The jib is 
tied to the top of the tower by means of a centre pivot, and 
carries the rails upon which the trolley travels. The trolley 
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carries the pulleys for the main and auxiliary hoists, and is | 


traversed by means of ropes operated from the machinery | 
house, in which the main and auxiliary hoisting gears are also | 
fixed. The machinery house, which is situated at the back of the | 


jib, partly balances the load, the rest of the necessary balance | 


weight consisting of loose ballast contained ina large box 
fixed at the back and forming part of the structure of the jib. 
The height of the crane from the ground to the top of the 
tower is 94ft., and to the-top of the girder rail 132ft. The 
maximum working load is 100 tons, but the crane has been 
tested to 125 tons. This load is raised at any radius from 
25ft. as a minimum to 70ft. as a maximum from the centre 
of rotation. Furthermore, the crane will lift a working load 
of 50 tons at any radius from 25ft. to 100ft.,.and with the 
auxiliary hoisting gear it will raise.10 ‘tons.at.a radius 
variable from 30ft. to 125ft. The load can be traversed back- 
wards and forwards between the limits of maximum and 
minimum radius, and it can be slewed through a complete 
circle. The base of the tower is 30ft. square from centre to 
centre of the columns, and the distance from the edge of the 
wharf to the centre of the crane is 20ft. 

The tower consists of four rectangular columns built up of 
rolled steel sections and plates, all braced together on four 
sides with horizontal and diagonal bracing. The top of the 
tower is constructed to carry a system of braced girders to 
take the roller path and centre pin stresses, A platform is 
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provided round the top of the tower and is approached by a | 
stair led up inside the structure. The jib is constructed of | 
two open latticed box girders arranged at 11ft. 84in. centres. 
It is rigidly braced together, both vertically and horizontally. 
The two girders are connected at the extreme ends and where | 
they join the centre portion. The counterbalance arm is 
braced across the entire width, and the ballast-box is so 
arranged that each girder is equally stressed. At the verticals 
in theeentre panel there are provided -portal frames, which 
transmit the wind pressures on the jib down to the lower boom 
of the main girders. The bracing is so arranged at the bottom 
boom as to transfer these wind forces to the centre pin: 

The centre pin girders on the cantilever and tower -are 
designed to withstand an upward pull of 150 tons‘and:a lori- 
zontal force of 75 tons acting on the centre pin. The: ballast 
has been determined so that the centre of gravity. is ap- 
proximately at the same distance from the centre pin, whether 
the crane be loaded or unloaded. The bottom roller- path 
consists of a complete ring, 30ft. diameter, fixed to the top of 
the tower. Two segments, each about 20ft. long, form the 
top path, and are fixed to the underside of the centre portion 
of the jib front and back. The bottom ring is toothed on the 
outside to form a rack for slewing. A set of rollers running 
between two rings of flat mild steel is fixed between these two 
paths, each roller having a radial rod to keep it in place, and 
the ring is attached to a centre boss revolving about the 
centre pivot. The centre pivot consists of a pin, 15in. 
diameter, with a flange at the top and a nut at the bottom. 
The centre pin passes through large cast steel bosses bolted to 
cross girders on the jib and the upper part of the tower, and 
by means of the nut on the under side any desired adjust- 
ment can be secured. 

The ropes were supplied by T. and W. Smith, Limited, of 
Newcastle-on-Tyne. They are of the firm’s extra special 
flexible plough-steel quality, and comprise the following 
lengths and sizes :—1295ft. of 6in. circumference, and 565ft. 
and 571ft. of 3in, circumference, 


| power series-wound motor. 


















The slewing gear, which is placed at the front roller 
path, top segment, between the lower chords of the two 


| girders, consists of two reductions of machine-cut steel spur 


gearing and one of steel bevel gearing, all mounted on 
a common cast iron bed-plate, and driven by a 20 brake horse- 
The bevel gearing is connected 
by a vertical shaft to a large cast steel pinion, which engages 
with the rack on the bottom roller path. Two gear ratios for 
slewing are provided by means of change gears, and with 
these the crane can be slewed round ata speed of one com- 
plete revolution in six minutes, with the 100-ton load, or in 
three minutes with a 50-ton load, at any radius. A band 
brake, worked- from the operator’s cabin by means of a foot 
lever, is provided. 

‘The main hoisting gear is situated at the back of the jib. 


'The rope; passes from the winding barrel over sheaves fixed 
‘on: the. travelling . trolley to the snatchblock, and. thence to 


the end: of the jib, where it isanchored.' The gearing consists 
of a 60 braké hofse-power motor, driving a barrel through 
three reductions of spur gearing.’ The barrel is of cast iron, 
5ft. Gin. diameter, with ‘turned spiral groove arranged to coil 
the whole of the rope at a. single lap. The barrel, complete 
with spur wheel, weighs about 15 tons, while the rope, which 
is 1270ft. long, weighs over 3 tons. The rope is arranged in 
six parts, winding one part. The barrel spur and pinion are 
cast gears, but all other gears are machine-cut from solid 
blanks, the spurs being cast steel and pinions cut from mild 
steel bars. In addition to the three reduction gears above 
mentioned, a two-speed gear is coupled to the motor drive, the 
ratio being 1 in 2. 

When lifting the full load the slow speed is used, giving a 
lifting speed of 6ft. per minute, but with the fast gear 50 tons 
may be hoisted at the rate of 12ft. per minute. An automatic 


| electro-magnetic brake is coupled direct to the motor, the 


brake drum being keyed to the motor spindle. This brake is 
applied by a weight immediately the current is shut off. J» 
starting up the motor a solenoid releases the brake, This is 
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combined with a centrifugal governor, which prevents the 
load when lowering attaining a higher speed than two and 
a-half times the hoisting speed of the maximum load. A 
mechanical brake, which is on-the second motion shaft, is 
applied automatically by the load, and released by the motor. 

The auxiliary hoisting gear is placed immediately in front 
of the main hoisting gear in the machinery house, and is 
complete with its own separate motor of 30 brake horse-power, 
giving a hoisting speed of 30ft. per minute with full load of 
10 tons. The gearing consists of two reductions of machine- 
cut steel gearing and a cast iron barrel with a turned spiral 
groove, and is fitted with an electro-magnetic brake, centrifugal 
governor, and an automatic mechanical brake, as on the main 
hoist. The trolley carries the sheaves of the upper block for 
both the main and auxiliary hoist. It comprises a carriage, 
which bears the sheaves, and two bogies, each with four 
running wheels. This trolley is traversed by a rope, which is 
passed round two vertical drums to get sufficient friction, the 
drums acting capstan fashion, winding on and off. The rope 
is fixed at one end and passes round a pulley on the trolley, 
and from thence round the drums over a pulley on the other 
side of the trolley, and is then anchored beyond the travel 
limit. The drums are driven by a 30 brake horse-power 
motor through a worm and machine-cut reducing gear, both 
drums being driven. A traversing speed of 36ft. per minute 
with full load is thus attained. The operator’s house is sus- 
pended from the under side of one of the girders immediately 
in front of the roller path, and from this the operator controls 
all the motions of the crane by means of four controllers, 
which are of the tramway type, the handles being the only 
necessary levers. Automatic limit switches are fitted to pre- 
vent over-traversing in either direction, and overwinding 
switches are operated by a snatchblock at a safe limiting 
height. An indicator showing the radius at which the 
trolley is working is fixed in the house. 

The current is conveyed to the crane from a junction-box 
fitted at the bottom of one of the tower columns, the cables 
being led up to and through the centre pin to the slip ring 
collector gear attached thereto, and from there to the switch- 
board in the operator’s cabin, being then distributed to the 
various motors. Platforms and ladders are provided over the 
tower and jib. 

The crane foundation work consists of a concrete block on 
greenheart piles. The ground was first excavated to a depth 
of 25ft. over an area of 50ft. by 50ft., taken right up to the 
sheet piling of the existing quay front. The bottom of this hole 
was 14ft. below high-water mark, and the excavation was carried 
out in such a manner that no slips of any kind occurred, the 
safety of the quay in front and the buildings behind being of 
the greatest importance. One hundred and twenty-four 
greenheart piles, in lengths varying from 40ft. to 55ft., accord- 
ing to their position, were then driven in a cluster by a Lacour 
steam piling hammer to a very hard set, the average depth 
reached being about 70ft. below quay level. The heads of 
the piles, which were left standing 3ft. above the excavated 
depth, were braced together in all directions by means of 
chains and 6in. by 3in. bulb angles. On this foundation a 
massive concrete block was then constructed and carried up 
to quay level, bolts 21ft. in length being built into the block 
and anchored by means of channels. 

Mr. J. Mitchell Moncrieff, M. Inst. C.E., of Newcastle-on- 
Tyne, acted as consulting engineer to George Clark, Limited, 
for the erection of this crane. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE STATUS OF ENGINEERS. 

Sir,—In the course of this correspondence many and various 
views have been put forward. ‘‘ Pity the poor engineer” was the 
somewhat ironical remark of your first correspondent. ‘ He is 
imposed on at every turn. Everyone collars his name and runs 
off with it; and not only do the bell-hanger, the gasfitter, the 
plumber, and a dozen other trades appropriate his title, but they 
take his work, and, worse still, his fees.” The writer of these 
words went on to say that the cause of this outcry is “thata 
number of engineers who have failed to establish themselves 
in good positions desire ‘prohibition.’ They wish to see the 


tield reserved exclusively for them, and actually ask that 
it should be contrary to law to execute any engineer- 
ing work without the sanction and assistance.” While | 


not assenting to this as the true cause of that feeling of | 
unrest which has made itself manifest of late years, I propose to 
examine the present position of the consulting engineer, and to 
offer some explanation for what has become a very general feeling 
among consultants at the present time. In the first place, what is 
a consulting engineer? Sir Alexander Kennedy, in addressing a 
body of students in 1903, said: ‘‘ Among engineers who may call 
themselves consultants I would include not only men who work in- 
dependently, like myself, but also the great army of borough engi- 
neers of all classes, of engineers to municipal works of every kind, 
and of engineers to companies or firms who are not manufacturers. 
All these men, although they are not strictly consulting engineers, 
at least belong to a class distinct from manufacturers, and it is 
their kind of work which I know most about, and desire to speak 
of. Their business is generally to scheme out plans for carrying 
out works ; to draw up the specification in which these plans are, 
or ought to be, described ; to superintend the work as it goes on ; 
and in general to formulate what they or their employers want to 
be done, and then to see that it is properly done. Very often, 
besides, they have the interesting experience of being actually 
users of the works that they have schemed out.” 

While this is an accurate definition of a consulting engineer as he 
is known in common parlance, the person who adopts, and rightly 
adopts, the title, enjoys no protection in respect of it. Every Tom, 
Dick, or Harry can call himself consultant. In this respect there 
is a great gulf fixed between engineering and the other learned 
professions. Doctors, dentists, and veterinary surgeons enjoy pro- 
tection. The reason usually assigned in the case of doctors and 
dentists is that the public must be enabled to distinguish between 
the quack and the regular practitioner. Where safety of life or 
limb is at stake, the law provides that only those who have certain 
qualifications shall be allowed to make use of titles advertising the 
fact. But if this is a valid reason for giving protection of title to 
the doctor and the dentist, does it not apply with equal force to 
engineers? The faulty execution or design of a bridge may 
imperi] the lives of thousands of persons; yet it is conceivable 
that this important work may be entrusted to one whose lack of 
qualification for the task is only compensated by his powers of 
advertising himself. And, above all things, why should veterinary 
surgeons be put on a higher plane of virtue than engineers? It 
were well, of course, to ensure the safety of valuable animals ; but 
the fact that the same meed of protection is enjoyed by the “‘vet ” 
and the physician rather detracts from the argument that safety 
of the public has been the first care of the Government in this type 


Yet it must not be supposed that the doctor and the dentist are 
altogether protected. The practice of medicineand dental surgery 
are not restricted by law to qualified persons, Anyone may 
practise as a quack doctor, if he can do so without adopting a 
medical or surgical title. He may call himself ‘‘The Universal 
Healer,” and attract hundreds of persons to his consulting-room. 
Again, there are few districts in lames where the unqualified 
dentist does not carry on a thriving business. At most the 
registered dentist and medical practitioner enjoys protection of 
title, the privilege of suing for fees, and certain other privileges 
from which their unprofessional brethren are cut off. Too much 
weight must not therefore be attached to the status of those who 
are in these learned professions. 

Coming now to the second note which has been sounded, namely, 
the lament of the consulting engineer that he is suffering from 
unemployment, it may also be profitably examined by the light of 
the experience of the other learned professions. Take first the 
profession of medicine. Who are the ‘‘ consulting engineers” of 
the medical profession? Surély those who have reached the top 
of the tree. The general practitioner plays a most useful part, 
but he cannot be expected to keep in touch with all the most 
modern developments of medical science. In many cases when he 
leaves the hospital the refinements of his profession are left behind 
him for ever, and he is face to face with a mere life of toil. If an 
exceptionally difficult case is brought to his notice he calls in a 
specialist—if the patient can afford the fee; if that fee is not 
forthcoming the patient is sent to hospital, where the same 
skilled treatment can be had for nothing. And what of 
the specialist? Through what has he had to pass before 
he reaches the desired goal? Years and years of study, 
during which he is probably earning nothing. He is merely laying 
up capital in the form of experience. When at length his fame 
has become noised abroad among his professional brethren, the 
fees that come in are but an adequate return for years of privation 
and hard work. To attain this Elysium he has had to serve along 
and trying apprenticeship. Take, again, the legal profession. Its 
votaries belong to one or other of two branches. Some become 
solicitors, some go to the Bar. Of those who become solicitors 
many can earn a living almost from the start, but they seldom 
become specialists in the ordinary sense of the term. If they do, 
it is only by applying themselves to a particular kind of case. Of 
those who go to the Bar it may well be said that ‘‘the many fail, the 
one succeeds.” It is notorious that nearly every successful 
barrister has had to spend years and years of waiting before 
he can earn a living; and this although he is a member of 
what is perhaps the strongest trade union in the world. ‘* Many 
are called, but few chosen,” is a text which applies with peculiar 
force to this profession. Those who succeed make large fortunes 


= them are the legitimate price which they demand for the 
nefit of their experience. Here again we read the same lesson. 








of legislation. 





The short apprenticeship of the solicitor and immediate means of 
livelihood, or the long apprenticeship of the barrister and the 
means of making a fortune. 

May not some of the complaints of the consulting engineer be 
due to an insufficient appreciation of the necessity for these years 
of waiting if success is to be attained ! 
in which an engineer who is armed with a fair education can make 


a living, but if he wishes to become a consultant or a specialist he | 
must endure the penal servitude which the doctors and the lawyers | 


voluntarily undergo. 
you will find constant complaints that these professions are over- 


crowded ; yet there isalways plenty of room at the top of the trees | 
In the same way it | 
may well be that those who have to wait long for the plums of the | 


which grow in the medical and legal woods. 


engineering profession are inclined to grow impatient. 
February 7th. SPECTATOR. 


MECHANICAL COLOUR BLINDNESS, 


Sir.—‘* Pater” must be peculiarly unfortunate in his acquaint- 
ances if it has taken him years of search to find a man who knows 
that there is such a thing as unbalanced force. Probably his 
acquaintances regard the meaning of the terms balanced and un- 
balanced when applied to force to be something very abstruse, if 
not absurd, instead of the common-sense interpretation easily 
deduced from Newton’s second law. 

Newton’s second law is ‘‘Change of motion is proportional to 


impressed force, and takes place along the straight line in which | 


that force is impressed.” So if a force acting on a body does not 
produce any change of motion, owing to the action of other force 
or forces on that body, that force is a balanced force, for its effect 
is neutralised or destroyed. Whereas if the force produces the 
change of motion proportional to its amount it is an unbalanced 
force ; it produces its full effect. 

‘** Pater” should get his friends to supply, if they can, an answer 
to the following :—A stone suspended by a thread is at rest, two 
forces act on the stone :—(1) the attraction of the earth ; (2) the 
pull of the thread, and these balance each other. If the pull of 
the thread is destroyed by cutting or burning the thread, what 
is there to balance the attraction of the earth on the stone? 


and attain great distinction ; but it is often forgotten that the fees | 


There are countless ways | 


Take up any legal or medical journal and | 





LEGAL INTELLIGENCE. 


BOYD AND FORREST v. GLASGOW AND SOUTH-WESTERN 
RAILWAY COMPANY. 


THIS case, which was decided in the Court of Session on January 
27th, raised a question of considerable interest in relation to con. 
tracts for large works. As we understand the judgment to he 
under appeal, we shall content ourselves by giving a résumé of the 
facts and a brief statement of the judgment. 

The pursuers claimed payment of £106,688 odd, a balance 
alleged = them to be due for work done for the railway company 
on a new line. It appeared that by a formal contract made in 
September, 1900, the pursuers agreed to do certain work for 4 
lump sum. The contract was broken up into three parts—one for 
excavation and embanking, one for bridge building, and one for 
ballasting, station building, &e. The chief part of the contract 
was for excavating and pa iy the total estimate of the cost 
of which was over £100,000, these being unknown quantities in 
which latent trouble was the more probable. The price for the 
cuttings estimated by the contractors was a sum based upon the 
calculations in the schedule attached to the specifications, Though 
the schedule contained quantities, those quantities were based on 
borings in the strata througb which the railway was to go. The 
borings showed a certain average line between soft cutting ani 
rock. That calculated line was taken from an average of the borings, 
and on that line there Was a hard-and-fast distinction betwee: 
hard and soft boring. On the longitudinal plan it was laid down 
how much was to be treated as hard and how much as soft. The 
calculations as to the nature of the material to be excavated was 
based on information alleged to have been derived from the 
records of certain borings made by, or on behalf of, the railway 
company. A journal of the borings was kept, and was sul) 
mitted by the defenders to the pursuers before they mad- 
their offer. It appeared, however, that as regards 4 
part of the excavation the alleged journal of bores was con 
structed by the engineer of the defenders from information 
afforded by a servant of the railway company who was not 
| trained or experienced borer, and that such information was 
| defective in itself, and was not adopted by the defenders’ enginee: 
| as it was received, but was interpreted by him according to his 
personal impression or opinion of what his informant meant. The 
| contract, however, contained a clause to the effect that ‘‘ bore~ 

have been put down at various parts of the line, the position of 
| which are shown on the small scale plan; and a copy of th 
| journals of these bores may be’ seen at the engineer's office ; but 
| the company does not in any way guarantee their accuracy, or that 
| they will be a guide to the nature of the surrounding strata ; con 
tractors must therefore satisfy themselves as to the nature of the 
strata, as the company will not hold themselves liable for any 
claim that may be made against them on account of any inaccuracy 
in the journals of the bores.” 

Lord Johnstone, in the course of his judgment, having stated 
the above facts, said that the railway company had for the best 
part of four years been incubating their plans, and when the) 
| got them ready they thrust them on the contracting public at ten 
days’ notice. It was absolutely impossible, and, to his lordship s ” 

mind, it never was anticipated, notwithstanding the formal words 
| used, that the contractors should do anything to check the calcn- 
| lations of the railway company. He thought it was in the know- 
ledge of the engineer that the contractors must accept his calcula- 
| tions and rely on them. The contractors could not make any test 
borings. It would have taken them the best partof ten days tomake 
their calculations even for the bridges. Accordingly his lordship 
took it that it was an unwritten understanding that the con 
tractors could not do anything in the way of checking the 
bores, and that they must swallow holus-bolus the calculations of 
| the railway company. When one saw the bores which had been 
| put down, and the journal of the bores, his lordship did think 
that any ordinary intelligent person, knowing that it was for the 
purposes of a large contract, would expect that skilled and inde- 
pendent borers would be employed. It appeared, however, that 
for one cutting no skilled borer was employed, but one of the 
company’s servants—a superintendent of the permanent way, 4 
surfaceman—who had no experience in boring at all, and he 
| was assisted by ordinary surfacemen labourers. That, to begin 
| with, was startling, but it was still more startling that the 
engineer of the company did not take from that mana journa 
of bores; he got occasional letters, not giving him a journa 
at all, but only information. In so doing he had undertaken 
a grave responsibility, which no fair dealing would admit of a rail- 
way company engineer taking. ‘‘A contractor,” continued his 
lordship, ‘‘is entitled to fair and honest information. There 'may 
be mistakes, but they must be true mistakes, and not mistakes 
made by a man who is merely concocting—it is a strong word, but 
I do not think it improper to use it—a journal of bores withregard 
to that piece of line.” The objection which his lordship held was 
good related to one cutting, where there was about 75 per cent. 
more hard cutting than was anticipated. But this was such an 
important part of the whole work that his lordship thought it was 
sufficient to upset the contract. 

In the result the pursuers were held entitled to claim as on a 











February 8th. A TEACHER OF MECHANICS. 


S1r,—I read with much interest the letter of your correspondent 
‘Pater Mark II.” in your issue of January 28th, and was struck 
with his remark on the growing evil of neglecting the knowledge 
of scientific principles. 

As a teacher of engineering, permit me to suggest that people do | 
not now take the trouble thoroughly to grasp the great principles 
of science, because of the wultiplicity of things engaging their 
attention. 

Moreover, I think it is also very mucha matter of the nature of the 
instruction given. When a teacher faces a class of students of the 
subject of mechanics his task is twofold ; the more important part 
is not the doing of sums, but the inculcation of ideas. And herein 
is the peculiar potency of lecturing—the teacher. having clearly 
conceived the truths underlying his subject, is enabled by personal 
contact, intercourse and illustration to help the mind of his pupil 
to a like reception of ideas. The student goes home thinking, and 
after much mental effort a sort of illumination takes place, and in 
a moment the student is the possessor of that most valuable and 
lasting of all treasures—the right conception of a great mechanical 
principle. That is as it should be. More often what happens is 
this—the student goes home with a cigarette in his mouth and his 
head full of football. 


STEPHEN Eppy. 
Colchester, February 8th. 





THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. —The 
nineteenth annual dinner of the Association will be held at the 
Grand Hotel, Colmore-row, on Saturday evening, February 12th, 


1910, at 6 for 6.30 p.m. Mr. Frank Dudley Docker will preside. 
Further information may be obtained from Mr. Louis O’Brien, 
secretary, 37, Great Hampton-street, Birmingham. 

THE Motor UNION OF GREAT BRITAIN AND IRELAND: AVIATION 


SecTIon.—The second International Aero and Motor Boat Exhibi- 
tion will be held at Olympia from Friday, March 11th, to Saturday, 
March 19th, 1910 (both days inclusive). To celebrate the establish: 
ment of an aviation section and the amalgamation of the 
Aeroplane Club with the Motor Union, the committee have 
arranged for an aviation conversazione to take place at the Savoy 
Hotel, London, on Thursday, 24th February, 1910, at 8.30 p.m. 








quantum meruit, 





THE IRON, 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Unmarked Bars Dearer. 

THE best feature of the Birmingham iron trade this week 
is a continued strength in unmarked bar iron. Prices are assisted 
by the 5s. per ton advance which, it is made known, has been 
decided upon by the meeting on Tuesday last in Manchester of the 
Lancashire and Yorkshire bar iron makers, a decision which, it is 
understood, brings the Lancashire price up to £6 15s. for both 
prompt delivery and contract. The upward movement in this class 
of iron is due partly to the enhanced cost of production and partly 
to a better consumptive demand. The unmarked bar trade of 
South Stfffordshire has made steady recovery side by side with the 
improved tone in other districts. Some sellers are now asking 
£6 7s. 6d. for merchant qualities, delivered Birmingham, and the 
general price for merchant grades was about £6 5s., district 
delivery. The North Staffordshire ironmasters are accustomed to 
act pretty much in concert with those of Lancashire in matters of 
aoe advances, and to-day (Thursday) in Birmingham, North 
Staffordshire bar iron prices were regarded as being generally 
advanced 5s. per ton, making the quotation for ‘‘Crown” qualities 
at outports £6 15s. per ton. Nut and bolt iron of South Stafford- 
shire make was stronger at £6 2s. 6d. per ton, but now that buying 
from Belgium firms of this class of iron has for the present in some 
degree ceased, owing to the advance of continental prices, it is 
stated that much of the business is going to South Wales at less 
than local prices, 


Galvanised Iron Sales. 
Galvanised iron is still in very big demand, and current 

sales are running into larger figures than the trade has known for 
a very long time. All the works are very busy, and most manu- 
facturers have more business offered than they can entertain. 
Leading makers cannot promise anything earlier than April 
delivery. It is really remarkable what a splendid call is being 
expressed in this industry from all the markets of the world, and 
makers are to be most vigourously congratulated on the exceed- 
ingly good fortune which is theirs. Prices keep strong at £11 15s. 
to £12 for best brands of ey corrugated sheets f.o.b. 
Liverpool, and to-day’s market in Birmingham was still rising. 


COAL, AND GENERAL TRADES 
AND 
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3 £23 2s. 6d. to £23 5s. for reliable ordinary qualities on 
jon market, and £23 10s, to £23 15s. for special sorts, 
The black sheet trade continues to improve side by side with 
galvanised iron, to-day’s quotations being on the basis of £7 7s. 6d. 
to £7 10s. for doubles, and £7 17s. 6d. to £8 for trebles. 

Iron Trade Prospects. 

The position of the local iron industry appears to be 
stationary at the moment, but the future is viewed with some con- 
fidence, and the stronger market reported this week from ¢ ‘leveland 
assists this exchange. There is no suspicion of price weakening in 
any section of the market, and the lull in buying just now observ- 
able in one or two branches will, it is hoped, turn out to be only 
temporary. Manufactured iron masters state that the future of 
the market for raw material is so full of uncertainty that it would 
be the height of imprudence to accept far forward business at 
current rates, and some revision of the basis has become imperative 
unless business is to be seriously cramped. 


Spelter i 
the Lon¢ 


Pig Iron Conditions Higher. 

Some of the pig iron makers are this week advising cus” 
tomers to be prepared for an advance in prices consequent on the 
increasing cost of raw materials at blast furnaces. They stated 
that furnace mine had already advanced 1s. 6d. per ton, which 
involved an increase of 3s, per ton in manufactured iron. Selling 
ices of pig iron are very firm at present at:—Forge pig iron: 
Staffordshire common, 48s.; part-mine, 50s, to 51s.; best all-mine 
forge, 85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 
49s, to 50s.; Derbyshire, 50s. to 51s.; North Staffordshire forge, 
hOs, to 51s. 6d.; best, 58s. to 59s. 





Steel. 

Nothing but what is excellent can be reported of the raw 
steel trade. The raising of European prices, coupled with the 
existing great demand from black and galvanised sheet works, is 
working wonders for the half-product steel makers, and prices 
are continuously rising. British sheet bars and billets have now 
mounted to £5, and £5 2s. 6d. for Bessemer sorts and £5 5s, for 
Siemens sorts, these being the figures demanded on Birming- 
ham Exchange this afternoon. Even at these quotations, which 
must be regarded as exceptionally good, supplies are within the 
demands of the market, and deliveries are considerably behind. 
Makers are so well booked that they are largely indifferent to new 
business, and quotations have to be viewed very much in this light. 
Finished steel is in steady call at the following figures :—Boiler 
plates, £7 10s.; constructive engineering plates, £6 5s. to £67s. 6d.; 
angles, £6 2s. 6d. to £6 5s.; and bars, £6 7s, 6d. to £6 17s. 6d. 


Coal Discovery. 

After many months of expensive exploration workable 
coal has been struck at Longton in the Potteries. It is believed 
to be the seam locally known as the ‘ Bullhurst” seam, and is 
from 6ft. to 8ft. thick. It lies about 300ft. below the Cockshead 
seam, and it is thought probable that it will be found to extend 
under much of the eastern portion of the present Potteries 
coalfield. 


NOTES FROM LANCASHIRE. 
From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron Weak. 

THERE was an unusually large gathering on the Iron 
Exchange on Tuesday, but the tone was generally slow in all 
departments. Pig iron isdecidedly weakerand somewhat irregular. 
In some cases buyers have filled their requirements for some time 
to come, and demand has therefore slackened. With the excep- 
tion of Eglinton, most sorts of Scotch are on the down grade. This 
is especially marked in Gartsherrie and Glengarnock. Although 
there has been little’change to note in prices for Lincolnshire and 
Derbyshire, inquiry has been quiet. Makers who were represented 
on ’Change stated that they were well booked forward. It is 
evident, however, that any fair offer would be accepted at, say, 
6d. per ton under official rates, Middlesbrough was quiet, and in 
buyers’ favour. 


Finished Iron. 

At a meeting of the Lancashire Bar Makers’ Association, 
held on Tuesday afternoon, it was decided to advance the official 
price of bars 5s. per ton. This had, however, been to some extent 
anticipated in this district, makers having for some time past put 
up the prices. There was no change in hoops. 


Steel. 

There was a stronger market for steel. English billets 
were quoted at higher figures, with fair inquiry. There was also 
some foreign material on offer, which was almost on a parity with 
English. 


Copper, Lead, and Tin. 
Copper: There was a quiet inquiry. Tough ingot was 
about £1 per ton lower. Manufactured unchanged, Lead: Sheets 
unchanged. Tin: English ingots higher. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s. 6d.; Staffordshire, 
ids. 6d.; Derbyshire, 56s, 6d. to 57s.; Middlesbrough, open brands, 
prompt, 60s. 4d.; January-March and April-June, 60s, 10d. 
Scotch: Gartsherrie, 63s.; Glengarnock, 62s. 6d.; Eglinton, 61s. 
to 61s. 6d., delivered Manchester. West Coast hematite, 67s.; 
East Coast ditto, first quarter, 66s., both f.o.t. Delivered 
Heysham: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 
59s. to 59s. 6d. Delivered Preston: Gartsherrie, 62s.; Glengar- 
nock, 61s. 6d.; Eglinton, 60s. to 60s. 6d. Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £7 17s. 6d. Steel: Bars, 
£6 10s. to £6 15s,; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 5s.; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d. 
to £7 12s, 6d.; plates for tank, girder, and bridge work, 
£6 12s. 6d. to £6 15s.; English billets, £5 to £5 5s.; foreign ditto, 
£4 17s. 6d. to £5; cold drawn steel, £10 to £10 7s. 6d. Copper: 
Sheets, £73; tough ingot, £63; best selected, £63 per ton. 
ore tubes, 9d.; brass tubes, 78d.; condenser, 83d.; rolled brass, 
6}d.; brass wire, 6d.; brass turning rods, 63d.; yellow metal, 63d. 
per lb. Sheet lead, £17 perton. English tin ingots, £146 per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Coal Exchange at 
Tuesday’s market, and conversation centred on the labour unrest 
in Northumberland, Durham, and South Wales. It is causing, in 
conjunction with the strong demand for house coal, some difficulty 
in filling the requirements of the shipping trade. It is a long time 
since so much Lancashire coal has been shipped from Partington, 
and the higher quotations of a fortnight ago have been well main- 


tained. Demand for slack and steam coal was quiet. 
BARROW-IN-FURNESS, Thursday. 
Hematites. 


The hematite trade is in a steady position, and the weaker 
tone reported last week in warrant iron is not so marked as it was. 
Makers, in fact, refused to regulate their prices to this depressing 
tendency, especially as there was no reason for them to do so, 
s-eing that they are already well off for orders, and have no need 
\o do any new business for some time to come. They are also able 
to keep up prices by reason of the stoppage of some of the furnaces 
in the district owing to the scarcity in the supply of coke. There 
is a better outlook on the coke question than there was, and it 





| with railway companies or old customers. 








is not_considered likely that any further interference with the iron 
trade will result so far as this district is concerned ; but it is, 
nevertheless, the fact that if a strike on a large scale occurred 
in the Durham district it would bring the iron trade of this 
district to a practical standstill, as most of the supplies of 
this material are obtained from the Durham coke ovens, Prices 
are fairly steady. The official quotation for mixed numbers 
of Bessemer iron is 66s., but many makers will not accept less than 
67s. 6d., while others are not disposed to quote at the moment. 
Warrant iron sellers are at 65s. at a month, and buyers 3d. less. 
Stocks of iron still stand at 31,017 tons in warrant stores. They 
are more bulky in makers’ yards, but much of this iron is sold, and 
is only waiting for delivery. Satisfactory business is being done 
in special hematite iron, spiegeleisen and ferro-manganese and 
charcoal iron is moving in small parcels, while scrap iron is selling 
freely. Iron ore is strong in price at about 15s. net at native mines 
for good average sorts, while best ore is up at 21s. per ton. 
Foreign ores are being more freely imported. 


Steel. 

The demand for steel is mainly confined to rails, tin bars, 
hoops, straps, and sleepers, and there is next to no demand for 
plates or other classes of shipbuilding material, although there is a 
large local consumption of this class of material. The plate mills at 
Barrow have stood idle for twenty-two months, and unless the trade 
improves and prices are raised it is not likely there will be a renewal 
of activity in this department of the local steel trade. 


Shipbuilding and Engineering. 
There are further signs of activity in the loca] shipbuilding 
trade, although it is naturally regretted that the Argentine order 


| for Dreadnoughts has gone past Barrow to America. Builders are, 


however, busy on very important work, and are expected to get 
further orders. The engineering industry is the busiest department 
of industry in the town, and is likely to remain so for a couple of 
years to come, 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports last 
week amounted to 9087 tons—iron, 5690 tons, and steel, 3397 tons 
—as against 4494 tons in the corresponding week of last year, an 
increase of 4593 tons. The aggregate shipments this year amount 
to 72,829 tons, as compared with 55,452 tons in the corresponding 
period of last year, an increase of 17,377 tons. Coal and coke are in 
good demand, and prices are firm. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade—Steam and House. 

A FAIR trade is being done in steam coal, mostly, how- 
ever, in replenishments of stocks, or in arrears of contracts 
Nothing new is reported 
as tothe placing of contracts for the shipping season, but odd 
orders have been arranged. Good tonnages are being taken by 
the Humber trawling companies. Their contract rates vary, but 
the advance is usually proportionate with that being paid by che 
railway companies under arrangements recently come to. The 
weight of coal exported from Hull for the week ending Ist 
February amounted to 55,168 tons, as compared with 33,631 tons 
for the corresponding week of last year. House coai continues 
pretty active, the cold weather contributing to keep up the 
demand and price. Quotations as given last week, both in steam 
and house coal, 


Gas Coal—Effects of French Floods. 


Gas fuel moves freely. Not so much being done for ship- 
ment, but this is a usual feature at the present season of the year. 
The floods in France have somewhat affected the business in gas 
coal, through supplies not being able to reach their destination. A 
fair weight of gas coal usually leaves Yorkshire for the Seine 
Valley, but the trade, of course, has been curtailed by gasworks 
being swamped in some instances, and in others by the violence of 
the current preventing delivery by boats. 


Small Coal and Coke. 

Position unchanged. In regard to coke, as well as to 
steam and gas coal, the trouble in Northumberland and Durham 
brings a little more business to South Yorkshire. Sinall coal for 
Lancashire and Yorkshire mills 5s. to 6s. per ton. Coke, at ovens, 
under contract 12s. 6d. to 13s. 6d. per ton for best washed; 
lls. 6d. to 12s, 6d. per ton for unwashed. ‘‘ Spot lots” command 
alittle more money. <A ready market for full output, and no 
stocks in hand. 


Iron—Hematites Still Advancing. 

The increased business noted in hematite iron last week is 
still in evidence. Quotations are steadily advancing. West Coast 
are now at 80s. to 82s. per ton; East Coast, 76s. to 77s. per ton ; 
Lincolnshire, No. 3 foundry, 53s. 6d. per ton; No 4 foundry, No. 4 
forge, No. 5 forge, mottled and white, 52s. 6d. per ton; basic, 55s. per 


ton. Derbyshire, No. 3 foundry, 54s. per ton ; No. 4 forge, 52s. 
per ton. Quotations all net, delivered in Sheffield and Rother- 
ham. Business in Lincolnshire and Derbyshire irons not any 


more animated, being mainly in respect of contract renewals. 


Finished Iron—Bars Advanced at Last. 

We mentioned last week that, owing to the increase in the 
cost of raw material, there was considerable talk of advance in 
bars, &c. That advance was made on Monday at the usual 
monthly meeting of the South Yorkshire Bar Iron Association. 
The price of bars was then increased by 5s. per ton, in agreement 
with the Lancashire Bar Iron Association. The yuotation has 
stood at £6 10s. per ton since the middle of 1908, and the present 
advance to £6 15s. per ton is not sufficient to cover the rises in raw 
material. Another increase, we are informed, may be looked for 
shortly. At the time of writing hoops still remain at £7 10s. per 
ton, and sheets at £8 10s. per ton. In the Derbyshire pipe trade 
business is reported to be only moderate. No great foreign orders 
have been in the market for some time, and trade is, therefore, for 
the most part in replenishment of home requirements. 


Billets Rising. 

Quotations for billets are gradually being increased. 
Makers of Sheffield high carbon billets are declining to book 
except at an advance of 5s., although the Association basis has not 
been changed. Basic billets were raised 5s. early in January, and 
quotations are again going up. For dead soft kinds £5 5s. is the 
minimum price, and more is required in some instances. It is 
stated that there are no continental billets on the market at 
present. 


Steel, &c. 

There is no change whatever to report in the heavy 
industries. Fresh work in railway, marine, and war material 
would be exceedingly weleome, but as yet there are few indica- 
tions of its coming. Several departments are rather busier than 
others. In the lighter steel trades work is very unevenly distri- 
buted. For ship and general engineering parts, engineers’ tools, 
files, and similar goods the business done is but moderate. More 
activity is reported in several descriptions of hand tools. This is 
a usual feature about this time of the year. The present demand 
is chiefly on colonial account, Canada and South Africa being 
pretty fruitful just now in orders for these specialities. A fair 
quantity of steel is being bought by agricultural engineers. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE weaker holders of Cleveland warrants, who were 
selling out last week, and brought prices down, have not been so 
much in evidence this week, and prices have improved in con- 
sequence. The buyers’ price at the close of last week went down 
to 51s. 04d. cash, but this week has gone up again to 51s. 54d. 
cash, and altogether the pig iron market is more satisfactory, with 
an excellent outlook. Traders consider that if the demand and 
ager are so good in this, the slackest, period of the year, they will 
9e appreciably better in the spring, which is generally the busiest. 
No. 3 Cleveland G.M.B. pig iron for February delivery has been 
raised to 51s. 74d. per ton, after being at 51s. 3d. in the early part 
of the week, but some of the leading firms would not on Wednes- 
day sell under 51s. 9d., and 3d. per ton per month was quoted 
for forward delivery. No. 1 for prompt delivery has risen to 54s. 
per ton. It is a fact of considerable importance that the quotations 
for the lower qualities of Cleveland pig iron are nearer to the rate 
for No. 3 than they have been for years, the reason being that they 
have become scarce. Comparatively little is made; producers 
have no stock, and there is only a small quantity in the public store. 
It has become difficult to supply all that is needed by the consumers. 
Makers have been able to get 50s. 104d. per ton for prompt f.o.b. 
deliveries of No. 4 foundry, and 50s. 74d. to 50s. 105d. for No. 4 
forge—which is decidedly the scarcest—while for mottled and 
white 50s. 44d. is accepted. 


Hematite Pig Iron. 

The position of makers of hematite pig iron is steadily 
becoming more satisfactory, and, as a rule, they are well sold 
ahead. Thus a lull in buying such as is now reported does not 
affect them. They have excellent prospects, seeing how well the 
improvement in the steel trade is progressing. Local demands 
are good, and more iron is being required on export account. For 
mixed numbers for early delivery 65s. per ton is asked, but some 
improvement on that must be secured if the ironmaster is to 
realise any profit. With 20s. 6d. per ton as the price of Rubioore 
delivered on Teesside his ore costs 41s. per ton of pig iron made, 
his coke at 18s. per ton delivered costs fully 20s., and 8 ewt. of 
limestone about 2s, There is thus very little left for other 
charges. Makers will not sell for forward delivery at 65s.; in 
fact, 67s. to 67s. 6d. is asked for second quarter’s delivery, and 
trade with consumers is good enough to enable them to pay more 
to the maker. 


Manufactured Iron and Steel. 

The demand for all descriptions of steel is good, and most 
of the works are fully employed, but the same cannot be said of 
the finished iron trade, though there is some improvement in that, 
and generally there is the promise of a better year than was 
experienced either in 1908 or 1909. The steel rail makers have 
put up their quotations, and now the rates vary from £5 7s. 6d. to 
£5 10s. net at works. Rivet bars have been advanced 5s. per ton 
this week, but no other changes have to be announced. Steel 
ship plates are at £6 5s.; iron ship plates at £6; steel ship 
angles, £5 17s. 6d.; iron ship angles, £7; steel bars, £6 5s.; 
iron bars, £7; steel hoops, £6 10s.; steel strip, £6 7s. 6d.: 
packing iron and steel, £5 5s.; steel joists, £6 2s. 6d.; and steel 
sheets, £7 10s., all less 24 per cent. f.o.t. Galvanised and corru- 
gated sheets, for which there is an excellent demand, are firm at 
£11 10s. for f.o.b. deliveries, 24 gauge in bundles, less 4 per cent. 


Shipbuilding. 

The improvement in shipbuilding is proceeding apace. 
Builders are not, however, prepared to book more orders at the 
figures they have been accepting during the last few weeks, 
particularly when they have work in hand which will keep their 
yards well occupied for some months to come. Sir William 
Armstrong, Whitworth and Co. have just despatched to Brazil the 
battleship Minas Geraes, and have laid down a sister vessel for the 
same Government. The firm’s Walker yard has been greatly 
enlarged and equipped for the undertaking of such orders as these. 


Engineering. 

More activity is displayed at the engineering works in 
this district, and there is a very favourable outlook. The con- 
tracts for the plant required in connection with the extension of 
the electricity station of the Brighton Town Council have been 
divided between Messrs. Richardsons, Westgarth and Co., Limited, 
West Hartlepool, the British Westinghouse Company, Manchester, 
and the General Electric Company, Limited, Birmingham. The 
main contracts will be executed by Messrs. Richardsons, Westgarth 
and Co., who will supply a double-cylinder Parsons-Brown-Boveri 
turbine, coupled to a Siemens alternator, capable of giving a con- 
tinuous output of 3500 kilowatts with a steam consumption of 
14 Ib. per kilowatt-hour at a normal load of 3000 kilowatts. The 
chief engineer of the Tees Conservancy Commission has this week 
reported that the work commenced nine years ago of deepening 
the channel from Middlesbrough Dock to the mouth of the river to 
15ft. at low-water spring tides has been completed. In the four 
miles of the river next to the sea an additional depth of 2ft. has 
been attained, and this extra depth can with little difficulty be 
carried out the other two miles to the dock point. This will lead 
to the further development of the trade of the district. 


Coal and Coke. 

Business is still much hampered by the labour troubles in 
the coal trade. In the Durham coalfield the situation is rather 
better, for most of the collieries are again in operation, but in 
Northumberland the position is less satisfactory, as there is a likeli- 
hood of a general strike ; indeed, the miners are this week voting 
by ballot as to whether this shall be so or not, and the result will 
be made known on Saturday. If it is decided that there shall be a 
stoppage of work the men will give the proper notice that they will 
no longer agree to working the collieries by the three-shift system. 
The leaders have warned them what the consequences of a strike 
are likely to be, and the Right. Hon. Thomas Burt has issued 
a very able and convincing manifesto on the subject. The 
colliery proprietors will fight strenuously for the three-shift system, 
because if it is not adopted some of the collieries will have to be 
closed, for they cannot be worked profitably with two shifts under 
existing circumstances. If the men vote for a strike the coal 
trade in Northumberland will be brought to a standstill next 
month, and that contingency is seriously affecting the demand, 
for consumers will not buy when it is possible that the coalowners 
will not be able to fulfil their contracts. Many are already going 
elsewhere, so as to make sure of coal coming to hand. The “‘slip” 
vote in Durham County has resulted in the general body of miners 
deciding for the retention of the officials of their union. How 
the dispute has already affected the trade may be judged by the 
fact that the coal shipments from the Tyne ports during January 
were 474,588 tons below those of the corresponding month last 
year. Heavier shipments of coal could be made, but shipowners 
keep their vessels away from this district as much as possible when 
there is the chance of their being detained. Owing to this, 
collieries which could be kept fully going are frequently off, and 
there are often considerable quantities of cheap coal to be got— 
coal which was bought for export, but cannot be shipped, on 
account of the lack of tonnage. Best steam coals can be got at 
lls. 3d. per ton f.o.b., and seconds at 10s. 6d., while best gas is at 
lls. 6d., and seconds at 10s. 9d. f.o.b. Coking coal ranges from 
10s. to 10s. 6d., and bunkers, 10s. 6d. to lls. No difficulty is 
now experienced in getting coke, and the exceptionally high 
— have ceased. Any quantity of furnace coke can now be 

ught at 18s. per ton delivered at Middlesbrough, and foundry 
coke is at 19s. per ton f.o.b, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The General State of Trade. 

AN easier feeling now characterises the markets generally. 
Under the influence of advancing prices free purchases of material 
were made in December and January, and, consumers now being 
supplied for the time, the demand has largely subsided. It is not 
generally believed, however, that this quiescent condition will be 
of long duration, for there is evidence in the Board of Trade 
returns, in improved returns from railway traffic and in the better 
freights obtained for vessels, that a general expansion is going 
forward in the business of the nations. The threatened cutting of 
freights between this country and the Cape, to which reference 
was made here last week, has been averted by the conference at 
Hamburg between representatives of the British and German 
shipping companies trading with South Africa. 


The Pig Iron Market. 

There has been less done this week in the pig iron warrant 
market. The favourable nature of the Board of Trade returns 
imparted a little strength to the market, but there was an absence 
of buyers, consequent, it is believed, upon the fact that actual 
consumers and shippers are pretty well supplied with iron at the 
moment. Business has been done in Cleveland warrants from 51s. 
to 51s. 4d. cash, 51s. 3d. to 51s. 8d. one month, and 5ls. 9d. to 
52s. ld. three months. Sales of Cleveland iron have 
place at 51s. 5d. for delivery in twenty-one days, 51s. 7d. 
30th, 51s. 7$d. March 31st, and 51s. 7d. for 12th April. Since last 


fairly satisfactory scale, but the foreign trade is less 
was expected. It is now generally held that a substantial business 
with the United States cannot be depended upon. But shippers 
are anticipating a fair general export business by the regular lines 
of Clyde steamers to various parts of the world. It may be 
doubted whether in any direction the demand for Scotch pig iron 


for full cargoes. The United States, South America, Italy, and 
Australia have each taken much less iron since the beginning of 
the year than they did in the corresponding period of 
1909, while the shipments to Canada, on the other hand, have 
largely increased. The output of pig iron is fully maintained. At 
Calder Ironworks an additional furnace has been placed on 
hematite, so that there are now 43 furnaces producing hematite, 
37 ordinary and 5 basic iron, the total of 85 comparing with 78 at 
this time last year. Prices are without much alteration. Coltness, 
No. 1, which for some time has been quoted at 85s., is again 
placed at 90s. per ton. This has for long been the best and the 
dearest of the special brands. The f.a.s. quotations at Glasgow 




















Harbour are, for Monkland, No. 1, 59s.; No. 3, 57s.; Carnbroe, 
No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 63s. 6d.; No. 3, 58s. 6d.; 
Gartsherrie and ( ‘alder, Nos. 1, 64s. ; Nos. 3 ; Langloan, No. 1, 
65s.; No. 3, 60s.; Summerlee, No. 1, 6 id.; No. 3, 60s. 6d.; 
Coltness, No. 1, 90s.; No. 3, 60s. ; elinsce, at Ardrossan or 
Troon, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, at ee 
No. 1, 65s.; No. 3, 60s. ; Dalmellington, at Ayr, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 64s.; No. 3 5n: y crlneny 


at Grangemouth, No. 1, 68s.; No. 3, 60s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5641 tons, comparing with 3795 in the same 
week of 1909. 
tons, Canada 199, India 110, Australia 148, Germany 140, 
Holland 10, Belgium 160, Spain and Portugal 165, China and 
Japan 50, other countries 455, the coastwise shipments being 4154 
tons, compared with 2112¢in the corresponding week. The total 
shipments since the beginning of the year are 26,160 tons, being 
3682 tons less than in the same time last year. The arrivals at 
Grangemouth of pig iron from Cleveland and district have been 
11,046 tons, showing an increase of 2471 tons compared with the 
import in the corresponding week of 1909. 


Imports of Iron and Steel Goods. 

It has been ascertained from the bills of entry that the 
imports of iron and steel manufactured goods into Scotland during 
1909 from continental ports amounted to 40,871 tons, of the value 
of £267,709, compared with 29,241 tons and £187,089 value in 
1908. From the United States in the past year there came 6394 
tons, with £68,758, against 6367 tons, and £62,081, in 1908. Of 
the increase of 11,630 tons of imports in the past as compared with 
the preceding year from the Continent no less than 9565 consisted 
of manufactured iron bars, angles, &c., of the value of £59,449. 
There was also an increase of 2254 tons, and £17,937 value, in the 
imports of steel bars, angles, &c. On the other hand, the imports 
of iron and steel sheets, hoops, plates, and strips from the Con- 
tinent show a considerable decrease. 





The Hematite Trade. 
During the past week eighteen cargoes of hematite ore 


preceding week. The output of hematite pig iron has been in- 
creased by fully 300 tons per week. Deliveries to steel makers have 
been increasing, and the price is firm at 67s. 6d. per ton for 
delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

The makers of finished iron and steel are now better em- 
ployed. Orders have been coming forward more freely, merchants 
having contracts of some standing, and the bulk of the work avail- 
able is said to be of this description. 
advances in price of iron and steel goods, but so far comparatively 
little business appears to have been done at these terms. Steel | 
billets and blooms are in very active demand. 
structural materials has much improved. It is also notable that 
much less foreign goods are now on offer, so that the position 
generally is more satisfactory for the home manufacturer. There 
is also a reduction in the competition of English goods in our 
markets. Inquiries from abroad for me material are on the 
increase, especially from some of the Colonies, notably New 
Zealand, which is asking for large quantites of steel plates suitable 
for bending and being made into water pipes. 

The Coal Trade. 

There has been a somewhat easier feeling in the coal trade 
as far as foreign exports are concerned. Shipments of Scotch coal | 
to English ports are on the increase, and the Irish trade is active. | 

; 
| 


For manufacturing qualities of coal, the demand appears to be ex- | 
panding, and the house consumption is large. Prices of all kinds 


of coal are without material change. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

; BUSINESS was remarkably dull last week. For much of 
this labour troubles are responsible; the diversion of trade was 
continued, and not only were coalowners met with direct competi- 
tion from the United States and Germany, but uncertainty was so 
great that many boats were taken from their old courses, and sent 
to various points—the colliers have so often been warned of the 











reached Scotland from abroad, being fourcargoes more than in the | 


also taken | 
March | 


active than | 


is likely to be so great as to necessitate the chartering of vessels | 


evils following a lack of confidence in the relations of employer 
and employed. Tonnage came in unsatisfactoriiy, with the result 
that stocks of large and small coal were in abundance, and had a 
distinct influence on price. Efforts were made to prevent this 
telling on forward ireke, but for prompt rebates of 3d. and 6d. per 
ton were common. 


Latest Prices at Cardiff. 

On’Change, Tuesday, it wassoon apparent thafnoalteration 
had taken place in the general condition of steam coal. Limited 
arrival of tonnage; collieries ill placed for clearing off wagons ; 
small becoming a drug ; general uncertainty as to action of colliers 
in respect of the new agreement. Such were the leading charac- 
teristics, and prices drooping followed as a natural sequence. 
Latest :—House coal better. Best steam, I6s, 6d. to 17s.; seconds, 
15s, 9d. to 16s, 6d. ; on lis. to 15s, 6d.; best drys, 16s. 3d. 
to 16s. 9d.; ordinary drys, 15s, to 15s, 9d.; best washed nuts, 14s. 
to 14s. 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. to 
12s. 6d. ; seconds, 10s. to 11s. 6d.; very best smalls, 8s. 9d. to 9s. ; 
best ordinaries, 8s. to 8s. 6d.; cargo smalls, 7s. to 7s. 9d.; inferior 
sorts, 6s. to 6s. 6d.; very best Monmouthshire — vein, 15s, 6d. 
to lds. 9d.; ordinary Western Valleys, 15s. to 15s. 3d.; best 
Eastern Valleys, 14s. 3d. to 14s. 9d.; seconds, 13s. to 13s. 9d. 
Bituminous coal: Very best households, 17s. 6d. to 18s. 6d.; best 
ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; 
brush, 13s. to 13s. 6d.; smalls, 10s. to 10s. 3d.; No. 2 Rhondda, 
13s. 3d. to 13s. 9d.; through, 10s. 6d. to lls.; smalls, 7s. 
to 7s. 9d. Patent fuel, 15s. 6d. to 16s, Coke: Special foundry, 
24s. to 27s. 6d.; foundry, 19s, to 20s.; furnace, 17s. to 17s. 6d. 
Pitwood, 18s, to 18s, 6d. 















| Newport Coal. 

There was a slight improvement last week generally ; 
abatements of 3d. per ton were common for prompt. 
| fairly tirm for distant dates. Last week 60,000 tons were des- 
patched foreign, 13,749 tons coastwise. Latest : 
business slack. Very best Newport black vein, 13s. 3d. to 
13s, 6d.; Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 14s. 
to 14s. 6d.; other kinds, 13s. 3d. to 13s, 9d.; best smalls, 7s. 6d. 
to 8s.; seconds, 7s. to 7s. 6d.; inferiors, 6s. 6d. to 6s. 9d. Bitu- 
minous coal: Best households, lis. 6d. to 16s.; seconds, 
lds, Patent fuel, 15s. to 15s, 6d. Coke: Foundry, 18s. 
| furnace, 17s. to 17s. 6d. Pitwood, ex ship, 18s. to 18s. 6d. 


report sales of Cumberland warrants have taken place at 65s. for | 
delivery 9th March, and 64s. 44d. is now quoted for cash. 
Scotch Makers’ Iron. 
The demand for Scotch pig iron for home use isona 





Swansea Coal. 

Latest report :—Little business; inquiry for 
descriptions much below the mark. This — to all but red 
vein, which in the market is firmly held, anc 
beans are also in good request. Coal export last week 49,000 tons. 











Latest :—Best anthracite, 23s. to 24s. net ; second malting, 21s, to 
22s. net; big vein, 18s. 6d. to 20s., less 24; red vein, 14s. to 
14s. 6d., less 24; machine-made cobbles, 53s, 6d. to 23s, 6d. 


French nuts, 25s, to 26s. 6d. 
beans, 18s. 6d. to 19s. 6d. 
net ; fine peas, 10s. 6d. 


net; Paris nuts, 25s. 6d. to 26s. net ; 
net; German nuts, 25s. to 26s. net ; 
net ; machine-made large peas, 11s. to 12s. 






| to Ils. net; rubbly culm, 6s. to 6s. 3d., less 24; duff, 2s. 9d. 
| to 3s. net. Steam coal: Best large, 17s. to 17s. 6d.; seconds, 
14s. 6d. to 15s.; bunkers, 10s. 6d. to 11s. 6d.; small, 7s. to 9s. 6d., 


| 
There was despatched to the United States 50 | 


| miscellaneons quantity of railway material. 





all less 24 per cent. Bituminous: No, 3 Rhondda, 
18s. 6d. ; through, 14s. 9d. to 15s. 6d.; small, 
less 24. Patent fuel, 13s. 6d. to 14s., less 2}. 
week was 11,962 tons. Coal quotations are all f.o.b. 
days. 


The shipment last 


A New Dry Dock for Swansea. 

At Swansea avthorities are discussing one of the latest 
rumours. This is the project of a leading North of England firm 
to establish a large commercial dock at Swansea. Ample capital 
is reported to be available if satisfactory conditions can be 
obtained. There is no doubt but that the flourishing state of the 
port is likely to attract new industries, though it will be well to 
wait a little later for authentication. 


Iron and Steel. 
There was a moderate output last week of steel rails, 
colliery rails, sleepers for foreign destinations, and a 
Outlook little altered, 
but it is observable that tin bar is in better demand, and gives rise 
to the supposition that dumped material has not proved so satis- 
factory after coming from the mills. Some —— from Bruge s 
were recorded ; 720 tons sheet bar for Newport ; 850 tons pig iron 
from oe and 400 tons pig iron from Ayr; ore from Bluisaf 
and St. Nazaire. Little of incident to record. Swansea prices: 
Pig iron, hematite, mixed numbers, 64s. 44d. cash and one month ; 
Middlesbrough, 51s. 3d. cash, 51s. 6d. one month ; Scotch, 57s = 
cash and month; Welsh hematite, 71s. 6d. to 72s., deliv ered ; é 
£5 2s, da 


some 








Coast hematite, c.i.f., 71s. Siemens steel bars, 
£5 5s. Bessemer, £5 2s. 6d. 
Tin-plate. 


Every week continues to bring fresh evidence of prosperity 
to thisindustry. Last week new mills were started at Dafen forthe 
production of tin-plate. These were recently the scene of great 
 ateorecmceanral and are to be the site of still further extensions in 
the form of additional mills. At Pontardawe six new mills have 
been started by Messrs. Gilbertson. Previously there were 14 sheet 


| mills, with steel works and galvanising plant, and now additions will 


Makers adhere to the recent | 
| harbour returns for last week were as follows: 


The business in | 


enable it to rank among the largest in the country, with employment 
for an additional 500 hands. Latest market report is to the effect 
that businessis rather quieter, but pricesare well maintained and there 
isnochangein the general condition. Latest quotations :—Ordinary 
cokes, Bessemer L.C., 20 x 14,112 sheets, 108 Ib., 13s. 3d. to 13s. 6d. ; 
Siemens same ; ternes, Siemens, 28 x 20, 23s. to 23s, 6d.; C.A. 
rooting sheets, £9 5s.; big sheets, £9 5s. to £9 10s.; finished black 
plates, £105s. to £1010s.; galvanised sheets, 24 g., £11 15s. to £12 
per ton; block tin, £147 7s. 6d. cash, £149 three months. The | 
~Received from 
101,815 boxes ; a dnring the week, 106,757 boxes 
ocks, 156,016. Other Swansea quota- 


works, 
stocks now remaining at 








| tions issued this week are :—Copper, per ton £58 17s. 6d. cash, 
£59 15s. three months. Lead: English, £13 18s. 9d. per ton; | 
Spanish, £13 8s. 9d. Spelter, £23 3s.9d. Silver, 233d. per oz. 


| favour. 


The Swansea Valley. 

From the period when the new dock was completed there | 
has been little or no halting in the steady industry of the Valley | 
and its varied establishments. The tin-plate trade has been first | 
and foremost, closely followed by the copper and spelter indus- | 
tries, while the steel trade maintains its uniform stability, to which 
the improved demand for steel bars gave additional ‘strength. 
Notwithstanding the dumping, home-made bars are regarded with 
Foundries continue to be brisk, and the various factories 
employed in connection with sulphuric acid are doing well. I 
note, in relation to dumping, that imports continue from Bruges. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

ALL the principal departments are reported to be well 
employed, the number of orders increasing steadily. A hopeful 
view is generally taken as regards business in iron and steel, as 
confidence is returning in all trades, The condition of the pig iron 
market is quiet and firm. The rolling mills are especially well 
occupied. On the whole the improving tendency perceptible since 
the beginning of the year has been more marked in prices than in 





Prices | 


Little change ; | 


14s. to | 
to 19s; | 


nearly all | 


in good demand ; | 


17s. 6d. to | 
10s. 6d. to 11s., all | 


cash 30 | 


| PERSONAL AND BUSIN 


Fes. 11, 








demand and inquiry, although the latter have also increased, 
Quotations given from Diisseldorf on the 4th inst. are as follows ;— 
German Bessemer, M. 63 to M. 65, as ag ~— with M. 63 to 
M. 64 last month ; Luxemburg foundry vig No. 3, M. 56, against 
M. 55 to M. 56; common bars in basic, v. 110 to M. 115, as com. 
pared with M. 108 to M. 115; hoops, M. 137.50 to M. 142.50, as 
compared with M. 132.50 to M. 137.50; sheets, M. 137.50 to 
M. 142, against M. 135 to M. 140, all per ton at works. 


The German Coal Market. 

No improvement whatever can be noticed in the coa 
trade. Deliveries in Silesia have been slow, foreign demand being 
very limited, and on local account not much is being bought, as 
stores were well filled in the beginning of the year. From the 
Ruhr coal district much the same is reported, only some 
being in better request. 


sorts 


Austria-Hungary. 

The advance in prices previously resolved upon has not 
taken place after all, owing to the unfavourable condition of the 
iron market. There may be more life later on, and the third 
quarter will probably bring a rise in quotations of 1 and 2 crowns 
p.t. Sales in pit coal and in brown coal have continued fairly good 
over the week. On the whole, the pits are in better occupation 
than a fortnight ago. 


The French Iron Trade. 

The new year has opened well on the iron market, and 
the briskness felt in many branches is expected to continue. 
Prospects for 1910, generally, are encouraging. Extensive orders 
in railway material, as well as in army and navy requirements, will 
secure employment to the works for months to come. Prices ire 
naturally firm, with an upward tendency. An order for 
material for Servia worth 27 million francs, after strong competi 
tion, has also been secured by French shops. Present basis quot 
tions are:—185f. p.t. for merchant bars; 195f. p.t. for plat 
| No, 2; 205f. p.t. for girders ; in the North basis price for merchant 
| iron is 160f. to 165f. p.t. Coal is bought freely on the French 
market, demand having rather increased. 





War 


Strong Feeling in Belgium. 


} A remarkably brisk business is done in all the finished iron 
trades, consumers now purchasing freely. Pig iron also is in more 
animated request, quotations being extremely stiff. Bars stand at 
£5 8s. p.t. for export ; iron bars have even fetched £5 10s. p.t.; 
steel plates have advanced to £5 14s.; iron plates, £5 19s. p.t. for 
export. Shipments in engine fuel have considerably increased, 

| but the business in house fuel is not favourable. Coalowners ar 

| disinclined to book forward orders, expecting further advances i 

| quotations after the large tenderings for railway material in March, 

A rise of 1.50f. to 2f. p.t. is expected for coal. 





CATALOGUES. 


THE PoRTLAND ForGE Company, Limited, Kilmarnock, N.B. 
From this firm we have received a well compiled pamphlet. It 
illustrates and describes the ‘‘ Portland” patented self-centeriny 
rudder bearings, and the ‘* Portland ” patented balanced rudders. 
| THe Evectric Construction Company, Limited, Wolverhamp 
| ton. —A well illustrated pamphlet having reference to the 
‘Simplex ” bar coal-cutting machine has been forwarded to us by 
this firm. This machine does away with hand-holing, cuts both 
ways without alteration in the position of the main frame, and for 
ordinary duty drives its cutter bar direct from the motor shaft 
without intervening gear. At the end of the pamphlet electricaily 
driven haulage gears, controllers, &c., are dealt with. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
Cheston-road, Ashton, Birmingham.—Catalogue A 43 has reached 
us. It deals with ‘* Victor” are lamps, including the company’s 
standard enclosed, miniature enclosed, and flame types. We are 
informed that the standard enclosed lamps are being largely 
adopted in engineering works. The miniature lamp has recently 
been modified, and it is now claimed to be specially suitable for use 
indoors. The catalogue gives prices and all other particulars of 
interest to buyers. 

AURORA STEEL AND IRON GEARING COMPANY, Rodley-lane, 
Sheffield.—We have received from Mr. Wilmot North, who is the 
proprietor of the above business, a pamphlet of illustrations of 
specialities. These include helical, spur, and bevel gears ; treble- 
pitch worm gearing; worm reduction gearing mur wheel with 
winding drum and excentrie worm gear ; vow dide gears ; chain 
gear and drum for conveyors with renewable steel teeth ; roller 
path for bridges, &c.; cast tool steel, and a sample of wood filleting 
for patternmakers. Mr. North is the agent in Great Britain for 
the Benskin Manufacturing Company’s leather and wood fillets. 

HeNrY Pets AND Co., Lincoln-chambers, 9, Portsmouth-street, 
Lincoln's Inn Fields.—This company has just published a large and 
well illustrated album showing a number of punching, shearing, 
| and chopping machines. Variousimprovements in these machines 
| have recently been made, and a point worthy of note is that the 
| firm's latest type of joist shears will now cut the largest girders at 
| one stroke with the same upper blade, the lower blades only 
requiring to be adjusted for the various sections. Some useful 
lever punching machines are also illustrated in this publication. 

TAYLOR AND CHALLEN, Limited, Derwent Works, Birmingham. 

A copy of this company’s 1910 catalogue has been sent to us. It 
deals with presses, dies, shears, stamps, and lathes for sheet metal 
working. There are numerous illustrations, showing coining 
presses, cartridge presses, gun-powder presses, gun-cotton presses, 
nut and bolt presses, armature disc notching presses, rolling mills, 
| &e. There are also illustrations showing the interior of the com- 
The catalogue is well compiled, printed on excellent 





pany’s works. 


| paper, and constitutes one of the best publications of the kind we 


have seen. A feature of the catalogue worthy of mention is 
that it is provided with a thumb index. 


{SS ANNOUNCEMENTS. 


EVERETT, EpGcUMBE AND Co., Limited, ask us to state that on 
| the 14th inst. their London offices will be removed from 
87 to 117, Victoria-street, where all communications should be 
addressed in future. Their telephone numbers and telegraphic 
address will remain unaltered. 

BAYLIss, JONES, AND BAYLiss, Limited, of Victoria Works, 
Wolverhampton, ask us to state, with reference to the fire which 
occurred in their large electric power station last Saturday night, 
completely destroying the building and the very valuable plant it 
contained, that they have fortunately been able to arrange for a 
large and immediate supply of electric energy, which will enable 
them to resume work at the end of this week. 








Limited, has 


-The 
recently received orders for fifteen independent condensing plants 
from different firms, among which we notice the British Thomson- 


CONTRACTS. Mirrlees Watson Company, 


Houston Company, the Las Palmas de Chaco Austrel Sociedad 


Anonima, the De Beers Consolidated Mines Company, Limited 
and the Clifton and Kersley Coa] Company, Limited, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator ws printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings. . 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
95 Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 
zt The first date given %8 the date of application; the second date at the 
nd of the abridgment is the date of the advertisement of the acceptance 
¢ € nn * 
of the complete specification. 
* Any person may on any of the grounds mentioned in the Acts, within 
theo months of the date given at the end of the abridgment, give notice at 
the Pate nt-office of opposition to the grant of a Patent. 


STEAM ENGINES. 


12,000, May 2nd, 1909.—IMPROVEMENTS IN AND RELATING 

~ sppam ENGINES, Alerander Schulz and Emanuel Posmourny, 
th of Kiniggrit:, Bohemia, Austria, 

‘The subject of this invention is an improvement in steam engines, 

» particularly, in steam cylinders for steam engines of the 

The improvement consists 


or, more 
condensing and non-condensing type. 


in the provision of an exhaust valve, such as a lift valve, cock or | 


slide, which said exhaust valve is situated in the middle of the 
eylinder, or more particularly, in the middle of the piston stroke, 
and actuated by the crank shaft of the engine. In order that the 
invention may be fully understood, reference is made to the 
accompanying drawing, in which the upper engraving is a section 
through a steam cylinder, having admission and exhaust valves at 
the lower part. The middle engraving is a similar section, having 


N° 12,066. 















































the admission valve at the upper and the exhaust valve at the 
under part, and the bottom engraving is a similar section, having 
admission and exhaust valves at the upper part. The admission 
valves are shown at A and B, the exhaust valve at C. The steam 
enters the cylinder through the admission valve A and port S$}, or 
through the admission valve B and port T, expands behind the 
piston all along the stroke of the piston, less 10 per cent., and then 
escapes through the port Z and past the exhaust valve C arranged 
in the middle of the piston stroke outside the cylinder. 
exhaust steam can escape into space or it can be led into a con- 
denser. The duration of the exhanst depends on the compression 








THE ENGINEER 


which the brush F of the distributor makes contact. L is the sleeve 
embracing the other end of the rod H and M is the spring located 
within the sleeve for causing the rod and sleeve to make good 
contact with the bearing K and terminal B respectively, the sleeve 
being preferably forked to embrace the terminal. O is the 
window of mica or glass for viewing the spark which will be 
formed between the rod and the interior surface of the rotating 
spindle H.—Junuary 19th, 1910. ; 


13,574. June 9th, 1909.—IMPROVEMENTS RELATING TO INTERNAL 
CoMBUSTION ENGINES, Siegfried Barth, of No. 48, Brend’- 
amourstrasse, Diisseldorf-Obercassel, Germany. 

In employing internal combustion engines for cases in which 
only a low number of revolutions are required, sch as for driving 
paddle-wheel steamers for example, the motors are so heavy that 
it is quite impossible to use those which operate on the known four- 
cycle systems. Although the two-cycle motor is lighter and there- 
fore suitable in this respect for ships’ engines, still the volume of 
the motor is so considerably increased by the addition of the 
necessary scavenging pumps as to render it impossible hitherto to 
use two-cycle internal combustion engines for ships. In accord- 
ance with the present invention the engine is provided with a 
pump installation of a considerably smaller stroke capacity, that is 
to say, the quantity delivered by it per stroke is less than the 
volume swept over by one of the motor pistons and the pumps are 
driven directly from the main shaft of the motor. The trans- 
mission ratio is selected, so that the delivery of the smaller pumps 


| is rendered fully equal to the charge capacity of the larger engine 





cylinders. It has, however, been previously proposed so to couple 
the scavenging pump to the engine that the number of strokes of 
the pump will be a multiple of the number of strokes of a piston 
of the engine. For example, if the cylinders present an available 
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space of the magnitude = 1 for the combustion the device for | 


| transmitting the movements of the engine shaft to the pump drive 


will have a transmission ratio of 1 to 2, that is to say, that at each 


| combustion period in the cylinders there will be a double delivery 


| motor, 


from the pumps. If the pump installation is so small that it has only 
a half-stroke capacity (that is to say, if the quantity delivered per 
stroke is only half) as compared with the cylinder capacity of the 
this device will have a transmission ratio of 1 to 3 when 
the pump installation presents only one-third capacity as compared 
with the cylinder capacity of the motor and so forth. Accordingly 


| the smaller pumps will always run as many times quicker than the 


cylinder pistons, as the capacities of the engine cylinders are 
larger than the delivery chambers of the pumps, the latter being 


| driven direct from the main shaft of the motor by means of appro- 


or on the counter-pressures, and can be regulated from 0 per cent. | 


to 50 per cent., according to requirements, by adjusting the 
exhaust excentric on the crank shaft. This is of an advantage, 


| 


inasmuch as the engine can be used for any counter-pressure with- | 


out difficulties. —January 19th, 1910. 


INTERNAL COMBUSTION ENGINES. 


1265. January 18th, 1909,-- IMPROVEMENTS 
TENSION MAGNETO-ELECTRIC APPARATUS, Frederick Richard 
Simms and the Simms Manufacturing Company, Limited, of 
Welbeck Works, Kimberley-road, Willesden-lane, Middlesex. 

This invention relates to high-tension magneto-electric apparatus 
of the well-known Simms type used in connection with electric 
ignition gear for internal combustion engines, and has for its object 
to providean improved arrangementof safety spark-gap. According 
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to the invention the safety spark-gap is arranged between a part 
of the conductor which connects the high-tension terminal of the 
collecting brush-holder to the distributor, and the hollow spindle of 
the gear-wheel for rotating the distributor brush, and which encloses 
the said part of the conductor. In a suitable arrangement for 
carrying out the invention the conductor part, which is in the form 
of a rod, is caused to bear by spring pressure at one end in an 
insulated bearing with which the brush of the distributor makes 
contact, the pressure being obtained by a spring situated within a 
sleeve which embraces the other end of the conductor rod and bears 
«tone end against the terminal of the high-tension collecting brush- 
holder, The bearing for the spindle is provided at one end with a 
window to render the spark in the spark-gap visible, the con- 
ductor rod passing through a hole in the window. A, A are the 
iagnets, B is the high-tension terminal of the collecting brush- 
holder C.D is the current distributor and E is the gear-wheel 
carrying the brush F of the distributor, H is the rod forming part 
of the conductor between the terminal B and the distributor D. 
All of the parts are of known construction. I is the hollow spindle 
of the wheel E carried in the bearing J, through which spindle the 
rod H passes thus providing the spark-gap Hi between the outer 
surface of the rod ti and the inner surface of the hollow spindle I. 
The rod H bears at one end against the block or bearing K with 


RELATING TO HIGH- | 





priate transmission gear ata higher number of revolutions than the 
engine pistons. In the engravings A are the engine cylinders and B 
the double-acting pumps. 


per minute owing tothe provision of corresponding transmission gear 

for the purpose of suitably flushing and filling the larger engine 
: x . < . E 

cylinder chambers. The pumps are here driven by means of gear 
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winding carrying the main motor current in such a direction as 
to assist the ampére turns in E. In upper engraving, 
referring to complete transformation, the secondary circuit is 
completely independent from the primary circuit, and in the lower 
engraving, referring to partial transformation, the two armatures 
with their respective series windings are connected in series across 
the primary mains. If the polarity of the supply mains is as 
shown in the drawings, the current will travel in the direction 
indicated by the arrows, and in the case of the lower engraving 
the lamp Dis fed with the sum of the generator and the motor 
current. The same effect as with series coil F may, of course, be 
produced by giving the armature brushes of G a lead, and in this 
case F may therefore be dispensed with if desirable. The action 
is as follows :—As the two series windings F and H act in opposi- 
tion to each other, their resultant action on the generator field will 
depend on the relative values of the motor and the generator 
current. It can be shown that the motor current reaches its 
maximum value and begins to decrease before the generator 
current reaches its maximum value, and if, therefore, the number 
of turns in the respective windings are properly proportioned, the 
back compounding effect of winding F will first be practically 
cancelled by the forward compounding effect of winding H, so that 





the machine has a flat characteristic similar to that of the plain 
shunt-wound machine, whilst when the load current approaches 
the normal working range the winding F will more and more over 
power the winding H, thus turning the generator into a back 
compounded machine having a steep characteristic. Moreover, 
the light-load motor current which flows in the winding H is 
especially useful in preserving the electrical stability of the system. 
—January 19th, 1910. 





AERONAUTICS. 


6038. March 13th, 1909.—IMPROVEMENTS IN THE DRIVING 
MECHANISM OF AEROPLANES, the Wolseley Tvol and Motor 
Car Company, Limited, of Adderley Park, in the City of 
Birmingham, manufacturers, and Arthur John Rowledge, of 
the same address. 

It has been found by experience that to ensure the maximum of 
efficiency in both an aerial propeller and the motor which drives it 
the speed of the propeller requires to be considerably less than that 
of the motor ; and to provide for this the propeller has sometimes 
been driven from the motor by chain gear, which, however, in- 
volves considerable loss of power. According to this invention, the 


propeller of an aeroplane is driven from the crank shaft through 


The engine runs at 120 revolutions per | 
| minute, the three flushing or scavenging pumpsrunat300 revolutions | 
The | 


| wheels C, D directly off the driving shaft E and each revolution of | 
the shaft E or of the gear wheel C produces approximately 25. | 


revolutions ot the pump shaft.—Jannary, 19th, 1910. 


DYNAMOS AND MOTORS. 


6949. March 28rd, 1909.—IMPROVEMENTS IN AND RELATING TO 
DYNAMO-ELECTRIC MACHINES FOR OPERATING SEARCHLIGHTS 
AND THE LIKE, Siemens Brothers Dynamo Works, Limited, of 
Caxton House, Westminster, and Dr. Max Kloss, of Woodland 
View, Rowley Park, Stafford. 

This invention has reference to an improved transformer of the 
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kind in which a dynamo is coupled to a motor to form a motor 
generator. In both engravings the armature of the motor is 
indicated by M, and that of the generator by G. A and B denote 
a pair of constant potential supply mains, and J and K the 
secondary mains, to which the are lamp D is connected. The 
motor M is provided with a plain shunt winding C connected across 
the armature alone, or across the latter and the series coil H. The 
generator is provided with three field windings E, F, and H. Of 
the latter E is aself-exciting shunt winding connected either across 
the generator terminals or across the generator armature alone. 
F is a series winding carrying the main generator current in such 
a direction as to oppose the ampére turns in E, and H is a series 


| the medium of the two-to-one or cam shaft of the engine, this shaft 


N? 6,038. =—s mz 





being driven by spur toothed gear, and the two-to-one shaft and 


| the gear between itself and the crank shaft are made sufficiently 


strong for the extra work which they thus have to perform. The 
propeller may be fixed upon the two-to-one shaft, the shaft being 
prolonged at one end for the purpose, or may be fixed on a shaft 
which is coupled direct to the two-to-one shaft ; or the propeller 
may be driven from the two-to-one shaft through the medium of a 
Cardan shaft ; and the propeller may be driven either directly bv 


| the two-to-one shaft, or byashaft which iscoupled therewith, througii 


| with the axis of the 


the medium of a universal driver whereby the plane of rotation of 
the propeller may be varied considerably as to the angles it makes 
two-to-one shaft. While the invention is 


| applicable generally to the case of internal combustion engines 


used in driving propellers of aeroplanes, it is specially applicable to 
the case of ‘‘V” engines, that is to say, engines in which the 
cylinders incline towards the crank axle from opposite sides. 


| January 19th, 1910. 





MOTOR CARS AND ROAD TRAFFIC. 


15,871. July 7th, 1909.—Process AND DEvicE FoR UNIFORMLY 
TRANSMITTING THE POWER OF THE Motor SHAFT TO THE 
DRIVING WHEELS OF Motor Cars, Frans Anderheggen, of 90, 
Avenue de Tercveren, Brussels, Belgium. , ; 

The present invention relates to motor cars, and toa process and 
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device for compensating the oscillatory movements of the axles of 
the rear wheels when the axles tilt relatively to the frame, which 
oscillatory movements take place suddenly, and exert an objec- 
tionable influence on the output of the transmission gear. The 
oscillatory movements correspond to rotations of the small pinion 
of the angle driving gear. These oscillations can be compensated 
according to the present invention by causing the angle gearing to 

rform forced rotary motions round the axle of the rear wheels. 
n the drawings A designates the chassis of a motor car, the rear 
axle C of which passes through, brackets or casings B, and 


a 
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16g 
carries the wheels. Mounted on the axle is a differential gear 
casing E, which encloses the bevelled gearing wheels F,G. The 


transmission of the power to the angle gear wheel is carried out 
by means of a Cardan shaft H. Arranged parallel to the said 
shaft is a compensating bar K, which is secured by the ball and 
socket joints [and J to the chassis A and the brackets B respec- 
tively. The compensating bar K is also connected, by means of a 
ball and socket joint L, with the differential gear casing, and with 
the chassis A by an arm N (see left-hand engraving), and arm N} 
see right-hand engraving), and a ball and socket joint M. The 
function of these devices is as follows :—As the compensating bar 
K is connected on the one hand, by means of the joints J and M, 


with the chassis, and on the other hand, by means of the joints J- 


and L, with the casings B and E, the connections being such that 
they cannot yield in a vertical direction, the line J, L always 
remains parallel to the line I, M. As J, Lis also parallel to the 
generating line O, P of the bevel gear wheels, it results therefrom 
that the gearing bevel performs round the rear axle forced rotary 
motions, which compensate the displacements of the small bevel 
gear wheel.—January 19th, 1910. 


26,347. November 13th,° 1909.—-AN IMPROVED 
LECTOR FOR ELECTRICALLY PROPELLED VEHICLES, 
Kohler, of Hamburgerstrasse 179, Bremen, Germany. 

The present invention relates to an improved current collector 
for electrically propelled vehicles which do not run on a fixed 
track. The current collector must, therefore, be bi-polar, and 
must allow of considerable lateral deviations of the vehicle from 
the line of the overhead wire. The construction of known current 
collectors of this kind differs according to whether the two over- 
head wires are side by side or one above the other. The present 
invention relates to current collectors of the latter kind. Accord- 
ing to the present invention, the collector is of the kind in which 
the rollers engage the wires from the outside, and are pressed 
against them by springs, the essence of the invention being that 
the upper contact consists of two rollers situated one behind the 
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other and journalled about a vertical axis in a similar manner to a | 


consists of a roller E supported by two bearings F, which are fixed 
to the match truck. The lever D has attached to the underside, 
which rests on the roller E, a skidding plate G, and is prevented 
from sliding off the roller when not in use by the guard H. By 
the above arrangement the lever D is free to move on the roller E 
lengthways of the match truck as the latter approaches or recedes 
from the crane truck on account of the buffer play, and the neces- 
sary lateral motion, when passing around curves, ts obtained by the 
lever D and plate G skidding on the roller E. Instead of a skid- 
ding plate G a roller K, as shown in the two lower right-hand 
engravings, may be used, in which case the lever D rolls on the 
roller E instead of skidding on it. This roller K is supported by 
suitable bearings in the lever D.—J/anuary 19th, 1919. 


MISCELLANEOUS. 


25,150. November Ist, 1909.—IMPROVEMENTS IN 'THREE-WAY 
Pipe Preces FITTED WITH VALVES, Maschinen-und Armaturen- 
fabrik, Vorm H. Brever and Company, of Hochst-on-the-Main, 
(rermany. 

This invention relates to an improved construction of three-way 
pipes with a buttertly or like valve for switching the material, being 
passed to the three-way pipe into one or other of the outlets. The 
three-way pipe is elongated so that it has approximately a 
rectangular form. The construction of the three-way pipe is 
specially intended for use with vertical conduits in which the 
material passing through the pipe has to be gently deflected into 
one or other of the outlets. The three-way piece A has the 
elongated form shown on the left, and is provided with outlets B 


and C and inlet M ; the outlets B, C and inlet may be of circular | 


cross-section, but the part between the outlets B and C and the inlet 
M is of rectangular cross-section as can be seen most clearly in the 
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railway carriage bogie, so that they can adapt themselves to all | 


bends in the wires. The bogie A has two arms which terminate in 
bell-shaped sockets. A tube H is provided inside the socket to 
receive the stem of the fork B carrying the roller C. The helical 
spring K presses the roller downwards, that is, against the wire I. 
A rod D is rigidly fixed in the middle of the bogie, and carries at 
its lower end a socket E, similar to those carried by the arms A, 
but having its mouth turned upwards ; the fork F carried in this 
socket is upwardly turned, and is pressed upwards by a spring K 
so that its roller G bears against the lower wire L. The rod D and 
the bracket carrying the lower socket E are insulated from each 
other. The two current-carrying cables M and N are connected 
with the rod D and the socket E, and to the latter is also fixed a 
rope O which tows the current collector. The bottom right-hand 
engraving shows diagrammatically how the two upper rollers C 
adapt themselves to any deviation in the direction of the overhead 
wires. The advantage of this current collector is that it combines 
the least possible weight with certainty of operation, which is in 
accord with the fundamental requirement. The certainty of 
operation can be further increased if the two wires are kept apart 
in the usual manner by insulated rods P at suitable distances from 
each other.—January 19th, 1910. 


CRANES AND CONVEYORS. 


7076. March 24th, 1909.- 
VEYING BREAKDOWN CRANES AND THE LIKE ON 


IMPROVEMENTS IN APPARATUS FOR CON- 
RAILWAYS, 


| toa suitable bed plate or bracket. 


Stothert and Pitt, Limited, and John George Dacres, both of | 


Newarke Foundry, Bath. 


_. When railway breakdown cranes are travelling on the line the | 
jibs have to be lowered to permit of the passage of the crane under | 


bridges and through tunnels. 


When the crane is travelling with | 


the Jib lowered, the latter is either suspended _from the tie rods or | 


N° 7,076. 








is supported on a trestle carried on a so-called ‘match truck,” 
which is coupled to the truck carrying the crane. When the jib is 
lowered on the trestle the weight of the jib is carried by the match 
truck. 
end of a lever, fulcrumed on a support resting on the centre of the 
match truck, the other end of the lever being connected by a 
detachable pin connection to one end of the crane truck. The 
fulcrum of the lever is supported on rollers or the like, so as to be 
free to move across the match truck and give the necessary play for 
passing around curves. The effect of this arrangement is to 
increase the load carried by the match truck and to decrease that 
carried by the crane truck. By suitably locating the centre of the 
crane the whole arrangement can be so designed as togivea proper 
distribution of weights between the wheels of the crane truck and 
those of the match truck. A is the body of the crane and B is the 
jib pivoted at B! to the body. C is the crane truck and C! is the 
match truck. D is a lever connected by a pin E! to the crane 
truck and resting on the match truck. In the arrangement shown 


| 





According to this invention, the jib is supported on one | 





jn the two lower engravings on the left the fulcrum of the lever D 


| 
| 
| 


| right-hand engravings. In the rectangular part of the three-way | 


viece there is adapted to rotate a butterfly valve D mounted on a 
spindle H. 
| against suitable machined faces L. 
| limiting the motion of the butterfly valve. 
| proper A may be closed sidewise by covers F and G. The shaft H 
| 1s supported in the covers F and G, and outside the cover G the 

shaft H is extended for some little distance and carries the lever P. 
The upper end of this lever P has fixed to it a bracket E in which a 

nut Q is supported. The nut Q hasside pins T adapted to move in 
slots U in the lever P and bracket. The nut Q engages with the 


~ 


| 


| in a bracket S cast in one with or fixed tothe cover G. The spindle 
| R is illustrated as provided with a hand wheel by which it may be 
| rotated. In order to enable the three-way piece to be held firmly 
| to prevent the same from vibrating when in use side lugs or feet V 
and W are provided by which the three-way piece A may be fixed 
It will be seen that with this 
device by employing the elongated form of three-way piece the 
| material fed in through the pipe is gradually and easily deflected 
| into one or other of the outlet pipes Band C. The valve is there- 
fore subjected to the minimum amount of stress and the life of the 
same consequently considerably lengthened.— January 19th, 1920. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





945,587. CONDENSER Pump, P. J. Pennings, Kiel, Germany. 
Filed March 12th, 1909. 
The pump comprises alined wet and dry cylinders, the wet 
cylinder being of smaller diameter than the dry cylinder, 
a pressure chamber between the cylinders, and with which 


The valve D has conical faces K adapted to close | 
Stops N and O are provided for | 
The three-way casting | 


| screwed spindle R. The screwed spindle is conveniently supported | 


| 946,793. 








the wet cylinder freely communicates, a valve-controlled com- 
munication between the chamber and the dry cylinder, a valve- 
controlled communication between the chamber and the atmo- 
sphere, a piston in each cylinder, and a rigid connection between 
the pistons. There is only one claim. 


945,544. ProJEcTILE, F. Ziegenfuss, Exsen-on-the-Ruhr, Germany, 
assignor to F. Krupp Aktiengesellschaft, Essen-on-the-Ruhr, 
Germany.—Filed October 6th, 1969 

A projectile having a base chamber, a shrapnel charge in said 
base chamber, a shell charge adapted to remain in the projectile 
shell after explosion of the shrapnel charge, an impact fuse for the 





shell charge, and means for retaining the impact fuse in its inactive 








position until oe, Ban of the shrapnel charge takes place; said 
retaining means being adapted to be withdrawn by the rearwardly 
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directed shock exerted upon the projectile shell by the explosion 
of the shrapnel charge. There are two claims. 


946,559. Borr.Le-sToprpER--M. L. Orv and F. CU. Orv, Stille 
Irveland.— Filed July 25th, 1908. 
The neck of the bottle is made with a groove as shown. 


ian, 


The 





stopper is a dished plate of metal which, being put in place, is 
flattened and enlarged in diameter, so that its edges fill the 
groove in the glass. There are two claims. 

946,762. 


CHAIN-GRATE FuRNACE.—L. H. Masfield, Godfrey, 1//,, 


| 
| : ° . ; 
| assiqnor to Illinois Stoker Company, Alton, Ma Corporation of 
| 


Tiinois.—Filed December 24th, 1908. 
| This patent is for a chain grate wherein articulately connected 
| links travel around supports at the front and rear, a stationary 
baftie located near the inner end of the grate, and a shoe located 








at the bottom of the baffle, and adapted to ride —_ the lower 
grate run, this shoe being made to lie approximately horizontally 
for catching and retaining ashes, thereby forming with the station 
ary baffle an air seal. There are two claims. 

Rotuinc MILL, J. Farell, Pittsburg, Pa. 


lst, 1908. 
In a rolling mill the combination of a stand of three-high rolls, « 


Filed July 


(846,793) 46,793.] 
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feed mechanism, means for simultaneously shifting all of the rolls 
relative to the feed mechanism and means for moving the inter- 
mediate roll relative to the other rolls. There are ten claims. 





Two of Liverpool’s municipal undertakings have during 
the past year been very successful. We refer to the tramways and 
electrical supply. The surplus balance in the former case was 
£27,451, and in the latter £20,000. 


THE new express trains on the London and North- 
Western Railway between Broad-street and Birmingham (New- 
street), which ran for the first time on Tuesday last, were well 
patronised. The morning train left Birmingham at 8.20, and 
reached Broad-street at 10.30, five minutes before the scheduled 
time. The train has been started to meet the convenience of 
City men, and is provided with a breakfast saloon and a type- 
writing office. To the corresponding return train, which leaves 
London at 5.25, is attached a dining car. The distance between 
the two stations is 115} miles, and the driver of the morning train 
stated that at one part of the journey he reached a 
maximum rate of 70 miles an hour. About adozen business letters 
dictated by passengers in the train were typewritten, ready for 
posting on arrival at Broad-street, 
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A NEW TURBINE. 


Gram turbines of the so-called combined velocity and 
essure type are now being manufactured by Dick, Kerr 
1 Co., Limited, of Abchurch-yard-lane, Cannon-street, 
frm having made arrangements with the 
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Fig. 1—INLET VALVE BOX 


Bergmann Elektricitiits Werke Aktiengesellschaft to 
build these machines to its designs. In turbines working 
on this principle the steam first passes into nozzles, 
wherein it expands from the pressure of the supply pipe 
to about atmospheric pressure. In order to obtain such 

















Fig. 2—VALVE FOR CONTROLLING NOZZLES 


a big expansion, conically expanding nozzles are essen- 
tial In this way it is possible to obtain at the 
mouth of these conical nozzles by expanding from the 
usual boiler pressures down to condenser pressure a 
steam velocity of 1200 m. per second or even more. 


down to this pressure with a correspondingly low tempera- 
ture of from 150‘%to 170 deg. Cent. With so high a 
velocity and using normal peripheral speeds it is not 
possible? to utilise the whole velocity of the steam in one 
set of buckets. Thus after leaving the first set of buckets 
the steam is passed through a segment of reversing 
blades, corresponding in position to the nozzles, and is 
re-directed at the correct angle upon a second set of buckets 
which are mounted upon the same wheel as the first. 

In this second set the remaining velocity of the steam 
is extracted, with the exception of that which is necessary 
for its own movement. The Dick, Kerr-Bergmann tur- 
bine thus has a double-velocity wheel. Here it may be 
mentioned that throttle-valve gearing is employed in this 
turbine, but, in addition, valves are provided for cutting 
out nozzles so as to ensure economical working at all 
loads. In turbines of a similar kind to this it was at one 
time customary to divide the inlet nozzles equally round 
the wheel. This, however. has the disadvantage that 
every separate nozzle, when passing the bucket channels, 

















Fig. 3-LOWER HALF OF TURBINE 


must be filled with steam and then emptied, which 
results in impulse and eddy losses. By distributing the 
nozzles round the entire wheel, these losses are multiplied, 
whereas by placing all the nozzles together in one seg- 
ment they are reduced. 

After leaving the second set of buckets of the velocity 
wheel the steam flows into the ordinary pressure stages, and 
owing to the great amount of expansion in the first set 
of buckets the volume of the steam is usually so large 
that it can be admitted to the following wheels on the 
whole surface. 

In the illustration on page 165, which shows a Dick, 
Kerr-Bergmann turbine with its top cover removed, the 
nozzle plate is to be seen fixed to the inside of the end 
plate on the left. Fig. 1 shows a flange which is 
bolted at the back of the nozzles; that is to say, outside 
the end dise-shown on the left of the view on page 165. 
On this segment or flange it will be noticed there are 
two hand wheels which are provided for cutting out 


nozzles inside the turbine are shown to good advantage in 
Fig. 8, where the top half of the turbine and the generator 
have been removed. The curve Fig. 4 shows the varying 
velocity and pressure at different stages. From five to 
fifteen pressure stages or chambers, within which the 
same number of wheels revclve, are employed according 
to requirements. Fig. 5 shows the characteristic form of 
the turbine body. 

The body is carried freely on one support which 
surrounds the vacuum end of the lower cylinder and takes 
the exhaust flange. This pedestal takes the entire weight 
of the cylinder, and is at the same time used to support 
the turbine and generator bearings. The outer bearing 
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A = Steam Velocity. B = Steam Pressure. 


Fig. 4—DIAGRAM OF VELOCITIES AND PRESSURES 


pedestal is provided with a flange which is bolted to the 
end cover near the centre. This ensures accurate align- 
ment, and at the same time does not restrict expansion. 
This end bearing pedestal, which also carries the governor 
oil pump and guide block, is shown in Fig. 7. 

After leaving the, second set of buckets the pressure 
difference of steam which still remains is distributed 
into so many stages; that in each stge the steam 
velocity remains lower than the velocity of sound ; 
that is to say, the limiting velocity which can 
be obtained in rectangular as distinct from conically 
enlarged nozzles. This is done in order to avoid the 
use of conical nozzles in this part of the turbine, to attain 
a simple construction, and to minimise the friction and 

















Figs. 5 and 6—TURBINE BODIES 





In the Dick, Kerr-Bergmann turbine the expansion in the 
nozzles is only carried down to a pressure of about one 
atmosphere corresponding to a steam velocity of from 
800 m. to 900 m. per second. Thus the steam does not 
enter the actual turbine body until it has been expanded 


nozzles. In the larger types the handles for operating | impulse losses. The velocities in question are from 800m. 
these valves are carried forward in front of the throttle | to 350 m. per second, and these are such that they can 
valve and governor so as to be clear of the parts which | be entirely absorbed by a single set of buckets without 
are mounted direct on the end cover, thus rendering | big losses. The rectangular nozzles or guiding channels, 


| aecess easy. This arrangement is shown in Fig,2, The! in which the yelocity of the steam is indyged in each 
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stage, are constructed of nickel steel vanes, which are cast 
in the periphery of the so-called guide wheels. 

These guide wheels, one of which is shown in Fig. 10, 
are securely fastened to the body of the turbine, and are 


Thus the wheel dises can be bored in order to obtain 
exact end balancing, or to equalise any small secondary 
pressure difference. The small thrust collar at the end 
of the shaft has nothing to do except to centre the rotat- 
ing parts relative to the tur- 
bine body. In view of the 








possibility of spraying and 
the formation of eddies at the 
high velocity of the steam, 
the bucket channels of the 


the steam current. It is 
necessary to use blades on 
this wheel which are consider- 
ably thicker in the centre than 
at the inlet and outlet. For 
these blades a special com- 
position: was originally used 
to withstand the steam, but 
more recently 25 per cent. 
nickel steel has been em- 
ployed. In the case of the 


this danger of spraying and 
eddy formation is much 
smaller, and blades of uniform 
thickness are used which are 
made of 25 per cent. nickel 
steel sheet. 
carrying the blades in the 
velocity wheel is shown in 
Fig. 11, from which it will be 
seen that the biades are fixed 


the rim. 
various stages of construction 
is shown in Fig. 12. The 
outer ends of the blades are 
surrounded by a band, as is 
clearly shown in the illustra- 
tion, Fig. 8. 

In the case of the low-pres- 
sure wheels the method of 
blading is very much simpler, 
the blades being riveted to 
the wheel as shown in Fig. 8. 
This method of fixing has 
been adopted with a view to 
reducing the weight as much 











Fig. 7—END BEARING PEDESTAL 


horizontally divided, so that the upper halves are lifted up 
with the top cover. The rotating wheels which run between 
the guide wheels are keyed to the shaft, and rotate with 
as little space as possible between their hubs and the 











Fig. 2—PART OF PRESSURE WHEEL 


corresponding boxes on the guide wheels. -An illustration 
of a complete rotor is shown in Fig. 9. The rotating 
wheels, together with their hubs, are forged from one 
piece of steel, and carry on their periphery the blades 


as possible, for reasons 


which are well known. In | 


spite of this small weight. 
however, the 
must be as great as possible, as the 
may be very much stressed by centrifugal 
a possible contact with the stationary 


strength 
blades 
force ard by 


parts. We are informed that a very complete series 
of tests to destruction has been carried out on this 
form of blading. Completely riveted up blades were 


tested by tension between the wheel disc and the top of 
the blades. Changes of form at the bottom of the blades 
first occurred uniformly at about 2860 ]b., and breakage 
took place quite regularly between 5070 lb. and 5500 |b. 
Under working conditions the stress due to centrifugal 
force on the base of the blades does not exceed 330 |b. 
under the worst conditions. A comparison with the 
previous figures shows that a very high factor of safety is 
attained by this construction. The two bearings for the 
turbine and generator shaft at the exhaust end of the 
turbine are developed from the foot of the body, and are 
cast in one piece with the body. The bearing at the 
admission end is accurately centred in the front cover, 
which is of cast steel. Any movement of the body which 
may result from the expansion or contraction of the con- 


The method of 





velocity wheel are exactly | 
designed for the volume of 


simple-pressure stage wheels, | 
owing to the small velocities, | 


by means of dovetailed feet | 
set into corresponding slots in | 
A velocity wheel in | 


mechanical | 





denser or other influence is therefore immediately con- | 


| veyed on to the moving parts, and no relative movement 
of the fixed and moving systems can occur. 
All steam turbine engineers now appreciate how 
important it is to avoid any diminution in the clear- 
ances. 


In turbines of this kind, the points where trouble 


is most likely to arise are where the hubs of the rotating | 


wheel pass through the guide wheels, and where thx 
shaft passes through the walls of the body ; that is to say 
in the stuffing-boxes. The clearance between the hub 

















Fig. 9-ROTOR 


wherein the energy is abstracted after leaving the guide 
channels. No change of pressure takes place within the 
buckets, but entirely in the guide channels. 
and their buckets thus revolve in a space of equal pressure. 


The wheels | 


| of the rotating wheels and the guide wheels is necessarily 
small, for steam which passes through these spaces does 
no work. Steam turbine builders are now aware, that 
this small clearance myst not be increased, and it has 
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now long been discovered that something besides the 
bearing construction has to be considered in order to 
maintain it at the desired amount. Shafts running at 
speeds up to 3000 revolutions per minute or more 
may run without deflection above the so-called criti 
cal speed, or the speed at which, theoretically con 
sidered, the shaft must fail. In the case of very thin shafts, 
from 8 to 10 mm. diameter, as used in experimental work 
by De Laval, this breakage was prevented-by allowing the 
shafts to rotate within limiting rings of an internal diametey 




















Fig. 10O—GUIDE WHEEL 


somewhat greater than the diameter of the shaft, and in 
this way too great a detlection was prevented. Very stif! 
shaftsalso havea critical speed, but even if limiting rings ar 


| not provided, they do not break by a rapid increase of th: 


speed from below to above the critical value. But tu: 
bine shafts which are rotating at a speed above the 
critical value endure a certain amount of vibration when 
being run up, and through this vibration the openings in 
the guide wheels are rubbed by the shaft. Should, owing 
to an error in erection or through expansion, a displac« 

















Fig. 11—METHOD OF FIXING BLADES 
ment of the shaft relatively to the body occur, this rubbing 
action may have a very appreciable effect on the steam con 
sumption of the turbine. !t is desirable, therefore, to design 


the turbine to run at less than the critical speed, even if the 
This presents some difficulty in the 


normal speed is high. 
ease of machines running at, say, 3000 revolutions pei 


minute, which speed is always liable to an increase of. 


say, 1000 revolutions. As the critical speed is onl) 

















Fig. 12—VELOCITY WHEEL 


dependent upon the deflection of the shaft, as a 
result of its own weight and the load due to the wheel 
dises, the required high critical speed is only to be ob- 
tained by reducing the deflection to the smallest possible, 
and since the deflection varies directly with the load 
and with the cube of the distance between the bearings, 
it is obviously of great importance to keep the weight of 
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the rotating parts and the distance between the bearings 
as small as possible. 

In the Dick, Kerr-Bergmann turbine an attempt has 
been made to keep down the weight by the bucket con- 
struction already described. Also a very short distance 
between the bearings of the machine is secured by the 
use of the velocity wheel, which replaces three to five 
ordinary pressure wheels. By these means, although 
only using a shaft of usual dimensions and made of nickel 
steel, it has been possible to place the critical speed far 
above the normal running value. 

The method of sealing the ends of the turbine through 
which the shaft passes will readily be gathered from the 
illustration Fig. 13, from which it will be seen that the 
seal is made by means of a labyrinth device, the same 
construction being used for the high and low-pressure 
ends. The adoption of the principle of velocity stages 
for the first chamber has, among other advantages, that 
of greatly reducing the difficulty of sealing the high- 
pressure end, for the pressure which has to be dealt’ with 
is only one atmosphere. Cast steel collars are secured 


entirely independent of the steam pressure. The curves 
—Fig. 14—show the reduction in steam consumption by 
operating the nozzle valves as compared with throttle 
regulation alone. The curve A gives the steam consump- 
tion at various loads with all the nozzles open, whilst the 
curve B gives the steam consumption at various loads 
when nozzle regulation is employed. It will bé seen that 
the latter method results in an appreciable gain. 
Summing up, the advantages claimed for the Bergmann 
turbine are :—(a)Great reduction of pressure and consequent 
cooling of the steam before admission into the turbine itself, 
thereby avoiding the difficulties produced by high pressure 
and temperature on the comparatively thin rotating disc. 
the high-pressure stuffing-boxes, and the dividing parti- 
tions; (b) the small number of stages, in spite of the use of 
small peripheral speed, thus obtaining a very short con- 
struction ; (c) the critical speed is well above the normal 
speed, avoiding vibration and consequent damage to the 
shaft ; (d) construction of body and bearings in one piece, 
thus obtaining the most accurate permanent concentric 
relative position of the rotating and fixed parts, guaran- 


nium hydroxide, which offers a very high resistance to 
flow of current up to a certain voltage, but beyond this 
voltage there is only the resistance of the electrolyte, 
Circuit breakers for 110,000 volts have been designed by 
the Westinghouse Company for the transmission lines of 
the Southern Power Company. They are designed to 
interrupt with safety any short-circuit current on a system 
having a capacity of 120,000 kilowatts. Each pole of the 
circuit breaker is isolated in a separate tank, and the pull. 
rod which operates the contacts is released by a trip, 
allowing the contacts to open by gravity in a bath of oil, 
These are said to be the first devices to break current of 
such high potential. 

In electric lighting there have been many developments 
and both tungsten and titanium lamps are being intro. 
duced. There is a continuous-current lamp with a titanium 
electrode, also an alternating-current luminous are lamp 
with two half-round carbon electrodes and a titanium car- 
bide electrode. A new regenerative flame lamp uses one 
electrode impregnated with fluorine salts, and so arranged 
that the gases from the long luminous flame are carried 
out of the inner globe through condensing 
tubes—where heavy dust settles—and back 
to the globe. A new enclosed are lamp for 











25-eyele circuits dispenses with the springs 
used for lamps operating a higher frequency, 
the armature being made as part of the 
lamp frame so that vibration is absorbed or 
deadened. 

In Central Park, New York City, about 
1500 60-watt tungsten lamps will replace 
the old petrol lamps, partly for better light 
ing and partly because in filling the petro! 
tanks enough is spilled to kill the grass within 
a radius of 3ft. The new lamps will be fed 
from armoured cables simply laid in a trenc) 
eut in the sod and refilled. In Denver, 
unarmoured lead-covered cables are being 
laid in the same way along the parks and 
boulevards to supply Nernst and tungsten 
lamps. The tungsten lamps are being made 
in great variety, and it is estimated that over 
a million are now in use for streets and 
shops. They are mostly of 40 watts, but 
some are of 25, 60 and 100 watts. 








Fig. 13—LABYRINTH PACKING 


to the shaft, carrying on their surface ‘a number of rings. 
Bushes with similar rings fit into the bottom and top 
halves of the turbine casing. The rings on these bushes 
fill up the spaces between the rings on the shaft collars in 


| teeing, in conjunction with the stiff shaft, maintenance 
| of a low steam consumption; (e) the absence of any 
sort of lubricating of the stuffing-boxes, resulting in 
absolute freedom from oil in the condensed water; (/) 


the usual manner. The ringson the shaft, it will be noticed, | the very strong fastening of the blades, resulting in great 


are divided into two groups, separated by a clear space. 
and these spaces in both the high and low-pressure stufting- 
boxes are connected together. 


leaks through the high-pressure stuffing-box is carried | bed-plate. 


through into the low-pressure stufting-box and there serves 
as a seal to prevent the admission of the air from outside. 
At times of light load, when insufficient steam may leak 
through the high-pressure stuffing-box, live steam is 
admitted to the connecting pipe, whilst at times of heavy 
loads, when perhaps more steam than is necessary for the 
low-pressure stuffing-box is available, this can be used in 
one of the central stages of the turbine. 


resistance to stripping or bending and rendering the 
renewal of every separate bucket possible in place; and 


Thus the steam which | (g) uniform construction of turbine and generator on one 


One illustration on page 165 shows a Berg- 
|mann turbine coupled to two continuous - current 
dynamos. Exhaust and mixed pressure turbines of this 
type are also being built by this firm. The chief differ- 
ence in the construction of a purely exhaust turbine of 
| this kind lies in the suppression of the velocity stage, and 
|a slightly different form of bearing at the steam admis- 
sion end. 





The bearings are of ordinary construction and call for | 


no special comment. They are lubricated with oil under 
a pressure of about two atmospheres. The oil is cir- 
culated by means of a worm-driven geared pump. 
passing through the bearings the oil is discharged into a 
tank in which there is a strainer. 
out in two ways, first by the oil passing through a water- 


After | 


The cooling is carried | 


| ENGINEERING IN THE UNITED STATES IN 1909. 
No; ¥." 
ELECTRICAL. 
Tue developments in electric engineering and the appli- 
| cations of electricity are so numerous and varied that they 


cooled copper spiral, and secondly, the bearings are cooled by | cannot well be grouped or isolated, and, consequently, are 
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Fig. 14—STEAM CONSUMPTION 


oil flowing through hollow bushes. The same worm gear 
shaft, which carries a standard “ Hartung ” spring central 
governor, as shown in Fig. 7. This controls the throttle 
valve, in the first instance, by moving a small balanced 
oil piston valve. This piston valve, which requires very 
little power to operate it, directs the flow of oil under 
pressure, and taken from the same pump as the bearing oil, 
either above or below the piston which is connected to the 
throttle valve by means of a spindle. Thus, according to 
the position of the valve, the piston on the throttle 
is moved either up or down. 
the throttle valve is regulated according to the load, 
but it is not necessary entirely to depend upon this 
automatic governing at all loads, for, as already men- 
tioned, it is possible to regulate by means of the nozzle 
valves. It will be understood that the governor only 
operates the small valve for the oil. 


| 
| 


| haulage 


| included in several sections of this review of the engineer- 


| ing features of 1909. One of the special applications was 
| for the operation of an entire rock quarrying, crushing, 
| and screening plant of large capacity. 


In the quarry the 
blasted rock is loaded into the wagons of an electric 
system by electrically-operated excavating 
machines weighing about 130 tons. 

The electric haulage system for the quarry wagons is 


| peculiar in that the cars are operated electrically, in part 
| automatically, and in part under the control of a ian 


| is laid between the track rails. 


stationed in an elevated tower. He controls the wagon 
motors by varying the current in the conductor rail, which 
He also controls and 


| operates the electro-pneumatic facing points of the loop 


| siding, which serves each excavator. 


| 


In this way the position of | 


| side the station serve as spark gaps. 
| sists of a nest of conical aluminium plates fitted together | 


As after each movement of the governor the valve is | 


moved back to the neutral position there is no fear of 
the governing being carried too far. Indeed. it is said to 


be exceedingly exact, and when the whole of the load is 
thrown off the machine the speed only increases by a 
small percentage. It is to be noted that the governing is 





| and the brake cut in. 


A solenoid brake 
is built as a part of the motor on the wagon, and by vary- 
ing the current in the conductor rail the motor is cut out 
The wagons travel in a continuous 
circuit around the quarry, then ascend an incline, pass 


. ; . | through the crusher house, and descend another incline 
which operates the pump also drives the vertical governor | 


into * the that there is no reversal of 
movement. 

Self-cooling transformers of great size have been built 
by the Westinghouse Company for plants where cooling 
water is not available and forced draught is not desirable. 
The shell is of boiler plate, surrounded by vertical tubes 
whose ends are bent horizontally and expanded into holes 
in the shell. The warm oil circulates in these tubes, | 
which give a large total area of air-cooling surface. These | 
are 1000 K.V.A. 100,000-volt transformers. 

Aluminium hghtning arresters are being used on the 
21-mile transmission line of the Schenectady Power Com- 


pany. Above the line is carried a 3in. stranded cable asa 
pan, 4 


quarry, so 


| protection against atmospheric discharges, and this is 


earthed at each of the supporting towers. Horn gaps out- 
Hach arrester con- 


vertically and having the spaces between them filled with | 


| an electrolyte, so as to form a system of electrolytic cells | 


The string of plates is immersed in | 


connected in series. 
an oil chamber. On each plate is formed a film of alumi- 








* No. TY. appeared February 11th, 


| four McCormick water wheels. 


HYDRO-ELECTRIC PLANTS, 

The development of water power pro- 
ceeds apace, including plants of large and 
small capacity, and operating under both 
high and low heads. There is a growing demand 
on the part of the public that the Government should 
exercise some control over the establishment of these 
plants, in view of the public rights in the water and 
the streams, and also in view of the possible creation of a 
great combination or “trust,” monopolising the power 
plants in certain sections or groups. The hydro-electric 
plant for the operation of traffic through the Cascade 
Tunnel of the Great Northern Railway develops a fall of 
200ft. on the Wenatchee River, 30 miles from the tunnel. 
A concrete weir dam, 20ft. high, diverts the water into the 
penstock, a pipe line, which is a wood-stave pipe S8}ft. 
inside diameter and 2} miles long. For the last 1000ft., 
however, it is of steel. The power house has three gene 
rators of 4000 kilowatts, running at 375 revolutions, each 
being on a horizontal shaft connected to the shaft of a 
single 42in. Francis turbine water wheel. To prevent 
damage to the pipe line by the shock incident to shutting 
off or starting up a heavy load of 8000 horse-power, this 
pipe line is connected at the power house to a vertical Sft. 
pipe surmounted by a tank whose top is 10ft. above the 
level of the crest of the dam. Inside the 8ft. pipe is a 
3}ft. waste pipe, the upper end enlarging by a cone to a 
top diameter of 7%ft. at 7ft. above the crest level, while 
the lower end opens into a drain or culvert. When the 
load is suddenly thrown on by the starting of a train, the 
water in the tank acts as a reservoir to supply the turbines 
until the water in the pipe line attains the necessary 
speed. When the load is thrown off, the water flowing 
through the pipe line at 8}ft. per second surges up into 
the tank and escapes through the waste pipe. The gene- 
rators are three-phase 25-cycle 6600-volt machines, and 
transformers raise the pressure to 33,000 volts for the 
30-mile transmission line, which is laid along the railway. 

While referring to the protection of the above-named 
pipe line against excessive pressure, it is to be noted that 
a penstock of the Lac du Bonnet hydro-electric plant. 
which serves the city of Winnipeg, Canada, burst on 
November 23rd, causing serious interruption to the light 
ing, tramway and general power service. The plant is 
situated in a wild and isolated district 65 miles from the 
city. It has nine units of 3500 kilowatts, each driven by 
While the gate was being 
opened for the No.7 unit, and while this was carrying 
about 2000 kilowatts, the steel penstock burst, owing to 
the teeth stripping from the gate gear and causing the 
gate to close suddenly, creating a ‘“ water-hammer ” 
pressure. The plates tore away from an opening 12ft. by 
9ft., and the water flooded the station and machinery. It 
took six days to get the first unit to work again. The 
others followed soon after. 

On the Peshtigo River two plants are being built 
44 miles apart. The upper one has a head of 85ft., sup- 
plying six pair of 30in. turbines running at 375 revolutions, 
each pair operating a generator of 1000 kilowatts. The 
lower one has a head of 40ft., and operates three generat- 
ing units. A plant with 50ft. head and developing 28,000) 
horse-power is being built on the old Beauharnois Canal, 
which formerly served to pass navigation around rapids 
in the St. Lawrence. There will be four main units of 
7200 horse-power, and the cost of the plant and the 
transmission line to Montreal will cost £800,000. The 
Hydro-electrie Commission— of Ontario—let contracts in 
March for 300 miles of 110,000-volt transmission line for 
Niagara Fallsto Montreal. Theplant at the Falls supplies 
current at 25 cycles, 12,000 volts, stepped up to 110,000 
volts for transmission. The aluminium cables are carried 


on steel towers 550ft, apart, or 100ft, on curves, High 
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towers carry it across the Welland Canal at a height of 
150ft., and it crosses the Humber River by a single span 
ete 
any River plant, in Vermont, will develop 
90,000 kilowatts for transmission at 19,000 volts and 
66,000 volts to anumber of towns at a maximum distance 
of 60 miles. The concrete dai is 845ft. long, and has a 
weir of 600ft. There will be eight units of the vertical 
shaft type, each unit consisting of a 2500-kilowatt generator 
and a turbine having two wheels 60in. and one 57in. 
diameter. The new Kilbourn plant develops a head of 17ft., 
and has four generating units of 1500 kilowatts. Each 
generator is driven by six 57in. wheels on a horizontal 
shaft. This plant serves a transmission line which is now 
70 miles long, and will be extended to 120 miles. Over 
each pair of wheels is a curved steel hood or “ umbrella,” 
which prevents the formation of a vortex and the conse- 
quent admission of air. This enables the turbines to be 
set 4ft. above the limiting height of turbines of this kind 
when not thus covered. It will enable such turbines also 
to be used for lower heads than formerly. Three low-head 
plants, with heads of 20ft., 16ft., and 9ft. have been built 
on the Mahoning River for local service. A low-head 
plant on the Tippecanoe River has an effective head of 
only 8ft. 
MINING, 

Concrete-lined shafts have been put down in three or 
four cases, sometimes on account of the loose and 
treacherous material and the presence of water. Early in 
1909 there was completed the sinking of a shaft of this 
kind by the pneumatic system, employing a pressure of 
45 lb. above atmosphere. The shaft is 24ft. outside 
diameter, and large enough inside to give a rectangular 
space 14ft. 10in. by 10ft. 10in. It was built on a conical 
steel shoe or working chamber, 24ft. and 10ft. diameter 
and 10ft. high. At first the sinking was done by grab 
buckets working through the 10ft. top of the shoe. At a 
depth of 90ft. a bed of hard clay was encountered, which 
the bucket could not handle. A steel deck and air lock 
were then put in place. The concrete lining is 24in. to 
42in. thick, and was built in steel moulds. The total depth 
is about 120ft. A concrete-lined shaft was chosen by the 
Frick Coal Company, on account of its permanence and 
small cost of maintenance, as the coal in sight promises 
a long life to the mine. This is 650ft. deep, of oval 
section, 14ft. by 34ft. Three cross wal!s divide it into four 
compartments. The two middle ones are for the cages, 
one is for ventilation, and one for an emergency stairway. 
Concrete sets or “ timbers” for shaft lining are being tried 
experimentally. 

A mine hoisting plant of 500 horse-power has been 
installed for the Washington Coal and Coke Company. 
It is 800ft. below the surface, and hauls 35 loaded wagons 
of 8800 Ib. each up a gradient of 1 in 25 to 1 in 14, 8000ft. 
long, at a speed of 600ft. per minute. The empties run 
down by gravity under control of the brake on the cable 
drum. 


The only tin mill in the United States was started in 


regular work in 1909, after being operated experimentally. 
This is in South Dakota, near the tin mines, to which it 
is connected by an aérial tramway half a mile in length. 
The ore is passed through a coarse crusher and two fine 
crushers, and then delivered to a 100-ton bin. A con- 
veyor feeds it to a set of shaking screens and then to the 
jigs and Wilfley tables. Itis said that profit can be made 
from ore producing 1 per cent. of tin. In the explora- 
tion of new iron ore fields on the Marquette range, a 
drill hole 3265ft. deep was put down with a diamond drill 
removing 1}in. core. 

The responsibility for extinguishing a colliery fire has 
been placed upon the city of Carbondale. It started six 
years ago, and after numerous attempts to smother it and 
block it off, the coal company abandoned the mine. The 
gases are now a serious nuisance in the town, while 
danger from fire working to the surface is apprehended, 
and the burning out of the coal has caused many slides. 
The city brought a suit to compel the company to extin- 
guish the fire, but the latter claimed that it had been 
bankrupted by the expensive attempts to do this, and also 
by its enforced abandonment of the mine. The lower 
court found for the city, but the higher court reversed the 
decision, recognising the company’s inability, and inti- 
mating that under the circumstances it is the business of 
the city to protect itself and its inhabitants. 

The practice of hydraulic mining—or excavating by 
water jets—which is so extensive in California, has 
received a check by.a new State law requiring that all 
dams built to hold back tailings or débris must be of 
stone masonry or concrete. The dams are to prevent the 
injury to streams and low lands by the débris carried 
down; timber and brush construction has hitherto been 
permitted. These fail or decay, however, and release 
accumulated masses of dirt and gravel, which are then 
washed down. The dredging of some of the streams by 
gold dredgers has been objected to, but it appears that in 
most cases they even improve the river channels, and 
deliver the tailings to form embankments, holding back 
old deposits from former hydraulic mining operations. 

There have been numerous mine accidents, but the list 
is headed by the disastrous fire in the St. Paul coal mine 
at Cherry, Illinois, in November, where from 250 to 300 
men were killed. The fire appeared to be under control at 
one time, but premature opening of the mine for attempts at 
rescue caused it to start again and become more violent 
than ever. This disaster has led to numerous demands 
for laws requiring various protective measures and works 
to be adopted by the companies, and demands also for 
rescue stations in the mining regions; these would be 
equipped with life-saving apparatus, oxygen helmets, «&c., 
and be in charge of men skilled in the work. At present 
the Government has two stations; one of these is in 
Illinois and rendered good service at the St. Paul mine. 
At one time also a detachment of men from the Chicago 
fire department went into the mine and succeeded in 
driving the fire back. The United States Geological 
Survey is carrying on its investigations as to the cause 
and prevention of mine explosions and methods of rescue. 
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It may be noted that in 1909 the State of Illinois 
authorised the establishment of a department of mining 
engineering at the University of Illinois, as this State 
ranks third in mineral and metallurgical products, being 
excelled only by Pennsylvania and Ohio. 





THE GRADING OF PIG IRON. 


A SOMEWHAT important gathering of British representa- 
tives interested in this subject was held at the offices of the Iron 
and Steel Institute on February 10th. The immediate reason 
for the calling of this meeting will be understood by those who 
have followed the action taken by the International Testing 
Association at the recent congress at Copenhagen which was 
reported in THE ENGINEER in September and October last. 
One of the subjects which came under the consideration of 
the metallurgical section at that congress related to the 
grading of pig iron, a proposition being put forward and 
strongly supported by American and German interests that 
pig iron should in future be sold by analysis and not by the 
time-honoured method of fracture appearance. This pro- 
posal, for reasons which will be obvious to those who are 
acquainted with trading condition’ in this country, was 
opposed by the British delegates at Copenhagen, and the 
matter was finally left for discussion in the various countries 
concerned. The resolution passed at Copenhagen recom- 
mended that for the purpose of defining the quality of pig 
iron more accurately than was possible by the present 
method of grading by fracture appearance the Committee 
having the matter in hand should inquire in the various 
countries concerned as to how far specification by analysis 
could be usefully substituted for grading by fracture. The 
meeting which took place on Thursday last was called in 
pursuance of this resolution, and, in view of the somewhat 
far-reaching consequences which might follow the acceptance 
at the present time of the proposal made for sale by analysis, 
it was one of considerable importance to the iron trade of this 
country. 

Mr. J. E. Stead, representing the Iron and Steel Institute 
and the Cleveland Institution of Engineers, presided, and the 
delegates present included Mr. W. H. Butlin, British Iron 
Trade Association; Mr. Charles Dresser, representing the 
Engineering Standards Committee; Mr. W. J. Foster, 
StaffordshireIron and Steel Institute; Mr. T. C. Hutchinson, 
Cleveland Ironmasters’ Association; Mr. H. Pilkington, 
British Foundrymen’s Association; Dr. W. Rosenhain, 
National Physical Laboratory ; Mr. G. H. Roberts, Royal 
Arsenal, Woolwich; Mr. H. J. Skelton, British Iron Trade 
Associa‘ion ; Mr. Fairfax Scott, British Iron Trade Associa- 
tion; Mr. F. E. Robertson, Mr. G. T. Holloway, Mr. E. 
Adamson and Mr. G. C. Lloyd, British member of council of 
| the International Testing Association, by whom the meeting 
| had been convened. 

Mr. Lloyd said that letters of regret for non-attendance had 
been received from Sir Hugh Bell, Mr. E. P. Martin, Mr. 








| lltyd Williams, and Mr. W. H. Ellis. 
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| from the old method of grading by fracture. 
| : 

| 

| 


Mr. Peter Donaldson, the delegate of the Scotch Pig Iron 
Trade Association, who was unable to be present, in a written 
communication, said that his opinion on the question of the 
| grading of pig iron was that analysis was the correct method 

to adopt, but we were very far from arriving at that stage in 
Great Britain, and he questioned very much whether makers 
or consumers under present conditions would agree to alter 


Mr. H. Pilkington, in a written communication, stated 
that the conditions in America and in Great Britain as far as 
foundry pig iron was concerned, were widely different, 
practically the whole of the foundry pig irons in America 
being made from hematites. With regard to grading, 
although science had thrown a flood of light upon the subject 
it was really only the development of the crystallisation of 
grain in pig iron or castings, which was produced as the 
result of certain heat conditions. While the necessity 
and value of grading pig iron by fracture had been proved, it 
was after all a somewhat crude method when the classifica- 
tion was done by numbers alone, and it was evident that some 
improved method of grading was in every way desirable, as 
fracture of itself was an unreliable guide to a definite 
behaviour. None of the suggested chemical specifications 
were free from practical objections, and their authors 
frequently failed to appreciate the commercial elements of 
the situation. It was his opinion that classification by 
fracture would not be wholly abandoned until some method 
of physical and microscopical classification was introduced to 
replace it, which would no doubt be the case some day. 
Under present conditions the only practical step that could 
be taken was to continue the present method of grading by 
fracture numbers, and sell the ‘‘ pigs’’ on their silicon 
content for that particular number. 

Mr. J. E. Stead, in opening the debate, said it was neces- 
sary to recognise at the outset how widely the conditions of 
trade in this country differed from those prevailing in 
America and in Germany. The large sales of British pig 
iron for the export trade had been made for many years on 
the fracture appearance, and the suggested sale by analysis 
only would greatly increase the cost of pig iron in the market. 
It seemed preferable to allow the change to come about 
gradually as was indeed being done, more particularly in the 
case of consignments of pig iron to Germany and America. 
It should be clearly understood that British makers have no 
objection to selling iron by analysis ; it was merely a question 
of the extra cost involved, but in the light of present practice 
in the pig iron trade sales by analysis must be regarded as 
special sales, and the analysis system was not at present 
applicable to the general trade of the country. There was 
another aspect of the question to which consideration should 
be given, and that was the putting of surplus pig iron into 
store. He believed that the suggested change to sale by 
analysis would, in the case of store iron, put ironmasters, 
warrant holders, and storekeepers to considerable expense 
and inconvenience, and they would oppose such a drastic 
change. As the representative of the Iron and Steel Insti- 
tute and the Cleveland Institution of Engineers, he objected 
to any change being made from the present practice. 

Mr. T. C. Hutchinson said that the system of sale by 
fracture appearance now in operation in the Cleveland dis- 
trict had proved its effectiveness over a period of sixty years. 
It should not be overlooked that the fracture appearance did 
in a certain measure indicate the analysis, and in the case of 
iron made from Cleveland ores the phosphorus, manganese, 
and carbon were practically uniform, the varying elements 
being silicon and sulphur, while the variation in these con- 








stituents was revealed by fracture quite sufficiently for all 
practical purposes. It might be that for large sales of iron 
for steel manufacture sale by analysis was desirable, and 
that practice would, no doubt, come into vogue more and 
more, but for the ordinary general trade of the country the 
grading now in force was sufficient to meet all requirements. 
Mr. Stead had referred to the difficulty of putting iron into 
store by analysis, and his own opinion was that the cost 
involved by such a method would be such as to have the 
effect of preventing iron going into store at all. Those 
who had put forward this proposition had failed to take into 
consideration the character of British trade. Cleveland iron 
was bought by large firms in big lots and sold in small 
parcels, and it would be quite impossible when shipping 
these large cargoes of iron to keep small analysed lots sepa- 
rate owing to the cost involved. He was convinced that 
makers, merchants, and buyers would all object to a change, 
and on behalf of the Cleveland Ironmasters’ Association he 
desired to state that they would absolutely refuse to be bound 
by any resolution which that meeting might pass to classify 
their iron by analysis. 

Mr. H. Pilkington, briefly supplementing the written 
statement he had handed in, said that as faras foundry pig iron 
was concerned, it did not appear that the time had arrived 
for making any departure from the present system. 

Mr. H. J. Skelton said it was interesting to go back to the 
origin of the movement for the sale of pig iron by analysis. 
He believed that the agitation started in the United States 
owing to certain difficulties which arose when sandless pig 
iron was first made in that country. As a matter of fact, it 
was well known that practically every parcel of pig iron made 
in this country was analysed, or, at all events, avery good idea 
of the analysis was obtained. The difficulty in dealing with 
the ordinary consumer, supposing that pig iron was sold by 
analysis, would be the fixing of the limits within which the 
composition of the iron might vary. That was the crux of 
the difficulty. He was accustomed to dealing very largely in 
special pig iron, and analyses were always supplied, whether 
the iron was going to Germany or otherwise, but it was 
understood that the analysis was not guaranteed, that pro- 
viso being made:to shut the door upon customers who might 
desire to reject the material by reason of small variations in 
analysis. Analysis was gradually becoming the custom in 
the trade; | ironfounders were making more use of it each 
year, and steel makers employed analysis in their daily work. 
The complex conditions of British trade made it impossible 
for British makers to agree to the proposition that all pig 
iron should be sold by analysis, and, as a matter of fact, 
trade requirements were not sufficiently pronounced on given 
lines to make such a change in practice either necessary or 
desirable. 

Mr. J. E. Stead said that the agitation, although emanat- 
ing from America in the first instance, was not coincident 
with the making of sandless iron. What happened was that 
foundrymen . discovered that they gained considerable 
advantage by making their mixture according to analysis, 
and they were now adopting the practice of buying their iron 
by analysis for that reason. 

Mr. W. J. Foster said that the information as to the 
contents of the iron yielded by fracture appearance had by no 
means been exhausted, and the whole question ought to be 
made the subject of systematic and scientific study. The 
co-relation of fracture and analysis would yield far more 
knowledge than those who had only studied the subject 
superficially would credit, and he was convinced that it was 
quite possible to arrive at the analysis from the fracture, if 
this were done in a proper way. Both fracture appearance 
and analysis should go together. Comparatively small 
differences in the phosphorus content were revealed by 
fracture. 

Mr. W. H. Butlin said that the British Iron Trade 
Association had been canvassed on the subject, and although 
many members had not expressed any opinion, the replies 
received showed an overwhelming majority in favour of the 
retention of fracture grading. The firms in favour repre- 
sented an annual output of 1,476,000 tons of iron, whilst 
against it was the comparatively small proportion of makers 
representing an output of only 120,000 tons. He was able to 
confirm the statement made by Mr. Stead that the purchase 
of pig iron by analysis was making steady progress in this 
country. There could be no doubt that analysis was very 
useful in the case of foundry pig iron, and it was quite possible 
that it might ultimately lead to the substitution of cheaper 
irons for certain purposes than those which were now em- 
ployed, and in that way scientific mixing might lead to 
economy in manufacturing processes. Undoubtedly the class 
of pig iron to which the fracture method was applicable 
represented an overwhelming tonnage in the total trade, and 
for that reason the present method would probably hold the 
field at present. 

Mr. Stead pointed out that the consumer was protected 
from wide variations of composition by decisions in the Courts 
which made it clear that the analysis must not vary outside 
certain limits. The ruling of the judge in a particular case, 
with the details of which he was acquainted, showed that 
analysis could be read into a contract, and that iron going 
outside the recognised range of variation, could be legally 
rejected by a customer. 

Mr. Pilkington said that at the present time it would be 
impossible to get British foundrymen to arrive at an agree- 
ment as to a general specification for foundry iron. 

Mr. H. J. Skelton pointed out that British pig iron was 
superior to that made in other countries, and it was well 
known that even in Germany, where science was supposed to 
have been introduced into the iron trade to so great an 
extent, recourse had to be had to British pig iron because the 
native pig would not give the desired results. French engi- 
neers also imported British pig iron for the same reason. 

A long discussion subsequently ensued as to the form of 
the resolution to be adopted by the meeting. Mr. G. H. 
Roberts was anxious that the resolution should take cogni- 
sance of the fact that analysis as well as grading by fracture 
was in force in this country. Mr. Butlin and Mr. Skelton 
both supported this view, it being pointed out by the latter 
that unless the resolution made some reference to analysis it 
would suggest to those who were unacquainted with British 
practice that our methods were not scientific. Mr. F. E. 
Robertsoh also pressed this point, and added that he himself 
never bought any iron except by analysis. 

Mr. Hutchinson said that the great bulk of British pig 
iron makers did not employ analysis, and they did not want 
to appear to give their support to anything which would put 
them under an obligation to sell by analysis. He agreed 
with Mr. Foster that full advantage had not yet been taken 





THE ENGINEER 


. 18, 1910 











ICE-MAKING PLANT AT 


THEJLINDETBRITISH REFRIGERATION CO., 




















LIMITED, LONDON, 


————— 





GRIMSBY 


ENGINEERS 


Se 


Cold Store 


Cold Store 


Pump 


Engine 
~? 























7 


Cross Section thro’ Ice Tank Rooms & Ice Store 





Parker Street 
Electro Motor for Pusher Gear. 











—S=_ = 








v 7 
AS 


rs 














Handling Platform 


=> 
f- Ice Crusher 


Yerd +4 


ing Tank 














Th 












































Amm. Condenser Overflow 























The Engineer” 


in this country of the information yielded by fracture ap- 
pearance, and that while selection by analysis alone was 


quite impossible, fracture appearance did give a very good | 


indication of the contents of the iron. 

Mr. E. Adamson said there was a large body of opinion 
against grading by silicon and sulphur only in America, but 
in this country fracture was our primary method of grading 
iron, and analysis the secondary method. 

Ultimately the following resolution, proposed by Mr. 
G. H. Roberts and seconded by Mr. W. H. Butlin, was 
unanimously adopted :—*‘ That the conditions governing the 
sale of pig iron in Great Britain make it undesirable to 
reccmmend any immediate change in the existing practice of 
grading whether by fracture or by analysis.’’ 

A vote of thanks to Mr. J. E. Stead for presiding ter- 
minated the proceedings. 

Mr. Lloyd, as member of council for Great Britain, will 
now communicate this resolution to the International Test- 
ing Association, and the whole subject will, it is understood, 
come up for discussion at the meeting of the Committee to be 
held in Brussels at an early date. This meeting will have 
before it the opinion expressed by other countries interested. 
The resolution passed by the British representatives is likely 
to postpone any action being taken at the present juncture 
by the International Association. 


A TWO-HUNDRED TON ICE-MAKING PLANT. 


THE Linde British Refrigeration Company, Limited, has 
recently erected and set to work a large ice-making plant at 
the Joint Ice Factory of the Great Grimsby Ice Company and 
the Grimsby Co-operative Ice Company, Fish Docks, 
Grimsby, the whole of the machinery, ice-making tanks, and 
ice-crushing and handling plant being supplied by them to 
the specification of Mr. W. F. Cott, of London, the consult- 
ing engineer to the Joint Ice Companies. The general 
arrangement of the factory is shown above. 

The plant, which is on the ammonia compression system, 
consists of two steam-driven ammonia compressors, two belt- 
driven treble-ram water pumps, two ammonia condensers, 
two can ice-making tanks and brine refrigerators, centrifugal 
brine circulating pumps, electrically-driven cranes, ice 
crushers and elevator. In addition to the ice-making plant, 
there is an insulated cold store of about 13,000 cubic feet 
capacity, and an ice store large enough for the storage of 
1100 tons of ice, both of these stores being cooled by means 
of pipes, through which cold brine from the upper ice 
tank is circulated by belt-driven rotary pumps. 

The compression plant, of which we give illustrations in a 
supplement and on page 169 is driven by a vertical cross-com- 
pound surface condensing steam engine of the piston drop- 

valve type—Morley’s patent—made for the Linde British 
Refrigeration Company, Limited, by Cole, Marchent and 
Morley, Limited, of Bradford. The engine is specially 
designed to use superheated steam at a high temperature, 
and is provided with exceptionally large bearing surfaces, as 
it has to run six or seven months at a stretch without stop- 
ping. Direct coupled to the steam engine are two horizon- 
tal, double-acting ammonia compressors on the Linde 
system. These two compressors are driven from the high 
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and low-pressure crank pins on the engine crank shaft, the 
engine connecting-rods having specially forked lower ends, in 
between which the compressor connecting-rods are placed. 

The ammonia condensers of the open-air type, one for each 
compressor, are placed over a wrought iron tray on the 
engine-room roof, and consist of a series of coils of special 
lapwelded tube, wound each in one length, so as to avoid 
inaccessible joints, and also to reduce the number of joints 
toa minimum. Over the condensers are placed the neces- 
sary water-distributing tanks and pipes. 

The brine refrigerators are placed in compartments along 
one side of the ice-making tanks, and consist of a series of 
coils of lapwelded tube, each wound in one length, and so 
arranged that all joints are well above the surface of the 
brine, which is circulated through the refrigerators and ice 
tanks by means of belt-driven centrifugal pumps. 

There are two ice-making tanks placed one above the 
other, each producing one-half of the total ice output. Each 
tank is of wrought iron plates riveted together with a metal- 
to-metal joint. At one side is the refrigerator compartment, 
and at each end an adjustable weir. The refrigerator com- 
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partment is made water-tight from the body of the tank, so 
that when it is desired to inspect the coils the brine has only 
to be emptied out of this compartment. 

The body of the tank is divided longitudinally into sections 
by sets of rails, on which the travelling carriages containing 
the ice moulds are pushed forward from the filling to the 
tipping end. Each carriage contains fourteen moulds, of 
suitable size for producing blocks of ice weighing 2 cwt. each, 
and there are three of these carriages in each row. An 
electrically-driven crane is provided for each ice tank, which 
enables one man to discharge the ice from a whole row of 
moulds on to the handling platform, refill them with the 
proper quantity of water, and replace the row in the ice tank 
at one operation in a very short time. 

Electrically driven gear is provided for pushing forward the 
rows of moulds, the switch gear being so arranged that on 
pressing an electric switch, the gear starts up, pushes forward 
the exact distance required, stops, reverses, and comes to rest 
again in its original position, automatically. 


The ice is delivered on the platform in blocks, weighing | 
| Grimsby. 


2 cwt. each, and is immediately crushed, and then con- 
veyed by elevator and shoots to kits or bags at the loading 
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dock. At some future date it is- proposed to instal a system 
of conveyors by means of which the ice will be delivered 
straight from the crushers into the holds of the trawlers. 

The plant is so arranged that the whole of the ice-making 
machinery and the dynamo for lighting the factory are driven 
off the main engine. The whole of the ice-handling plant is 
worked by electricity from another supply. An auxiliary 
engine is provided for driving the water pumps so that the 
water is circulated over the ammonia condenser and through 
the steam condenser before starting up the main engine. 

On completion, an elaborate series of tests were run under 
the direetion of the consulting engineer, and during the last 
test of fifteen days continuous running night and day, which 
was carried out during the month of September last year, the 
average output of ice per 24 hours was 208 tons. A steam 
consumption test wasalso taken with the plant running under 
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absolutely normal conditions, the results of these two tests 
being given in the following table :— 

Pressure of steam at engine — valve 

Revolutions per minute . ‘ 

Indicated horse-power of engine. . 

Steam consumption per i.h.p. hour .. . 

Initial temperature of ammonia condense r cooling water 

Ice output per 24 hours.. .. ae ie Pray 

Pounds of ice per pound of steam .. ; vs 
A set of indicator cards from the high and low-pressure 
cylinders of the steam engine taken during the steam con- 
sumption test is shown above. 

Steam is supplied, through an independently fired superheater 
from a battery of boilers with rear combustion superheaters, 
which also supply steam to the ice-making machinery of the 
existing factory, so that it was impossible to make an inde- 
pendent coal consumption test for the new plant, but assuming 
an evaporation of 8lb. of water per pound ofcoal, the ice-making 
performance of the new Linde plant works out to 40.96 tons 
of ice per ton of coal, a very remarkable result, and one which, 
it is claimed, has never been approached by any other type of 
refrigerating machinery. 

The engraving shown on page 174 is a back view of the 
ammonia compression plant in place in the engine-room at 
Owing to the confined space it was impossible to 
obtain a photograph showing the complete engine-room plant. 
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PNEUMATIC HOSE FITTINGS. 





A SERIES of pneumatic hose fittings has recently been 
brought to our notice by J. Cowens and Co., of Newcastle- 
on-Tyne, who have named them the Titan fittings. It is well 
known by users of compressed air that it is a difficult matter 
to prevent leakages in the system. Sometimes these leakages 
occur accidentally ; sometimes the air is put to improper uses, 
such as the clearing of holes, and the cooling of tanks and 
holds in warm weather, notwithstanding the fact that orders 
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Fig. 1—PNEUMATIC ISOLATING AND STOP VALVE 
shall have been given that the air shall not be so used. 
with the objects of minimising as far as possible the accidental 
losses, and of practically preventing improper use, that the 
fittings which we propose to describe in the following article 
have been put upon the market. 


We may first turn our attention to the isolating and stop | 
The object of this valve, which is | 


valve shown in Fig. 1. 
made in accordance with the patent of Carr and Hope and is 
called the Atlas, is to cut off the supply of air should the 
demand at any time exceed a predetermined amount. The 


valve will thus close should either the supply pipe be fractured | 


or the air put to another use besides that of working the tool 


It is | 
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the valve there is a spring e. The top of this is provided with 


by means of the lock-nut g. The spindle of the valve has a 


Union A. 
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|a plate having a depression in it to receive the rounded | 
bottom of the spindle of the valve—as shown in the 

engraving the plate is represented for clearness as not quite | 
reaching the bottom of the spindle. The compression of the | 
spring may be varied by means of the plunger f which screws | 
into the chamber, and can be clamped in any desired position | 
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go to waste, but it is enough as soon as the repair is effected 
and the system of piping, &c., made tight gradually to raise 
the pressure beyond the valve until it equals that on the 
supply side. At this moment, or perhaps even a little 
before it, the spring e asserts itself and forces up the valve d, 
Operations can then recommence. It is clear that unless 
there were some such device as the foregoing, it would be 
| impossible to reopen the valve when once it was closed with- 
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Figs. 3, 4, 5, and 6—EXAMPLES OF TITAN PNEUMATIC HOSE UNIONS AND COUPLINGS 


4in. hole 7 drilled in it from the top nearly to the bottom, 
where, at m, the size of the hole is reduced to that of a pin’s 
| point. Arranged above the valve is a screwed spindle with 
|a point /’, this point ordinarily resting in the top of and 
closing the hole J in the valve, as shown. This spindle is 


| provided with a square top for the reception of a small hand 
| wheel, by means of which the amount of pressure of the 
on the top of the valve can be adjusted. 
by 
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realised that this arrangement, when 








Fig. 7—-DUPLEX PNEUMATIC HOSE COUPLING 


amount of air beyond that wished for is passing, the 
| valve will close. We have not ourselves had an oppor- 
| tunity of actually testing this appliance under working 
| conditions, but we have a sample before us as we write, and 
| there seems to be every reason to believe the statement of the 
| makers that the valve closes as soon as the amount of air 
| passing becomes too great. It will be obvious that if neces- 
sary the valve may be used as a stop valve by screwing the 


spindle h down far enough to force the valve d on to its | 


seat d'. 











Fig. 2—PNEUMATIC STOP COCK 


or tools arranged for. The working of this valve will be 
readily understood by reference to the engraving, and we may 
say at once that not only will it close when a pipe is burst, but 
that when the repair is effected it will automatically recontinue 
the supply after a short interval. The valve is connected to 
the compressed air main by means of the screwed connection 
a, and when everything is working properly the air passes 
through the slotted holes 6, as shown by the arrows, and away 
to the tool supply pipe through the orifice c. If, however, the 
demand for air increase beyond the point desired andarranged for 
in a manner which we shall immediately proceed to describe, 
then the rush of air carries the valve d along with it, forcing 
it on to the valve seat d! and cutting off the supply. The 


point at which this occurs may be adjusted within consider- 
able limits. 


It will be noticed that in the chamber below 
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out cutting off the pressure on the supply side. It may lx 
added that the valve is arranged to work in any position, 
but preferably upright. 

Such a valve as that described above is intended to lb 
fitted close up to the supply main, and to take the plac: 
ordinarily filled by a stop-cock. For those who still prefer 
the latter appliance, Messrs. Cowens supply what they term 
their D angle-cock, shown in Fig. 2. This is of the inverted 
plug type, which has no packing liable to deteriorate or 
leak. It is, as will be seen, of but short outreach, and 
in consequence, it offers very little chance of being 
damaged. 

The series of Titan fittings includes a number of designs. 
First of all, attention may be directed to the various types 
of unions and couplings. 

Union A is shown in Fig. 3. It is intended to take up the 
first place in a line of hose, being provided with a screwed 
socket ¢ for the purpose of being connected to the automatic 
isolating or other stop valve. The otherend of the union is 
provided with a tail-piece b, with ribs d for connection to thi 
hose in the usual way. The tail-piece 6 fits into the body of 
the union «@ by means of a bayonet joint e. In jointing the 
two halves a spring k is compressed. This spring has two 
objects, first to cause friction and to prevent the bayonet 
joint from coming loose, and secondly to bear on a metal 
washer f which compresses a packing washer g up against a 
shoulder h, thus making an airtight joint with the portion 
of the coupling. The washer fis held in position and pre- 
vented from coming out when b is withdrawn by means of a 
series of pointed screws ‘‘j’’ arranged in the casing a. 
Another type of union, called by its makers ‘‘ G,’’ is shown 
in Fig. 4. It is similar in many respects to the A union just 
described, but is shorter and has certain other points of 
difference. The same description serves it, however, and the 
same letters have been applied. 

Turning now to couplers, two types of these—B and E—are 
shown in Figs.5and6. They differfrom the unions in that both 








Fig. 8-EXAMPLES OF TITAN MOBILITY PNEUMATIC HOSE FITTINGS 


We mentioned above that the valve, besides closing auto- | 
matically,also opened in the same manner when, for instance, | 


the hole / in the valve spindle and to the pin-point hole m | 
connecting with this hole 1. As soon as the valve in being | 
forced on to its seat leaves the point k of the spindle h air can | 
find its way down the hole / and through the pinhole m. The | 


amount of air which can pass is very small, and is allowed to ' it is to keep them in proper order. 


ends are ribbed for the reception of hose pipes, as shown at 
dandc;. Otherwise they are very similar to the unions and 


| the tool pipeis repaired. Attention has been already drawn to | the same reference letters have again been applied. 


It is claimed on behalf of these fittings that they may be 
readily connected and disconnected, and that they require no 
skilled labour for handling them. It is pointed out that 
with other unions it is usual to have mechanics whose duty 
With the Titan fittings, 
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on the other hand, these men are unnecessary. No spanners 
are required, nor is ‘there any danger of losing the packing 
vashers. 

; A duplex coupling, called by its makers C, has been de- 
signed to meet an apparent want in pneumatic riveting, and 
js illustrated in Fig. 7. It will be observed that it has the 
shape of a two-pronged fork. With this fitting only one line 
of hose is required to within quite a short distance of the 
tool, and it then allows pipes to be taken to both the riveter 
and the holder up. A line of hose is therefore saved. The 
various portions of this apparatus are similar to those 
described above. 
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Fig. 9—-PNEUMATIC HOSE CLOSING SET 


Messrs. Cowens have also introduced mobility, or anti- | 


kink fittings, which they recommend should be arranged in 
every line of hose as closely as possible to the isolating valve, 
the object being to permit of the fitting revolving on itself 
and thus preventing the formation of kinks and prolonging 
the life of the hose. The construction of three types of these 
is shown in Fig. 8. As regards the method of making them 
air-tight, this is precisely similar to that adopted in the 
fittings already described. The ability to revolve is brought 
about by the use of ball bearings, which also serve to keep 
the various parts of the fittings from coming asunder. Ball 








Fig. 1O—-PNEUMATIC TOOL CONNECTION 


races are formed in the male and female portions, and the 
balls are dropped in through a hole in the casing which can 
be stopped up with a screw plug. 
pointed out that these are not essentially ball bearings as 
usually understood, but that they provide a means of keeping 
the parts of the fittings in position and of affording an ability 
to turn when this is desired. These fittings are, we under- 
stand, air-tight under all conditions. 

Minor fittings are illustrated in Figs. 9, 10 and 11. 
first of these shows what is termed a hose-closing set. Where 
a hose is damaged it is a usual practice to cut it and to insert 








Fig. 11—PNEUN.ATIC HOSE CLIP 


% coupling to complete the line. This is objectionable owing 
to expense and weight. To meet these objections the closing 
set, shown in Fig. 9, has been designed. It is easily put in 
place, and makes an air-tight connection. Its construction 
will be readily understood. It consists of a hinged clip 
With one bolt, and has sufficient bearing surface for each end 
of the hose. Both halves of the clamp have an aperture o 
for receiving the studs p formed on either side of the core 
riece, The object of these studs is to prevent either end of 
the hose, when under pressure or when dragged from place to 
place, from being driven apart. The weight of the whole is, 
we may add, 94 oz. 

Fig. 10 represents what its makers’ term their ‘‘ F spring 
nut.’’ It is used as a tool connection and is designed to 
prevent the slackening back, which is a trouble frequently met 


The makers desire it to be | 


The | 
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with owing to the vibration set up by the working of the 
tool. 

Lastly, we may draw attention to the H clip shown in 
Fig. 11. This is, of course, for attaching the hoses to the 
various fittings above described. It has, as will be observed, 
only one bolt, and the two parts are held together by a stout 
hinge pin which should ensure that the appliance does not 
easily wear out. 

Samples of all the foregoing fittings have been submitted 
to us, and we can say that, without having actually tested 
them in working, they are well made and apparently 
excellently adapted for the uses for which they are intended. 
The examples we have seen are all of gun-metal, but we 
understand that they can be supplied in aluminium if 
desired. Messrs. Cowens inform us that they have tested 
them up to a pressure of 1120 1b. per square inch without there 
being any sign of leakage. This pressure is, of course, very 
considerably in excess of anything ordinarily required in com- 

pressed air work. 





THE GERMAN STEEL SYNDICATE. 


AN interesting departure is being made by the German 
| Steel Syndicate, in the sense that it has been decided to pub- 
| lish in future periodical details of the turnover of the whole 
of the production controlled by the combination instead of 
limiting the figures, as hitherto, to the first of the two groups 
| of products regulated by the syndicate. The first, or A group, 





as will probably be recollected, comprises semi-finished steel, | 


railway material, and sleepers ; while the second, or B group, 
consists of bars, wire rods, plates, sheets, tubes, and 
castings and forgings. At the present time the total produc- 
tion allotted to the constituent works amounts to 6,199,000 
tons in the former group and to 6,022,000 tons in the latter, 
the A group thus having an advantage of 177,000 tons. 





The | 
difference in favour of this class was formerly considerably | 


greater than is represented by these figures, but the gradual | 


change over to the manufacture or increasing output of the | 


more highly finished articles has reduced this disparity, 


which promises to be entirely removed in the course of time | 


and the tonnage difference transferred to the advantage of 
the second group. When the existing allotments were settled 
on the renewal of the syndicate nearly three years ago, the 


tonnage apportioned to some constituents, particularly in | 


bars, was considered to represent figures so much in advance 
of the capacity of the works at the time as to be almost 


| unattainable in actual production; but the developments | 


have been so rapid since that time, that the output in the 
second group is beginning to reach in practice the quantity 
| stipulated by the allotments in the cases of these particular 
works. It is necessary to emphasise this fact, because it has 
|an important bearing upon the progress of the exports of 
| manufactures from Germany during the past year, although 
| these are by no means wholly vested in the hands of the 
| syndicate. On the contrary, while the steel combination 
| controls both output and sales of the first group, it only regu- 
| lates the production of the second group, as the constituent 
works themselves dispose of the latter products, in so far as 
separate syndicates, as in the case of wire rods, do not exist 
for this particular purpose. The explanation for the adoption 
of a different policy with regard to the two classes lies in the 
circumstance that it has hitherto been impossible to induce 
a majority of the steel works concerned to agree to the B 
group being handled by the Steel Syndicate, as freedom of 
| action has been preferred in this direction down to the present 

time. 

It has been the custom of the Steel Syndicate to issue 
monthly returns of the actual deliveries of semi-finished 
steel, railway material and shapes, but as the export figures 
are not shown separately from those relating to the inland 
consumption only a qualified value, particularly in the 
absence of information respecting the second group, has 
been attached to them from the standpoint of the general 
| situation of the iron and steel market. In the case of the 
second group of products the constituent works are also 
under the obligation to make returns to the syndicate with 
| regard to their individual turnover in order to enable the 
combination to control the output likewise in this instance. 
It therefore follows that whilst the iron and steel trades have 
merely been kept acquainted with the course of business in 
semi-finished steel, railway material and shapes, the syndi- 
cate itself has been in possession of complete information 
respecting the aggregate monthly deliveries in both classes, 
thus enabling it to ascertain the exact position of affairs in 
connection with the condition of trade throughout the 
; country. 

The total turnover of the Steel Syndicate in the calendar 
year 1909 amounted to 4,965,000 tons of semi-finished steel, 
railway material and shapes reckoned as ingots, this quan- 
tity comparing with 4,764,000 tons in 1908. The figures 
represent an increase of 201,000 tons, but as contrasted with 
1907 the quantity shows a large diminution. As the total 
allotments in this group exceed 6,000,000 tons, it will be 
seen that the volume of business in 1909 was considerably 
less than the possible output, although it is not quite cer- 
tain whether the constituent works are fully able to produce 
the maximum tonnage fixed by the apportionments. If it is 
assumed that an equal quantity was sold during each month, 
the figures for the first group would work out at 3,723,000 
tons in the nine months ended with December, which is the 
period for which, as the Steel Syndicate’s financial year 
begins on April 1st, the combination has just issued, for the 
first time, a statement of the deliveries of the second group 
of products. The quantity returned is 3,845,000 tons, or 
122,000 tons in excess of the tonnage for the first group of 
products in the same period of 1909. It is of some import- 
ance to note this fact, because it indicates the trend of the 
movement in the direction of manufacturing products of 
greater value than semi-finished steel, the allotments in 
which amounted to 1,367,000 tons in 1909. Buta more 
striking illustration is afforded by the figures for the month 
of December alone, when, according to the syndicate’s state- 
ment, the turnover in the second group represented 90 per 
cent. of the total allotments, whereas the deliveries of the 
first group of products only reached 79.5 per cent. of the 
allotments in this class. It is, therefore, more particularly 
to the output of the second group that the attention of the 
constituent works is turned at the present time, and it is this 
fact with which British iron and steel firms will have to 
reckon more closely in the future. The publication of the 
volume of business in the second group has been welcomed in 
Germany, and there is little doubt that it will also be well 
received in iron and steel circles in other countries. 








MANCHESTER SHIP CANAL. 


NOTWITHSTANDING the general trade depression during 
the past half-year, the above undertaking continues to make 
slow but fairly satisfactory headway. The weight of toll- 
paying merchandise which passed over the canal during the 
last half-year amounted to 2,378,619 tons, compared with 
2,313,323 tons in the corresponding period of 1908. The 
financial result of the half-year in the Ship Canal Depart- 
ment was an increase of £18,711 in the receipts, of £5131 in 
the expenditure, and of £13,850 in the profit, as compared 
with the corresponding period of the previous year. It is 
particularly satisfactory to note that the receipts of the Canal 
Company for 1909 approach to within £1500 of those of the 
abnormally successful year 1907, with the result that less 
than £7000 of 34 Preference Stock will have to be issued to 
the Manchester Corporation to make up the interest of 
£160,000 payable to them for last year in accordance with 
the provisions of the Manchester Ship Canal (Finance) Act, 
1904. From a financial point of view there is some satisfac- 
tion to be derived from the fact that although the receipts 





| were larger there was a decrease of 27,200 tons in the weight 


of sea-borne merchandise traffic. Coal—one of the least 
profitable cargoes—for instance, showed a falling off, on 
account of the diminished export trade. The following is a 
table of the toll-paying merchandise traffic and the receipts 
of the port for each of the sixteen years during which the 
canal has been open for traffic :— 


Barge 


Sea-borne 















Year. rate Traffic. Total. Receipts. 
Tons. Tons. £ 

1894 686,158 97,901 

1895 1,087,443 137,474 

1896 1,509,658 33 

1897 1,700,479 

1898 2,218,005 se 

1899 2,429,168 2,778,108 

1900 2,784,843 3,060,516 

1901 2,684,833 3 

1902 3,137,348 

1903 3,554,636 

1904 3,618,004 

1905 3,993,110 

1906 4,441,241 ’ 

1907 4,927,784 5,210,759 ie y 

1908 4,317,965 4,582,496 506,975 

1909 4,290,765 4,563,401 534,059 


Hi. the 


W. 
| deepening of the Ship Canal to 28ft. was completed last 
June, and that the deepening of the large docks at Man- 
| chester to 28ft. has since been also completed. 


The chief engineer, Mr. Hunter, reports that 





TOWN PLANNING IN LIVERPOOL. 


ALTHOUGH of chief importance to the locality, the paper 
which Mr. John A. Brodie, the Liverpool city engineer, read 
before the Liverpool Engineering Society on February 9th 
last, dealing with some engineering aspects of the develop- 
ment of the city of Liverpool, was one of considerable interest 
to all who have to do with the control, administration, and 
development of large centres of population. Town planning 
schemes have been much talked of recently, and no doubt a 
large amount of public money will be wasted in such schemes 
if not properly supervised. In this respect Mr. Brodie’s 
paper will be useful as showing how an enterprising city is 
attacking the problem of development. Before dealing with 
this work, the author pointed out that the main roads 
approaching Liverpool may be said to run in directions 
approximately radial to the business part as a centre, and 
that across these there is a number of important streets 
running parallel to the river. Further out, he said, the 
cross streets are somewhat curved, and when combined with 
other streets leading to the river, may be said to follow 
approximately the lines of circles, still having the business 
portions of the city as the centre. Since the extension of 
the boundaries, notwithstanding the very limited powers 
which existed, earnest and continuous attempts, Mr. Brodie 
said, had been made by the Committee of the Corporation 
having charge of the streets to develop the outer areas on 
systematic lines, under the Liverpool 1902 Act of Parliament. 
The radial and important cross roads have been taken in 
hand, and in a number of cases entirely new roads, 
varying from 72ft. to 114ft. in width, have been constructed, 
and it may be taken for granted that all main radial roads 
through building areas will in future be constructed to a 
width of not less than S80ft. With a view to providing an 
outside road connecting up to various main approach roads, 
the course of a main circumferential road has been mapped 
out, extending from Sefton Park, on the south, to the 
neighbourhood of Walton Church, on the north, and passing 
through districts which are likely to be developed for build- 
ing purposes at an early date. By using this road it will be 
possible for traffic coming in by any of the main approaches 
to the town to skirt the busy business centre, and to reach 
any part of the city without passing through the congested 
area. This road has 2 minimum width of 84ft., a maximum 
of 108ft., and a total length of about 6 miles, of which 
a length of about 33 miles has already been constructed. 
The policy of the Corporation at the present time, according 
to Mr. Brodie, is to get as much land as possible given to 
the street in the first instance. Where this is done, and a 
minimum of 36ft. of street works carried out, the Corpora- 
tion will adopt the street, and take upon themselves the 
responsibility for additional works, whenever they are 
required by the exigencies of traffic. Wherever the wide 
streets crossed undeveloped land, he said, it had been possible 
to arrange with the landowners to make the frontage, and 
when developed, contribute the cost of 36ft. street works, as 
well as to give free of cost land equal toa width of 60ft. 
These arrangements reduce the proportion of cost borne by the 
Corporation. In a number of widenings of existing streets 
nearer the centre of the city, the average cost of widening to 
not exceeding 66ft. has averaged over £350,000 per mile, 
such cost including compensation for removal of existing 
buildings and disturbance of business. 

Mr. Brodie considers that the first and most essential 
feature of effective town planning, as far as it is likely 
to affect the still unbuilt portions of the city, should be the 
proper provision at frequent intervals of main lines of com- 
munication for traffic in the most convenient and suitable 
directions, bearing in mind the surface levels of the respective 
areas. They should consist largely of wide radial roads 
leading to and from the centre of the city as directly as 
possible, combined with a lesser but still considerable 








number of main roads, leading across in an approximately 
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circular direction, taking the business portion as a centre. 
The areas bounded by these main roads should be divided up 
into short streets with considerable distances between the 
buildings and reduced street works surrounding open spaces. 
Such main thoroughfares must be arranged, and laid out well 
in advance of building development. The author thinks it 
would be an advantage if a few of these wide radial roads 
could be greatly widened, so that the present-day idea of 
parks as areas, through which it is not proper to provide 
main thoroughfares and modern methods of travel, might be 
modified, fbr the wide belts of planted open spaces leading 
out into the country would be better essentially and from 
every point of view; while such avenues or radial lungs, by 
providing exceptionally good sites for large houses on their 
frontage, might also help to induce the more monied classes 
to remain within the town area. 

The paper also dealt with methods of transit, drainage and 
the development of lands suitable for works and factories. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MECHANICAL COLOUR BLINDNESS. 


Str,—The points of view of ‘‘ Pater” and your humble corre- 
spondent are so essentially different that I fear the only good 
gained by continuing the discussion will be to add to the gaiety of 
such of your readers as care to follow it. I must, however, demur 
to ** Pater’s” ‘pse dixit that direction is an algebraic concept. 

Of course, Newton may have been wrong when he penned the 
words ‘‘ Every body will continue in a state of rest or of uniform 
motion 7x a straight line,” &c. (the italics are mine). On the other 
hand, if he wasn’t wrong, the test as to whether a body is being 
acted upon by a force is one involving the dual physical concepts 
of magnitude and direction. It is, therefore, no paradox to say 
that a body may be moving with uniform speed and yet subject to 
an acceleration, or that a body may be moving at a constant 
distance from a fixed point and yet have an acceleration towards 
that point. I am afraid “ Pater’s” pleasure at discovering one 
who believed in an unbaianced force is short lived. The un- 
balanced force in the sense that ‘‘ Pater” is thinking of it is a sort 
of dynamical Mrs. Harris. 

We can form no notion of a force at all except by its effects on 
physical bodies, and we cannot conceive of a single force as some- 
thing existing of itself in space. When we have a system of bodies 
moving relatively to one another. an external observer may notice 
one of three things—the system as a whole may, relatively to him- 
self : (1) be at rest, (2) be moving uniformly, or (3) moving, but 
not uniformly (the uniformity embracing both magnitude and 
direction). According to the’first law of motion, a force is acting 
on the.system in the case of 3, and it is usual to say that the 
system is being acted upon by an unbalanced force which is 
accelerating the system as a whole. One example of the point of 
view will, I think, suffice. Let us take a frame resembling, say, a 
lathe headstock with two bearings and mount a spindle in the 
bearings. Let the spindle have two cross arms exactly opposite 
each other, and, at equal distance from the centre of the spindle, 
let there be equal weights attached to the arms. If we turn the 
spindle round it will be, in common parlance, balanced, and remain 
in any position that we place it. Now we place the headstock on 
a table, and whether the spindle be at rest relatively to the head- 
stock, or revolving at uniform speed, there is no action and reaction 
between the headstock and the table, except, of course, its 
weight. But now let one of the weights become detached while 
the spindle is spinning at speed, and we notice that the head- 
stock begins to jump about the table, 7.¢., if the remaining weight be 
heavy enough and the speed sufficient. Clearly whatever the action 
and reaction between the headstock and the table, it is certainly 
different to what it was before one of the weights flew off. Now 
notice the difference in the point of view. If ‘‘ Pater” and I were 
animaleule crawling along a capillary tube at the axis of the 
spindle we should not notice that anything had occurred ; we 
should scout the idea of there being an unbalanced force, or any 
other force acting on us or the things in our immediate vicinity. 
So far as we were concerned, the whole universe was at rest. But 
now let ‘‘Pater” and myself, in the same disguise, be strolling 
across the table at the moment the weight flew off. We should, 
Iam sure, immediately stop our most interesting conversation on 
the laws of motion and the stupidity of human beings in endeavour- 
ing to expound such laws, and scuttle off as fast as our little legs 
would carry us out of the way of thishuge thing which had suddenly 
started to jump about. 

The state of equilibrium between the system and internal bodies 
has been destroyed, and this is what we mean when we say that an 
unbalanced force acts upon it. In the reciprocating steam engine 
the motion of the piston gives rise to this unbalanced force, and 
where there are several cylinders the weights and crank angles can 
be adjusted so that balance is restored and there is no action 
between the engine and its bed except the weight. 

**PaTER MARK II.” 


Str.—To the first part of the letter from ‘‘A Teacher of 
Mechanics” published in your last issue no reply is necessary. 
The last paragraph I may be pardoned for quoting. ‘‘‘ Pater’ 
should get his friends to supply, if they can, an answer to the 
following :—A stone suspended by a thread is at rest, two forces 
act on the stone—first, the attraction of the earth ; secondly, the 
pull of the thread ; and these balance each other. If, now, the 
pull of the thread is destroyed by cutting or burning the thread, 
what is there to balance the attraction of the earth on the stone ” 

Ostensibly a person teaching mechanics ought to know the 
answer. As in this case he evidently does not, I have much 
pleasure in supplying the information. The inertia of the stone 
balances the pull of gravity. That pull and the resistance to it 
are neither greater nor less than they were before the string was 
cut. Acceleration takes place at the rate of 32.2ft. per second per 
second.. There is no unbalanced force. That a force should act 
against nothing is unthinkable. 

Let me help ‘‘ A Teacher of Mechanics” to see more clearly. 

The suspended stone is manifestly in the same mechanical posi- 
tion as is the projectile in a gun before the charge is fired. 
According to your correspondent, the pressure of the gas—that is 
the force—is unbalanced because the projectilemoves. In point of 
fact, its inertia exactly balances the pressure. If the gas pressure 
equals 50 tons, then the inertia of the shot also represents 50 tons. 
To be accurate, friction should be mentioned ; but it does not 
affect the question. 

Another example is supplied by the action of steam on a piston. 
Until De Pambour wrote in 1832, people believed that the pressure 
on the piston was greater than the resistance of the piston to the 
pressure ; of course, no one thinks that now—unless, indeed, your 
correspondent is an exception. 

Judging by his letter, your correspondent has, first, forgotten or 
failed to understand Newton’s Third Law ; secondly, he has not 
srasped the meaning of the words ‘‘unbalanced force” ; thirdly, 
he thinks that the pull of a locomotive is greater than the resist- 
ance of the train ; fourthly, he does not know that all modern 
authorities regard a force as one side of a couple, the interaction of 
the two forces producing a stress ; fifthly, he does not know that 
no modern text-book of standing defines force as a cause of 
motion. 








Possibly, however, he has other examples of an unbalanced force 
in his mind besides the falling stone. I venture to ask him to try 
ain. PATER. 


“February 14th. 





ELECTRIC U, STEAM TRACTION. 


Sir,—The remarks of Lord Bessborough at the recent meeting of 
the shareholders of the Brighton line on the success of the experi- 
ment in single-phase electrification will be noted with interest in 
many quarters. 

The three coach trains in use on the South London line are each 
fitted with motors of 960 horse-power total, the gross train load 
being 138 tons. On the District Railway the six coach trains, with 
a gross train load of 140 tons, afford double the capacity for pas- 
sengers, remembering the now universal practice on all electric 
lines of utilising both seating and standing accommodations to the 
fullest extent possible. These being the facts of the case, there is 
here definite and substantial proof of the great superiority of the 
direct-current method over the single-phase one, the gain of 10 per 
cent. in transmission on the single-phase system being effected 
with a loss of 50 per cent. of the effective carrying capacity, and 
justifying the adverse criticisms of experts upon the single-phase 
system of traction. 

The low rate of acceleration adopted is also remarkable, and it 
is no longer asserted by the exponents of electric traction that 
higher rates than 14 foot-seconds per second are necessary for 
efficient suburban services ; indeed, rates as low as 1} foot-seconds 
are all that are required in regular practice, if at the same time 
train loads can be reduced—as in the case of the Brighton line 
experiment—to three coaches. Then it follows that steam locomo- 
tives can be designed for suburban services to give results equalling 
those obtained by “electric traction, and that properly designed 
steam locomotives can no longer be ruled out in future suburban 
traction schemes. For services such as the South London one it 
is quite possible to provide steam motor trains consisting of three 
- compartment coaches propelled by a steam locomotive of 
700 horse-power. 
would approximate to that now obtained by electric trains, the 
cost of such stock would not exceed that of electric stock, and the 
whole of the new capital charges would be saved. The locomotives 
would have to be three-cylindered ones, but there is no necessity 
with such small train loads to couple more than four wheels 
(two pairs), while there is not a single advantage which can be 
cited for electric trains that would not be possessed by the steam 
trains, and there is here afforded for railway managements a much 
more satisfactory solution of the suburban traffic problem than is 
offered by either direct-current or single-phase traction. 

London, February 14th. G. R. SIsTERSON. 





THE LOCAL GOVERNMENT BOARD AND REINFORCED 
CONCRETE. 


Srr,—The attitude of the Local Government Board, or their 
engineer, in refusing to allow loans to local authorities for the 
construction of works in reinforced concrete on the same terms as 
in cases where other materials are used is by this time sufficiently 
notorious ; but we think that the hardship inflicted upon small 


The speed and acceleration of these trains | 
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engineer to the Harbour Commissioners of Port Elizabeth, who took 
as his subject ‘‘The Creation and Development of a Successful 
Commercial Port.” With the harbour of Algoa Bay or Port Elizabeth 
as an illustration, the lecturer showed how great natural difficulties 
could be overcome in port development, and provision made for « 
satisfactory harbour. The effects of improvements and the results 
of experience were dwelt upon, and the lecturer concluded with an 
interesting review of the various projects which had been put 
forward from time to time, including the proposal of breakwaters 
which would enclose an area of 740 acres, the general design beiny 
one recommended to the Harbour Commissioners by the author. 


The annual dinner of this Institution was held at the Hotel 
Cecil on Saturday last, and was carried through with the charac 
teristic light-heartedness of the “Juniors.” After the usual loys! 
toasts, Dr. Macnamara proposed ‘Engineering and Nation:| 
Defence,” to which Sir William White replied in his familiar 
manner. ‘These serious matters being disposed of, Mr. James 
Swinburne gave the toast of ‘Steam Turbine Propulsion” in an 
extremely humorous speech, in which he detailed a series of 
experiences in a nightmare torpedo boat propelled by Parsons 
turbine. Mr. Parsons, he explained, had invented a_ turbine 
which would only run at 1000 revolutions and a propeller which 
would only runat 500. He got over the difficulty by the ingenious 
device of causing the boat also to revolve at 500! The centrifugal! 
effects which were experienced in the engine-room by the inventor, 
the speaker, and Engineer Admiral Oram were carefully detailed 
by Mr. Swinburne, much to the delight of the audience. Lord 
Pirrie proposed the ‘* Health of the Institution,” and Mr, Wylie 
Nisbet that of ‘‘The President, Engineer Vice-Admiral Oram. 
An excellent musical programme was interspersed through the 
speeches, 


LAUNDRY MACHINERY EXHIBITION,—With a view of demon- 
strating the advance that has been made in the machinery of the 


| laundry and in the equipment of public baths and other institu 





local authorities and vpon firms such as our own, whose business 


it is to design or carry out work in the material, is not fully appre- 
ciated. We should like, therefore, to call attention to a recent 
case—which is far from being an isolated one—in which we have 
received a letter from our client stating that he has just been in- 
formed by the Local Government Board that only ten years can 
be allowed for a loan with which a reinforced concrete tank was to 
be constructed, and that therefore the project must be abandoned. 
Several designs for this tank have been prepared by us, and nego- 
tiations have been continued between the contractor, our client, 
and ourselves for some months ; yet when these have been brought 
to a conclusion that is eminently satisfactory to the would-be 
owners of the tank, owing to the economy both in original cost 
and upkeep of reinforced concrete as compared with any other 
material, the whole of the trouble and expense is absolutely 
thrown away by the action of the Local Government Board. In 
addition to the waste of labour thus caused, the Local Government 
Board are preventing the local authorities in question from reap- 
ing the benefit of the economy and other advantages of this 
material. 

That such advantages do actually exist, and are not merely the 
product of imagination, is sufficiently proved by the action of the 
Admiralty, War-office, Board of Works, railway companies, and 
large commercial firms, which have to such a large and increasing 
extent embarked upon the use of reinforced concrete. 

It is absurd to suppose that such bodies would adopt a material 
whose life was supposed by their technical advisers to be only ten 
years. Up to the present, deputations, correspondence, and 
personal interviews have all met with the same fate, and have 
proved to be utterly ineffectual in obtaining the necessary con- 
sideration. 

The President of the Local Government Board is, no doubt, 
ruled in these matters by his chief technical adviser ; but surely 
when the consensus of professional opinion is so clearly against the 
advice which appears to be given to him, it would be to the public 
advantage if a committee of independent experts were appointed 
by the President of the Local Government Board to advise him as 
to whether the action of his technical adviser is in accordance with 
the accepted opinion of the engineering profession, or is the out- 
come of a more or less personal bias against the particular material 
in question. 

PATENT INDENTED STEEL BAR CoMPANY, LIMITED. 

London, February 8th. 


THE STATUS OF ENGINEERS. 
Srr,—I have been interested to read the correspondence which 
has appeared in your columns under the above head. If you will 
— me, I would like to mention a point of view which has not 
en touched upon by any of your corresondents. ‘‘ A Mechani- 
cal” ignores two points—first, we are not all engineers; and, 
secondly, many of us are so much occupied with the practical 
manag it of our busi that we have not the time to spend 
—even if we had the knowledge—working out the details and 
supervising the construction of our schemes. Take my own case, 
I am a manufacturer of tweeds. Ina-broad and amateur way, I 
know something of engineering. We are at present putting 
through a complete reconstruction scheme, involving new lighting, 
heating, and driving. My work consists in making cloth, design- 
ing patterns, buying wool, yarns, and such like. Having devoted 
my life to these subjects, it is not possible for me to have a detail 
knowledge of engine building, electricity, &c. &c. I know my 
requirements, and for me it is much easier and more satisfactory 
to employ a competent consulting engineer—tell him my require- 
ments, and leave the realisation of them to him. Practically no 
manufacturer who is not an engineer, or who is not in some trade 
closely allied to engineering, is any more competent than I am, 
and, above all, without neglecting my business, I could not spare 
the time required for the drawing up and supervising of the work. 
I enclose my card for your information. 
February 16th. 





TWEEDs. 





THE JUNIOR INSTITUTION OF ENGINEERS. 


AT a recent meeting of this Institution held at the Royal United 
Service Institution, Whitehall, the chairman, Mr. Geo. T. Bullock, 
gr , the honorary members’ lecture of the year was delivered 

xy Mr. R. H. Hammersley Heenan, M. Inst. C.E., late consulting 








tions, the Society of Laundry Engineers is organising an Exhibition 
at the Royal Agricultural Hall, London, in ow next. This display 
of laundry machinery and sanitary appliances will include 
machinery in motion, practical work in progress, demonstrations 
of new processes, and other departments, that should impress the 
public and educate the laundryman. Conferences on methods of 
work will be held. 

RoyaL METEOROLOGICAL Socrety.—A meeting of the Society 
will be held in the Physical Laboratory of the University, Man- 
chester, on Wednesday, February 23rd, 1910, at 5 p.m. The chair 
will be taken by the president, Mr. H. Mellish, F.R.G.S. — Papers 
to be read:—(1) ‘‘ Investigation of the Electrical State of the 
Upper Atmosphere made at the Howard Estate Observatory, 
Glossop,” by Dr. W. Makower, Mr. A. J. Makower, and Miss M. 
White ; (2) ‘‘ Results of the Hourly Registering-balloon Ascents 
from Manchester, June 2nd and 3rd, 1909,” by Mr. W. A. 
Harwood, M.Sc.; and (3) ** Line Squalls and Associated Pheno- 
mena,” by Mr. R. G. K. Lempfert, M.A., F.R. Met. Soc., and Mr. 
R. Corless, B.A., F.R. Met. Soc. 

GLasGow STREET LIGHTING.—Some time ago a number of 
metallic filament electric lamps were fitted in Queen-street, 
Glasgow, as an experiment, and Mr. 8. B, Langlands, the inspector 
of lighting in that city, has found the results so far satisfactory 
that the whole of Queen-street is now to be lit in a similar way, in 
order to afford fuller tests of several points still doubtful. The 
lamps consisted of one 100 candle-power and two 50 candle-power 
Osram metallic filament lamps, the two 50 candle-power bulbs being 
fitted in one lantern. The latter arrangement proved the more 


| satisfactory, and although the costs for current are likely to prove 


considerably higher than the charges for gas, the final difference 
between the two is expected to be met by the saving in time and 
labour of switching on from one given point a number of electric 
lamps, as compared with lighting gas lamps one by one with a 
pole-torch. Moreover, there will also be less labour in cleaning 
the electric lamps than in the case of the gas lamps. 


BLACKPOOL PROMENADE.—-The Highways Committee of the 
Blackpool Town Council have oe a scheme submitted to 
them by the borough surveyor, Mr. J. 8. Brodie, for linking up 
the two promenades between the North Pier and the three Clare- 
mont Marine Parades. The approved scheme is a modification of 
one formerly presented, and provides for an upper and a lower 
walk. The higher walk, the width of which would be 95ft., is the 
same level as the present narrow walk that winds round the front 
of the Hotel Metropole, dipping slightly from the North Pier, and 
at the north end gradually rising to the level of the middle walk 
of the Claremont Marine Parade, which it is désigned to join. 
The plan shows a lower walk starting at the North Pier, sloping a 
little more abruptly until the level of the lower of the Claremont 
Parades is reached, and linking up to that. This lower promenade 
has a width of 30ft. The estimated cost of the extension is 
£38,818, and the plans are to be considered by other committees 
before they come before the full Council. The borough has 
unexhausted borrowing powers for promenade purposes amounting 
to £45,000, for of the original allowance of £350,000 only £305,000 
has been spent. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Nearly two hundred 
members and friends of the above society sat down to the fifty- 
fourth anniversary dinner at the Grand Hotel, Manchester, on 
Friday, the 11th inst., under the chairmanship of Mr. J. H. 
Stubbs, the president. Amongst those present were Sir William 
H. White, the Lord Mayor of Manchester (Mr. Charles Behrens), 
Messrs. Dugald Clerk, W. H. Hunter, Thomas Ashbury, Michael 
Longridge, J. G. Newbigging, George Hughes, and Professor 
Petavel. After the customary loyal toasts had been proposed and 
honoured, Mr. Ashbury yes the toast of “The Civic and 
Commercial Institutions of Manchester and Salford,” and in the 
course of his speech gave an interesting historical account of the 
most prominent local institutions from early times to the present. 
Among the facts mentioned were two of special interest to textile 
engineers, namely, that the first steam engine was placed in a 
cotton mill in 1789, and that coal gas was first employed as a mill 
illuminant as long ago as one hundred years. The Lord Mayor of 
Manchester, in his reply, acknowledged the remarkable strides 
which engineering had made in every-day commercial work. In 
the absence of Mr. W. T. Stubbs, Mr. Leonard Massey aiso replied 
to the toast in a brief but appropriate manner. He referred 
chiefly to the Manchester Chamber of Commerce and to the good 
work which the Trade Marks Committee of this Chamber had 
done. The toast ‘‘Our Guests” was proposed by Mr. George 
Hughes and replied to by Sir W. H. White and Mr. Dugald Clerk. 
Sir William said that the essence of successful engineering was 
good fellowship, free communication and mutual help, all of which 
qualities were embodied in the Manchester Association. If they 
who had the energy would work hard, and those who professed to 
govern them would only sometimes hold their peace and talk less, 
the country and the whole empire would prosper more. Mr. 
Dugald Clerk, in his response, spoke of the remarkable position 
which Lancashire held in the manufacture and use of gas engines. 
He said Manchester and La hire had led the world in all matters 
to do with gas and hydro-carbons, and to show what great strides 
had been made in gas-engine construction said that in 1876 the 
largest gas engine was one of 3 horse-power made by Crossley 
Brothers. Mr. Newbigging proposed the toast ‘‘ Prosperity to the 
Manchester Association of Engineers,” which was replied to by the 
president, Mr. J. H. Stubbs, who made an appeal to young 
engineers to take advantage of associate membership of the 
Association. The dinner was quite a success, and the proceed- 
ings were enlivened by the presence of a string orchestra and 
vocalists, 
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RAILWAY MATTERS. 


Tue city of Bonn, Germany, is considering a plan for 
electrifying the steam tramway connecting Bonn with Mehlem at 
a cost of £95,000, to be borne in equal amounts by the two 
municipalities. 

AccorpinG to the Hlectrical Review the Municipal 
\uthorities of Schaerbeck, near Brussels, have just granted a 
concession for the establishment and working of a system of 
railless electric vehicles in the town. 

Tur Toronto National Exhibition Association, states an 
{American contemporary, has been successful in inducing Mr. Louis 
Brennan, inventor of the mono-rail car, to give a display of 
his system at the Toronto Exhibition to be held in September, 
1910. A short section of track will be constructed and a nominal 
fee charged for riding on the railway. 


Ir is reported from Sofia that the Bulgarian Budget for 
1910 provides for an expenditure of £1,480,000 on railways and 
harbour construction. A sum of £209,000 is to be spent on the 
ports of Varna, Burgas, Bela, Rustchuk, Sistov and Widin, while 
of £772,000 allotted to railway construction £200,000 is to be 
devoted to the Boruschitza-Toulovo-Stara-Zagora line. 


THE various proposals regarding electric traction in 
the Isle of Wight, states the Electrical Review, have advanced one 
step further. The railway companies have announced that they 
are unable to carry out any electrification themselves owing to 
the lack of funds, but are willing to consider any financial pro- 
posals by the County Council. The matter is now being referred 
to the County Council, and the question of whether to convert the 
existing railways or to adopt a system of tramways has to be 
settled. 

THE Chicago City Railway has compiled comparative 
statistics of accidents before and after the introduction of pay-as- 
you-enter cars on its principal lines. Comparing the period from 
November 24th, 1906, to January 31st, 1908, which included but 
two months’ operation of pay-as-you-enter cars on one line only, 
with the period from November 24th, 1907, to January 31st, 1909. 
during which pay-as-you-enter cars were in service on all trunk 
lines, the pec ie boarding and alighting accidents, accidents 
due to falling while the cars were rounding curves, and accidents to 
person stealing rides on cars was reduced 31.9 per cent. 


WE hear that Mr. Ijuin, the Japanese Minister, has 
notified the Foreign Board and Mr. Fletcher the United States 
Chargé d’Affaires, that Japan withdraws her objection to the 
Kinchau-Aigun line on condition that Japan participates in the 
tinancing and the construction of the line to such an extent as all 
the interested parties shall agree to, and on condition also that 
China engages to build a link connecting the Kinchau-Aigun line 
and the South Manchuria Railway, the connecting points to be 
determined hereafter. It is believed that this assurance re- 
inoves the last obstacle to the conclusion of a detailed agreement. 


Ir is reported that the directors of the London and 
North-Western Railway have decided to increase the accommoda- 
tion for mineral traffic on their Nuneaton-Coventry branch by the 
provision of sidings on the west side of the line between Longford 
and Exhall and Hawkesbury Lane stations. Some acres of land 
have been purchased for that purpose. This branch is already 
one of the busiest in England, and converging on it are the rail- 
ways connecting the Griff, Newdigate, Charity, Exhall, and 
Wyken collieries. Other collieries to be opened out on the 
western side of the county in the near future will also use this 
branch, and the proposed new railway to connect the London and 
North-Western and Midiand Railways will join the Nuneaton- 
Coventry branch at Foleshill. The new line on the Trent Valley 
system south of Nuneaton Station is to be opened for traffic shortly. 


A Boarp of Trade return dealing with tramways and 
light railways in 1908-9, shows that since the year 1878 the route 
length of line open for traffic has increased from 269 miles to 2526 
miles ; the capital expenditure from £4,207,350 to £71,023,239 ; 
the number of passengers carried from 146 millions to 2660 millions ; 
and the net receipts from £230,956 to £4,595,779. The number of 
passengers carried in the year is equal to about 60 times the esti- 
mated population of the United Kingdom. Of the total of 1680 
iniles of line owned by local authorities 1490 miles are worked by 
those authorities themselves, and the remaining 190 miles by 
leasing companies. Last year the route mileage open of electric 
line was 2286 miles out of a total of 2464 ; this year it is 2360 miles 
out of 2526. Of the 298 undertakings, 1/6 belong, to local 
authorities, and 122 to companies or other parties. -The net 
receipts of local authorities which work tramway undertakings 
belonging to them or leased from other local authorities amounted 
to £3,268,514 on the year’s traffic, out of which they have applied 
£964,010 towards the reduction of tramway debt and £280,225 in 
relief of rates, while carrying £680,202 to reserve and renewal 
funds. In the cases of four local authorities and four companies, 
the returns show an excess of working expenditure over gross 
receipts, 

WE hear that the administrative council of the Federal 
Railways have approved of an agreement with the Maschinenfabrik 
Oerlikon for the cession by the latter of their right to use the 
river Etzel. Thus the Federal Railways have the prospect of 
adding 60,000 horse-power to the power they already have, and 
they will not be far from possessing half the energy necessary for 
the electrical working of the whole of their system. It has been 
caleulated that for this purpose an average of 100,000 horse-power 
is necessary, but as provision must be made for the possibility of a 
number of trains being engaged in the ascent of gradients simul- 
taneously, a total capacity of 500,000 horse-power is required. 
Before the purchase of the Oerlikon undertaking the Federal Rail- 
ways had about a third of the necessary energy, so that a good 
deal has yet to be done before their lines can be electrified. The 
Mederal Council has granted a concession for a metre-gauge electric 
line from Goppenstein, at the mouth of the Létschberg tunnel, to 
Blatten. The line will have a length of 10 kiloms., a maximum 
gradient of 4.7 per cent., and a minimum radius of curves of 50 m. 
The highest points are at Goppenstein, 1219 m., and at Blatten, 
1540 m. A new mountain railway, worked by electricity, has just 
heen opened between Montreux and Glion, providing direct com- 
munication with the line from Caux to the Rochers de Naye. 


AccorpinG to the Railway Club Journal, the London 
and North-Western Railway is abandoning the purple glasses in 
the semaphores and ground discs that have hitherto been so 
fitted in the southern division, which included the London area. 
Several in the neighourhood of Willesden, Camden, and 
Loudoun-road have recently been altered, while others are now 
being changed. In the case of the semaphore arms, the purple 
glass, hitherto used for the “‘ stop ” indication, has been taken out, 
and the usual red glass inserted in its place, leaving the green as 
the ‘‘all right” indication. Those ground disc signals which for- 
merly had a purple bull’s-eye are now fitted with a white bull’s-eye 
of approximately the same size. The latter alteration, our con- 
temporary remarks, seems rather a needless change, for it is 
extremely doubtful if the purple light was ever mistaken for red 
or that it was found too brilliant. However, if a change was 
deemed necessary, would it not have been better to have either 
had a blind signal—i.e., showing no light at night in the ‘‘stop” 
position—or, if a light was desired, a small bull’s-eye, similar to 
the back light usually employed by most companies? There is, 
perhaps, more to be said in favour of the substitution of red for 
purple in the semaphore arms, for all starting signals controlling 
passenger roads are practically of equivalent value, and the colours 
simply serve to distinguish between the signals for the through 
running roads and those for the bays or subsidiary lines, 


NOTES AND MEMORANDA. 


EXPERIMENTS which were recently made at the Wor- 
cester Polytechnic show that copper sheets which have been 
electro-deposited with copper possess much greater heat transmis- 
sion properties than ordinary copper sheets which have not been 
so coated, It is suggested that this property may affect the 
design of condensers, radiators, &c. 


RESPONDING to a California inquiry requesting informa- 
tion as to the manufacture and use of magnalium in Germany, 
United States Consul-General A. M. Thackara writes from Berlin : 
‘*Magnalium is made by melting together aluminium and 
magnesium in a vacuum, and then allowing the compound formed 
to cool in a vacuum or under a pressure of 100 to 200 atmospheres. 
Different percentages of the constituent metals are used. Magnal- 
ium, which has a very low specific gravity, is a solid, silver-white 
metal, which is capable of taking a high polish. Besides its use in 
the construction of aeroplanes, it is here employed as a reflecting 
material for mirrors, and in the manufacture of wire and tubes. 
The harder varieties of magnalium may be cast the same as ordinary 
aluminium,” 


A HIGH-PRESSURE submarine gas main, 4000ft. long, 
was laid under the bay from San Diego to Coronado, Cal., by 
lowering the pipe from a lighter down an inclined chute. The pipe 
was 4in. extra heavy cast iron ball-and-socket pipe, and was received 
in 12ft. lengths, with a standard joint at one end and either a ball or 
a socket on the other, so that a flexible joint occurred every 24ft. 
The lighter was 90ft. long and 24ft. wide, and on it a chute, at an 
angle of 50 deg. to the horizontal, was built of two 80ft. piles, 
spaced 4in. apart and bolted together. A similar chute of two 
100ft. piles was hinged at one end to the scow and rested at the 
other end upon iron trucks, so that it could be dragged along the 
bottom of the bay. The pipe was connected up in 72ft. lengths on 
the lighter and allowed to descend to the bottom along the inclined 
chute as the lighter moved forward. The line was caulked by 
divers, and when tested to 75 lb. dropped only 10 Ib. in twelve hours. 








A note in the Electrical World refers to an article by 
Mr. J. A. Shouten, in which certain geometrical results are 
deduced in connection with transformers, It is shown that for 
each transformer there is at any given load, say, its rated load, a 
certain circle, the diameter of which measures the maximum per- 
centage drop of pressure that can be produced in the transformer 
with the most unfavourable power-factor of load. A certain chord 
of the same circle represents the percentage drop at 100 per cent. 
power-factor, and as the power-factor of the load is reduced, the 
chord increases or moves along the circle to the diametrical posi- 
tion. A simple diagram of straight lines constructed for the 
particular transformer will therefore enable the drop of pressure 
to be obtained by inspection for any given secondary load and 
power-factor. This diagram is not only easy to prepare, when the 
necessary electrical data concerning the transformer are available, 
but it may also be used and interpreted by any reader, without 
the aid of technical skill or mathematical knowledge. 


CoNCRETE pavements have been laid upon a number of 
streets and bridges in Memphis, Tenn., according to the Municipal 
Journal and Engineer. Yn one place 500ft. of street were paved 
with 1: 2:4 concrete, 6in. thick, consisting of Portland cement, 
sand and equal parts of crushed limestome and crushed granite ; 
after seven years’ use the pavement is said to be in excellent con- 
dition except for a width of 4in. along the rails of a street car line. 
Another section was laid in 1903 upon a reinforced concrete bridge 
and the surface was finished with granolithic top, 14in. thick ; up 
to the present time it is said that no repairs have been necessary. 
Three other bridges and a number of streets also have been paved 
with concrete within the last two years and have shown no 
appreciable wear. An experimental strip, 4300ft. long, was put 
down between the rails of a street car track and for 2ft. beyond 
the outside rails. It consisted of a concrete foundation on which 
was placed a 3in. concrete wearing surface. This construction, it 
is stated, has not been entirely satisfactory and all concrete is now 
made monolithic. 


Some particulars of the Timar-Dreger arc lamp, which 
is a German production and which is of more than ordinary inte- 
rest, were recently given in the Electrician. This lamp is without 
the usual clockwork mechanisms for regulating the feeding of the 
carbons as they burn away. Also the two: carbons are both hori- 
zontal and parallel to each other, and are separated by about half 
an inch. the upper carbon is always the positive, and~ projects 
beyond the lower negative carbon, so that the illumination from 
the are is thrown downwards. By the use of suitable reflectors 
the lamp could no doubt be adapted for working with- alternating 
current. When the current is switched off the upper carbons rest 
on the lower ones, but-as?soon as the current is switchedon an 
electro-magnet pulls them’ upvand keeps them separated by.a fixed 
distance. -In order:to ensure that adjustment of the relative posi- 
tions of the positive.and negative carbons shall not be necessary*as 
they burn away the two are of such relative diameters that they 
burn away at an equal rate. The simplicity of. the lamp is its 
most important feature and one of real importance. 


THE mercury-are rectifier, states the Electrical World, 
is one of the most wonderful of electric devices. ~ When connected 
and started in the proper direction in a direct-current circuit. it 
may allow, say, 30 amperes to flow steadily through ‘the are with a 
pressure drop of 20 volts. If, however, the direction of the E.M.F. 
in the circuit be reversed, the tube will act as an insulating barrier, 
and will shut off the current, unless the voltage at the rectifier 
terminals becomes enormously great. It is a wonderful sight to 
see one of.these rectifiers supplying a 10 kilovolt direct-current 
are circuit from a single-phase alternating-current system. The 
device rectifies 120-current impulses in each second of time, with- 
out any apparent effort, owing to the great speed with which gas 
molecules, or atoms, are able to move in a highly exhausted tube. 
When it is said that no current passes through the tube in the 
reverse direction, it is meant that the strength of such reversed 
or leakage current is practically zero, because there is, in fact, a 
very minute leakage of current through the device in the reverse 
direction. This leakage tends not only to increase the tempera- 
ture of the apparatus, but also to lower its effectiveness and 
efficiency. 

AN interesting new application of calcium carbide was 
recently described by Mr. Kilburn Scott before a meeting of the 
Faraday Society—namely, a gas-pressure sprayer, the invention of 
Mr. W. Tyree, of Sydney. Although this sprayer was only intro- 
duced about five years ago, over 5000 are now in usein Australasia. 
They are chiefly used for destroying all kinds of pests which run 
riot with fruit trees in Australia, but they are also put to such 
varied uses as spraying turpentine and zinc-white on the inside of 
feed tanks of boilers, for spraying disinfectants and for painting 
and distempering, and many other possible applications readily 
suggest themselves. The apparatus consists of two iron cylinders, 
in the larger of which is contained the spraying emulsion, while in 
the smaller the gas is made by water being allowed to drip at any 
required rate into the calcium carbide. The two cylinders are 
fastened together, and riveted to withstand a pressure of 200 Ib. 
per square inch, the acetylene being generated at half this pres- 
sure, which, by the way, exceeds that permitted by our Board of 
Trade regulations. If only some material could be found which 
gave off a non-inflammable gas, the usefulness of the sprayer 
would be very greatly enhanced. It is worthy of note that the 
popularity of the sprayer in Australia has sent up the consumption 
of calcium carbide there from 2000 tons four years ago (at 


£18 a ton) to over 8000 tons (at £10 to £12 a ton) last year— 
actually more than is consumed in the United Kingdom—and an 
interesting proposition has been made to produce the carbide in 





Australia itself, 





MISCELLANEA. 


THE new institute being erected in Vienna by private 
endowment for radium research work is nearly completed. This 
institute will be of international character, at the service of 
scientists from any part of the world. The Austro-Hungarian 
Government have assumed the cost of maintenance. 


AccorDING to a contemporary, the Government of 
Denmark are arranging to place submarine cables under the Saud, 
which separates Helsingborg, Sweden, and Helsingor, Denmark, 
by about three miles, for the purpose of transmitting energy from 
a 325ft. waterfall situated about 1} miles from the mouth of the 
Lagu, in Sweden. 

As a result of the rapid development of the Stockholm 
Electrical Works, states the Electrical Review, the management 
proposes to dismantle the original steam centra] station in the 
Reguteringsgatan, which has become too old-fashioned for 
economical working, and to replace the steam plant with accumu- 
lators for the storage of energy from the main central station. 


At a meeting of the Dublin Local Section of the 
Institution of Electrical Engineers on January 20th, a paper was 
read by Mr. T. Tomlinson, entitled ‘‘The Elementary Graphics of 
Alternating Currents.” The anthor deals with the effects of self- 
induction and capacity on a strictly diagrammatic and physical 
basis, and deduces a number of vector and circle diagrams for 
determining the results of various combinations of resistance, self- 
induction, and capacity in series and in parallel. 


Tue Bacup Corporation has decided to apply for power to 
borrow £10,000 for the widening of Burnley-road and the arching of 
the river in preparation for the building of a new post-office. The 
Light Railway Commissioners have agreed to another scheme, 
costing £24,000, for an electric tramway from Bacup to Shaw- 
forth. Another £3000 is to be borrowed for the electric lighting of 
the borough, and the chief street of the town has been paved at a 
cost of £24,000. Bacup, with Rawtenstall, is committed to the 
expense—£25,000—of a new technical institute to be built at 
Waterfoot. 


AMERICAN rainfall records covering a long term of years 
are so rare that it is interesting to notice in the last annual report of 
Mr. L. M. Hastings, city engineer of Cambridge, Mass., diagrams of 
the temperature and rainfall in New Bedford since 1813. These 
observations were started by the father of the present observer, 
and have been conducted uninterruptedly ever since. They show 
in a rather striking manner that while there is a general undulation 
in the curve of the averages of both temperature and precipitation, 
there has been no appreciable change in the average character of 
the climate of the place, as indicated by these two factors, during 
the 95 years covered by the diagram. 


TueE city of Austin, Tex., used to have a large lake, 
formed by a huge dam built across the Colorado River. This dam 
was 1275ft. long and 67ft. high above bedrock. A plant placed 
just below the dam converted the water power into electrical 
power, which was used for lighting the city and operating the 
street railways, as well as for a number of industrial plants. In 
1900 the dam and power plant were washed away by a flood, and 
the city was too crippled to replace them. A movement is on foot 
now to rebuild this dam, making it of reinforced concrete. The 
power obtainable will probably attract many manufacturing indus- 
tries, which would undoubtedly contribute materially to the 
development and growth of the city. 


WE briefly referred last week to the fire at the works of 
Bayliss, Jones and Bayliss, Limited, of Wolverhampton, in which 
this firm’s power station was completely destroyed, bringing a total 
of 2000 horse-power in motors to a standstill. We are now asked 
to state that in seven days the firm was able to restart the whole 
of the works again. Working night and day they cleared an 
adjacent building, installed 1000 kilowatts in converters, erected 
and equipped new high and low-tension switchboards, and laid 
and jointed overhead and underground cables to the new station. 
The converters were lent by Mr. Shawfield, the Wolverhampton 
Corporation’s chief engineer, the whole being put to work and 
running under test on Saturday, the 12th inst. 


At a meeting of the members of the Birmingham 
Electric Club at the Colonnade Hotel, on Saturday night, Mr. J. 
Findlay. of Rugby, gave a lecture on ‘‘ The Electric Incandescent 
Lamp: Its Construction and Application.” Mr. G. T. Donovan 
presided. The lecturer described the process of making both the 
carbon and metallic filament lamps, and dealt with the varying 
advantages of the two kinds under different conditions. The 
carbon lamp, he said, might still be used with advantage in certain 
cases. Its stronger construction and smalier cost commended it, 
even though it consumed a great deal more current than the new- 
style lamp. Anyone who had to pay for current at the usual rates 
charged on a town-supply system would undoubtedly benefit by 
using the metallic filament lamp, but in industrial concerns where 
they generated their own current, and where the current so gene- 
rated cost very little, it still paid to use the carbon filament lamp. 


Durine the last two or three years, says the Autocar, 
little or nothing has been done to hasten in any way the day when 
a home-made fuel will be available. Thereis no need to recapitulate 
ancient arguments. It is only necessary to say there is but one 
home-made fuel at present known which can be produced in sufficient 
quantities to meet modern requirements, and this is alcohoi. 
Unfortunately, alcohol is out of the question at present, owing to 
excise restrictions and to the fact that the manufacture as a whole 
is carried out on lines which, while satisfactory enough for potable 
alcohol, are not conducive to economy of production. Nothing is 
likely to be done to improve matters till the excise restrictions are 
so revised and altered that it may become possible for alcohol to be 
produced at a price which will enable it to compete with petrol. 
While the country as a whole takes no interest whatever in the 
question of whether fuel is made at home or abroad there is little 
likelihood of any real advance being made. Even our naval 
authorities themselves seem to have lost interest in the matter. 
They very naturally objected to petrol for use on submarines, but 
seem quite satisfied with paraffin, though, of course, that, too, would 
be contraband of war. 


On Monday last, at a meeting in connection with the 
South Staffordshire and Warwickshire Institute of Mining 
Engineers, held at Dudley—Mr. Hugh Johnstone (Government 
Inspector of Mines) presiding—Professor J. Cadman, of the Uni- 
versity of Birmingham, gave an address on the electric ignition of 
coal dust. Tests, he said, had been made to ascertain to what 
extent coal dust could be ignited by the break of an electric 
circuit. It had been shown by Dr. Bedson that when a cloud of 
coal dust was puffed over a heated platinum wire ignitions took 
place, and that the temperature of ignition might be readily deter- 
mined, whilst a complete examination of the combustion of the 
dust might be studied in the apparatus designed by him. There 
was no doubt the fineness of particles influenced the temperature 
of ignition, and that the same sample of coal might or might not 
be ignited by the flame of a candle according to the degree of 
fineness to which it had been reduced. The danger from direct 
ignition of coal dust by electric means was well known, though, 
perhaps, not accepted with sufficient seriousness by many mining 
engineers using electrical power underground. In the published 
results of the British Coal Dust Committee’s experiments Mr. 
Garforth had demonstrated the damping effect produced by the 
admixture of stone dust with coal dust. There was little doubt 
that the careful spreading of stone dust on all roads containing 
electric cables would be a simple and efficacious method of pre- 
ae ignition of dust from accidental flames from underground 
cables 
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REPLIES. 


J. W. (Wolverhampton).—The usual recipe for blueing steel without much 
heat is to place the articles in a boiling solution made by dissolving 
4 ounces of hyposulphite of soda in 14 pints of water, and then adding a 
solution of 1 ounce of acetate of lead in one ounce of water. The article 
must be highly polished before boiling. 

WnueeLs.—You are perfectly right. Relatively to the rail or the earth a 
spot on the ane ps at rest for an infinitely short space of time, and the 
exactly opposite point on the tire is moving forward at twice the speed 
of the engine. If your friends will make marks on the tire at intervals 
of lin. pe g vent the periphery and will note that as each one in succes- 
sion reaches the rail the vehicle, as a whole, has moved forward lin., 
their difficulty will disappear. 


ERRATUM. 
In the article in our last issue entitled ‘‘ Notes on Great Western Ex 
Locomotives and their Work,” page 142, column two, line 40, for * 
read ‘* 63.1,” 









MEETINGS NEXT WEEK. 


Junior Institution OF Enoinzers.—Saturday, February 26th, at 3 p.m. 


Visit to the Building in course of Erection for the Royal Automobile Club, | , 
| rejects the leakage theory of ProfessorsCallendar and 


Pall Mall. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (INCORPORATED). 
—Tuesday, February 22nd, at 2.30 p.m., at Balfour House, Finsbury- 
pavement, E.C. Annual general meeting. 

Tue INstiruTION OF ELECTRICAL ENGINEERS: LeEDs LocaL 
Wednesday, February 23rd, at 7.15 p.m., at the University, Leeds. 
Paper, ** Notes on Overhead Lines,” by Mr. W. B. Woodhouse. 


SECTION.— 


INSTITUTE OF MARINE ENGINEERS.—Monday, February 21st, at 8 p.m., at 
58, Romford-road, Stratford, E. Paper, ‘“* The Application of Oxy-Acetylene 
Welding to the Repair of Marine Boilers and Hulls,” by Mr. Leonard M. 
Fox. 





General | 


Roya. IxstituTion oF Great Britain.—Friday, February 25th, at 9 p.m., 


at Albemarle-street, Piccadilly, W. 


MLR 
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street, Adelphi, W.C. Cantor Lectures: ‘‘The Petrol Motor,” by Professor 
W. Watson, D.Sc., F.R.S. Wednesday, February 23rd, at 8p.m. Ordinary 
meeting. Oxy-acetylene Welding,” by H. 8. Smith. 


Discourse, ‘* Colours of Sea and Sky,” | 
by the Right Hon. Lord Rayleigh, 0.M., P.C., D.C.L., LL.D., D.Se., FLR.S., | 


LAVERPOOL ENGINEERING SocteTy.—Wednesday, February 23rd, at 8 p.m., | 


at the Royal Institution, Colquitt-street, Liverpool. Ordinary meeting. 
Discussion on Mr. John Brodie’s paper, ‘‘ Some Engineering Aspects of the 
Development of the City of Liverpool.” Paper, ‘‘ Granite Quarrying,” by 
Mr. A. H. Wheeler. 

PuysicaL Society or Loxpox.—Friday, February 25th, at 5 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
Papers: ‘Telephone Circuits,” by Prof. J. Perry, F.R.S. ‘‘On the Laws 
regarding the Direction of Thermo-electric Currents enunciated by M. 
Thomas,” by Prof. C. H. Lees, F.R.S.. ‘‘A New Method of Determining 
Thermal Conductivity,” by H. R. Nettleton, B.Sc. 
at Great George-street, Westminster, S.W. Ordinary meeting. Paper, 
“The Hudson Ri 
pany,” by Charles Mattathias Jacobs, M. Inst. C.E. Wednesday, February 
28rd. Students’ visit to the New Station of the London Hydraulic Power 
Company, Grosvenor-road, Westminster. Friday, February 25th, at 8 p.m. 
Students’ meeting. Vernon-Harcourt Lectures: “Irrigation Works,” by 
Sir R. Hanbury Brown, K.C.M.G., M. Inst. C.E. 
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the necessity for going to press early with a portion of the 
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Cylinder Losses. 


UNDER this title a long paper was read on 
January 17th before the Institution of Marine 
Engineers by Mr. J. Clark. A sub-title includes 
adiabatic expansion with and without superheat. 
In one sense this is an ideal paper. It raises 
numbers of subjects for discussion, and they can 
all be discussed, because while mathematics and 
algebraical formule are by no means absent, they 
refer to simple statements of fact, or what are 
assumed to be facts, easily mastered by an audience. 


The prominent feature in the paper is, however, its 


unorthodox character; Mr. Clark is distinctly 
iconoclastic. He takes theories and he compares 
them with facts ; the result is not favourable to the 
theories. The general conclusion is that at present 
we do not know enough about steam to enable us 
to form a soun] theory of the steam engine. 
is the view which we have held for many years and 


| consistently urged upon our readers. 


Very early in his paper the author makes startling 
statements as the result of experience. 
example, he shows that under conditions which 
frequently prevail, the non-condensing engine may 
be more economical than the’ condensing. 
maintains that at electric light and power stations 
it is well known that there is little to choose, so far 
as economy of fuel is concerned, between condensing 
and non-condensing engines—-a condition which he 
says ought not to exist... With steam at 185 lb. 


pressure, superheated 120 deg., exhausting at’ 17.5 lb. 
from the non-condensing engine and 2.25 lb. from 
the condensing set, the percentage of heat units 
available for work is no less than 65 per cent. in 
favour of the latter ; in the first case, 188 B.Th.U. 
are available, while in the second there are 309. 


| 


| 





Taking an over-all thermodynamic efficiency of 63 
per cent. for both types, this gives 28.7 lb. per kilo- 
watt hour for the non-condensing, and 17.5 lb. for 
the condensing engine. But then the latter has 
various auxiliaries which run away with steam. 
There is little economy in putting down expensive 
condensing plant if the circulating and pumping sets 
use the difference in the amount of steam required 
between condensing and non-condensing. 

The real interest of the paper lies, however, not 
in statements of this kind, but in its consideration 
of theory and its application to practice. The key 
to Mr. Clark’s arguments will be found in the 
following passage. Speaking of the missing 
quantity, he says:—It is almost hopeless to 
arrive at a correct theory as to the cause of so 
much more than the theoretical liquefaction or 
condensation until we know in what manner steam 
parts with its heat in doing work. It may be said 
that we are quite ignorant of the laws which 
govern this conversion ; the difficulties in the way of 
acquiring sound knowledge are great, and conse- 
quently any available data based on the surfaces in 
contact with the steam to the point of cut-off, the 
temperature ranges, the number of revolutions per 
minute, or the density of the admission steam, 
should not be used to dogmatise ; but perhaps with 
more exact knowledge we may also find that the 
other losses want a deal of explaining too.” He 


Nicolson ; first, because the percentage of loss has 
been standardised for various types of engine, which 
could not be possible with such a variable quantity 
as leakage; and secondly, because the loss is 
assumed to take place as water and not as steam ; 
and it is the formation of water and not direct loss 
of steam that is the puzzle. How is the water 
formed? To this question there is as yet no 
satisfactory reply. 

We have repeatedly pointed out the fallacy of the 
heat trap theory, according to which the reduction 
in the temperature range in each cylinder diminishes 
the initial condensation and the missing quantity. 
If this were true, then the total condensation in 
compounds ought to be less than that in single- 
cylinder engines, and still less in triple-expansion 
engines. We have shown that if the factor of 
condensation depends for its amount on the area of 


Tuk INstituTION OF CIVIL ENGINEERS.—Tuesday, February 22nd, at 8 p.m., | the metallic surface with which the steam comes in 
| contact 
ver Tunnels of the Hudson and Manhattan Railroad Com- | _ . : 
| multiplication of-.cylinders must do harm rather 


and the difference in temperature, the 


than good. If not, then the percentage of loss 


| must be much less in the triple-expansion than it is 


| the number of cylinders. 


| temperatures of admission and exhaust. 


in the compound or simple engine. But in practice 
nothing of the kind happens; the missing quantity 
seems to be to a very great extent independent of 
This view is endorsed by 
Mr. Clark, who maintains with us that the superior 


| economy of the multi-cylinder engine is the result 


of realising the greater thermodynamic efficiency 
proper to the augmented difference between the 
In other 


| words, this means the use of higher pressures and 


| longer ranges. of expansion. 
|against the heat trap :theory is that, the tem- 


| by the steam. 


This | 


| useful work or not. 


Thus, for | 


He | 








Another argument 


perature ranges being the same, then the missing 
quantity ought to be much greater in the low- 


| pressure cylinder than it is in the intermediate, and 


greater again in this last than it is in the high- 
pressure cylinder, because the cooling surfaces are 
more extensive.. But this is not borne out in prac- 
tice. We often find the largest loss in the small 
high-pressure cylinder. , 

In trying to arrive at some accurate concept of 
what really goes on inside a cylinder a mistake is 
regularly made by under-estimating the work done 
Mr. Clark makes no mention, of 
this when he speaks of available heat units. In one 
sense he is accurate enough; in another he is mis- 
leading. He speaks of the quantity of heat turned 
into useful work, and the proportionate liquefaction. 
But the steam does not know whether it is doing 
Let us suppose the case of a 
non-condensing engine of such dimensions that it 
gives out 100 indicated horse-power with an average 
cylinder pressure of 30 1b. on the square inch. Let, 
now, the back pressure equal 151b. on the square 
inch, then the total work done by the steam, 
omitting friction, will be not 100 indicated horse- 
power, but 150 indicated horse-power. The useful 
load represents 100 horse-power, but the work done 
in driving back the atmosphere represents anotlicr 
50 indicated horse-power, and this must not be 
forgotten when we are calculating the total energy 
expended by the steam. Again, in the case of a 
compound engine the steam in the high-pressure 
cylinder has to do work in overcoming the inter- 
mediate back pressure. This work is transferred to 
the low-pressure cylinder,. But the liquefaction 
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which takes place in the high-pressure cylinder 
because of the performance of work is that 
proper to the total resistance overcome, whether 
that resistance is the result of load or of 
back pressure. It will be seen that treated in 
this way the percentage of steam liquefied in any 
given engine may be much greater than it appears 
to be when estimated merely by the useful work 
done. z 

But it matters nothing in what way we deal with 
steam in detail. The great fact on which we have 
so often insisted, and on which we are glad to see 
that Mr. Clark was emphatic, is that there is a 
missing quantity, the cause of which is not known, 
and the amount of which defies prophetic calculation. 
Whatis this missing quantity? It is the difference at 
any part of a piston stroke between the quantity of 
steam actually supplied to the cylinder, deduced 
from the feed water ‘put into the boiler, and that 
accounted for by the indicator. The indicator can 
only give us the pressure in the cylinder; the 
volume of steam at that pressure we get from 
physical measurement. Why do we say that the 
pressure ought to be greater than it is for the 
given weight of steam in the cylinder? The 
reply is that we deduce our figures from Regnault’s 
steam tables. If these are wrong then the 
missing quantity is partially accounted for. 
This circumstance deserves to be very carefully 
kept in mind. It is well that where there is so 
much confusion of thought and experiment we 
should understand precisely on what ground faith 
is based. The great trouble about the missing 
quantity is that it is so uncertain in quantity and 
so elusive as to cause. It is affected by conditions 
in the most contradictory and distracting way. No 
two experiments, no two investigations, however 
carefully carried out, give harmonic results. It is 
said that if we had a non-conducting cylinder there 
would be no missing quantity—nothing but the 
liquefaction due to the conversion of heat into work. 
But this is pure theory, and is flatly contradicted 
by such facts as we have. Hundreds of experi- 
ments go to show that there is no uniform relation 
to be traced between the conducting powers of a 
cylinder and the weight of the missing quantity. 
It is this variability, this chaos of experimental 
results, that induces despair and leads to the belief 
that the enigma of the steam engine will never be 
solved. 

It appears to be quite safe to say that whatever 
goes into a cylinder as steam must leave it as steam 
less the liquefaction, and the condensation due to 
external radiation and conduction. If this were 
not the case then the cylinder would become hotter 
and hotter or cooler and cooler. This postulates, 
of course, that the water due to initial condensation 
must be re-converted into steam subsequently at the 
expense of the heat in the cylinder. Re-evapora- 
tion during the steam stroke is of some use, that 
during exhaust is dead loss. We are, however, 
never quite sure of our ground with the steam 
engine. Mr. Clark gives us entropy diagrams for 
a Corliss engine in excellent condition. A Carpenter 
calorimeter was used to get the dryness fraction of 
the exhaust steam. We have the somewhat 
startling result that “diagrams and the calorimeter 
together show that the moisture due to condensa- 
tion and liquefaction which occurred in the cylinder 
is present in the exhaust as it leaves the cylinder. 
Under such circumstances it is difficult to accept 
the theory, that what enters the cylinder as steam 
must leave it as steam, or, if it does not, certain 
assumed results will take place. Obviously we are 
faced with the question as to what has become of 
the heat in the original steam supplied ; it would 
appear as if it had gone in doing internal.work on 
the steam itself, but whether this is correct or not 
may be open to legitimate doubt.” 

We have referred more than once to the possi- 
bility that the mere collision of rapidly moving 
steam with a rigid surface may cause condensation. 
This is to some extent borne out by the fact that if 
we put two or three separators in series water can 
be had from them all. Mr. Clark is disposed to 
think that the point is worth further investigation, 
and suggests that a steam engine should be driven 
so that, as we understand him, steam should pass 
through it doing little or no work. “The idea, 
perhaps, might be considered by some of our well- 
known professors interested in this matter who 
have suitable plant and appliances at their disposal 
for conducting such an experiment.” 

Here for the time being we must take leave of 
Mr. Clark. He has much to say, however, about 
superheating and turbines, which is well worth 
that consideration which we hope to give it in the 
near future, 








Enormous Locomotives. 


OTHER things being equal, the dimensions of a 
locomotive engine are fixed by the weight of the 
train it is intended to haul. But what fixes the 
weight of the train? This is one of those fluid 
problems to answer which is difficult, because there 
are so many unknown independent quantities. To 
say that it rests with the traffic manager is only 
to state that which is true in a very limited sense. 
There is, however, a prevalent belief, whether well 
founded or not is a point freely enough discussed, 
that it is cheaper to haul one train than to haul 
two each half thesize of theone. So far as appears 
at first sight, the only saving effected is in the 
wages of drivers, firemen, and trainmen. There 
are, however, incidental expenses which may, 
perhaps, be regarded as being the same, no matter 
what the size of the train, and therefore dependent 
for the amount solely on the number of trains, and 
not on their individual dimensions. Under this 
head may be classed the wear and tear of points and 
signals, the cost of telegraphic apparatus and 
of its use, delays due to necessary shunting, 
and so on. Furthermore, it is possible that the 
tare or non-paying load is greater when two 
trains are used than‘ with a single train. In 
the United States the principle of one train one 
engine has been pushed for some years. Locomo- 
tives have grown larger and larger, and at last two 
noteworthy locomotives have been built which are 
really for the time being at least, more monstrous 
than anything ever heard of before. 

The Atchison, Topeka and Santa Fé railroad 


system is of enormous dimensions. It runs through | 


the States of Missouri, Arkansas, Texas, Kansas, 
Colerado, New Mexico, and Oklahama. It has 
nearly 5000 miles open, and affiliated lines bring the 
entire system up to 8300 miles, or nearly one-third 
of the length of the railways in Great Britain. 
In a word, it serves the principal Southern States 
of North America. Mountainous country is tra- 
versed by the aid of inclines of great severity. To 
deal with these much power is required, and 
for several years the largest locomotives in 
the world have been found on this railway 
system. Large as they are, they are held 
to be too small, and a passenger and a freight 
engine have been ordered from the Baldwin Loco- 
motive Works for use on the Atchison and Santa 
Fé section of the system. The first of these, No. 
1301, weighs 305 American tons with the tender, or 
272.3 English tons. Both engines are constructed 


on a modified Mallet system. The front end of the | 


passenger engine is carried on a four-wheeled truck, 
and next we have four coupled wheels driven by the 
low-pressure cylinders, which are 38in. by 28in. 
Next come the high-pressure cylinders, 24in. by 
28in., turning six, coupled, wheels. Last of all are 
two trailing carrying wheels under the fire-box. 
There are sixteen wheels:in all. The driving wheels 
are 6ft. lin. in diameter. The tender is carried on 
two six-wheeled bogies. The tank holds 12,000 
gallons, or nearly 54 tons, of water, and 4000 gallons 
of oil. The freight engine No. 1700 differs very 
little save in detail and certain dimensions from 
the passenger engine. At the leading end is 
a two-wheeled truck. Then the low-pressure cylin- 
ders, 38in. by 34in., turning eight, coupled, wheels. 
Next, the high-pressure cylinders, 26in. by 34in.; 
then another group of eight, coupled, wheels; 
and, lastly, a trailing pair under the fire-box. The 
total weight of engine and tender is 350 American 
or 312.5 English tons. The tender is similar to 
that of the passenger engine. The freight engine 
alone weighs 207 English tons, leaving that of the 
tender 105 tons. Confining our attention to this 
gigantic machine, we have twenty wheels, each pair 
carrying an average of 20.7 tons. No doubt, the 
weight being unequally distributed, some of the axles 
represent over 25 tons. The working pressure is 
220 1b. The so-called boiler is a very peculiar struc- 
ture. The barrel is 7ft. in diameter, and of enormous 
length. The tubes, over 20ft. long, open into what is 
termed a combustion chamber, in which is a super- 
heater and re-heater combined, and thence to a 
feed-water heater, with 417 tubes, 24in. diameter 
by 6ft. 8in. long. The total heating surface is 
6621 square feet. The great merit claimed for this 
extraordinary machine is that it will do its work 
with 25 per cent. less fuel than any previously con- 
structed locomotives can do it with. Of course, we 
have only given the merest descriptive sketch of the 
engines. 

We now come to certain considerations connected 
with their use. The tractive effort of the passenger 
engine is over 23 English tons, that of the goods 
engine is 48 English tons. Allowing 185 tons 
as, the adhesion weight, by deducting 11 tons 


for each pair of carrying wheels, it appears that 
in order that this effort should be utilised, the 
coefficient of adhesion must be not far from 
26 per cent., or nearly twice as much as it is 
safe to reckon on here. Assuming, however, that 
in some way this enormous effort can be exerted, 
we ask ourselves what must be the construction of 
the rolling stock which has to sustain it ? Obviously, 
thestress cannot be exerted through the wagon frames. 
A continuous draw-bar must be employed, to 
which each wagon is secured either by springs or 
friction draught rigging. But what about the 
automatic coupler heads?—if, indeed, these are 
used. As to the loads to be hauled, only general 
statements are available. Let us take an incline 
of 1 in 40 and a gross load of 1000 tons behind 
the tender. The resistance due to the incline would 
be 25 tons, and at 6.5 lb. per ton the rolling resist- 
ance would be about two tons more, or 27 tons in 
all, or nearly one-half that which the engine could 
overcome—on paper. This, then, seems, if we add 
3 tons more for the resistance of the engine and 
tender, to be about the greatest load the engine can 
deal with; unless, indeed, as we have said, a coefti- 
cient of adhesion is available, unknown in this 
country. 

We believe that we are correct when we say that 
these enormous machines would not have been built 
were it not for the belief that, as we have stated, they 
will do their work with an economy absolutely 
unprecedented. Engineers all over the world will 
look forward with interest to the publication of 
some definite information on this subject after 
| sufficient time has passed to permit the collection 
of the necessary data. A similar method of con- 
struction may be carried out on a much smaller 
scale, should it be deemed justifiable. It should 
be kept in mind, however, that the first cost of 
these colossal locomotives must have been stagger- 
|ing. Being the first of their kind, with all patterns 
| to make, we shall probably not be far off the truth 
if we say that between them they represent an 
outlay of £25,000 or £30,000, or, say, £50 per 
ton for engine and tender complete in running 
order. The interest on such a capital out- 
lay is no trifle. Their depreciation and wear 
and tear and upkeep will probably represent 
a sum considerably in excess of that required for 
the same purposes by four engines, each of half the 
weight. In the absence of detailed information we 
can only expfess a qualified opinion. But it appears 
to us that the design is bad in that the cylinder 
power is much in excess of what the coefficient of 
adhesion will allow to be utilised. At this side of 
| the Atlantic these engines only possess interest as 
mechanical curiosities, as no conditions exist under 
which it would be possible to use them. We have 
|said nothing about the question of bridges and 
| viaducts. We take it for granted that this is a 
| matter which has been carefully thought out by 
|the road engineers. We may add that even in this 
| country mistakes have been made in this direction; 
but no doubt in the United States big risks are 
taken more freely than in this old kingdom. 





The Coal Dispute in the North. 


THE Northumberland miners’ ballot vote on the 
eight hours agreement reveals a dangerous state of 
affairs. For the moment, a “county” strike has 
been averted, but the trouble is by no means over- 
in fact, nothing has been done ‘since last we wrote 
on the matter to diminish the gravity of the situa- 
tion. Out of 28,000 miners who took part in the 
ballot, the complete figures of which were published 
on Monday, more than 14,000 voted in favour of a 
strike, the actual majority being 433. Fortunately, 
a two-thirds majority is required before a strike 
can be authorised. But, unfortunately, the danger 
of a strike has not been removed. The situation 
is one of great uncertainty. The great majority 
of the men are profoundly dissatisfied, and may 
break into open revolt at any moment. The issues 
have become very confused. It must not be assumed 
that those men who have voted against a strike are 
in any way satisfied with the new conditions. 
Indeed, mary of the men declare that they had no 
opportunity of voting on a straight issue, and on 
Monday night, when it became known that the 
Executive Committee of the Union refused to take 
any special action upon the majority vote for 
terminating the county agreement, which grants 
owners the right of working their mines such a 
number of shifts as they deem requisite, there was 
a positive storm of indignation in the mining villages. 
Since then many protest meetings have been held. 
The ballot papers sent out to the men asked, 
“Are you in favour of tendering fourteen days’ 
notice, and, if necessary, of striking, to terminate 
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the present county agreement under the Eight 
Hours Act?’ Here two issues were raised, so 
the men contend, but only one vote could be 
recorded. Herein lies uncertainty, if not danger. 
The vote has settled nothing—it has served only to 
emphasise the reality of the discontent provoked by 
plundering legislation. 

Briefly, the circumstances in relation to the 
ballot are these: A bare majority is sufficient 
to decide any question in the Miners’ Union 
except that of a strike. It may be recalled, 
in passing, that only a very small majority 
was obtained in favour of the agreement 
in December, and that was only obtained at 
the urgent request of the leaders, and before 
practical experience of the new conditions had been 
gained. For a strike, however, there must be a 
two-thirds majority. For this rule the union 
deserves commendation. Now, a very substantial 
majority of the men in Northumberland, now that 
they have had a few weeks’ experience of the Eight 
Hours Act, wish the county agreement, rendered 
necessary by the measure, to terminate; but there is 
no great majority ready to enforce a strike imme- 
diately if no other method of escape from the diffi- 
culties can be devised. Manyof the men declare that 
they voted ‘“ No” simply because the word “strike ” 
was on the ballot papers. Had there been a 
double ballot—-one vote on the question of the 
agreement, and another on the question of a strike 

or had the question of striking been left out for 
the present, it seems that practically the whole of 
the men—certainly a huge majority—-would have 
voted for terminating the agreement. As it was, 
despite the earnest appeals of the leaders, and 
despite the introduction of the word “ strike,”’ there 
was an actual majority in favour of the extreme 
step. It is well that these points should be kept 
in view. 

The agitation in favour of having the whole ques- 
tion of working arrangements re-opened is greater 
than ever, the officials of the union are being cen- 
sured, and the resignation of no less a leader than 
Mr. Burt is being demanded by a not inconsiderable 
number of the miners. Meanwhile, many of the 
pits are idle. From some of them not a ton of coal 
has been drawn since the Eight Hours Act became 


operative, and at others the men are only working | 


under protest. More than 10,000 men are on 


strike at the present moment. 


The Northumber- | 


land coal trade is.just as far from a solution of the | 


problems created by the Act as ever it was. The 
leaders are doing their best to pacify the men. 
They are urging them to give the new agreement a 
fair trial. A circular is being sent to the lodges 
explaining the whole position. But the authority 
of the leaders seems to be waning, and the spirit of 


insubordination in the men is growing. There is 
no mistaking the temper of the men. What will 
happen next it is impossible to predict. On one 


point, however, there is no room for doubt, and 
that is that the Eight Hours Act is inflicting more 
inconvenience and injury upon the coal trade in the 
North than was anticipated even by the strongest 
opponents of the measure. There is no sign of 
peace. There can be no peace under this Eight 
Hours Act, save at a price for coal which the 
nation’s industries ought not to pay. If the iron, 
steel, textile, and other great manufacturing 
industries had been thriving when this Act came 
into foree—if the demand for coal had been keen 

the mischief would have been incalculable. The 
loss in coal exports alone from the North-Eastern 
ports last month was over 470,000 tons. And the 
mischief will not stop at diminished output and 
higher prices—at loss of trade—but will ultimately 
he reflected in increased danger and accidents in 
our mines as a result of efforts to speed-up. 

What, then, is to be done? As we said in a 
previous article, it is impossible not to sympathise 
with the miners in their present unfortunate circum- 
stances. But the men are paying no more than 
the price of their folly. They listened to Socialist 
agitators. They ignored their old leaders. They 
foolishly withdrew their opposition tothe Eight Hours 
Bill. They joined the Miners’ Federation, and in so 
doing they joined in the request for the Hight 
Hours Act. And now they have got it—to 
their sorrow! This Act is the root cause of all the 
trouble—trouble which threatens to grow—not only 
in the case of the coal-getter, but in the case of the 
coalowner, merchant, and consumer. What is to 
be done? Owners, merchants, and consumers did 
not ask for this measure; they opposed it, and for 
their opposition were accused of selfishness and 
inhumanity. It was the miners who asked for this 
preposterous Act, and, so long as it remains the 
law of the land, they ought to put up with 
their share of the accompanying inconveniences 


| 








like men. The miners have no logical or moral 
right to seek to impose or shift the full 
penalty for their own folly upon the coal 
consumer in the shape of dearer coal. And they 
have no right to fight their masters on this ques- 
tion. The owners, like the union officials, have 
done all that. could be expected—nay, we venture 
to say they have done all possible—to smooth out 
the difficulties created by the new law. In no case 
under the new agreement are wages lowered. In 
cases where men’s hours are lengthened wages are 
increased proportionately. In every material 
respect the new agreement is a victory for the men, 
consistent with the law. Under this law the pro- 
prietors are ready to accept reduced profits. The 
coal consumer must be ready to accept dearer coal 
—he has no remedy. And the miners must be 
prepared to accept the inconveniences they have 
invited. The grievances of the miners, like those 
of other parties, are due entirely to the law. Then 
to the law the men must look for a remedy. 

It is not easy to get an Act of Parliament 
repealed; but we venture to say that it is not 
impossible in this case. Mine managers and 
owners, coal merchants and consumers, are ready 
and willing to press for the repeal of this Act. An 
agitation for amendment, if not repeal, has already 
been started in the North. It is for the miners to 
join in this agitation, and, meanwhile, to submit 


loyally to their leaders and do their best 
to carry out the agreement made in their 
interests. Parliament must be convinced that 


it has made a blunder—that it has been led 
astray by irresponsible agitators—and it, must be 
pressed to remedy its blunder. The Eight Hours 
Act is already a proved failure, and, if it is not 
repealed altogether, a “local option” clause must 
be added permitting any district, upon a majority 
vote, to contract out of the measure. The applica- 
tion of one universal hours-of-labour law to all 
mines and districts, regardless of the widely vary- 
ing natural conditions, cannot but result in loss 
to capital and hardship to labour. The law must 
either be repealed or rendered harmless. 





LITERATURE. 
Petroleum Mining and Oil Field Development. By A. 
Beeby Thompson, A.M.I. Mech. E., F.G.S. London: 


Crosby Lockwood 

Ludgate-hill, E.C. 
In his preface the author of this volume tells us that 
hitherto there has been a distinct want in the literature 
of petroleum. Although a great deal has been written 
on the subject, the bulk of the information has been of a 
scattered nature, in many languages, and otherwise 
unavailable to those interested in theindustry. This lack, 
we feel sure, has now been remedied, for in the present 
work the general aspects of the petroleum industry are 
fully and ably laid out. Starting his account with a brief 
description of the geographical distribution of petroleum, 
the author in turn deals with the geological and petro- 
logical characteristics of oil fields, the indications whereby 
the presence of petroleum may be inferred, the origin and 
nature and treatment of the substance, the engineering 
and other features of oil-field development and working, 
his last two chapters being devoted to a discussion of the 
combustion of liquid fuel and a brief account of natural 
gas respectively. 

We naturally turn with interest to see what the author 
has to say with regard to the origin of petroleum. This 
problem has been the source of much controversy in the 
past, and many opinions have been expressed on it. The 
wide distribution of the liquid is now accepted as demand- 
ing an explanation of its formation more reasonable than 
those formerly expressed, which attributed its presence 
to the action of peculiar and purely local phenomena. 
The author states that the theories of inorganic forma- 
tion—as by the action of water on certain metallic 
carbides—are frequently too intricate to be believed so 
long as simpler explanations are available. While 
admitting that the mode of origin is still doubtful, and 
that it has almost certainly been different for different 
deposits, he strongly advocates the organic theory 
whereby the origin is accounted for by the natural distil- 
lation in suitable geological formations of wood, lignite, 
coal, and other vegetable matter, and of the remains of 
some low form of animal life. 

The geology of an oil field is usually very complicated. 
The formations are almost always violently contorted 
and faulted, with a consequently great influence on the 
distribution of the oil. For this reason successful pro- 
specting and working are largely due to chance, but the 
rewards are proportionately great. The subject has a 
fascinating interest of its own, and Mr. Thompson’s book 
should, under these circumstances, be read with apprecia- 
tion by many. His descriptive matter is uniformly good, 
and the many excellent illustrations and half-tone plates 
make the volume one of considerable interest even to 
those who have little connection with this most important 
industry. 
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SHORT NOTICES. 

The Economics of Railway Transport. By S. C. Williams, 
B.A. London: Macmillan and Co., Limited. Price 3s. 6d. 
net.—This is a well written little book on an interesting 
subject. Mr. Williams writes with authority on the 











economic aspect of railway transport, as he is the secretary 
to the agent for the East Indian Railway. The primary 
function of railway transport from an economic standpoint is 
the ‘‘ overcoming of distance for a profit,’’ and as other 
characteristics of the subject, questions of speed and risk fall 
to be discussed. In this book the author has covered the 
ground in a manner which the general reader will appreciate 
as much as he who is closely associated with the working of 
our railways. The writer has divided his subject into two 
parts, dealing in the first with the production of railway 
transport, and in the second with its distribution and con- 
sumption. Under the heading of production, questions of 
gauge, alignment, curvature, and gradient are discussed as 
affecting the construction of a railway ; whilst the size of trains 
and wagons, goods traffic and passenger traffic are dealt with 
in the economic aspects of operation. In the second part we 
find considerable space devoted to questions of price deter- 
mination, goods schedules and their basis, passenger fares, 
and, finally, the vital question of competition. The entire 
subject is, of course, complex, and many of its points admit 
of several opinions, but the author of this book has placed 
before his readers a work without dogmatism, which, at the 
same time, is interesting and rich in suggestion. 

The Elements of Mechanics of Materials. By C. E. 
Houghton. London: A. Constable and Co., Limited. 
Price 7s. 6d. net.—While the matter in this book is well and 
explicitly expounded, there are no features about it which 
call for special mention, as the author treats his subject in a 
manner familiar to all readers of such works. We have 
been unable to discover a single instance in the book where 
he has given us a novel treatment of an old subject or 
demonstrated a fresh point. In other words, the work dupli- 
cates with a host of other volumes, equally well written and 
equally reliable, so that there is little to recommend it to any- 
one who already possesses a volume on the strength of mate- 
rials. The different chapters of the book deal with the 
customary elementary structures—beams, shafts, columns. 
In several instances the treatment accorded some points is, 
perhaps, somewhat summary, and in a few cases this has led 
the author to omit a few words of expianation, without 
which a beginner must find it difficult to follow him. Other- 
wise, as we have stated, the author confines himself to all 
the well-known problems and solutions and treats them as he 
is bound to do in a manner which has now long passed 
criticism. 

Modern Methods of Street Cleaning. By G. A. Soper, 
Ph.D. London: A. Constable and Co., Limited. Price 
12s. net.—This book throws an interesting light on an im- 
portant branch of the sanitary official’s duties. It will, 
perhaps, be read with greater interest on the other side of the 
Atlantic than here. The author is American, and his book 
naturally emphasises the sanitary conditions existing in his 
native land, and contrasts them with those to be found in this 
and other European countries. In his first chapter he 
pays a just compliment to the excellent arrangements made 


| for the comfort of pedestrians in most of the towns and cities 


of the old world. In this respect it is admitted that America 
is backward, and the numerous photographs given in the 
book showing typical arrangements for dealing with street 
refuse and other matters connected with the sanitation of 
American cities and villages lead us to agree cordially with 
this opinion. The first five chapters are devoted to a discus- 
sion of the problems which have to be faced in such matters, 
and the remaining nine give a brief summary of the various 
solutions for these to be found in the capitals and principal 
cities of Europe. The book is well written, and should be 
read with much interest even in this country. 

Locomotive Management from Cleaning to Driving. By J. 
T. Hodgson and J. Williams. London: The Railway 
Engineer. Price 2s. 6d. net.—This book has been written 
with the object 6f enabling engine cleaners, firemen, drivers 
and others connected with the running and working of loco- 
motives to acquire a thorough understanding of their duties 
and the mechanisms which they have to operate. At the 
same time we believe that the book will appeal to many 
other classes—engineers and the general public alike. It is 
copiously illustrated, and the descriptive matter is dis- 
tinguished by its simple and intelligible style, so that every- 
one may follow the account given of the manner of working 
of almost every part of a locomotive and tender. In addition 
to thus describing the various constructional features, the 
book gives ample information on the duties required of 
those railway servants for whom it has been written, and at 
its low price we believe that it should attract many readers 
of this class. There are few to whom a perusal of it would 
not convey some fresh knowledge, and as a help towards 
securing promotion the volume should prove valuable to many. 

Stresses in Masonry. By Herbert Chatley, B.Sc. Lon- 
don: Charles Griffin and Co., Limited. Price 3s. 6d. net.— 
An elementary treatise on this subject is to be welcomed. Its 
discussion has hitherto been confined to the barest mention 
in -text-books of mechanics, and the student has been 
debarred from pursuing it in volumes devoted exclusively to 
it by reason of their ponderous appearance and expense. In 
the present work Professor Chatley has given us a brief but 
quite clear discussion of the mechanics of masonry structures. 
The subject is, of course, one in which hypotheses must play 
a large part, and a too close adherence to theory is clearly 
undesirable. But the author has everywhere kept the prac- 
tical aspect of his subject well before him, and in consequence 
we find the book gives a clear insight into the problems which 
must be faced by a designerin stone. Thesubjects dealt with 
include walls, columns, brackets, arches, domes, retaining 
walls, and dams. The took is in Messrs. Griffin’s well- 
known: style, and forms a worthy~addition to their series of 
scientific text-books. 

Modern Methods of Sewage Disposal. By W.H. Trentham 
and James Saunders. London: The Sanitary Publishing 
Company, Limited, 5, Fetter-lane, Fleet-street, E.C. Price 
2s. 6d. net.—This is a little book of some sixty pages divided 
into an introduction and nine chapters, the titles of these 
being ‘‘ Sewerage Systems,’’ ‘‘ Powers and Duties Imposed 
on Local Authorities by the Legislature,’’ ‘‘ Sewage Puri- 
fication,’’ ‘‘ Land Treatment of Sewage,’’ ‘‘ Artificial Pri- 
mary Treatment of Sewage,’’ ‘‘ Artificial Secondary Treat- 
ment of Sewage,’’ ‘‘Storm-water Filters,’ ‘‘The Ideal 
Method of Treating Sewage,’’ and ‘‘ Conclusion.’’ In the 
latter the authors state that they have striven to throw, in a 
brief and concise manner, some light on the most modern 
methods of sewage disposal, and to simplify to the lay mind 
the complications which arise in the discussion of the 
question of sewering towns and villages. This they certainly 
appear to have done. The book is well printed and illustrated, 
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ARINE STEAM TURBINE WITH REDUCING GEAR 
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( For description see page 179) 








Fig. 1—TURBINE WITH MELVILLE-MACALPINE REDUCING 
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Fig. 2—COVER SHOWING SELF-ADJUSTING STRIP BLADING 
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AMERICAN MARINE TURBINES AND GEARING. | 


CoNSIDERABLE activity in the direction of improving 
the marine turbine and providing it with those properties 
which are desirable in a prime mover for operation at sea 
has existed for some time past at the works of the West- 
inghouse Company at Pittsburg. The Melville and 


Macalpine reduction gearing, designed with the object of | 


obtaining a low speed for the propeller with a compara- 
tively high-speed turbine, was developed in these works, 
and we are now informed that the plan adopted for 


ensuring an even contact along the entire length of the | 


teeth of the gear as required in large installations has 
entirely removed this apparatus from the experimental 

















Fig. 3—BLADE STRIPS 


stage. It is considered, in fact, that the application of 
the Westinghouse turbine and the Melville and Macalpine 
gearing to the largest battleships projected would be 
much less an experiment than the further installation of 
the direct-connected outfits of the types of turbines at 
present in use. 

At the latter part of last month, Mr. George Westing- 
house presented’ to Rear-Admiral Cone, Engineer- 
in-Chief of the United States Navy, photographs and 
drawings showing the proposed application of the 
Westinghouse turbine, togethetwith this new form of 
reduction gearing, to the cruisér Baltimore, now being 
refitted, and to one of the colliers recently ordered by the 
Navy Department. Through the courtesy of Mr. George 
Westinghouse, we are able to reproduce these illustrations, 
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experimental] features have been avoided. Each turbine 
is a complete independent unit with the high-pressure and 
low-pressure ahead and astern turbines in one casing. A 
single pipe brings the high-pressure steam to the turbine, 
and a single exhaust connection to the condenser suffices 
for the astern as well as the ahead turbine, the exhaust 

| from both sections communicating with each other 
through the hollow rotor. 

The high speed as compared with that of the usual 
| marine turbines reduces the number of rows of blades 
| necessary efficiently to utilise the energy in the steam, 
| and the number is still further reduced by making the 
first and largest pressure drop through a single impulse 
| wheel instead of through a number of rows of blades of 

the reaction type. When the steam has expanded to a 
considerable volume it is handled more efficiently by 
blading of the latter type; but in the earlier stages of the 
expansion, where_the pressures are high and the volumes 
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vessel is running at the most moderate cruising speed. 
Another point worthy of note is that all pipe connections 
are made to the lower half of the casing, thus enabling 
the cover to be lifted and swung back on hinges without 
breaking a single pipe joint. The most notable improve- 
ment, however, in the Westinghouse marine turbine is the 
design of the cylinder blading. It is usually necessary 
to remove the rotor in order that aecess may be had to 
the blades of the lower half of the cylinder. That the 
removal of the rotor of a large turbine is a troublesome 
undertaking and attended with considerable risk of 
damage to the blading all engineers associated with such 
work will readily agree. On board ship, by reason of the 
congestion that exists even in the most liberally propor- 
tioned engine-rooms, these difficulties are multiplied. 

In order to obviate lifting the rotor when inserting new 
blades, the American Westinghouse Company has intro- 
duced a design of cylinder blading in which the blades 





Sede 7, ee 





eiaiaiatebias Teta 





Swain Se 


Fig. S-THE MELVILLE AND MACALPINE REDUCTION GEAR 


comparatively small, the energy is extracted with a 
properly designed impulse wheel just as efficiently as it 
could be with many rows of the Parsons type of blades. 
The greater compactness due to the use of the impulse 
wheel is; no doubt, a valuable feature in a turbine for use 
on board ship. With this construction, as is now well 
understood, the. distance between the bearings becomes 
short, and the rotor is consequently stiff, and vibration is 
thus considerably: minimised. Moreover, the high-pres- 
sure steam at high temperature is confined to the nozzle 
chamber, so that the range of temperature and pressure 
to which the casing of the turbine is subjected is much 
reduced, and consequently there is less tendency for the 
casing to distort.: The ahead and astern turbines have 
impulse elements of the same size, but in the latter the 
complement of reaction blading is less. The power avail- 
able for going: astern is, however, unusually liberal, and 
the economy is sacrificed in a much smaller degree than 
is usual in marine turbine installations. It should also 
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Fig. 4—PROPOSED ARRANGEMENT OF TURBINES AND GEAR FOR THE BALTIMORE 


and to give some particulars of the latest improvements 
which have been made in the Westinghouse marine 
turbine, in order that it shall prove an efficient and satis- 
factory prime mover for use at sea, and to enable it to 
work under the best conditions with this recently designed 
form of gearing. An illustration of a marine steam turbine | 
with the Melville and Macalpine reduction gear is shown 
in Fig. 1. It is interesting to note that the weight of this 
600 horse-power unit will be about 90,000 Ib., or at the 
rate of 15 lb. per horse-power. By increasing the blade 
lengths of the turbine and by making other slight 
alterations the capacity could be-increased to 10,000 horse- 
power, so that the weight of the larger unit would not be 
far from 12 lb. per horse-power. 

In designing a turbine’ to be used with this 
speed-reducing device the introduction of untried or 


be remembered that all the propellers are available for 
going astern, which is a decided advantage. 

The impulse wheels have two sets of blade passages 
arranged concentrically, the outer annulus being con- 
siderably narrower than the inner. When the turbine is 
working at low power one or two nozzles which discharge 


on the outer or smaller blade ring may be opened. For | 


greater power one or two larger nozzles may be opened to 
discharge against the inner or larger blade ring. ‘When 
maximum power is required all of. the nozzles and both 
blade rings are brought into action. The nozzles are so 


| proportioned, and can be operated in so many ways, that 


the entire range from minimum to maximum power can 
be covered in convenient steps without throttling the pres- 
sure in the nozzle-chamber. In other words, the full 
expansive energy of the steam is available even when the 


are mounted on flexible bronze strips instead of being 
caulked into grooves in the cylinder. This system will be 
readily understood from an inspection of Figs. 2 and 3. 
The cylinder grooves are made much wider and deeper 
than usual, and are slightly undercut, leaving overhanging 
shoulders near the top. These blade strips, which are 
shown in Fig. 3, may be slippedinto the grooves where 
they cut through into the cylinder flanges, and light 
springs underneath hold them up against the overhanging 
shoulders. With this design the whole of the cylinder 
blading can easily be removed and replaced without un- 
seating the rotor. Spare blading of this kind can be 
stowed in a small space, and repairs could readily be 
made at sea. The bases of these blading strips are 
extended on one side, so that they project over the 
tips of the corresponding row of blades in the rotor, 
forming what is practically a removable bronze lining 
for the cast iron cylinder. In the illustration— Fig. 2— 
showing the interior view of a turbine cover bladed 
in this way on the left-hand section, a strip of blading 
is shown inserted only part way into its groove. From 
the illustration—Fig. 3—it will be seen that each bronze 
strip carries two rows of blades. A stop piece for locking 
the strips in position is also shown in this illustration. 
| As the blade strips are backed up by flexible springs, the 
| clearances between the tips of the blades and the cylinder, 
| or the rotor, may be reduced to a value that would be 
| impossible with rigidly inserted blades. We are informed, 
| in fact, that it has been found practicable to assemble the 
turbine with the blade tips in actual contact with the base 
strips and the rotor, and to allow the clearance to adjust 
itself by actual wear. 

The practicability of this blading has, we are informed, 
been thoroughly demonstrated by actual trial in a turbine 
of over 20,000 horse-power capacity, which has been in 
operation since April, 1908. In September, 1909, or after 
the biading had been in use over seventeen months, it 
was inspected, and was found to be in .perfect condition. 
| There are two independent valves on each unit, one for 
| the ahead turbine, and one for the astern turbine. These 
| valves are operated by levers, and are so designed that 

a continuous movement of either operating lever from the 

closed position, successively opens all the different com- 

binations of nozzles, admitting the steam in constantly 

increasing quantities until the maximum power is 
| attained. 

While the turbine may be manually controlled by the 
engineer in accordance with instructions conveyed by the 
ordinary ship telegraph, it is possible to control it directly 

| from the bridge, or from any one of several points on the 
vessel, by means of an electro-pneumatic operating gear 
working on the throttle valve levers. There are emer- 


gencies in which the small fraction of time saved 
by making the signal to the engineer on watch 


actually perform the desired operation in the engine- 
room would be well worth saving. In case of the 
steering gear becoming disabled, steering with the 
screws would be particularly convenient and effi- 
| cient, with the speed and direction of the engines under 
| direct control from the bridge. Another feature of 
| the electro-pneumatic control system is that the instant 
| the desired action has taken place in the engine-room the 
| fact that it has been accomplished is automatically 
| signalled back to the operator, so that there can never be 
|any uncertainty as to whether or not the system is 
| operating properly. In the case of failure of the electro- 
pneumatic control it does not interfere with the ordinary 
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system of signals and manual control. The electro- 
pneumatic control is offered, not as a substitute, but as a 
duplicate system. 

It is a fairly simple problem to design a valve that 
will control the admission of fluid to a number of separate 
ports in the valve casing, and that will, when moved con- 
tinuously in one direction, open the ports one after the 
other until all are in communication with the source of 
steam supply. With such a method of control not only 
may the ports be opened in succession, but they may be 


opened in various combinations. If the ports are of | 


different sizes it is possible to obtain, by the various com- 
binations of a few ports, as effective graduation of the 
total opening as could be obtained through a larger number 
of ports of uniform size. In one design of valve of this 


| opening controlling them is considerably wider than the 
| combined width of these two ports. With the four ports 
| the following combinations can thus be obtained :— 
(a) one small port ; (0) two small ports ; (c) one large and 
| one small port; (d) two large ports ; (e) two large and one 
| small port; and (/) two large and two small ports. By 
| means of a lever or other gear attached to the stem of a 
| rotary valve, and suitable index marks on the gear, it is 
| easily seen that the engine operator can adjust the valve 
| to give any desired combination of nozzle openings. 
For operating the valve from any point at a consider- 
| able distance from the engine-room a motor actuated by 
| compressed air is attached to the valve stem and the 
| admission and exhaust of the air is controlled by small 
valves opened and closed by electro-magnets. In the 
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Fig. 6—-PROPOSED ARRANGEMENT OF TURBINES AND GEAR ON THE CYCLOPS 


character, two ports communicate with the hollow valve | 
casing, and are placed close to each other in one trans- | 
verse plane, and two larger ports side by side | 


in an adjacent parallel plane. Inside this casing is a 
rotatable hollow sleeve or valve with openings cut in it to 
register with the ports in the valve casing when the 
valve is moved to the proper position. There are two 
openings in the plane of the smaller ports, and each 
opening is just wide enough to uncover both of the smaller 
ports at once. Between the two openings there is a bridge 
that is wide enough to cover both of the smaller ports. 


On the same plane as the two larger ports is an opening | 
in the valve that is considerably wider than the combined | 


width of the two larger ports. Thus if all the ports are 
closed and the hollow valve be rotated in one direction, 


cover of the valve body is a short cylindrical chamber, 
through the centre of which the valve stem passes. In 
one side of this cylinder there is a sector-shaped abut- 
| ment fitting tightly against the top and bottom and side 
|of the cylinder, and having a packing strip bearing 
against the valve stem. Attached to the valve stem is a 
sort of wing piston, fitted practically air-tight, with self- 
adjusting packing, and free to move in that part of the 
cylinder not occupied by the abutment. If there are 


| openings in the circumference of the cylinder close to | 
| either side of the stationary abutment, it is evident that | 


by alternately admitting and exhausting the air under 
pressure through these openings, the wing piston will 
| swing around in either direction until it is brought up 
against one side or the otherof theabutment. Being rigidly 
connected to the valve stem, 
the piston moves the valve 
backwards and 











travel. 

So far the motor resembles 
very closely a semi-rotary 
steam engine, but it is evi- 
dent that provision must be 
made for stopping this piston 
in any one of its several posi- 
tions. If the piston is against 
one side of the abutment and 
air is admitted under pressure 
between it and the abutment, 


and will carry the valve with 
it. Butif an opening is made 
through the side of the cylin- 
der, at a certain angular 
distance from the air inlet, 
the piston in its travel un- 
covers this opening and the 
compressed air escapes. 
Thus by providing a number 
of such openings at different 
points on the circumference 


necting these openings with 
separate valves it is obvious 
that by keeping all the 
valves closed the piston 
will be caused to sweep 
through its entire travel. 
But if any one of these 
valves is opened the piston 
will stop immediately the 








Fig. 7—TURBINE DRIVEN LEBLANC AIR PUMP 


one of the small openings will uncover one of the smaller 
ports ; a further movement of the valve will uncover both 
of the smaller ports. The width of the opening in the 
valve being exactly the same as the combined width of 
the two smaller ports just opened, any further movement 
of the valve would begin to close the port first opened. 
At this point, however, the large opening in the other plane 
begins to uncover one of the larger ports, so that in the next 
position of the valve we have closed one small port and 
opened one large port. In the next position both large ports 


are opened and both small] ports are closed. Moving the | 


valve stil] further, the second opening on the plane of the 
smaller ports comes into action, uncovering again suc- 


latter has uncovered the port 
leading to this valve. The 
electro-magnetically operated 
valves controlling the inlet 
and outlet openings in the actuating cylinder are simple 
standard pieces of apparatus. A very large number of 
them has been in use in operating railway signals and 
throwing point switches for many years. 

A drawing is given in Fig. 4 which shows the proposed 
arrangement of Westinghouse marine steam turbines 
with Melville and Macalpine reduction gear for the 
U.S.S. Baltimore. The speed of the ship is 20 knots, the 
maximum horse-power 10,000, the revolutions of the pro- 
| pellers 200 per minute, and the speed of the turbine 
1820 revolutions per minute. The propeller diameter is 
| 14ft. and the pitch 13ft. The pinion of the reducing gear 
| would be 1lin. in diameter, and the diameter of the large 





forwards | 
over the extreme limit of its | 


the piston will start to move, | 


of the cylinder and by con- | 
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posed for the Baltimore, is given in Fig. 5. The proposed 
arrangement of Westinghouse marine steam turbine 

with Melville and Macalpine reduction gears, for the 
U.S.S. Cyclops, is shown in Fig. 6. 

This gear is now probably fairly well known to ou, 
readers, but a few words generally descriptive of the gear 
and indicative of its significance as a factor in marine 
construction may not be out of place. The teeth of the 
gears are helical, being cut in the form of a sharp spiral, 
like an exaggerated screw thread. This construction 
allows the teeth to roll into contact without shock or jar. 
If there were only a single gear on each shaft this helica] 
form of tooth would cause an objectionable end thrust, 
As the gears must be very wide to transmit the enormous 
powers required in marine service, two gears, each of half the 
required width, are placed on each shaft, with the spirals of 
the teeth running in opposite directions. In this way the 
end thrust due to the obliquity of the teeth is completely 
balanced. With a pair of wide-faced gears with straight 
teeth it is hardly possible to cut the teeth with such 
accuracy and to align the shafts so perfectly as to get 
uniform contact throughout the entire length. Even if it 
were possible to secure the requisite degree of accuracy 
at the outset, it could not be maintained, on account of 
the wear of the bearings. 

In general, the conditions are such that a rigidly con- 
fined set of gears such as are common for moderate 
speeds and powers is altogether inadmissible. In this 
new design, which, we are told, has proven its sufficiency 
under severe and exhaustive tests, the pinion is mounted 
in what the inventors call a “ floating frame.” The 
| frame which carries the bearings for the pinion is a 
| heavy steel casting supported only at a single point mid- 
| way between the bearings. This support is flexible, so 
| that the frame is free to oscillate in a vertical plane 
passing through the axis of the pinion, but is held securely 
against motion in any other direction. Further, the 
pinion is free to move endwise in its bearings. Any ten- 
dency of the teeth to bear harder at one end of the gear 
than the other would tend to unbalance the respective end 
thrusts due to the right and left-hand spiral of the teeth ; 
but as the pinion cannot present any resistance to 
unbalanced end thrust it constantly adjusts itself in the 
direction of its axis to the position correspond- 
ing to equilibrium between the opposing forces. 
This means that the tooth-contact pressures are 
always automatically equalised. If there are any 
minute irregularities in the spacing of the teeth 
which would tend to make the contact harder at one 
point than another in any part of the covolution, this 
tendency is defeated by the floating frame, tie position of 
which, about its centre support or fulerum, is controlled 
by the pressure of the teeth of the pinion against the 
teeth of the large gear. Naturally, the floating frame 
always yields under the slightest tendency ofan unbalanced 
contact pressure in such a way as to transfer the slightest 
| increment of unbalancing pressure to another section of 
the gear, that in the absence of the floating frame would 
be less inclined to take its full share of the stress. In 
short, the gears are self-adjusting, to relieve and equalise 
all abnormal stress, and are consequently independent 
of the small inaccuracies that are impossible to eliminate 
in the best commercial] manufacturing operations. 

The probable efficiency of the gear was naturally the 
most anxious question, as the operating conditions were 
so wholly unpreceded that there were no existing data to 
}enable even a hazard estimate to be made. The effect 
of low efficiency would be more serious than a mere iim 
pairment of the economic performance of the installation, 
as the transmission losses would manifest themselves in 
heating and destructive wear, which would naturally 
result in hopeless failure. In order to definitely settle 
the question as to the practicability of the gear, it was 
necessary to devise methods and to design and construct 
special appliances for testing it under all conditions of 
load and speed that would probably occur in actual 
service. The result of all this was to show that the 
efficiency surpasses the extraordinary figure of 98.5 per 
cent., a result that is, without doubt, inseparably con- 
nected with the flexibility and self-adjusting character of 
the apparatus. 

Naturally the gear is enclosed in a substantial casing, 
and adequate means are provided for its constant and efti- 
cient lubrication ; also ingenious connections between the 
| gear and the turbine prevent the self-adjusting move- 
ments of the pinion from communicating any longitudinal 
or transverse stresses to the turbine shaft. The reason for 
the introduction of this gear is now well understood, but 
| some figures which Mr. Westinghouse has brought to our 
| notice with reference to the giant Cunarders Mauretania 
| and Lusitania are of interest. These vessels are supposed 
| to be capable of developing 70,000 shaft horse-power. Even 
| the comparatively low speed at which these turbines run 
is too high for maximum propeller efficiency. It is hardly 

possible, it is estimated, that the propeller efficiency 
| exceeds 55 per cent., which means that the actual 
| effective propelling power is only about 38,500 horse- 
| power. At a lower speed of revolution, well within 
the capabilities of the reduction gear, it is claimed 
that a propeller could be made that would have an 
efficiency of not less than 65 per cent. With this 
improved efficiency, the shaft horse-power required for 
the same effective propelling power would be some- 
what less than 57,000, a saving of almost 15 per cent. 
This means that without sacrificing in the smallest 
| degree the remarkable speed of these vessels, the boiler 
| equipment could be reduced about one-seventh, as well 
| as the amount of coal burnt on each voyage. This would 
| obviously not only result in a very marked saving in 
capital investment and operating expenses, but would 
| add many tons to the cargo-carrying capacity and add 
considerably to the earning power. But, it is contended, 
this estimate, large as it is,is still too modest. With the 
turbines and propellers direct connected so that they both 
revolve at the same speed, not only is it necessary to 











cessively the first and second smaller ports, the two larger | gear wheel 100in. A plan and sectional elevations of a | sacrifice the efficiency of the a but the efficiency 


ones remaining open by reason of the fact that the | 5000 horse-power Melville and Macalpine gear, as pro- | of the turbine as well. For equa 
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turbines the number of rows of blades is, roughly 
speaking, inversely proportional to the square of 
the respective peripheral speeds of the rotating 
elements. The peripheral speed of the rotating elements 
in the turbines of the Mauretania and Lusitania 
is only about one-third of the speed common in large 
turbines used on land. This would mean that to obtain 
the efficiencies common to the latter the former would 
require approximately nine times as many rows of blades, 
which would make a machine of prohibitive length. To 
maintain the same speed of revolution and increase the 
peripheral speed of the turbines of these vessels to the 
point common in land practice, the rotors would have to 
be nearly 40ft. in diameter, which is manifestly beyond 
the shadow of possibility. 

It is believed that the steam consumption of the turbines 
of the Mauretania and Lusitania cannot be less than 
14.5 lb. per shaft horse-power per hour, while it has been 
demonstrated that turbines of similar capacity, operating 
at speeds which the reduction gear makes possible for 
marine service, the steam consumption does not exceed 
11 lb. per shaft horse-power per hour. This means that 
the boiler capacity could be further reduced from the first 
estimate of 60,000 horse-power to about 45,000 horse- 
power, and it is claimed the overall efficiency of the 
installation would be sufficiently improved to result in a 
reduction of over 35 per cent. in the coal consumption. 
It has been reported that the coal consumption of 
these vessels is 4700 tons per voyage. Taking coal 
at 13s. per ton, the saving in coal alone would be 
£1060 per voyage, to say nothing of the smaller cost 
of wages. The increased cargo capacity resulting not 
only from a reduction of over 1600 tons in coal, but 
also from the greatly reduced weight of the equipment 
and the space necessary for it, is an asset the value of 
which is difficult to estimate. A great deal more might 
be said about the advantages which this gear is claimed 
to have, but the above is sufficient to show that they are 
by no means negligible. 

Another interesting invention which has a direct con- 
nection with the Westinghouse turbines is shown in the 
illustration, Fig. 7. This is a Leblane air pump driven 
by means of a steam turbine. At the right-hand end 
there is also a small centrifugal hot-well pump. The use 
of the Leblanc air pumps was confined to installations on 
land until last year, when the French navy ordered 
them to be fitted on the torpedo-boat destroyer 
Voltigeur. As a consequence of their excellent per- 
formance we are told La Société Anonyme Westing- 
house of Paris and Havre has received orders for the 
equipment of three more destroyers for the French 
Government, and for four new destroyers now building in 
France for the Argentine Republic. There are no rubbing 
parts in these pumps other than the main journals, and 
there are no valves. On one side of the ejector, and a 
little above the throat, is a circular chamber containing a 
rapidly rotating wheel, with blades on the circumference 


very like the blades on a “Sirocco” fan. The wheel 
and the axis of the ejector are in the same 
plane. The chamber in which the wheel rotates 


opens into the bore of the ejector, and the periphery 
of the wheel extends a little way through the opening. 
Water is admitted to the wheel casing inside the 
ring of blades, and the latter throws it out in thin sheets 
across the bore of the ejector, and these sheets of water 
have a high velocity in the direction of the discharge end 
of the ejector. Between each two adjacent sheets of 
water a layer of air is imprisoned, and the mass, velocity 
and tenacity of the film is sufficient to discharge the air 
into the atmosphere. This in effect constitutes a pump 
with absolutely no clearance. The volume of air dis- 
charged is approximately eight to ten times that of the 


water required. Salt water may be used in the pump, | 


and discharged overboard, so that the boiler feed water is 
not contaminated. The rotor of the turbine is connected 
direct to the shaft which carries the pump wheel. It is 
claimed that the steam consumption of the turbine is 
much less than that of the steam end of an ordinary reci- 
procating pump of similar capacity. These machines can 
be run indefinitely at a speed of 2500 revolutions per 
minute, and, consequently, have enormous capacity for 
their weight and the space they occupy. 


OBITUARY. 


JOHN CLARK DOBBIE. 

Tue death occurred in London on February 8th, 
through heart failure supervening on pneumonia, of 
Mr. John Clark Dobbie, managing director of the well- 
known firm of nautical and engineering instrument 
makers, Dobbie-McInnes, Limited, of Glasgow, Liverpool 
and London. Mr. Dobbie, who was only forty-eight 
years of age, was the youngest son of the late Mr. 
Alexander Dobbie, Clyde-place, Glasgow, who was a 
nautical instrument maker of note. In early life he 
joined his father’s business. About ten years ago there 
was added to it the business of T. S. McInnes and Co., 
makers of indicators and other engineering instruments, 
the joint firm becoming Dobbie-McInnes, Limited. Mr. 
Dobbie, about three years ago, took up his residence in 
London, and looked after the interests of the London 
branch of the business. With his partners, Mr. Dobbie 
patented a number of improvements on the compass, the 
sounding machine, and the steam and gas engine indicator. 
He was an associate of the Institution of Naval Architects, 
and at the Spring meeting two years ago he read an 
interesting and valuable paper on “The Modern 
Developments of the Mariner’s Compass.” 


SoutH - WESTERN POLYTECHNIC INSTITUTE, CHELSEA. — Sir 
William H. White, K.C.B., will present the prizes and certifi- 
cates to the students of the evening classes and day college of 
the South-Western Polytechnic Institute at Chelsea on March 
11th, at 8 o'clock p.m. 





A DOUBLE-ACTING TWO-CYCLE INTERNAL 
COMBUSTION ENGINE. 


A SMALL experimental engine of the above description has 
recently been constructed by Johnson’s Motor Works, Harro- 
gate. The design of this engine, known as the Enderby- 
Johnson, will be gathered from the accompanying figures. A 
feature of it is the entire absence of valve gear and 
other mechanism, except that involved in the sparking 
arrangements. All the operations are controlled by 
the movement of the piston, with reference to certain 
ports in the cylinder walls. The cylinder portion of 
the engine may be regarded as composed of two parts—the 
fixed barrel and its attachments and the moving piston and 
its attachments. The piston proper a is hollow, and from it 
two hollow extensions of a less diameter extend upwards and 
downwards, band c. At its lower end the lower extension c 
is blanked off, and at this point supports the gudgeon-pin for 
the connecting-rod. A sleeve d, cast solid with the cylinder 
cover, surrounds the upper end of the extension b. The 
upper end of b is open, and is threaded to receive a hollow 
tail-rod e, which in turn carries a pump piston f. The 
stationary part comprises the cylinder proper g, with its 
cover h, and the upper pump chamber j. Round this pump 
chamber an annulus k is formed, to which a pipe / gives 
admission and a series of ports m give exit. A second 
annulus » is formed midway on the cylinder barrel, this 
being likewise connected through a series of ports p to the 
interior and to an exhaust pipeg. Ports are also provided 
on the cylinder cover sleeve 7, on the lower extension: of the 
piston s, and on a second sleeve, which projects upwards from 
the lower cylinder cover, this port being shown at t. 









































Fig. 1—SECTION OF CYLINDER AND PUMP 


It will thus be seen that two annular pressure spaces are 


and piston rings are suitably disposed to keep these chambers 
gas-tight. Sparking plugs are fitted to these spaces, of which 
that for the upper chamber is screwed into the cylinder at w, 
the corresponding boss for the lower portion not being shown. 
In the position shown gaseous mixture is free to enter 
through the induction ports m into the pump chamber, and 
thus fill the interior of the hollow piston and its extensions 
on either side. The piston then rising by the force of the 
previous cycle, the port m is closed, and the mixture becomes 
slightly compressed within the pump barrel and the hollow 
piston. This compression continues until the ports s come 
opposite the ports ¢, when the mixture flows into the lower 
explosion chamber, and at the same time drives out the pro- 
ducts of combustion from the previous charge through the 
port », which is now uncovered by the piston proper. As the 
pump piston is now at the top of its stroke, the ports m are 
once more uncovered, but on this occasion by the lower edge 
of the piston, so that the mixture flows into the space 
beneath it. The piston now descends, cutting off the admis- 
sion and exhaust ports ¢, p, in the lower chamber, and com- 
pressing the gas within it. When at the bottom of its stroke 
it uncovers the admission port r and the exhaust port p for 
the upper chamber, so that the mixture imprisoned beneath 
the pump piston can flow into the upper explosion 
chamber, driving the former products through the exhaust 
port. Firing now takes place within the lower chamber, 
driving the piston upwards and compressing the charge in 
the upper chamber, which in turn is fired at the top of the 
stroke. The cycle then repeats itself. In this way compres- 
sion and explosion take place once each in each chamber 








during one revolution, admission and exhaust occurring 
simultaneously for a brief interval just before compression 
begins, and, as will be seen, the period of compression in one 
chamber corresponds to that of explosion in the other, and 
vice versi. Water jackets are arranged round the cylinder 
barrel and beneath the lower cylinder cover, while an internal 
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Fig. 2—EXPERIMENTAL TWO-CYCLE 


annulus cast in the upper cover is provided for the same 
purpose. 








{UGBY ENGINEERING Socirety.—The Rugby Engineering Society 
held their second conversazione at the Town Hall, Rugby, on 
Friday last, the 11th inst. It was attended by upwards of 400 
members and friends. In addition to a number of interesting 
exhibits which were on View, there was a series of lectures of from 
fifteen to twenty minutes’ duration each during the evening, 
among the subjects treated of being ‘‘ Halley’s Comet,” 
‘* Polarised Light,” and ‘‘ Aeroplanes.” These were fully attended, 
the lecture-room being crowded on every occasion. 

ENGINEERING GOLFING SocieTy.—The annual general meeting of 
the society will be held at the Institution of Civil Engineers, 25, 
Great George-street, Westminster, on Wednesday, February 23rd, 
1910, at twelve o’clock noon. The report and accounts for the past 
year will be presented, and the officers and committee elected for 
the year 1910. The committee have nominated Mr. D. A. Steven- 
son as captain for the ensuing year, and propose that the retiring 


| captain, Mr. E. B. Ellington, be elected an additional vice-presi- 


| dent. 


Under Rule No. 5, Messrs. J. F. Albright, J. W. Jacomb 
Hood, E. L. Mansergh, and ‘Dr. Tudsbery, retire from the com- 
mittee, and Messrs. 8. R. Loweock, F. A. Newington, A. P. 


| Patey, and F. J. Walker have been nominated for the vacancies. 


| It is 


formed in the cylinder, one above and one below the piston, | 








sroposed to hold the spring meeting of the society on Whit- 
Missa. May 16th, and Muirfield has been provisionally fixed for 
it. Further informatien regarding the society may be obtained 
from the hon. sec., Mr. Seymour Price Williams, 5, Victoria-street, 
Westminster, 8. W. 

THE JAPAN-BRITISH EXHIBITION.—The preparations for the 
Exhibition which is to be held at the White City in the coming 
summer are well under way, and on one side at least the Exhibi- 
tion promises to be remarkably successful. We refer to the keen 
interest which the Japanese are taking in it, even the highest 
officials of the State being active in their endeavours to make it 
notable. Political reasons, no doubt, are not without their 
influence, and a strong influence, but the Japanese zeal may be 
contrasted with the British apathy—at least, in the engineering 
and metal industries. On Monday night the Japanese Ambassa- 
dor and the Commissioner-General of the Japanese Government to 
the Exhibition, Mr. Hikojiro Wada, were the principal guests at a 
banquet of about 400 covers given at the Hotel Cecil in connection 
with the Exhibition. The Duke of Norfolk (president) occupied 
the chair, and was supported by the presidents and chairmen of 
the various branches of the Exhibition. The principal toast was 
‘‘His Excellency the Japanese Ambassador and Prosperity to 
the Commercial Relations between the Two Island Empires,” 
proposed by the Chairman, and ‘‘ Welcome to Mr. Hikojiro Wada,” 
proposed by the Lord Mayor and supported by several speakers. 
All the speeches were commendably short, their brevity adding 
not a little to the success of a very enjoyable evening. 


DINNER OF THE PHysIcAL Society.—The dinner of this society 
was held on the evening of the 9th inst., when Dr. C. Chree, F.R.S. 
(president), welcomed a number of distinguished Fellows and guests. 
After the loyal toasts had been duly honoured, Professor Silvanus 
Thompson proposed the toast of ‘‘Our Guests.” Guests, he said, 
were always welcome at every meeting of the society, and on that 
occasion they could welcome Sir Archibald Geikie as the most 
renowned geologist in the world, and they were also glad to see 
Mr. Ogilvie, as representing the Science and Art Department, now 
the Board of Education. Sir Archibald Geikie, in replying, referred 
to the importance of the work of the Physical Society as a training 
ground for the Royal Society. Mr. Ogilvie also responded to this 
toast. In proposing the toast of the ‘‘ Physical Society,” Mr. 
Bateson said that physicists were accustomed to elucidate the 
reasons why patterns were produced by vibrating plates and such 
like problems. What the physiologist wanted to know was why 
patterns were reproduced in Nature, and what were the forces that 
controlled them. He was certain that if our younger physicists 
would only turn their attention to the subject a great deal of pro- 
gress would be made. Dr. Chree and Prof. H. L. Callendar, in 
responding to the toast, referred generally to the work of the 
society, and to its increasing activity. 
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Fig. 1 


A NEW SYSTEM OF DRIVING PLANING seheavy weight on the table, the point of reversal varies greatly. 


MACHINES. 


In. support of this argument the Lancashire Dynamo and 
Motor Company has sent us two photographs, which are re- 


FOR driving planing machines and other reciprocating Fes Z “ : 

tools the I anca hire Dyn amo alt Matar vee ha innited. produced in Figs. 3and 8. The former shows a block which 
ols uancas amo ¢ I any, L : f . : 

; x 3 pan} has been machined on a belt-driven planer, and the latter 


of Manchester, is int oducing an electrical system for which 
some important advantages are claimed. By the use of this 
method of driving, higher speeds and more perfect control 
are said to be obtained than is possible with any other system 
previously brought forward. The belt-driven high-speed 
planer, this firm maintains, has many disadvantages. It is 
pointed out that the belts are overloaded at each reversal, 
and that the slip on the pulleys causes the latter to heat, 
with the result that the belts are burnt, this being most pro- 
nounced when the machine is working on short strokes. 
Also the life of the belt is shortened, because of the rubbing 

















Fig. 2-BLOCK PLANED WITH BELT PLANER 


action of the forks. Owing to the slip, it is contended, a 
certain amount of time is lost at each reversal, and this 
time multiplied by the number of reversals means a by no 
means negligible loss each week. It is important that a 
large and even variation in the cutting speed should be 
obtained to suit metals of different hardness and for different 
finishing cuts. With belt-driven high-speed planers a varia- 
tion in the cutting speed can be secured by employing gear 


boxes or other similar mechanism, but only three or four | : : s 
speeds can be so obtained. With this new electrical system | illustrates a block planed on a machine driven electrically 
and in accordance with the firm’s new method. Another | also be varied. 
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less than 3ft. are not possible for any length of time, owin 
to the burning of the belts and the heating of the pulleys, . 
With the aid of the illustrations Figs. 1 and 5, the prin. 
ciple of this new method of driving can readily be followed 
A motor generator running at high speed is mounted on Otis 
of the uprights of the machine as shown in Fig. 1, or it may 
obviously be placed in any other convenient position. The 
motor of this motor-generator can be either of the continuous 
or alternating current types, according to the nature of the 
supply. If no current is available, the generator may he 
driven from the shafting. The generator is electrically coy. 
nected to the motor of the planing machine, this_motor ly ing 

















Fig. 3—BLOCK PLANED WITH ELECTRIC PLANER 


direct coupled or geared to the main driving shaft of the 
planer. The generator of the motor generator and the motor 
which drives the planer are both continuous current 
machines, wound for any convenient voltage. A reversing 
switch, which is clearly shown in the illustration Fig. 5, 

actuated by a tappit rod from the reversing gear of thé 
planing machine, and when this switch is thrown over it 
reverses the direction of the current in the field winding o 
the generator, whilst the field current of the motor remains 
in the same direction as before. Thus, the direction of rota 





Fig. 4—-POWER DIAGRAM 


tion of the planer motor is reversed. At the same tiny 
this switch so regulates the voltage of the generator, by 
which the speed of the planing machine motor is decided, as 
to cause the motor driving the machine to run at the speed 
required, according to whether it is on the cutting or return 
stroke. 

The cutting speed may be varied by hand to suit the work 
being carried out by means of a regulating resistance in the 
generator field, this resistance being put into circuit by the 
reversing switch on the cutting stroke only. This gives a 
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Fig. 5-DRIVING MOTOR AND CONTROLLING MECHANISM 


| constant return speed, but if desired the return speed can, 
By turning the handle shown in Fig. 5, thé - 


a much wider speed range is possible. Another advantage 5 ne’ ; 4 € | 
which the firm claims for its new method of driving is that | point to which the firm draw attention is that the high-speed speed of cutting may be varied from 15ft. per minute, or even 
the machine always reverses at the same point, which is | pulleys of planing machines have a considerable amount of | less if desired, to the full return speed of the planing 
‘ energy stored in them which is wasted at each reversal. | machine, and any number of intermediate speeds are obtain- 


important for some classes of work. On belt-driven spring plan- I L : 
Among other disadvaritages with regard to belt-driven high- 


able. The maximum speed of cutting is naturally limited 


ing machines, it is contended, this can only be done when the ; : ; 
speed planers, of which the most is made, is that strokes of | by the speed the tool will stand. 


springs are new, but when they are fatigued, and there is a 
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This system is a regenerative one, for the energy stored in 
the table and its load, as well as the energy stored in the re- 
volving parts of the planer and motor, is returned to the cir- 
cuit at each reversal, by causing the motor driving the planer 
to become a generator at this instant and to give out energy 
through the motor generator to the line. This not 
only results in a saving in power, but it also gives 
yise to a powerful braking effect, which causes the motor 
to reverse instantaneously. The diagram—Fig. 4—which is 
from a recording instrument connected in the motor circuit, 
driving a planer on this system, shows the power taken and 
yeturned to the circuit during various parts of the cutting 
and return stroke. The cutting speed was 80ft. per minute, 
the return speed 160ft. per minute ; the stroke was 18ft. 
The switch gear required is simply that ordinarily used for a 
variable-speed motor, and is made in the starting-panel form. 
The only switch moving at each reversal of the planer is the 
reversing switch, which is obviously quite a small con- 
trivance, since it only deals with the field current of the 
generator, which is equivalent to the current required by a 
few incandescent lamps. There are no switches or resist- 
ances in the main circuit except the ordinary starting 
switches, which are only operated when starting or stopping 
the machine for the day. 

If it be desired to control the planer from various points 
round the machine, small switches, connected in the field 
circuit, are provided, thus enabling the machine to be started 
or stopped from any of the points at which these switches are 
fixed. One of the principal advantages which is claimed for 
this new system is that there is no time lost owing to belt 
slip. 

The table given below, which has been supplied to us by 
the makers, shows the results of a test recently carried out 
on an 18ft. by 6ft. planing machine. The weight of the table 


is 8.5 tons, and that of the casting which it carried at the 


time of the test was 2.5 tons: 


Length of Time of Speed of Speed of Waste of 
stroke the cutting in return in time 
taken. eyeles ft. per min, ft. per min, per cycle, 

ft. mi. 8, sec, 
15.16 ‘ 3 6 4 176 1.8 
10.26 2 41 D4 176 1.3 
50 1 B D4 176 1.5 
2.6 Oo 49 54 176 1.7 


By a simple and inexpensive attachment the table can be 
speeded to the full return speed during those portions of the 
cutting stroke when the tool is not actually cutting, and the 
control is said to be so perfect that the tool starts to cut 
again at its proper rate. 
strokes as short as 2in. being taken if the mechanical design 
of the planer be suitable. The planer can be reversed by 
hand if necessary. 
done at high speed which under ordinary circumstances 
would have to be done on a slow-speed planer. 
gathered that this system of driving can be fitted to existing 


planing machines with practically no structural alterations, | 
and old slow-speed machines can readily be converted into | 


high-speed planers, the speeds at which they will run being 
only limited by the strength of the parts. 

As regards the cost of fitting this system of driving, we are 
informed that this is by no means high, for the variable 
voltage control permits the use of a motor with a much 
smaller frame than is necessary with the usual constant 


voltage machine ; and, further, since the motor generator | 


may be a high speed machine its cost is small. In several 
cases within the miaker’s own experience, so they state, the 
cost of maintaining the belts alone on a high speed regenerative 
belt-driven planer has been from £80 to £100 per annum. 


Since no belts whatever are used with this new method of | 


driving, they claim that under such conditions the electrical 
gear would not be long in paying for itself. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


, 
(From our own Correspondent. ) 


Satisfactory Progress. 

SATISFACTORY progress is being made in the Midlands this 
week by members of the iron and engineering trades. The various 
establishments continue fairly well engaged, and the amount of 
work on the books is being added to from time to time. Manu- 
facturers are able to maintain their quotations at the recent 
level, and conditions generally seem favourable for the spring 
trade. 


Pig Iron Firm. 

Producers of crude iron are well situated, having sufficient 
work in hand to last them as a rule to the end of the quarter, 
whilst the figures which they ask are fully up to recent levels ; 
indeed, in the case of Lincolnshire iron, this is off the market, and 
up to recently, when it was being offered, agents were asking 58s. 
for forge descriptions, Northampton pig iron is quoted 49s. to 50s., 
Derbyshire 50s. to 51s., and North Staffordshire forge 50s. to 
ils. 6d. for ordinary sorts, with 58s, to 59s. for best. There is a 
moderate inquiry for South Staffordshire cinder forge at 48s., other 
descriptions being without change at the following rates :—part- 
mine, 50s, to 51s. ; best all-mine forge, 85s.; foundry, 90s.; cold 
blast, 115s, 





Galvanised Sheets Active. 

The galvanisers have every reason to be well pleased with 
the way in which their department is making headway. Most of 
the makers are able to quote £12 f.0.b, Liverpool for 24 gauge, and 
they have hardly any difficulty in obtaining it. Prospects for the 
remainder of the spring and summer in this branch are very 
encouraging. Reports were in circulation to-day with regard to 
the probable early re-establishment of the Galvanised Iron Trade 
Association, which would carry with it a new official price basis, 
but these rumours so far lack confirmation. One good result of 
the activity in galvanised sheets has been an improvement in the 
black sheet trade, and quotations are now as follows :—Singles, 
£7 5s, to £7 7s. 6d.; doubles, £7 10s, to £7 12s. 6d.; trebles, £8 
to £8 2s. 6d. The call for black sheets for working up purposes 
is also better than hitherto, 





Bars and Other Descriptions. 

In the bar trade the chief output is as usual in common 
and medium sorts, for both of which there is arather better demand 
than ‘recently, the former being quoted £6 5s. to £6 7s. 6d. The 
North Staffordshire bar makers are quoting £6 15s., this being an 
advance of 5s. upon a fortnight ago, following upon a similar 
rise declared by Lancashire makers. Midland marked bars are in 
good request for services where a superior quality of material is 
required, and the basis price of £8 is well maintained, Earl Dudley’s 
brand being £8 12s. 6d., and the second grade of the ‘‘ list” houses 
being quoted £7. Last week’s advance of 5s. per ton by the Gas 


Strip Associxtion makes the new quotation £6 10s. to £6 12s. 6d. 
The improvement in the tube trade and also the increasing firmness 


The system is said to permit of | 


This makes it possible for work to be | 


It will be | 


| domestic purposes, 15s. to 16s. 4d. ; 
| 10s. 





of raw materials are the reasons assigned for this advance. Hoo 


P 
iron is quoted £6 15s., for slit nail rods £7 is asked, and for rivet 


iron £6 15s, to £7. 


Improvement in Steel. 

The strong tendency which has been noticeable during 
the past two or three weeks in semi-finished steel is being con- 
tinued. There isa good demand, and manufacturers are making 
the most of their opportunity by gradually raising their rates, the 
result being that the general quotation for Bessemer sheet bars 
this afternoon was £5 5s., and for Siemens £510s. A satisfactory 
output of constructional steel to meet engineers’ requirements con- 
tinues to be made. Specifications are coming to hand freely, 
and quotations for new business show no weakness. Makers ask 
about the following rates :—Mild steel engineering bars £6 7s. 6d. 
to £6 17s. 6d., angles £6 2s, 6d. to £6 5s., girder plates £6 5s. to 
£6 7s. 6d., and joists £6 5s, There is more activity of late in steel 
boiler plates, the quotation for which is maintained at £7 10s. 














NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron Quiet. 

THERE was a good attendance on the Iron Exchange on 
Tuesday, but it was noticeable that there were few actua] buyers 
present. The fact is that there is very little inquiry, and that 
consumers have evidently covered their requirements for the pre- 
sent, at all events. Merchants appear to be offering second-hand 
lotsin much greater abundance than was thought to be the case some- 
time back, but makers regard the situation with equanimity. 
Meanwhile, there is little or no change to record. If anything, 





manufactured. 


| tough ingot, £63; best selected, £63 per ton. 


prices are in buyers’ favour. Hematite is rather steady, however. 
Forge iron shows no change, but inquiry is dull. 
Finished Iron and Steel. 


There was little change to note. Merchants suggest that 


| there was nothing to justify the higher prices of bars, but, on the 


other hand, the recent advances in fuel show that makers are in a 
strong position in this district. Billets continue scarce, and full 


| rates are obtained for the small quantity offering. 


Copper, Lead, and Tin. 

Copper: There was practically no change to note in 
Ingots were rather lower. Lead: Sheets were 
unchanged. Tin: Ingots followed the London advance and were 
50s. to 60s. per ton higher. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d. ; 
Derbyshire, 56s. to 56s, 6d.; Middlesbrough, open brands, 
prompt, 60s. 4d.; April-June, 60s. 10d. Scotch: Gartsherrie, 
62s. 6d.; Glengarnock, 62s.; Eglinton, 61s., delivered Manchester. 
West Coast hematite 66s. to 66s. 6d.; East Coast ditto, 66s., 
both f.o.t. Delivered Heysham: Gartsherrie, 60s. 6d.; Glen- 
garnock, 60s.; Eglinton, 59s. Delivered Preston: Gartsherrie, 
61s. 6d.; Glengarnock, 61s.; Eglinton, 60s. Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £7 17s. 6d. Steel: Bars, 
£6 10s. to £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 5s.; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d. to 
£7 12s. 6d.; plates for tank, girder and bridge work, £6 12s. 6d. to 
£6 15s.; English billets, £5 to £5 5s.; foreign ditto, £4 17s. 6d. to 
£5; cold drawn steel, £9 10s. to £10. Copper: Sheets, £73; 
Copper tubes, 9d. ; 
brass tubes, 72d.; condenser, 82d.; rolled brass, 64d.; brass: wire, 
63d.; brass turning rods, 67d.; yellow metal, 6}d. per Ib. Sheet 
lead, £17 per ton. English tin ingots, £149 10s, to £150 per ton. 








The Lancashire Iron Trade. 

On the Coal Exchange on Tuesday there was about an 
average attendance. Business was, however, quiet, and so far as 
house coal was concerned, demand ran only on best qualities. The 
break in the weather caused a quieter feeling in inferior sorts. 
Slack also was in slow demand, the cotton trade continuing in a quiet 
condition. Shipping and bunkering coal is in excellent demand, 
and holders are firm. Ordinary quotations :—Best Lancashire for 
seconds, 13s. to 14s. ; common, 
10d. to 12s. ; best burgy, 10s. 6d. ; round furnace coal, 
lls. 6d. ; best slack, 9s. 6d. ; 7 
the pit. Coal for bunkering purposes, screened, Ils. 


6d. ; 


| unscreened, 10s, 6d., delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is a better tone in the hematite iron market, follow- 
inga brief period of depression in which consumers were not dis- 
posed to place orders, although they were known to be wanting 
heavy deliveries, and in which makers held out firmly for prices 
owing mainly to the fact that raw material is at the moment so 
costly. During the week some good orders have been placed, and 
it is quite expected now there will be a run of good business. At 
the Barrow Steel Works a sixth blast furnace has been lighted, 
and at Millom a furnace which was damped down owing to the 
scarcity of coke is again in operation. Makers are quoting 66s. a 
ton for mixed Bessemer numbers net f.o.b., and business has been 
done during the week at 64s. 7$d. at a month. The prospect is 
that higher prices will soon rule, as steel makers are requiring 
heavier deliveries of iron, not only in this district, but in the Mid- 
lands, the North of England, and elsewhere, and it is probable 
additional furnaces will have to be put in blast. The demand for 
special hematitesis full and steady, and several of the furnaces in 
the district are employed in the production of this metal. Indeed, 
the demand for it is growing as buyers are beginning to find it 
advantageous to get deliveries of any special class of iron they are 
disposed to specify. The price of special] hematite is from 2s, to 4s. 
per ton above that of mixed Bessemer numbers. There is also a satis- 
factory trade in ferro-manganeseand speigeleisen, and charcoal iron 
also finds a good market. There is a better demand for native 
iron ore, and at some of the mines greater activity is shown than 
for some time past. Prices range from 13s. to 21s. per ton for 
ordinary to best, and medium classes come in at about 16s. net at 
mines. 


Steel. 

There is a better demand for Bessemer steel, and makers 
at Barrow have brighter prospects before them for some time. 
Orders are coming in from Colonial and South African sources. 
The works in Cumberland are only half employed, owing to altera- 
tions in plant which are being effected, and some 1500 men are 
out of work. It has been found necessary to organise distress 
committees to meet the situation. 


Shipbuilding and Engineering. 

More activity in shipbuilding is reported, and engineers are 
very full of work, The turrets for H.M.S, Neptune, being built at 
Portsmouth, have been completed, and are ready for shipment. A 
considerable trade is being done in gun mountings, and orders are 
well held. 


Shipping and Fuel. 

The shipments of iron and steel from West Coast ports 
last week amounted to 21,932 tons—iron 9495 tons, and steel 
12,437 tons—as against 10,595 for the corresponding week of last 
year, an increase of 11,337 tons. The shipments for the year to 
date aggregate at 94,761 tons, compared with 66,047 tons in the 





medium, 9s. ; common, 7s. 6d., at | 


corresponding period"of 1909, an increase of 28,714 tons. Coal is 
in good demand. Supplies of coke have been received of late 
from South Wales, owing to the scarcity of Durham coke. Freights 
are firmer. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
House and Gas Coal in Active Request. 

THE collieries generally are working fairly well for this 
time of the year, considering that the early months are the slack 
period for steam coal pits. This is the busy season in gas and 
ouse coal, and most of the pits engaged in these classes of coal 
are working full time: The demand for domestic fuel is mainly 
local, and for the Eastern Counties and London markets. The 
recent hard weather has stiffened the business considerably, and 
former quotations are firmly maintained. The condition which we 
mentioned last week as to deliveries of Yorkshire gas coal in the 
Paris district still continues. It is expected, however, that, as the 
Seine is decreasing, trade will be resumed at an early date. For 
the present, however, business with the Paris and district gas com- 
panies is practically suspended. 


Steam Coal. 

Though this is not the busy time for steam coal, a very 
good trade is being done, and the outlook for the year is regarded 
as satisfactory. Considerable tonnages are going to the Humber, 
and also to the Mersey, for trawling and bunker purposes, and 
exports are also above the normal weight for the second month of 
the year. In the open market steam coal commands 10s. per ton, 
which is 9d. per ton over the railway cuntract rate. The business 
being done, however, is mostly on contracts, with a little in “‘ spot 
lots,” the prices for which vary up to 10s. per ton. The official 
return of exports of coal from Hull for the week ending 
February 8th shows a total weight of 77,782 tons, as compared 
with 34,895 tons for the corresponding week of last year. The 
principal markets were Genoa and Leghorn, which received 9952 
tons and 7577 tons respectively. 


Small Coal and Coke. 
Prices and condition of business remain as formerly 
Slack is in active request, more especially in the higher 
qualities. The Lancashire and Yorkshire textile localities main- 
tain their demand for the superior grades they use. These are 
firm at the advance noted some time ago, the rate ranging from 
5s. to 6s. per ton. Small deliveries of coke are still being made to 
the Durham district, owing to the trouble in the Northern coal- 
field. This extra business has the effect of hardening the coke 
market locally. Prices, under contract, are as follows :—Best 
washed, 12s. 6d. to 13s, 6d. per ton; unwashed, lls. 6d. to 
12s. 6d. per ton. 


The Iron Market—A Lull. 

Just at present there is a lull in the demand for hematites 
in the district, the bulk of immediate requirements having been 
provided for, and few urgent inquiries coming forward. Makers of 
iron, however, are firm at the advanced prices named last week, 
and it is not likely that there will be any decline. Business is also 
quiet in Lincolnshire and Derbyshire irons, with no eagerness shown 
to press sales, the feeling being that higher rates will be obtained 
as the season advances. Quotations, net, delivered in Sheffield and 
Rotherham :—Hematites, West Coast, 80s. to 82s. per ton; East 
Coast, 76s. to 77s. per ton; Lincolnshire, No. 3 foundry, 53s. 6d. 
| per ton ; No. 4 foundry, No. 4 forge, No. 5 forge, mottled and 


reported. 









| white, 52s. 6d. per ton; basic, 55s. per ton; Derbyshire, No. 3 
| foundry, 54s. per ton ; No. 4 forge, 52s. per ton. 


Bars, Billets, &c.—Advanced Prices. 

We mentioned last week that the South Yorkshire Bar 
| Iron Association had raised the basis quotation of bars from £6 10s. 
| to £6 15s. per ton. Sheffield high-carbon billets have also been 
advanced 5s. per ton, Bessemer sorts being now £7 5s. per ton 
and Siemens £7 15s. per ton. A week before the advance makers 
declined to sell below these figures, which are now the official 
quotations. Basie billets are now relatively somewhat costly, 
and no continental material is at present available. Dead 
soft billets, on which advances of 5s. have been twice made this 
year, now stand at £510s. per ton. A corresponding rate of 
increase has been made in the higher qualities. At the time of 
writing, hoops remain at £7 10s. per ton and sheets at £8 10s. per 
ton. 


The Steel Trades. 

No orders of any magnitude are reported in the general 
steel trade, but there appears to be a steady flow of small dimen- 
sions which is more acceptable to manufacturers than pressing 
demands which are likely to fall off. Much better employment is 


| now being given in the general range of the local steel industry, 


though the pressure is not such as to cause overtime to be worked. 
These remarks apply particularly to the railway and engineering 
trades, the requirements being chiefly on home account, supple- 
mented by orders from the Colonies and South America. Firms 
largely engaged in the manufacture of high-speed steel are at 
present rather quiet in respect of the home markets, but those 
having a continental and American business are reported to be 
receiving satisfactory orders. There is nothing fresh to report in 
respect of naval and military material, nor with regard to marine 
material. 








NORTH OF ENGLAND. 


From our own Correspondent. 
i} 


The Coal Trade Troubles. 

THE strikes in Northumberland. and Durham are still 
hampering general trade in this district. It has certainly surpriséd 
everybody to find the dispute go onso long. The trouble in Durham 
is for the present nearly ended, and very few of the collieries 
remain idle, though at many of the pits which are working the men 
are in a very discontented state, and probably at the end of the 
quarter there may be further difficulties when the matter comes 
up for re-consideration. Most anxiety is in connection with the 
Northumberland coal trade. It is true that there will be no general! 
strike, the voting taken last week being against this. More than half 
the miners, however, actually voted for a strike, but it requires a 
two-thirds majority to warrant such action as was proposed. The 
Coal Trade Association are paying heavy indemnities to those 
owners whose pits are idle, and it is hardly likely that they will 
continue this much longer. Unfortunately, the Miners’ Association 
seems to have no influence on a considerable proportion of the men. 
It is asserted that if the employers cannot get the three-shift 
system some of the collieries will have to be closed, for they cannot 
under the new Act be worked at a profit by the two-shift arrange- 
ment. The minerson strike in Northumberland have been getting 
strike pay from their Association, though they are really not en- 
titled to anything. The Executive of the Association has ordered 
that this pay shall cease at the close of this week, and further- 
more, on Wednesday ordered the strikers to go back to work and 
give the three-shift system a trial. 


The Coal and Coke Trades. 

So many of the Durham collieries which were stopped 
have resumed operation that the supply of coal is now nearly, if 
not quite, equal to the requirements. Much trade is, however, 
being lost to the Durham and Northumberland collieries to the 
benefit of South Yorkshire, Scotland, and Germany through a 
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& scarcity in cargo steamers. Collieries which are not closed 
through the strike in mé any cases have to stand idle for several 
days together because vessels cannot be chartered to take away 
the coal as it is raised. Mercaants, therefore, cannot fulfil their 
orders, and there is a lot of cheap coal to be had, for when it is 
raised and cannot be shipped at once it is sold for whatever it will 
fetch to anyone who can take delivery immediately. Prices are 
somewhat easier. Best steam coal can be got at 10s. 9d. per ton 
f.o.b., and seconds at 10s. 3d., while smalls range from 5s. 9d. to 
ts. 9d. Best gas coals are at Ils. 3d., and seconds at 10s. 6d., 
while bunkers (unscreened) are quoted 10s. 3d. to 11s. Coke is a 
little dearer, and 18s, 6d. to 19s. per ton must now be given for 
average furnace coke delivered at Middlesbrough. 


Cleveland Pig Iron. 

A full is reported in the Cleveland pig iron market, but 
prices are no weaker—a circumstance which indicates that makers 
wre well situated in regard to orders on their books. They can 
afford to wait until higher prices rule, which will certainly be when 
the spring trade sets in. Both producers and consumers are very 


sunguine that this year will be a fairly active one, certainly much | 


better than either 1908 or 1909 were, and there is generally an en- 
couraging tone. 
Continent, and particularly from Germany, where stocks are being 
rapidly reduced, and the prices of pig iron have this week been 
raised 2s. per ton. It may be, however, that Germany will not 
need much Cleveland pig iron ; consumers there are taking very 
little now, and few inquiries are received from them. The pros- 
pects are on the whole so good that the poor shipments and the 
increase in ‘the stock of Cleveland pig iron in Connal’s stores have 
no bad influence on the market. Most of the business in No. 3 
(Cleveland G.M.B. pig iron has this week been done for prompt f.o.b. 
delivery at 51s. 6d. per ton; No, 1 is at 53s. 9d., No. 4 foundry at 
Ws. 9d., No. 4 forge at 50s. 6d., and mottled and white at 50s. 3d., 
with 3d. more in each case for March delivery, and 6d. more for 
April. The lower qualities continue very scarce, and they are 
nearerNo. 3 in value than for years. The furnaces have been 
working very well lately, and producing «a more than usually 
large proportion of foundry qualities. 





Hematite Pig Iron. 

The producers of East Coast hematite pig iron are well off 
for contracts, but nevertheless cannot advance their prices on 
account of the competition of second hands, some of whom have 
been selling mixed numbers at 64s. 6d. per ton. Makers’ price for 
prompt delivery is 65s. per ton. It must be apparent, however, 
that hematite pig iron must go up in price or foreign ore be 
reduced. The latter is much too high—at 20s. 6d. per ton deli- 
vered ¢.i.f. in this district—but it is unlikely that it will be 
reduced, and hematite must therefore be advanced. Producers 
wre quoting 67s. 6d. for delivery over the second quarter of the 
vear, but it must be confessed that they are not obtaining it. Coke 
is also going up in price, and 18s. 6d. to 19s. per ton delivered 
ut Middlesbrough furnaces must be given for second qualities. 
This week Messrs. William Whitwell and Co. have blown in a fur- 
nace at the ironworks, Thornaby-on-Tees. It will produce hema- 
tite pig iron, and the firm have all their three furnaces at work 
upon that description now. Altogether, out of 116 furnaces built 

in the North-East of England, eighty-four are now in operation. 


Manufactured Iron and Steel. 

The improvement in steel is well maintained, and nearly 
all the works are fully employed, with every prospect of continuing 
so ; indeed, the number of orders on producers’ books guarantees 
this for most of the current half-year. Easier prices are, therefore, 
no longer looked for, but the tendency is strongly upwards, more 
particularly for rails, plates, and galva nised sheets. The current 
‘juotations are :—Steel bars, £6 5s.; iron bars, £7; steel ship 
angles, £5 17s. 6d.; iron ship angles, £7 ; packing iron and steel, 
) 5s.; steel ship plates, £6 5s.; steel hoops, £6 10s.; steel nail 
strip, £6 7s. 6d.; steel joists, £6 2s. 6d.; steel sheets, £7 10s., all 
less 23 per cent. f.o.t. Galvanised and corrugated steel sheets are 
ut £11 10s., less 4 per cent. for 24-gauge f.o.b. Heavy steel rails 
are at £5 7s. 6d. net f.o.b., and cast iron railway chairs at 
£3 12s. 6d. net f.o.b. Pipe founders are rather better off, but have 
not been able to advance their prices. Rumours are in circulation 
about the manufacture of armour plates being started on the 
North-East Coast. The business is now virtually in the hands of 
. ring. 


Shipbuilding. 

Work at the shipyards is fuller than it has been for over 
two years, and the outlook is quite encouraging. Several impor- 
tant foreign lines are inquiring prices for new steamers, also some 
British lines, among them the Booth Company. There is more 
demand again for cargo steamers. It has been estimated that in 
this district and on the Clyde negotiations are going on for the 
construction of thirty new steamers. Messrs. Walter Runciman 
ind Co,, of the Moor Line, Newcastle-on-Tyne, have ordered two 
steamers of 7200 tons each from one of the Tyneside yards. It 
is to be regretted that a strike has occurred this week at Sir 
Raylton Dixon and Co.’s Cleveland Dockyard, Middlesbrough, 
the whole of the shipwrights and platers’ helpers refusing to work 
hecause they were required to work a quarter of an hour longer 
per day as the days grow longer, this being the custom in con- 
nection with other parts of the yard. It is understood that their 
ction was without the authority of the union, and it is in direct 
contravention of the agreement governing the shipbuilding trade 
expressly designed for the avoidance of strikes. 





which 


NOTES FROM SCOTLAND. 


From our own Correspondent, 


The General Business Outlook. 

THE markets for raw materials are quieter, but this is 
lelieved to be only temporary, as it is understood to be due to 
ample purchases recently made by consumers. It is notable that 
ome industries that had not hitherto felt the influence of the 
trade revival. and are generally among the last to do so, are at 
length gradually coming into line, and this circumstance seems to 
contirm the impression that we are to have a spell of good business, 
There is continued firmness and an occasional improvement in 


freights, with here and there a difficulty in obtaining tonnage, | 


and as a consequence inquiries for new vessels appear to be increas 

ing. The fresh shipbuilding contracts arranged with Clyde ship- 

tmilders in the last few weeks will amount to a considerable total, 

ind among those more recently reported a considerable propor- 
in is designed for regular trade extension. 


The Pig Iron Market. 
There has been less business done this week in the Glasgow 
pig iron warrant market. 
nd the favourable 


the United States may have a depressing effect on pig iron generally. 

This view is no doubt discouraging to investors, but it has not as yet 
provided a sufficient inducement for bear operations in the market. 
\ period of moderate prices for raw material, however, is likely to 
have a beneficial effect on the trade as a whole. Since last report 
business has been done in Cleveland warrants from 51s. 4d. to 
o1s. 8d., and back to 51s. 3d. per ton for cash, 51s. 7d. to 51s. 104d., 

and back to Sls. 6d. one month, and at 52s. three months. Trans. 
actions also took place at 51s, 44d. for delivery in eleven days, 
ils, 9d. and 51s. 94d. twenty-two days, 51s, 94d. for March 17th, 
and 51s. 10d. and 51s. 11d, March 28th. J 








Seoteh Makers’ Iron. 
There has been a quieter feeling in makers’ iron, but while 


More favourable reports are coming from the | 





While the reduction in the Bank rate | 
3oard of Trade returns form encouraging points | 
to a there is a growing conviction that over-production in | 


the fresh demand has not been quite so brisk, steady deliveries are 
being made to consumers: here and in the South. The shipments 
are a shade better, but still unsatisfactory. Govan and Monk- 
land, Nos. 1, are quoted at Glasgow f.a.s. 58s.; Nos. 3, 56s. ; 
Carnbroe, No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 63s, 6d.; No. 3, 
58s. 6d.; Gartsherrie and Calder, Nos. 1, 64s. ; Nos. 3, 59s.; Lang- 
loan, No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 66s.; No. 3, 
61s.; Coltness, No. 1, 84s.; No. 3, 60s.; Eglinton, at Ardrossan 
or Troon, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 65s.; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 64s.; No. 3, 59s. 
Carron, at Grangemouth, No. 1, €&s.; No. 3, 60s. per ton. 
are forty-three furnaces producing hematite, thirty-seven ordinary, 
| and five basic iron, the total of eighty-five thus in operation in 
Scotland comparing with eighty-two at this time last year. 














The Hematite Trade. 

The output of hematite pig iron is larger than twelve 
months ago to the extent of from 600 to 700 tons a week, and the 
consumption is also increasing in consequence of the greater 
activity in the steel trade. Imports of hematite ore are also increas- 
ing, twenty-two steamship cargoes having reached the Clyde in 
the last six days. Scotch hematite is quoted by merchants 67s. 6d. 
per ton for delivery at the West of Scotland steel works. Cumber- 
| land bematite warrants have been purchased in our market 

64s. 6d. cash, and 64s. 74d. for delivery on 21st March. 


Clyde Shipbuilding. 

The Anchor Line has ordered from D. and W. Henderson 
and Co., Limited, a passenger and cargo steamer for the Glasgow 
and New York service, which will accommodate 250 saloon, 500 
second -cl and 1000 steerage passengers, and have capacity for 
6500 tons of cargo, to be ready for Ist May next year. The Fair- 
field Company will build a steamer for the 
way, and Messrs. Bow, McLachlan and Co., of Paisley, have con- 
tracted for another for the same owners. They are to be 210ft. in 
length, with speed of 14 knots, and 280ft. in length, with speed of 
16 knots, and are to run between Victoria and Vancouver. Messrs. 
Murdoch and Murray, Port Glasgow, have contracted to build two 
passenger steamers for South America and one for China. The 
Grangemouth and Greenock Dockyard Company and Messrs. 
Mackie and Thomson, Govan, have each received orders to build 
a steamer for the coasting trade of Messrs. Paton and Hendry, 
of Glasgow. 





Finished Iron and Steel. 

The position of these important industries is becoming 
gradually more satisfactory. There is better and more regular 
employment at beth the iron and steel works. Steel for ship- 
building purposes is in larger request, and there is also a good 
amount of miscellaneous structural material being produced for 
use at home and for export. The demand for thin sheets for 
abroad is specially active. A favourable feature of the business is 
that foreign competition here in semi-manufactured as well as 
completed goods has almost disappeared for the time, a result 
which is attributed partly to prices and also to the condition of 
trade on the Continent. Tube makers are very busy, but prices 
are unsatisfactory. The demand for cast iron pipes is improving, 
and several good orders are reported to have been placed with 
Seotch founders. 


The Coal Trade. 

Business in the coal trade is now quiet ; but the shipping 
branch has, since the beginning of the year, shown greater bulk 
of exports than in the same period of 1909. House coal is in very 
active request for home use, and the demand for manufacturing 
qualities of coal is increasing. There is no material change in 
prices. 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 

THE hoped-for alteration in the coal trade did not take 
place, and with the same continuance of storms and irregular 
supply of tonnage, the market became daily weaker. Prices of best 
steam, which at one time seemed to be going up from 16s, per ton 
and touching 17s., gradually began to slide back, and now there is 
the fear that the price will not stop at 16s, The chief retaining 
consideration is the uncertainty existing in the relation between 
coalowners and men, and to this we owe the fact that prices are 
not still lower. House coal remains tolerably firm, though quota- 
tions are little altered. Patent fuel has not been brisk, and the 
same applies to pitwood, Coke is slightly stiffer, and seems to 
contirm the opinion that the iron industry is a trifle better. 


Latest Quotations, Cardiff. 

There was a little improvement in the condition of 
business when the market opened this week. Monday was an 
improvement, and on Tuesday tonnage was so increased that some 
relief was experienced by shippers. Clearances were about 70,000 
tons, Pisa, Venice, Genoa and French ports figuring well. 
Prices, however, rather weak, stocks being heavy. Best large 
steam coal, 16s. 3d. to 16s. 4d.; seconds, lds, 9d. to 16s, 3d.; 
ordinaries, 15s. to 15s. 6d.; best drys, 16s. to 16s, 6d.; ordinary 
drys, 14s. 9d. to 15s. 3d.; best washed nuts, 14s. to 14s. 6d.; 
seconds, 13s. to 13s. 6d.; best washed peas, 12s. to 12s. 6d.; 
seconds, 10s. to 11s. 6d.; very best smalls, &s. 6d. to 9s.; best 
ordinaries, 7s. 9d. to 8s. 3d.; cargo smalls, 6s. 9d. to 7s. 3d.; 
inferior sorts, 6s. to 6s. 6d.; very best Monmouthshire black vein, 
15s. 3d. to 15s, ¢d.; ordinary Western Valleys, 14s. 9d. to 15s.; best 
Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. to 13s. 9d. 
Bituminous coal: Very best households, 17s. 6d. to 18s. 6d.; best 
ordinaries, 15s. 6d. to 16s. 6d.; No.3 Rhondda, 16s. 9d. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 10s. to 10s. 3d.; No. 2 Rhondda, 
13s. to 13s. 3d.; through, 10s. 6d. to 10s. 9d.; smalls, 7s. 3d. 
to 7s. 6d. Patent fuel, 15s. 3d. to lds. 9d. Coke, 17s. to 
27s. 6d. Pitwood, weak, 17s. to 17s. 6d. 


Newport, Mon., Coal. 

A quiet week, with falling prices. The last week’s ship- 

ments were restricted to 73,107 tons ; foreign and coastwise, 14,108 
tons. Sellers more hopeful of the tuture, and so forward rates 
| still firm ; but stocks held continue to favour buyers with respect 
| to price of prompt coal. Latest: Very best black vein, 15s. to 
| 15s, 6d.; Western Valleys, 14s. 6d. to 14s. 9d.; Eastern Vaileys, 
13s. 9d. to 14s.; other sorts, 13s, 3d. to 13s. 9d.; best smalls, 7s. 3d. 
to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s, 3d. to 6s. 6d. 
Bituminous coal: Best households, 15s. 6d. to 16s.; seconds, 14s. 








| to 15s. Patent fuel, 15s, to15s, 6d. Coke: Foundry, 18s. to 19s. ; 
furnace, 17s. to 17s. 6d. Pitwood, 17s. 6d. to 17s. 9d.; French 
fir low. 


Swansea Coals. 

Anthracite continues to be a dull market, and until 
weather conditions improve is expected to remain so, Shipping losses 
| this winter have told heavily. Latest :—Anthracite, best malting, 
| 23s. to 24s. net ; second malting, 21s. to 22s, net 
| to 18s. 6d., less 24; red vein, 13s. 6d. to 14s. 3d. less 2}; 
[Bi be made cobbles, 22s. 23s. net; Paris nuts, 25s, to 
| 
| 


| 








25s. 6d. net ; French nuts, 25s. to 26s. 6d. net ; German nuts, 25s. 
| to 26s. ; beans, 18s. 6d. to 19s. 6d. net ; machine-made large peas, 
| lls. to 12s, net ; fine peas, 10s. 6d. to 11s. net; rubbly culm, 6s. 
to 6s. 3d., less 24; duff, 2s. 9d. to 3s, net. Steam coal: Best 
| large, 17s. to 17s. 6d.; seconds, 14s, 6d. to 15s.; bunkers, 10s, 6d. 
| to 11s. 6d.; small, 7s. to 9s., all less 23. Bituminous: No. 3 
| Rhondda, 17s. 6d. to 18s. 6d. through and through, 14s. 9d. to 
15s, 6d.; small, 10s, 6d. to 11s., all less 24. Patent fuel, 13s, 6d. 






There | 


to 14s, Export last week, 8325 tons--France, Spain, Alveria 
Italy, Brazil. : 
Tin-plate. 

There has been no abatement in the prosperity of this 
industry, and the only possible fear it. has been remarked, 
whether the vigour of the trade may not lead to more develop. 
ments and increase of tin-plate works than would be pradent or 
judicious. Anyway, at present, the markets are tony inereas 
ing, and as makers increase their make it is thought demands \ ill 
increase, especially if quality accompanies quantity. An authority 
observes that during the last nine months a larger number of mills 





| have been erected and put into operation than in any other centre 


| rooting sheets, £9 5s. ; 


Canadian Pacific Rail- | 


; big vein, 17s. | 


of tin-plate manufacture in the kingdom. No less than 19 tin, 

plate and sheet rolling mills have been added during this pericd, 
and three tirms alone have now 70 mills under their administrati), 

The latest report te hand is that the tin-plate market rem: ains quict. t. 
Manufacturers are reported to be well provided with orders fo, 
months ahead, ensuring ample work for the men. There is jv 
pressure to sell, and so prices remain with little or no alteration, 
Present quotations, official: —Ordinary plates 1.C., 20 + 14 4 liv 
Bessemer and Siemens 13s. 3d. to 13s. 6d.; wasters at usia! 
reduction ; ternes, 28 + 20 + 112 sheets, 23s, to 23s. 6d. C4 
big sheets for galvanising, £9 5s. to £9 10s. 
per ton ; finished black plates, £10 5s, to £10 10s.; galvanised 
sheets, 24 g., £11 15s. to £12; block tin, £150 17s. 6d. cash, and 
£152 10s. three months, 








Iron and Steel. 

The railways are coming in quietly for a few necessary 
renewals and extensions, but we must wait a little for any hon 
improvement. Workington is sending its scrap iron to Wak 
880 tons came last week, and 450 tons pig to Swansea from Millon 
Iron ore received for Blaenavon, Guest and Keen, was chiefly frou, 
Santander and Bilbao. Pig iron despatched to New Zealand wit! 
coke and black sheets. About 500 tons rails despatched, princi 
pally to Liverpool and Highbridge. Dowlais had rather a good 
week ; the Bessemer was active all the time. Goat and Bill mil 
for four days ; the make was chiefly tin bars, sleepers —for foreiy: 
destinations—and small goods. The activity at blast: furnac 
and mills supports the impression that the long and depressing: 
winter and the semi-stagnation of trade are ending 
The new plant is regarded as coming up to expectatio 
Latest quotations :—Hematite pig, mixed numbers, 64s. 3d. cast 
and month; Middlesbro’, 5ls, 3d. cash, and Sis, 7d. month 
Scotch, 57s. 44d. cash and month; Welsh hematite, 71s. td. to 
72s. d.d.; East Coast hematite, .. cif.; steel bars, Siemen 
£5 2s, 6d. to £5 ; Bessemer, £5 2s. 6d. per ton, all at Swansex ; 
iron ore, cif. Cardiff or Newport, Mon., 19s, 9d. to 20s. 3d., « 














basis of 50 per cent. iron, Other quotations, Swansea: Copper 
£59 1s. 3d. cash, £59 17s. 6d. three months. Lead: Englis! 
£13 18s. 9d.; Spanish, £13 8s. Md. Spelter, £23 35. Md. Silves 


3 13-16d. per oz. 


The New Agreement. 

Meetings and adjournments are taking place, but no 
definite step has been taken, It is understood that the men arn 
going to seek for plenary powers. With regard to the Fight 
Hours Act, a section of the colliers are inclined to believe that it 
has not been so injurious as represented, This is diametrically 
opposed to the statement of railway authorities, who show that the 
decreased revenue of concerns, such as the Taff Vaile, is only t 
be attributed to this cause. 


AMERICAN NOTES. 
From our own Correspondent.) 
New York, February 2nd. 

FoR some time past the industries using merchant iron and 
merchant steel, as well as tin-plate, pipes, and tubes, have not 
been able to secure the assurances of deliveries to suit the con 
veniences of customers. Capacity, apparently, was oversold during 
the closing months of last year. At the present time there are 
signs of relief. The greater part of the demand comes from the 
central west from agricultural implement and electrical concerns. 
As in the case of crude iron, there has been a steady expansion of 
mill capacity turning out these products. and it is now apparent to 
the large buying interests that they will be able to purchase all the 
tinished material they will require. The capacity of Western 
Pennsylvania has been called upon, and the mills there are well 
sold up. The total production of pig iron in the United States in 
1909, as reported by the American Iron and Steel Association, was 
25,795,471 gross tons of all kinds of pig iron, as compared age 
36.018 tons in 1908, an increase of 9,859,453 tons, or over 61- 
This makes the production of last year the greatest i 
The current year will considerably 
Quite a number of newly-built 








15, 
increase. 
the history of the industry. 
surpass these phenomenal figures. 
furnaces are about ready to blow in, and other furnaces are coming 
along and will be completed in time to add their output to the 


grand result. This year’s demands for iron and steel products 
will necessarily exceed the volume of any other year. Structural! 
and fabricated material are in better demand this week, though th: 
individual orders are for small quantities. A great deal of building 
work is now being provided for. A considerable portion of thi 
year’s demand will be for high-priced products, such 
as engineering and foundry supplies, electrical machinery 
wire products, locomotives and machinery, and tools of all 
kinds aed a larger percentage of skilled labour. The nail 
factories, both wire and cut, are working full time to fill orders for 
early spring delivery. The locomotive builders report this week « 
further influx of orders for summer delivery. The Great Northern 
Railway Company his just completed an engine 92ft. in length 
weight 468,000 Ib., with capacity to haul from 100 to 120 cars o 
50 tons capacity each. The demand for track equipment is one of 
the encouraging features of the hour; in fact, everything going 
into railroad construction and equipment is wanted about as fast 
as material can be delivered. The copper market continues quiet, 
with prices firm at recent quotations. Total exports from 
January Ist to January 29th, 23,115 tons. The New Zealand and 
Australian railroads are in the market for 50,000 tons of rails, but 
high duties will forbid the mills of this country securing the 
business. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. F. W. Harsorp, F.I.C., A.R.S.M., who went out to the 
Transvaal in October last to report on behalf of the Government 
on the metallurgical position on the Rand arrives in London on 
Saturday next, the 19th instant. 

Mr. E. GopFREY Brewer, M.I. Mech. E., consulting engineer, 
of 56, Victoria-street, Westminster, S.W., desires us to state that 
he is in no way related to or connected with a person of the name 
of Brewer who has been involved in recent judicial proceedings. 

Nortons (TIVIDALE), Limited, the works of which are at Tip 
ton, Staffs, has opened a London office at 145, Cannon-street, 
E.C., which will be in charge of Mr. C. J. Seaman, M. Inst. M.E., 
who recently resigned the position of general manager and 
managing director of Heenan and Froude, Limited. 

On Friday evening, the 11th inst.. the annual dinner of past 
and present pupils of Mr. G. P. Knowles, A.M.I.C.E., F.S.1., &c., 
was held at the Criterion Restaurant. Mr. Knowles took the 
chair, and was supported by about 100 past and present pupils, 
The enjoyment of a most pleasant evening was added to by an 





| excellent musical programme, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE market for iron ore has slightly improved, as regards 
demand, prices remaining the same as before. An pig iron a 
«tiffening in"quotations can be noticed, and in semi-finished steel, 
and in sectional iron, a further pe eee is also reported, 
The rail and sleeper department is in a better condition than before, 
owing to orders for the Bagdad Railway. The Steel Convention has 
reduced the export bounty for semi-finished steel from M. 15 to 
V. 10 p.t. to date from July Ist of this year. The Rheinish- 
Westphalian hoop mills determined on a rise of M. .5 p.t. for sales 
till July Ist of this year, The bar mills are in a good position, 
having secured a fair amount of orders. while prices are more 
favourable than they have been for a long time ; the demand from 
the building department is fairly strong. The Union of German 
Wire Mills resolved upon a rise of M. 2.50 p.t., reducing at the same 
time the export bounty M. .5, so that the basis price for drawn wire 
is now M. 130. tather long terms of delivery are being asked for 
wire ; the Convention for Plates has acted favourably on prices, the 
jasix quotations being at present M, 117.50 for second best, and 
M. 120 p.t. for construction plates, while best quality plates fetch 
M. 127.50 p.t. On March 23rd another meeting of the Plate 
Convention is to be held, and further advances are likely to be 
wreed upon. 





The Silesian Iron Market. 

\ strong tone characterised both the raw and the 
finished iron department last week. At a recent meeting 
of the Upper Silesian Lronworks prices were advanced M, 2-50 and 
M. 5 pt. Berlin dealers raised their warrant prices M. 5 p.t. 
According to a report from Berlin, the Tube Syndicate is not likely 
to be prolonged, because the Mannesman Works, and some others, 
have declared their disinclination to join, 


Output of Pig Iron. 
Official accounts given by the Union of German Tron and 
Steel Makers state the production of pig iron in Germany, includ 
ing Luxemburg, to have been for January of this year 1,177,574 t., 
wainst 1,164,624 t. in December, 1909, and against 1,021,721 t. in 
January, 1909. Output of the different sorts of pig iron was «as 
follows: Foundry pig, 228,827 t., as compared with 192,558 t. in 
January, 1909: Bessemer, 37,859 t., as compared with 38,794 t. in 
1909; basic, 749,649 t., against 629,376 t.; steel and spiegeleisen 
105,772 t., against 102,232 t. in January, 1909; forge pig, 55,467 +., 

58,761 t. in 1909. 








ranist 


Sales of the Steel Convention, 

In January of this year the sales of the Convention 
amounted to 378,320 t., as compared with 409,840 t. in December 
uid 109,191 t. in January, 1909. This shows sales to have been 
31,514 t. lower than in January, 1909. Of this year’s deliveries 
153,609 t. were semi-tinished steel, as compared with 152,673 t. in 
December, 1909; railway material, 134,290 t., against 156,315 t. in 
December, 1909, and 159,266 t. in January, 1909 ; sectional iron, 
110,427 t., as compared with 100,852 t. in December and 131,180 t 
in January, 1909, 






Coal in Germany. 

\ weakening tendency has been complained of lately, 

pecially in Silesia. The ports report but a scanty amount of 
orders to be coming in. Here and there the working hours have 
been reduced to prevent a further rise in stock. The business in 
ho coal is exceptionally quiet. Rhenish-Westphalian coal 
owners are doing a better trade now, and a rise in prices for coal 

well as for coke is likely to take place shortly. 


se 





Austria-Hungary. 

The iron and steel trades are in a languid condition ; 
ittle of interest has to be reported, for sales are confined to the 
ost urgent requirements. A weak and insufficient demand is 
coming in for pit coal and also for coke. A falling off in the 
demand for brown coal is likewise reported ; in the first two weeks 
of January shipments in the West Bohemian brown coal district 
were 51,000 wagons, against 59,000 wagons usually required. To 
Saxony alone 21,249 t. less brown coal were sent than usually, 
from the 2nd to 8th January. On the whole, deliveries in brown 
coal to Saxony during the past year were 4,326,689 t. or 
243,000 t. less than in 1908 ; during the period from the 16th to 22nd 
of January, 1910, deliveries to Saxony railway 79,691 t. 
Bohemian brown coal, as compared with 92,541 t. in the cor- 
responding period of last year. This decrease is chiefly due to a 
strong German competition in brown coal and in briquettes. 


Steady Employment in Belgium. 

Compared with early January there has perhaps been a 
little less animation recently, but there is still much stiffness 
shown, and the occupation of the mills and factories is likely to 
remain regular and even strong in some instances. The scarcity 
in basic has been increasing ; only quite recently 60,000 t. have 
heen bought in the Rhenish-Westphalian district, and there is talk 
of further purchases in Luxemburg-Lorraine. For lots bought in 
Rheinland-Westphalia 76f. p.t. free Belgian works was quoted, 
while the inland blast-furnace works quote 73f. to 75f. p.t. for 
forge pig, 77f. to 78f. for basic, and 72f. to 74f. p.t. for foundry 
pig. A regular demand comes in for the last-named sort. Exports 
in semi-finished steel are lively at £4 8s, for ingots, and £4 10s, to 
t4 12s, for plates, inland quotations being 98f. and 110.50f. p.t. 
respectively. The export price for girders has been raised 2s, in 
Brussels ; at the same time the export bounty of 3s. was abolished, 
the net advance in girders being accordingly 5s, pt. A similar 
rise is expected for rails, Coal moves steadily upwards. 





CARGO DISCHARGING FACILITIES ON SH1Ps.— Within recent years 
-teamers intended for bulk cargo carrying, ¢.g., coal, ore, grain, Xc.. 
have undergone many modifications with a view to greater economy 
in cargo carrying, loading, and discharging. These consist mainly 
in arrangements for clear unobstructed holds and the provision of 
more efficient loading and discharging appliances independent of, 
or supplementary to, the usual facilities on shore. Advance more 
recently has been concerned with making loading and discharging 
facilities as an integral part of the ship’s equipment. The type of 
self-contained cargo carriers and dischargers, of which Messrs. 
Doxford’s Pallion is an example, may be instanced, in which the 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given 48 the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


INTERNAL COMBUSTION ENGINES. 


1323. January 19th, 1909.—IMPROVEMENTS IN INTERNAL CoM- 
BUSTION ENGINES, Professor Alfred Kirby, of King’s College, 
Strand, W.C., and John Hugh Mattley, of Sandgate, Kent. 

The invention consists more specifically in a rotating conical 
slide valve fitting into the cylinder head which is formed of conical 
shape internally, the rotating valve being provided with a port or 
ports adapted to register with ports in the cylinder, the cylinder 
head being water-cooled so that undue heating of the valve is 
avoided. The invention further consists in the improved internal 
combustion engine. In the form of the invention illustrated as 

applied, for instance, to a two-cylinder petrol engine, the heads A 

of the cylinder are formed with two ports B,C, one port B 

operating as an exhaust port, and the other C as an inlet port. 


The head A may, if desired, be separate from the body D of the | 


cylinder and may be bolted thereto, and one or any number of 


heads may be cast together in one piece. Inside the conical 


| inner surface of the evlinder head there fits a conical rotatable 





distinguishing feature consists of powerful and expeditious unloading | 
appliances involving the principle of the endless belt and bucket | 


conveyor, traversing the vessel’s interior almost from end to end. 
There has just been tried on the Clyde a large steamer built by 
Messrs. A. MeMillan and Son, Dumbarton, whose equipment 
includes a number of powerful and very rapid working electric jib 
cranes, the control of which is from an operator's cage situated near 
the top of each derrick post. When the ship is under way, the 
long, massive jibs are stowed flat on deck. Grabs of a specially 
effective and capacious type are employed, and all the hold interiors 
ure arranged with a view to rapid clearance. The hull of the 
steamer is built without any sheer fore and aft, from which fact the 
name ‘‘Straightback” is applied to the type. The new vessel in 
question, which is owned by the Straightback Steamship Company, 
Glasgow, is to be employed in coal carrying between Hull and 
totterdam. Owing to the time and labour-saving qualities of the 
electric cargo working gear, and the arrangements for rapid 
trimming and clearance of cargo, it is claimed for this steamer that 
on short runs three tons of coal can be carried and dealt with at 
the same cost as two tons in steamers as ordinarily equipped, 
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vaive E, which fits the inner surface of the cylinder head A, and 
which is provided with a port or ports F, adapted to register with 
the ports B, C, provided in the head for inlet and exhaust. The 
rotatable valve is mounted on a spindle H passing out through the 
cylinder head and a skew toothed whee! K may be mounted on 
the end of the spindle H, this wheel K engaging with a pinion L 
on a shaft P, which may be driven at any speed required from the 
main shaft N of the engine. The same shaft may drive the valves 
for any numberof cylinders. The ignition may be effected in any 


desired manner, but preferably the sparking plugs are placed in | 


the head of the cylinder, and so arranged that the port in the 
conical valve opens to the sparking plug only when required and 
closes after ignition, so that the sparking plugs are protected from 
fouling and overheating and irregular ignition is avoided. The 
same port in the inlet valve may serve for inlet and exhaust and 
also serve as the ignition aperture. It will be seen that as the 
port in the rotating slide valve immediately after the exhaust 
comes opposite the inlet port the fresh charge of cold air also 
assists in cooling the port. Grooves or the like may if desired be 


formed in the cylinder head or the back of the rotating valve, so 


that the gases can enter between the valve and head and so give 
a cushioning effect.--Janmary 26th, 1910. 

GOVERNING 
Rodolphe 


22.036. October 2th, 1907.-IMPROVEMENTS IN 
MECHANISM FOR INTERNAL COMBUSTION ENGINES, 
Mathot, of 14, Rue dela Braic, Brussels, Belgium. 


This invention relates to improvements in devices for controlling 
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the speed of internal combustion engines in which the admission 
of fuel to the engine is controlled by varying the degree of open- 
ing of the inlet valve under the influence of the engine governor 





by varying the point of application of the resistance of the valve. 
Fig. 1 is an outside elevation of one arrangement, showing the 
pivoted extension of the inlet valve spindle directly operated by 
the governor. Fig. 2, a corresponding view of a second arrange- 
ment, showing the pivoted controlling member directly operated 
by the governor. Fig. 3, a similar view of a third arrangement 
showing the pivoted controlling member of the valve lever directly 
operated by the governor. The cam © mounted on the side shaft 
of the engine actuates the device through a rod Reonnected to the 
frame of the engine by a connecting link B. Theinlet valve V is 
shown vertically in broken lines in the cylinder of the engine, and 
its spindle is provided in the usual manner with a spring, which 
tends to return the valve to its closed position, and whose force 
must be overcome before the valve can be opened. The governor 
| is shown on the right-hand side. The valve operating lever L is 
| carried by a pivot tixed to the frame of the engine, and 
has an invariable movement, and provided with a guide 
R. An oscillating controlling lever O, pivoted to the valve 
spindle—Figs. 1 and 2—or to a secondary lever L— }— resting 


Is 


Fig. 3 
upon the valve spindle, controls the travel of the valve according 
as the free extremity of the lever approaches or recedes from 
the pivot of the operating lever L. The displacement of the 
lever O under the influence of the governor is effected by means 
of a rod T of sufficient length to eliminate the reactions transmitted 
by the parts in movement.—January 26th, 1910. 





TRANSFORMERS. 


3. March 16th, 1909.—iMPROVEMENTS IN AND RELATING TO 
ELECTRIC TRANSFORMER DISTRIBUTION SYSTEMS, the A//gemedne 
Klektricitits Gesellschaft, of Friedrich’ Kavl-Uyer 2-4, Berlin, 
(levmany. 

This invention relates to a method of connecting transfomers so 
as to prevent idle running losses by means of an electromagnetic 
device, and consists in improvements upon the arrangement 
described in this firm’s prior Patent No. 92 of 1909. The present 
invention is more particularly adapted to circumstances in which 
high potential only is at disposal for the primary windings of the 
transformers, in which case the direct connection of the relay 
windings to the high potential conductor would entail difficulties. 
According to this invention the connection and disconnection of the 
transformer or transformers is effected by a relay, the windings of 
which are connected to the secondary windings of current trans 
formers, one of which is in cireuit of the constantly connected 
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transformer, and the other in the circuit of the transformer or 
transformers to be connected. Referring to the engravings the 
relay is provided with one or two windings F!, G! respectively, 
which are similar to the F and G of the main application, and are 
suitably connected with the secondary windings P and 3S of the 
transformers o and ol. The primaries of these transformers are 
arranged in the circuit of the constantly connected transformer | 
and the cireuit of the transformer II to be connected in parallel. 
If it should be necessary to strengthen the magnetism of the relay 
after the connection of the second transformer, the connections are 
| so arranged that the currents in the windings F! and G! have a 
| cumulative effect. On the other hand if it be required to weaken 
the magnetism of the relay one of the windings is connected to the 
opposite terminals, /.¢., crossed as shown on the right. The 
regulation of the current strength may be conveniently effected hy 
an adjustable choking coil or resistance W connected in parallel 
with the winding G!.—Jaunary 26th, 1910. 


DYNAMOS AND MOTORS. 


19,393. August 23rd, 1909.—IMPROVEMENTS IN AND RELATING TO 
Dynamo ELectRIC MAcHINes, The Westinghouse Electric aud 
Man ufacturing Company, of Pittshurg, Pen nusylran ia, USA. 

This invention relates to commutators for dynamo-electric 
machines and has for its object to provide an improved device of 
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this character which shall be specially adapted for use with high- 
speed machines of large capacity, such as direct-current turbine- 
| driven generators. In order to obtain a relatively large working 
surface without abnormally increasing the total length of the 
| commutator, it has heretofore been proposed so to construct the 
commutator that annular flanges or projections having a plurality 
| of exposed plane surfaces which are perpendicular to the axis are 
| provided. Commutators constructed in the manner just referred 
to are very difficult to ventilate, and consequently tend to become 
overheated in operation. According to the present invention a 
| commutator of the kind described is so constructed that ventilat- 
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ng ducts or passages are formed Icngitudinally at the base of the 
commutator bars and radially between the annular flanges or pro- 
jections thereof. When a commutator constructed in this manner 
is in operation the warm air adjacent to the surfaces of the com- 
mutator is thrown outward by centrifugal action and cool air is 
taken in at the ends of the commutator through the passages a 
forced circulation of air being thus automatically established 
which will effect the desired ventilation.—J/Janwary 26th, 1910, 





TRAMWAYS AND RAILWAYS. 


January 14th, 1909. 
THE BRAKING OF ELECTRIC 


905. IMPROVEMENTS IN 


TRAMCARS AND LIKE VEHICLES, 


Arthur Imbery, of Norfolk Mount, Halifax, and Charles 


Henry Kitchen Chamen, of 112, Portland-street, Manchester. 


This invention relates to improvements in means or appliances 


for braking electric tramears or like vehicles automatically by cut- 
ting off the power current and short circuiting the motor so that 
it acts as a generator in a closed circuit. In the engraving. A 
represents the overhead trolley wire, and B the trolley circuit 
through the motor C to the rail D. 
contacts E E, which are normally and when the car is properly 
running bridged over and connected by the contact arm of the 
overload and no voltage release switch F. 
upon the occurence of either overload or no voltage the contacts 
E E are disconnected and the trolley circuit is broken. and the 
arms G G on the switch drop into and make contact with the con- 
tacts H H, and thus short circuit the motor C through the resist- 
ance J and the conductor K leading to the rail D or to other suit- 
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able part of the motor circuit. If the car is running when the 
switch drops the motor then runs as a generator and the short 
circuiting of such generator produces a braking effect on the car, 
as is well known. It is preferred to use the resistance J in the 
motor short circuit in order to prevent the braking effect being 
too sudden. After the switch has fallen, and normal conditions 
are restored, the switch may be restored to its position in the 
trolley cireuit, and the short circuit be thereby broken by the 
driver or conductor in any suitable manner. The use of the im- 
proved appliance presents many advantages, amongst them being : 

a) The brake being automatically brought into action the 
chances of failure owing to the driver or conductor failing in his 
duty are eliminated ; (/) no accident can happen owing to the car 
being on a steep gradient when the circuit breaker at the central 
station is opened; should this take place the switch at once 


operates and the brake is applied ; (c) the brakes are automatically | 


applied should the trolley head leave the wire when the car is 
running, and this may prevent the breaking of trolley guard wires, 


trolley heads, or other parts of the equipment; (d) overload either | 
from the station or due to careless driving results in the brake 
being applied ; (¢) skidding is prevented during the described appli- | 


cation of the brake, as the wheels cannot become locked ; (f) the 


speed of the car is reduced immediately the switch is operated ; | 


(y) the cost is low.—January 26th, 1910. 


28,024. December Ist, 1909.—IMPROVEMENTS IN AND RELATING TO 
OVERHEAD TRACTION CONDUCTORS FOR ELecTrRic RAILWAYS, 
Siemens Brothers Dynamo Works, Limited, of Caxton House, 
Tothill-street, Westminster. 

The overhead traction conductors of electric railway systems 
vary in length in consequence of the temperature fluctuations, and 
unless suitable compensating arrangements are employed these 


variations in length make themselves apparent as an increase or | 


decrease in the sag of the overhead conductor. The present in- 
vention has reference to improved arrangements for taking up the 
sag in the case of catenary suspended overhead traction conduc- 


tors. 
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brackets B'B having insulators C C at their extremities. The 


supporting cable D D! rests on these insulators and the overhead | 


conductor F F! is supported from D D! by means of the auxiliary 
wires or loops E. The conductor F F! is tensioned by means of a 
weight H, spring, or the like attached to one of its extremities 
in any suitable manner, or, if desired, weights, springs, or the 
like may be employed at each extremity. Inthe middle of each 
span D D! and F F! are connected rigidly together by means of a 
suitable connection G, or in such a manner that there can be no 
substantial play between them. It will be evident without 
further explanation that as soon as an increase in temperature | 
occurs the weight H will rotate the bracket Bon the right mast 
towards the left owing to the pull exerted through the portion of | 
F F! shown in thick lines and denoted by F'!, and through the | 
portion of D D shown in thick lines and denoted by D!, to which 
latter portion the pull is communicated through G. All stress on 
the wires E other than that required to support the deadweight of 
F F! is avoided.—Jannary 26th, 1910, 


| 28,303. 


RELATING TO | 
Albert 


8084. April 5th, 1909.—IMPROVEMENTS IN AND 
. VALVES FOR STEAM, WATER, AND THE LIKE, 
'~" Hague, of 11, Spital-lane, city of Sheffield. } 

This invention, relating to valves, such as stop vaives for steam, | 


MISCELLANEOUS. | 
| 
Victor | 


water, and other fluids, is to construct a double or single valve 

which will give a clear full-bore way, in which each valve is moved 

directly away from its seating and raised out of the direct water- | 
way, being opened and closed by the known action of a toggle | 
joint, and in which a piston may be used instead of a stuffing-box. | 
4 double valve made according to the invention is illustrated. In | 
its application to the purpose of an ordinary double stop valve as | 
shown, for example, it is constructed as follows :—The casing is | 
provided with an inlet and outlet, in line with each other ; 
ing,D is made inside the casing round both the inlet and the out- 
let._. Preferably, these are of white or other suitable metal, which | 





AND RELATING TO 


In the trolley circuit are two 


Should the switch drop 


Fixed to any suitable number of poles A A are revolvable 


ing the oil chamber with a safety device. 
a seat- | veniently takes the form of a loaded valve that controls an outlet 
from the chamber. 
Steam is admittod into the chamber A by the inlet B and cock B', 


may be either cast éx sitv or made separately and fixed in position, 
the valves E and F being correspondingly faced to fit against them. 
These seatings may be plain or concentrically serrated or corru- 
gated. On the back of each valve are two lugs E and F, to receive 
| between them one end of a short: diagonally held arm or link G, its 
| other end being pin-jointed to a fitting H pivotally carried by the 
| end of the vertical valve spindle, located centrally between the two 
| valves. The end of each link G next the valve may be provided 
| with one or more arms J extending across the back of the valve, 
and the pin K, by which the link is secured to the valve, is 














elongated, and carries upon each end a roller L, which travels in 
guiding paths M formed by projecting walls on the sides of the 
casing when the valve spindle | is raised or lowered, and which 
control the movement of the valve to and from its seating. The 
upper part of the spindle passes through a stuffing-box, as shown, 
or a cylinder, as preferred. | Where a cylinder is used, the piston 
is provided with rings, and acts as a substitute for a stuffing-box. 
The upper end of the spindle is screw-threaded, and passes through 

| a nut N carried by a crosshead, and is provided with a hand wheel 
having a ball bearing, or like means for operation may be used. 
January 26th, 1910. 


10,244. April 30th, 1909.—IMPROVEMENTS IN LUBRICATING RINGS 
FOR BEARINGS, George Cowcher, Hillthorpe, Ebley, Stroud, 
Glouéestershire. 

This invention consists in the application of a tension spring or 
springs to the outer circumference of lubricating rings. For this 
purpose the ring should preferably be provided with a groove or 
grooves so as to accommodate the spring or springs. The rings 
may be made of any section or material, they may be cast, turned 
or rolled, or the groove for the spring may be made by punching 
the ring at various points in its circumference to form extensions 
to retain the spring in position. The ends of each spring should 
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be provided with hooks or a hook and eye or other convenient 
means of joining up. The springs may be of any section such as 
circular, rectangular, triangular or distorted circular section. In 
the case of split rings the segments may be dowelled or otherwise 
fastened to keep them in their proper relative position. The 
primary object of the application of springs to such rings is that | 
in the case of split rings the spring or springs by their tension help | 
to keep the segments of the ring together to form a continuous 
whole ring, further by the application of the spring or springs to 
a ring either of the whole or split type the amount of oil lifted from | 
the oil well is greatly increased.—Junuary 26th, 1910. 


| 

December 3rd, 1909.—IMPROVEMENTS IN OR RELATING TO | 

CONDENSER FEED LUBRICATORS, Charles Cheers Wakefield, of | 
27, Cannon-street, London, E.C. 

This invention is for improvements in or relating to condenser 
feed lubricators. It is well known that in lubricators of this class 
the oil chamber wherein the condensation and whence the feed 
takes place is liable to fracture, owing to expansion of the oil in 
the chamber when the inlet and outlet are closed. It sometimes 
happens that the engineer, having closed the inlet and outlet, 
leaves some part of the apparatus open to the steam from the 
boiler, so that the whole apparatus, including the oil chamber, 
becomes heated, and this heat is imparted to the imprisoned oil, 
which, seeking to expand, fractures the chamber, as already stated. 
According to this invention, this difficulty is overcome by provid- 
The safety device con- 


The operation of this device is as follows :— 
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oil thus displaced passes down one of the outlets C C!, say the out. 
let C, whence it passes through the sight feed device D, which jg 
controlled by the cock D%. From the sight feed device it is carried 
on by a jet of steam to the part to be lubricated. If lubrication isnot 
required, the cocks B! and D®, as well as any other cocks, such 
for example, as the cock D%, that control outlets from the chamber 
are se so that the chamber is closed on all sides. The steam 
| jet commonly used for carrying the oil forward from the sight 
| feed device is, however, sometimes left on by the engineer, ayq jt 


| ae ; 

| which steam as it condenses-displaces oil from the chamber, The 
| 

| 

| 

| 
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is in such cases that the oil imprisoned in the chamber A gets con 
| siderably heated and bursts the chamber. With the apparatus 
constructed, according to this invention, however, the oil, as jt 
expands, forces the valve F back against the load of its spring, and 
escapes through the outlet F!, so that no fracture occurs. The 
cup A? surrounding the valve receives the oil that is forced out 
and by unscrewing the plug E it can be again returned when th: 
chamber is cool. The filling plug E and the cup A? have before 
) been employed for the purpose of filling the chamber A with 
lubricant, and these elements still serve the same purpose, but, in 
addition, form part of the safety device that constitutes the present 
invention.—Janvary 26th, 1910. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette.) 


946,795. Rotuma MILL, J. Farwell, Pittsburg, Pa.—Filed Mov 
6th, 1909. 

In a rolling mill the combination of two stands of non-reversible 
two-high rolls arranged in tandem, the rolls of one stand being 
rotated to feed an ingot bloom between the rolls of the other 
stand, means for adjusting the upper rolls of each stand, reversibk 
feed mechanism extending outwardly from points adjacent to th 
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| respective stands of rolls, yielding means for holding said feed 


mechanism above a horizontal plane tangential or approximately 
so to the highest part of the adjacent lower roll, and a roller 
arranged intermediate of the two stands of rolls and yielding!) 
held with its highest part above a horizontal plane tangential to 
the highest part of the lower rolls. ‘ There are six claims. 


947,121. Snow-proven, #. K. MeLain, lowe, 
Angust 11th, 1909. 

This patent is for the use of air currents to scatter the snow. 

There is a shovel having an air passage with its delivery portion 


Clare, Filed 
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upwardly and rearwardly inclined, a hood enclosir g the shovel and 
having its lower front portion open for the entrance of snow, means 
for delivering a blast of air from a fan through the passage of the 
shovel. A pipe having connection with the hood is adapted to dis- 
charge the snow to one side of the track. 





Tue Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :— 
Clayton West and Darton’ Light Railway (Extension of Time and 
Amendment) Order, 1910, reviving the powers granted by the 
Clayton West and Darton Light Railway Order, 1906, for the com- 
pulsory purchase of lands and extending the periods limited by 
that Order for the same, and for the completion of the railway and 
works thereby authorised, and for other purposes, 
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Fer. 25, 


IMPRESSIONS OF A VISIT TO BERLIN AND 
ITS EDUCATIONAL ESTABLISHMENTS. 
By Sir GEORGE GREENHILL. 

IvrELLecTUAL Timidity was found a very expensive 
failing at the end of the last century, and it was decided 
we were to have no more of it, with the disastrous effect 
fresh) in Our memory. This country shivers still at the 
thouzhtof the inevitable result, if we had heen engaged with 
| Power, in that time of our decadence. But then it 
was said that the country was beaten to a standstill, and 
crippled financially to such an extent that a fresh lease of 
seven lean years must be given to Timidity, before which no 
change for the better could be carried out ; meanwhile 
we aust tread the primrose path of good intentions. 
And when the lean years are up we may find ourselves 
crippled permanently, at least in comparison with other 
countries, forging ahead steadily, leaving us permanent 
cripples in rear, and our decadence incurable. 


a re 


These are the reflections during a recent visit to Berlin 
and its edueational institutions, civil and military. No 
intellectual timidity to be found here, but everyone at 
work with serene consciousness of superiority, smiling at 
the national panie to be read in our Press, ignoble but 
not unreasoning. 

Next to the largest university in the world, Berlin 
contains in the Technische Hochschule of Charlottenburg 
the largest school of technical applied science, This has 
been described so often elsewhere, and would require 
much space to go into detail, as the college has a staff of 
nearly 200 instructors for students numbering close on 
3000. The architecture is monumental, and will challenge 

comparison with our Government buildings in White- 

|, Home-oftice, Foreign, and India-office. 

rime was too short to allow a complete examination in 
deta'l, except of the Mechanical Laboratory of Professor 
hugen Meyer. He showed me in action all his apparatus 
onstructed carefully to the student, by an 
inatomical dissection of the parts, the stress in a ecrank- 
shaft, fibres of a beam, and web of a girder, 
table for instruction in applied mechanics, finishing 
model of the vibration induced in a steamship, 
ertical, sideways, longitudinal. and torsional, due to the 
action of the engines at various revolutions, increasing 

dually. 

\ theoretical discussion of vibration sets a meeting of 

al architects vibrating: one after the other rises to 
protest that his ship has no vibration, although one of 


teach 


vyovernor, 


th a 


them expressed the opinion that he would tind it very 
instructive to be allowed to build a full-size ship, hie rely 
to test it to destruction by vibration. An experiment on 
] ve a scale Is called a failure ; the true experiment is 
vith a model which ean be tested to the limit of its 
trength, and then for theory to predict on the laws of 
mechanical similitude the performance full size. 

\ hint to the theorist may prove useful, recommending 
him to avoid the provocative word * vibration,” and to 

ibstitute Lord Salisbury’s * undulation,” and to take care 
to say that undulation would be of a nature that could be 
predicted from the model, if it ever should arise, and so 
pacify the naval architect. The man who knows most 
tbout vibration is the steamship agent, in adjusting the 
etting ofa cabin according to the proximity to a node or 

sop of the wave in the structure of the ship. 

Professor Eugen Meyer has published an account of 
his apparatus, with illustrations, in the Zeitschrift des 
Vereines deutscher Ingenicure, 1909, page 1301: and the 
models can be ordered from Max Kohl, of Chemnitz ; they 
should be found indispensable for a technical college. 

Among them is the Drehschemel, or turn-stool, invented 
by Professor Prandtl, of Gottingen, amusing and instrue- 
tive for the principle of angular momentum. Standing on 
this, with a weight in each hand and the arms extended, 
\ slow rotation about a vertical axis is increased ina 
surprising manner when the arms are folded, as in a 
skater’s trick performed on ice. 

\ little swindle, suggested by Professor Klein, will add 
to the interest; if the axis of rotation is set slightly out of 
plumb, a small movement of the person standing on the 
stool sets it oscillating; and his efforts to keep himself 
still end only in making the motion grow greater, more 
ind more violent. 

Our own Imperial College of Science and Technology is 
intended to follow the lead of the Charlottenburg High 
School, but it must make itself a name first, less cumbrous 
for daily use. London Charlottenburg has been suggested, 
but there is the objection that a student might be dubbed 
. charlatan. We think the students have solved the 
difficulty among themselves in shouting ‘ Mines” at 
the last prize-giving ceremony whenever the full official 
title above was read out ceremoniously, so as to mark 
their displeasure at the submergence of the parent School 
of Mines. ‘ Massachusetts Institute of Technology ” 
called for short the * Tech,” and our own * Central Insti- 
tution of the City and Guilds of the Corporation of Lon- 
don” is known for daily use as either the * Central” or 
the “ Guilds.” With the progress of science the art tends 
to disappear of giving a short descriptive name, and the 
sure instinet of the student or workman comes in to solve 
the etymological difficulty. 

But the chief object of my journey to Berlin was to 
accept a previous invitation to visit the adjacent Militir- 
technische Akademie, for the instruction of officers in the 
science and manufacture required in modern warfare, 
ballistics, theoretical, and experimental, practical chemis- 
try of explosives and metallurgy, physics of electricity, 
and mechanies of aéronautics. Here was an institution 
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technische Akademie can well assume a motto from the 
| speech of Pericles, given by Thucydides, “ We throw open 
|our city to the world, and never by alien acts exclude 
| foreigners from any opportunity of learning or observing, 
|although the eyes of an enemy may occasionally profit 
| by our liberality, trusting less in routine and policy than 


to the native spirit of our citizens;” or, as he might say | 


| it differently, “* Let them all come, and weleome. Every- 
thing in Athens open to inspection.” 

Sixty officers are under instruction for a course of four 
| years, more complete than is required now for a degree 
in honours at Cambridge. I was assured that the zeal 
|and interest of the student officers was enthusiastic ; it 
is considered bad form not to give the very best for the 
glory of the Fatherland. The buildings are of refined 
architecture, and the place kept as smart as a nobleman’s 
mansion, or a college in one of our old universities. 

A modern ballistic laboratory has been established in 
the last four or five years, under the direction of Professor 
'C. Cranz, the well-known writer on the science. This 
includes lecture and experimental rooms filled with the 
inost modern apparatus, and alongside a bomb-proof range 
of 60 metres. The presence here of some field guns and 
a bank of sand heaped up at the end was enough to show 
that fire was not restricted to small arms; all this, too, in 
the heart of Berlin. What would timid Woolwich think ? 

Armour plate experiments can be shown on a judicious 
reduction of Geometrical Scale; the one independent 
variable left, the material, being chosen to give Mechanical 
Similitude in proportion. Thus with steel replaced by 
wet plaster or tallow a rifle bullet gave the same pattern 
as a full-sized artillery projectile striking the strongest 
armour plate. 

A naval war game could be carried out in this way on 
a model scale, say of one hundredth, where the destructive 
effect of the model gun on a ship would be shown to 
scale in the mimic encounter. 

Professor Cranz has at his disposal the numerous artil- 
lery ranges round Berlin, when he desires a demonstration 
full size of the small scale experiment in his laboratory. 
His colleague, Professor Neesen, showed me such a 
result in the flight of a shot, and then the ricochet, taken 
photographically in the dark by a light inside the shell 
shining through a hole, and giving an instantaneous flash 
in its rotation, like a lighthouse. He showed at the same 
time the historic apparatus devised by Magnus, and 
described in all the text-books, intended to explain the 
sidelong drift in the air of an elongated shot. This 
problem in ballistic science is still awaiting theoretical 
explanation and calculation. 

It was gratifving to see on a wall the life-sized portrait 
of Mr. Bashforth, «tat. ninety, hanging over the Jervis- 
Smith chronograph. A complete collection has been 
made of existing chronographs, in working order, all in 
use by the students for their instruction. 

I took the opportunity of showing Professor Cranz, 
in his workshop, the practical application of the Six 
Point Contact principle, as required for a rifle rest. 
Although the description was given very clearly about 
1867 in Thomson and Tait’s “ Natural 
Sec. 198, the principle had never been applied 


Philosophy,” | 
in working | 





187 


| Christi Church, Oxford. I was tempted to point out, at 
|the expense of much subsequent explanation, that the 
| instantaneous picture of a gun was known in England 
| 600 years ago, as the flash is shown distinct at a touch- 
| hole, while the incendiary arrow projectile has not left 
| the muzzle. 

But seriously, the contrast was mournful to one who 
has been behind the scenes of our own military establish- 
ments, shabby and undisciplined as they still are by 
comparison, and their best only a second best, after all 
| the sharp lessons of the last century. 





'THE PROGRESS OF ENGINEERING IN SOUTH 
| AND CENTRAL AMERICA. 


| 
By our Special Commissioner in South America.) 
No._IV.* 
+ VALENCIA, VENEZUELA, October 27th, 1909. 

ConSIDERING the magnificent water power which is 
| available in Venezuela, and which may be found almost 
|everywhere throughout’ this Republic, the little use 
| which has hitherto been made of it is little less than 
‘astonishing. This is all the more remarkable when 
the heavy cost of fuel is taken into consideration. The 
number of electric power plants at the present time 
| probably does not exceed fifteen, or twenty at the outside. 
| Of these, only four are run by water. One is situated at 
E] Encantado, some 16 kilom. from Caracas; the second 
|is at Merida, in the State of the same name; and the 
| third is that of San Cristébal, in the State of Tachira. 
The average rates charged for the first two stations are 
12 cents per horse-power, while the two others charge as 
much as 30 cents to 50 cents per horse-power per day of 
ten hours. 

The greater part of the machinery employed is either 
German or Swiss, and the reason for this is that the 
| travelling representatives of both countries have been 
| particularly assiduous in canvassing the Republic, recog- 
nising as they do the splendid opportunities which its 
natural features possess for this kind of enterprise. 
Although it would be unfair to deny the merits of this 
| continental plant and machinery, I have ascertained, in 
course of conversation with the managements of the 
different enterprises, that machinery of British make 
would unquestionably have been obtained had there been 
| any opportunity afforded to find out the necessary parti- 
| culars regarding the proposed installations. In no case, 
however, was this possible, and in no case were any 
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till quite recently by Captain Hardeastle, and then in | 


defiance of practical prejudice. The idea is too scientific 
for our official expert to grasp, and he agrees with the 
workman that some more points are wanted to secure 
steadiness. 

For a demonstration, four nails held in pairs in a 
couple of adjacent vices will give four points of con- 
tact for the stock of the rifle; then slide the rifle forward 
till the trigger guard touches a fifth point. Lastly, turn 
the rifle round till the butt touches a sixth point. The 
rifle is laid in exactly the same position every time these 
movements are repeated, and no fitting whatever is 
required. As a rifle was not for the moment at hand, a 
broomstick with broom was made to serve, to show the 
principle in action. Four nails, then, driven in pairs into 
a firm block of wood is all that is wanted to make this the 
most scientific rifle rest; and if the bull’s-eye of a cardboard 
target is placed concentric with the first hit, all the 
remaining shots should cluster around this centre as thick 
as the accuracy of the weapon and ammunition will allow. 
If used for the instruction of a recruit, his first shots 
should all be bull’s-eve, whether on a miniature range of 
25 vards, or on the open range over 500 or 1000 yards. 
The confidence he will gain in his weapon will carry the 
recruit swiftly past the usual initial discouragement. 

The Cranz-Koch apparatus was shown in action for 
photographing the vibration and whip of the muzzle of a 
rifle barrel. Here the six-point principle could find use- 
ful application, as it leaves the rifle free to recoil, as if 
fired from the shoulder. Bullet photography, invented 
by Mach, of Vienna, was much in evidence, including the 
most recent application of Mach’s interference refracto- 
meter. This instrument is an arrangement of four 
mirrors, two translucent, a simple and effective method 
of producing interference fringes of light on a large scale ; 
and it is found now that the instantaneous photograph of 
a bullet traversing the field of light reveals a distortion of 
the interference bands more remarkable than in the sound 
waves of the photographs taken by Mach and C. V. Boys. 

The wind up was a kinematograph display of ballistic 
effects, instantaneous, apparently, to the eye, but quite 
easy to follow when the pictures, taken at a rate of 
600-700 per second, were run through the lantern at a rate 
of 6-7 per second, one-hundredth speed. In an auto- 


matie pistol the hammer is first seen descending slowly ; | 


after a preliminary escape of smoke, the bullet issues 
somewhat hurriedly, but not too quick for the eye to 


splendid and efficient, such as we have not got in this | follow, and then the rest of the charge in gas; the 


country, and cannot afford. An application from our 


oreign-oftice through the English Embassy was requisite | air very leisurely. 


for permission; but although the authorities of the 


cartridge case ejected is seen describing a parabola in the 
So, too, with other views of a bullet 
traversing a block of wood, a plate of glass, or a vessel of 


Academy replied at once that my visit was welcome, and | water. 
expected daily, I was compelled to wait a fortnight, and 
was near leaving Berlin in despair, as some of our official 
timidity seemed to have crept over into the Embassy. 
Charlottenburg Technische Hochschule and the Militiir- 


Leaving the lecture room I noticed framed on the wall 
a photograph I had sent Professor Cranz of the picture 
of a gun, the earliest known, dated 1326, taken from a 
vignette of a manuscript, “ Liber Regalis,” preserved at 





| representatives of British companies found to give 
estimates. 

The latest installation of electric plant and machinery to 
| be introduced in the Republic of Venezuela is that of the 

Valencia Electricity Co., Ltd.—see page 198—which is a 
| native-owned concern, and formed principally to provide 
| power for local industries as well as for lighting the city 

of Valencia itself. The earliest plant erected was in 1890, 
| the Thomson-Houston International Electric Company, 
| of the United States, being the undertakers. This company 
|remained in possession of the plant until 1904, when 

Messrs. Stelling and Co.,a British company, purchased 
| the whole business, shortly afterwards transferring it to 

the present owners. 

The plant, which is worked by steam, has always been 
| found satisfactory, both the incandescent and are lights 
| running well and commendably free from interruptions. 
| It was always intended, however, to abandon steam in 
| favour of water power, principally on account of the heavy 
| and continually increasing cost of fuel. There was a choice 
| of good falls available, and after a careful examination of 

these, that which is found at a place called Aguacatal, 

situated some eight miles, as the crow flies, from the city 
|of Valencia, was decided upon. Then came difficulties 
| about purchasing the right to the water, the owner of the 
falls asking a preposterous price for the same, and neces- 
sitating in the end the purchase of the whole estate upon 
which the falls stood. 
| Careful observations and measurements, extending over 
| a period of five years, resulted in the discovery that even 
|in the very driest seasons known, and dry seasons are 
| exceptional in Venezuela, the water available measured 

200 litres per second; while in the wet seasons the mea- 
| surements went up to over 500 litres per second. 
| The engineering problem which had to be faced was an 
|easy one. A dam had to be built across the river upon 
| which the falls existed, the eccnecrete wall being 45ft. in 
| lengtla, 13ft. wide at the foundation, 7ft. at the top and 7ft. 
/inheight. The dam hasa cireulariron sluice gate mounted 

in brass which is operated from a distance, and is intended 
|to ensure cleanliness of the intake. To the left of the 
|dam the water runs through a cemented canal 120ft. in 

length, 3ft. broad and 23ft. high. In this there is built a 

second sluice gate which allows of the regulation of the 
water as it enters. While the collection of any refuse or 
| sand is already provided against it has been rendered 
doubly sure by the second intake and a lateral sluice gate 
allowed to escape at will. It is 


| by which all residue is 
that the water enters the pipes 


from this second tank 
through an iron grating. 

The total length of the pipe line is 5000ft., and the 
intake is put at an elevation of 900ft. above the power- 


| 
| 
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The pipes are of varying dimensions, the first 
section—at the intake — being 13ft. long, 21lin. in diameter 
and Hin. in thickness. The second section consists of 
pipes also of a length of 13ft., but of a diameter of 18in. 
and of a thickness of fin. The two last sections are 
13ft. in length, 16in. and 14in. in diameter and 3in. in 
thickness. The pipes are made of steel and are lap- 
welded, the joints being Ferrum’s patent. A sketch of 
the section of the pipe at the joint is likely to be of 
interest, and is given in Fig. 1. The material supplied 
for the construction of the pipe line is from the same 
(German) firm. 

In consequence of the undulating and broken character 
of the ground over which the pipe line runs special pro- 
vision against leakage has had to be made. At every 
curve the pipes have been anchored to large blocks of 
concrete, and where large openings have been encountered 
and streams have been met with, pipes of greater thick- 
ness have been employed, and special flange connections 
have been introduced. The last pipe on the line has a 
stop valve and two cleansing valves, which are operated 
from the power-house. There are at present installed 
two turbines, but space is reserved for a third, should this 
be found necessary at a later stage. Each turbine is of 
250 horse-power, and runs at a speed of 500 revolu- 
tions per minute. The two generators, one for each 
turbine, are connected by Zodel’s couplings, and 
have a capacity of 225 kilovolt-ampéres, a tension of 
500 volts, and a frequency of 50 cycles. The exciters are 
mounted on the same shaft with the generator and tur- 
bine. The generators are of the revolving field type, 
12 poles, three-phase, these, together with the various 
accessories, having been furnished by the Siemens- 
Schuckert Werke, of Berlin. 

Although, as before stated, the distance of the falls 
is only eight miles as the crow flies to the city of 
Valencia, the wires traverse a distance of ten miles 
from the plant to the sub-station in the city. The 
wires used are B and 8 No. 4, and are carried upon iron 
poles 38ft. high, the same poles being utilised for the tele- 
phone wires, which are owned by the same company. 
The lamps employed are of the enclosed are type, made 
by the General Electric Company, of Schenectady, and 
are served by constant-current rotary converters of the 
same firm’s make. 

Thus, it will be seen that everything supplied is of 
either continental or of American manufacture; while, 
with some slight effort. at least a portion of the equip- 
ment, if, indeed, not the whole of it, might have been 
supplied by England. There are still several important 
hydro-electric plants to be introduced into various parts 
of the Republic of Venezuela, and the opportunities for 
British manufacturers of these specialities are very 
favourable if they will put themselves to some little 
trouble to obtain particulars of the requirements and to 
submit tenders. 
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GERMAN SHIPYARDS. 
No: Vi.* 

SEEBECK A.G., OF BREMERHAVEN-GEESTEMUNDE. 
In addition to the three shipyards already described in 
this series, there are several others on the Weser, which, 
though they do not build vessels of the very largest size, 
must yet be ranked among the larger establishments, 
and are in many respects of such note as to merit 
description. The most important of these is that of the 
G. Seebeck A.G., shipbuilders, engineers, and dry dock 
owners, of Bremerhaven and Geestemiinde. The yard 
was established by G. Seebeck in Bremerhaven in 1876, 
and in 1895 was transformed into a company with a 
capital of £40,000. Soon after this date the company’s 
sphere of operations was extended by the purchase of 
the Lange dry docks at Bremerhaven, H. F. Ulrichs’ 
works at Vegesack, and those of F. W. Wencke, so that 
in 1900 it came into possession of 16 acres of ground 
with a water frontage of 1000 yards. About 7} acres of 
this is taken up by the shipyard proper, with its 465 
vards of water front, which lies on the right bank of 
the Geeste, opposite the yard of Joh. C. Tecklenborg. 

As may be seen from the plan of the yard, Fig. 4, the 
site is extremely constricted. The workshops and other 
buildings lie on the three land sides, and in the small 
southern portion beside the outfitting quay. The yard is 


not connected by a branch line with the State railway, 
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slips for vessels of lengths up to about 230ft., and at the 
middle of the length of the site is a buildingSdock in which 
two vessels of 360ft. and 285ft. in length respectively, can 
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enumerated. The greatest and most obvious of these. jx 
of course, the abolition of the launch with the accor. 
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panying high insurance premium. Then comes the 
Swan S¢ 
Fig. 2-BUILDING DOCKS AT THE NEW YARD 
This method of building in the ) circumstance that the width of the river need ' 


be built simultaneously. 
dock instead of on the slip, was originally tried as an 
experiment, and was afterwards developed. The Seebeck 
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Fig. 3—-SECTION OF NEW DOCKS 


yard is the only one in Germany that has adopted this 
method, the dock in question being used only for new work 


and not for ordinary docking or repairing operations. 











exceed the length of the vessel, which obviates a series of 
ditticulties experienced by other yards. The 
operations also are in many respects simpler and th 
fore cheaper. The material has to be hoisted to a height 
about 16ft. less than usual, since the keel of the ve se} 
lies at about this distance below the level of the yard 
The declivity of the building slip has not to be taken int 
account, so that frames, bulkheads, &e¢., can be built 
vertically ; and, moreover, these parts do not requir 
be shored up in the longitudinal direction of the vess: 
since they have no tendency to fall The ke 
being laid horizontally, the very high blocks toward 
the stem of the vessel can be discarded, and, finally, th: 
construction of the staging becomes considerably sim)! 
and cheaper. 


building 


over, 


If the building dock is supplied with an overhead cra: 
this can be lower by an amount equal to the depth of th: 

















The Engineer 


Fig. 4—THE 


view of this, the floor of the dock is at a level of 
20ft. below the water surface, the vessels being floated 


out in the light condition in which they would otherwise 
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Fig. 1—THE 


but it has a network of lines of its own traversed by 
several cranes. 
In the north corner of the yard there are three building 
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| work of this kind being the lengthening by 56ft. of the 
| Norddeutscher Lloyd steamer Stettin. 


NEW YARD 


be launched. 
a building dock as compared with a slip may appear very 
expensive, the dock, when made, offers many advantages 
and savings in working which may here be shortly 


Although at first sight the construction of | 








|van take in vessels of 560ft. in length, 64ft. in breadth, 


| lishment the yard has built about three hundred vessels, 


| Lloyd, and seven for the Hamburg Amerika Linie. 


Swain Sc 
OLD YARD 


dock, so that part of the cost of the dock is saved in the 
gantries. The disadvantage of having to keep the dock 
free of water during the course of building operations 
must, however, be reckoned with. 

The building dock is served by an overhead travelling 
crane, as shown by lig. 5, while Fig. 6 is from a photograph 
of a similar crane over the three small slips. The firm ot 
Seebeck were the first shipbuilders in Germany to adopt 
the overhead travelling crane system. The crane track 
here rests on narrow slender supporting columns, so that 
the room, already cramped, is curtailed as little as possible. 
The span of the crane is 95ft., and it can carry 2} ton: 
over a length of 360ft. The material is in each case 
picked up at the head end of the building berth, but sinc: 
both for the dock and for the slips a single crane only is 
provided, the arrangement cannot, from the transport 
point of view, be looked on as perfect. 

For equipment purposes there are a quay crane of 
90 tons and two of 35 tons carrying capacity. The power 
station has two reciprocating engines aggregating 700 
horse-power, the steam being supplied by three boilers of 
a total heating surface of 2870 square feet. 

The yard possesses four dry docks, the largest of which 
















and 19ft. 8in. in draught. The repair work of the yard is 
accordingly very considerable, one important piece of 





Since its estab- 






including twenty-three of large size for the Norddeutscher 
In 
addition it has built about three hundred steam trawlers 
of a large type for the Iceland service, as well as tugs and 
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sailing yachts, including the Meteor for H.1.M. the 
Emperor Wilhelm IT. In 1907 the artillery training ship 
tender Hay was built for the navy. 

In spite of every care to make the most of the 
very confined site it became recently more and more 
evident that the plant and its arrangement were 
‘»sufficient for present-day requirements, it being im- 
possible to build vessels of the largest class. In view of 
this, after an increase of the capital by £175,000, the 
firm leased from the State of Prussia a site of 32 acres 
at the Geestemunde Commercial Harbour, and here a 
new yard was begun in 1908 on the most up-to-date lines. 
his has just been completed, and as shown in Fig. 1, 
the middle of the new yard is taken up by two building 
docks for vessels of 570ft. in length. At each side of these 


lie the shipyard shops, with the plate-storing ground behind 


At 


and the moulding loft above. the head end of the 








Fig. 5—-BUILDING DOCK 


building docks are the furnaces, with the angle-smith’s 
shop and the bending blocks. To the west of the building 
dock are building slips for vessels up to 260ft. in length, 
and in the north-west corner of the yard are the joiner’s 
shop, saw-mill, and timber store. On the eastern side 
the canteen, with lodging house and foremen’s 
dwellings, and following these the workshops for the 
engine works, the foundry and moulding shop, the pattern 
shop and mould store, the engine shop proper, the general 
oftices, the fitting shop, the coppersmiths’ and turning 
shops, the boiler shop, and the workshops at the fitting- 
out quay. 

The extremely favourable results obtained by the firm 
with their building dock in the old yard have induced 
them to adopt this plan in place of slips in the new one. 
The transport facilities have been materially improved. 
As shown in Figs. 2 and 3, both building docks have iron 
gantry rail-paths 67ft. above the ground, 7.e., 88ft. 6in. above 
the tloor of the docks. On these run two cranes of five 


lie 
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workshops and ends in the boiler shop. The second 
branch, which is connected with the first one by 
several intermediate lines, leads between the shipyard 
shops and those of the engine works to the fitting-out 
quay, along which it runs, passing right round the 
building docks. The third branch passes along behind 
the angle-smiths’ shop, where it divides so as to pass on 
both sides of the plate storing ground, one of these 
offshoots being carried onward to the western fitting-out 
quay, while the other leads past the wood-working shops 
in the northern part of the yard, and then goes to join 
the State railway again. For purposes of fitting out a 
floating crane of 120 tons capacity is now under con- 
struction. 

By means of this new establishment, which of 
course, fitted up with the most modern machine tools 
and other facilities, the firm is enabled to undertake the 
construction of small war vessels. That the firm is 
able, within the limits sketched out, to build first-rate 
vessels has been sufficiently proved by its output in the 
past. 


1s, 


THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. XX.’ 
THE MINORITY REPORTS. 

We have reviewed at some length the report of the 
majority of the Royal Commission, and now come to 
the consideration of the minority reports, including the 
memoranduin of reservations signed by Lord Farrer, Sir 
John Wilson, Mr. Waldron, and Mr. Killick, which, in 
effect, is a report antagonistic to that of the majority, 
notwithstanding the fact that these four members have 
also signed the latter document. 

Memorandum of reservations.—Taking the memo- 
randuim first, the signatories record their dissent from 
those parts of the report which seek to show that private 
enterprise has failed to provide adequate inland transport 
facilities, and that cheap inland transport can be economi- 
cally provided by the State working the waterways with- 
out unfair competition with railway interests. They 
regard the clauses referred to. which we have summarised 
in our previous articles, as inadequately supported by the 
information and evidence which has been obtained. On 
the assumption that improved waterways would supply 
cheap transit, upon which the report is based, they point 
out that water carriage is cheaper than rail carriage only 
when the conditions approach those obtaining in sea 
carriage as on a great natural inland waterway such as 
the Rhine. In reference to the success of many conti- 
nental waterways, it is pointed out that this is due partly 
to the State control of both rail and water transport and 
large capital expenditure by the State without return of 
interest, and partly to physical advantages which are not 
present in this country. The dissentients also cast doubt 
on the statement that the improvement of the selected 
routes would benefit the trade of the country generally. 
On the other hand, they think that the lowering of rail- 


way rates where improved waterway facilities existed 

















Fig. 6—BUILDING DOCK AND TRAVELLING CRANE 


and eight tons"carrying capacity respectively above each 
dock. Such an arrangement of the cranes is in this case 
a practical one, because the material is picked up, not 
at the head ends alone, as in the old yard, and in most 
other yards, but in the main, at the outer sides of the 
building docks. The transport of the finished materials 
from the workshops which lie on both sides of the docks 
is for the most part done by trolleys or crabs which can 
run out from the sheds right to the building docks. In addi- 
tion, there is a line of rails running right round the docks, 
along which material is brought by walking cranes, and 
handed over to the dock cranes. The slips for the small 
work are also provided with gantries similar to those in 
the old yard. 

At {the northern and southern ends the yard is con- 
nected by branch lines with the State railway. The line 
from ‘the south divides within the yard into three 
branches, the first of which runs through the engine 


might tend to prevent reductions elsewhere. Again, they 
are not satisfied that there is any prospect of a reason- 
able return on capital invested in acquisition and 
improvement, but on the contrary, there would be : 
yearly loss, and they cannot support the reeommenda- 
tion that further restrictions should be placed upon 
railway companies to protect State-owned water- 
ways and prevent competition. On the question of 
the London coal supply, they see no “ necessity for State 
intervention in the provision of improved waterways with 
the object of bringing coal to London, and a greatly in- 
creased supply by Route A must necessarily displace other 
supplies not State-aided, both by rail and sea.” Finally, 
they cannot support the suggestion “that the cost of 
acquisition of waterways, as distinct from that of im- 
provement, should be borne by the State, either without 
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any pecuniary return or on other and less onerous terms 
than apply to outlay on improvements. The arrange- 
ment seems to us,” they say, “to be either unnecessary 
or undesirable. Unnecessary if, as some members of the 
Commission consider, there is a prospect of a reasonable 
return on capital thus invested, and undesirable if there 
is no prospect, because tending to produce an erroneous 
idea of the financial result of the operation.” 

Lord Farrer’s additional note-—Lord Farrer also signs 
an additional note, in which he, “as a Free Trader,” 
specially disagrees with the proposal of State aid as being 
of the nature of bounties in favour of certain trades and 
individuals at the expense of the country generally, 
which would be taxed for them but not benefited by them. 

Mr. Russell Rea’s reservation.—Mr. Russell Rea 
dissents from the recommendations contained in the 
report as to the improvement of the rivers Trent and 
Severn to admit of sea-going vessels going up to Notting- 
ham, Worcester, and Stockport. 

Mr. Remnant’s report.—The first minority report is 
signed by Mr. J. F. Remnant, who unable to 
support the conclusions of the majority except as regards 
the historical portions and the recommendations relating 
to Scotland. On the main heads of the inquiry his opinion 
may be summarised as follows :— 

(1) The decline of the waterways is due to the ability 
of the railways to deal satisfactorily with small consign- 
ments of merchandise, which are the result of the tendency 
among traders to hold small stocks. Waterway transport 
cannot deal with such traffic economically, quickly, and 
with regularity. 

(2) Legislation cannot remove the economic causes of 
the decline of waterways or cause capital to be provided 
by private enterprise for their improvement. The State 
should not find capital for the maintenance of an obsolete 
system. 

(3) There is no evidence to show that traders would use 
improved waterways to such an extent as to pay interest 
on the capital outlay involved. The evidence showed 
that the general desire of traders is not for improved 
water transport, but for lower railway rates. No analogy 
exists between the conditions obtaining in this country 
and those which favour the more extended use of canals 
elsewhere. 

(4) There is no possibility of any benefit to the country 
compatible with a reasonable return on the probable cost 
of improvements, even if the estimates put before the 
Commission were complete. The estimates omit certain 
necessary expenditure. Indirect benefit is wholly pro- 
blematical. 

(5) It is inexpedient that a ‘“‘ Waterway Board ” should 
be formed. Any action in the direction of assisting 
waterways should be taken by the “ Development Com- 
missioners " under the new Act. 

Mr. Davison’s report.——Mr. R. C. H. Davison, M. Inst. 
C.E., in his report, after referring to the present financial 
position of inland waterways in this country, points out 
that, although carrying is the more profitable part of the 
canal business, the Majority Report recommends that the 
controlling authority should not become carriers on any 
waterway. He concurs in this recommendation, as he 
considers “ the State should not compete against another 
carrying business created by private enterprise authorised 
by the State.” It is, however, a question, he adds, 
‘‘whether a canal can be worked efficiently unless the 
managing body act also as carriers.” 

Mr. Davison then proceeds to discuss the economic 
causes of the decline of inland waterways in England and 
the analogy with continental waterways. His conclusions 
are to the same effect as those of Mr. Remnant. 

He summarises the points on which the majority 
recommendations differ from continental practice in the’ 
following paragraph :— 

The policy recommended in the report in regard to the waterways 
in England and Wales differs from that in operation on the Con- 
tinent in the following particulars :— 

a) No protection is provided against railway competition, 
except in the paragraph recommending that it should be made 
difficult for a railway company, which has lowered its rates for the 
purpose of meeting and defeating competition, to raise them again 
after that result has been accomplished. 

4) No power to fix a minimum rate on railways is recommended. 

c) No provision is made to place under the same control the 
chief means of internal transport: on the other hand, the less 
efficient and less widely distributed method is that which is 
recommended to be subsidised by the State. 

(d) No guarantee of a minimum dividend is to be given to 
railway companies, while a State-aided competition is recommended 
to be set up against them. 

(e) There is no recommendation that the waterways should be 
toll free, to commence with, in order to build up a large traffic on 
them and promote the growth of industries on their banks. 

The two lines of policy differ so completely on vital points as to 


is 


| make them totally distinct propositions ; and, in my opinion, the 


essentials to success are absent from the policy which the report 


| recommends this country to adopt. 


| 





Mr. Davison, like Mr. Remnant, emphasises the retail 
character of the inland trade of England, and the failure 
of the railway companies to induce traders to make use 
of large trucks. He then examines the estimates con- 
tained in the report, which he regards asinsufficient and 
incomplete. One of the most interesting criticisms of 
the main report which is made by Mr. Davison is con- 
tained in his remarks on the traffic estimates of the 
majority. It will be recollected that the report estimates 
a traffic intensity of 2,173,000 tons per mile per annum 
over 533 miles of the main route of the reconstructed 
canals. In comparison with this estimate Mr. Davison 
gives the available figures from the statistics of English 
waterways from which it appears that the short Weaver 
navigation of 20 miles has a traffic intensity of 728,526 
tons, which is more than all others, although only one- 
third of the figure anticipated in the calculation of the 
majority, notwithstanding the Weaver is of 400-ton barge 
capacity, against the 100-ton standard contemplated in 
the report. The Grand Junction Canal shows a traffic 
intensity of 220,677 tons or about one-tenth of the 
estimated, while the rivers Thames and Severn have only 
one-thirteenth of the traffic anticipated. On the Con- 
tinent the Belgian waterways, with a 300-ton standard, 
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carry only about 700,000 per mile, and a traffic intensity 
so high as that estimated in the report does not exist. 
In France the intensity is a little over 800,000 tons per 
mile of the main lines, and the estimated figure is only 
reached on short sections of the 300-ton standard canals. 
Even in Germany, including the traffic on the Rhine and 
Elbe, the average intensity is only 1,500,000 tons per 
mile. 

Mr. Davison gives a summary of his reasons for dis- 
senting from many of the conclusions arrived at in 
the report. These are :— 

That this country, owing to unfavourable physical and geogra- 
phical conditions, is unsuitable for large internal waterways such 
as those in existence on the Continent; while a narrow canal is 
not capable of carrying a large quantity of trade profitably in com- 
petition with a railway. That canal traffic cannot be developed 
without protection from railway competition. That the general 
trade of this country, owing to the small size of consignment, is 
not a suitable one for waterway transportation ; and the present 
habits of commerce being economically sound are not likely to 
change. That the following vital principles, without which the 
success of the continental waterways could not have been secured 
are absent from the recommendations in the report :—(1) The 
protection from railway competition by the fixing of a minimum 
rate, and the guarantee of a minimum dividend on railways ; 
the placing of the main means of internal transport in the same 
hands ; (3) the building up of the water-borne traffic and the in- 
dustries connected therewith by making the waterways toll free to 
commence with. That a canal is a less efficient means of transport 
than a railway. That State-aided waterways would set up a 
system of inequitable and preferential treatment among traders in 
the same line of business. That there is no likelihood of any 
reasonable return on the probable cost of improving waterways in 
this country. That improved waterways would not lessen to any 
appreciable extent the burden of high internal transport rates 
under which the trade of this country is at present suffering. 
That a reduction in the cost of transport on improved waterways 
would not, in all probability, reach the consumer. That the 
benefit, in any case, would only be local, and could not be looked 
for for many years. That a large expenditure of public money on the 
attempt to resuscitate canal traflic in this country would postpone 
indefinitely the solution of the much wider problem—a general 
reduction of internal transport rates. That further restrictions are 
recommended to be placed upon railway companies. That the 
main means of internal transport in this country should receive, as 
far as possible, equal assistance from the State. That important 
capital charges are admittedly omitted from the estimates for ‘* the 
That it is extremely improbable that the traffic estimated 
‘the Cross” would be forthcoming. That no attempt has 
been made to arrive at the ultimate total sum involved in the 
policy recommended in the report, not only for ** the Cross,” but 
ilso for the Northern and other waterways. 






With regard to the recommendations in the majority 
report Mr. Davison is in agreement with those relating 
to local rating and alterations in existing laws and 
principles of procedure as well as the recommendations 
concerning Seotch canals. 

With the view to facilitating the unification and 
improvement of existing waterways which show vitality 
Mr. Davison recommends that the Development Com- 
missioners “should have the necessary powers conferred 
upon them to promote amalgamation and unification of 
such canals into groups on the application of the pre- 
dominant member or members of such groups; and to 
acquire by agreement or compulsorily, and hand over to 
such groups any railway-owned canals necessary tocomplete 
them.” He further recommends that the Board of Trade, 
on the recommendation of the Development Commis- 
sioners, should have power to authorise the abandonment | 
and disposition of canals which have little or no economic 
value and are a source of loss to their owners. 

Mr. Davison is not content only to express the view 
that the State should not expend vast sums of money on 
the waterways with the object of giving traders relief from 
high transport rates, but goes on to state that “such 
relief,” in his opinion, “can only be secured by a grant of 
financial assistance from the State to the railway com- 
panies, as owners of the more efficient and more widely 
spread means of internal transport, such as by the re- 
mission or reduction of taxation, or by a guarantee of 
existing interest and dividends on stock for a term of 
years, in return for such a reduction in the present legal 
maximum of rates as may be considered expedient in the 
interests of the trading public. The benefit which 
thereby would be conferred on the internal trade of the 
country might be given a still wider range by stimulating | 
the action of the Light Railways Act by the grant of 
State guarantees for short periods.” | 

Mr. Inglis’s report.—The longest dissentient report is | 
that which bears the signature of Mr. J. C. Inglis, the 
general manager of the Great Western Railway. It | 
covers much the same ground as the reports of Mr. | 
Remnant and Mr. Davison dealing in considerable detail 
with the advantages of rail over water transport in this 
country. 

Mr. Inglis summarises his views on the decline of 
inland water transport in the following paragraph :—The 
supersession to so great an extent of canal transport by 
rail transport was primarily due to the greater economic | 
advantages offered by the railways in regard to speed, to 
wider distribution, and to facilities for quick carriage and | 
prompt delivery of small or comparatively small consign- 
ments. The general tendency in these directions was 
specially encouraged by two circumstances :— 

1) The exorbitant charges of the original canal companies, who, 
when they had a practical monopoly of the situation, extorted 
from the traders every penny they could get out of them: and (2 
a recognition of the fact that my improvement carried out on the 
canals would still leave them an inferior means of transport in a 
country of uneven surfaces like our own, where artificial water- 
ways might require to be taken through deep cuttings, to cross 
broad valleys on long viaducts, to pass through hills by means of 
tunnels, or to surmount elevated land by “ flights ” of locks, while 
coupled with these physical disadvantages were the further 
serious problems of water supply, and of subsidences in colliery 
districts. 

It is true that about one-third of the canals came into the 
possession or under the control of railway companies, but in few | 
instances were the companies entirely free agents in the matter, | 
and in the majority they took over the waterways as a means of | 
surmounting the opposition of still powerful vested interests which 
the Government of the day were themselves afraid to face. But | 








such possession or control by the railway companies carried with | 
it an obligation on their part to maintain the canals, and this | 
obligation they have respected. with the result that many water- | 
ways, which would have been left to become derelict had they 
belonged to independent companies are still in working order, | 


| during the year. 


| gauges and measuring machines. 


| coy } 
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| while in the case of railway canals that continue to afford 


| advantages from the point of view of local traffic, the companies 


| have spent large sums on improvements, even though they them- 
| selves may have had no direct gain therefrom. 

On the question of the economic results which might 
| be expected to follow the realisation of the majority pro- 
| posals Mr. Inglis says :— 
| Under any conditions of success or failure of the scheme, 
| manufacturers and colliery proprietors whose works or mines were 

on the canal side would get preferential treatment, and this would 
also be secured by those ports which were directly linked up with 
trattic-producing districts by the improved and State-aided canals 
to the detriment of other ports. The manufacturing towns of the 
Midlands would gain, and so would Thames, Severn, Humber, and 
Mersey ports, whereas other towns and districts (constituting the 
larger area of the country) and other ports (in the north, south, 

| and west of England, and the whole of Wales) would not alone 
meet a more active competition, but might also, sooner or later, 
when the almost certain failure of the scheme imposed fresh bur 
dens on the taxpayers, have to help in paying the bill. 





He sums up the comparison between continental and 
sritish conditions in the following words : 


The scheme has been largely favoured because of the very con 
siderable development of waterways on the Continent, but the 
general position there, alike geographical, physical, and economic, 
is entirely different from our own. We have in the United King 
dom nothing to compare with these continental conditions—tlat 
surfaces, if not great level plains ; great natural waterways, 
capable of bringing barges of up to 1000 or 2000 tons long hauls to 
the coast ; artificial canals, that link up big rivers rather than 
have an independent existence ; abundant water supplies, and a 
system of trading built up mainly on larger consignments than is 
the case here, sent at less frequent intervals, and consigned by 
slower systems of transport, for which traders, keeping bigger 
stocks, make all due allowance in arranging their trading require 
ments. 

Where there is this fundamental dissimilarity in all the 

| primary conditions, it is really absurd to argue that we should do 
this, that, or the other in regard to our own system of transport 
simply because it is done in other couutries. 





Mr. Inglis deals at length with the estimates of cost 
and traffic prepared by the Commissioners, and shows 
that the estimates are based on incomplete or incorrect 
data. 

In my opinion, he concludes, the setting up of State-aided 
canal competition would arrest progress in railway development, 


and lead to a stagnation which would be damaging to the interests 
of the general community. I hold that any question of the appli- 


cation of State funds towards the cheapening of transportation 
should include consideration of every form of transport, with the 
object of assisting that form which is best suited to the proved 
requirements of the trading interests of the nation. In other 
words, the question of transport must be treated as a whole. It 
is not within the sphere of practical politics to draw a dividing 
line between the different forms. 
No continental country has attempted to draw a line for the 
purposes of State aid between the two different forms of trans 
port. The practice has been, rather, to deal with them both as 
parts of one whole. 
would further suggest that, except where there are large 
natural waterways, it is highly questionable whether, so far as 
continenta! experience it has been good policy from a 
national point of view to apply State funds to waterways rather 
than to railways. If the vast sums spent on the waterways in 
France had been applied to railways, it would probably have been 
practicable for goods to be carried there by rail at fully 
cost as they are carried by water. 


goes, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held on Friday last, with Mr. 
Aspinall in the chair, and a rather small attendance. The 
report, of which an abstract is given below, was presented. 

His Majesty the King has conferred honours on the following 
members of the Institution:—A baronetey on Mr. William J. 
Crossley, M.P.; knighthoods on Mr. A. Trevor Dawson (Lieut 
R.N. ret.) and Mr. George H. Kenrick ; and a Companionship of 
the Order of the Bath on Mr. H. F. Donaldson. 

The changes which have taken place in the roll during 1909 are 
as follows :—There were 430 additions, consisting of 108 members, 
209 associate members, three associates, and 110 graduates. The 
total number of deductions amounted to 305, which number was 
made up of one honorary member, 111 members, 118 associate 
members, five associates, and 70 graduates. Thus there is a net 
increase of 125. which gives a total at December 31st, 1909, 
of 5583, 

Forty-one deaths of members of the Institution were reported 
Of these, Mr. Easton was elected a member in 
1858, and was a member of Council from 1875 to 1881; Mr. Belliss 
had been a member of the Institution since 1868, Dr. Deacon since 
1874, Mr. Hepburn since 1875, Mr. Thompson since 1875, Mr. West 
since 1874, and Mr. Richard Williams since 1847, he being the last 
of the original members. 

In view of the growth of the Institution and the need for 
increased accommodation, the Council have purchased the adjoin- 
ing Storey’s-gate Tavern, the site of which, together with No. 5, 
Princes-street, acquired in 1907, will enable the Institution to have 
an unbroken frontage along Princes-street from Great George- 
street to Old Queen-street. Plans for rebuilding on the acquired 
area are under consideration, and in due course the proposals will 
be submitted to the members for their consideration. 

A grant of £200 was made towards the cost of depositing at the 
National Physical Laboratory a set of British standard Whitworth 
and fine-thread hardened plug screw gauges, with other screw 
i i For the first award of the Bryan 
Donkin Fund five applications have been received, and are under 
the consideration of the Council. 

An exhaustive research into the properties of some alloys of 
aluminium, and manganese was completed at the National 

ysical Laboratory in May last by Dr. Walter Rosenhain, in con 
junction with Mr. F.C. A. H. Lantsberry. This forms the Ninth 
Report of the Alloys Research Committee, and is now before the 
Institution for discussion. In view of the extremely heavy task of 
completely investigating a ternary system of alloys, the Committee, 
under the chairmanship of Sir William H. White, are now limiting 
their researches at the National Physical Laboratory to the study of 
light alloys of aluminium, and are dealing, in the first place, with 
those containing zine or nickel. The Committee would be glad 
of suggestions during the discussion of the Ninth Report, in order 
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| that these researches may be carried on, with the object of obtaining 
results of the greatest value to engineering practice. 


Professor 
A. K. Huntington has kindly consented to join the Committee. 
Professor H. C. H. Carpenter is continuing at the University of 
Manchester his research, referred to in the last annual report, on 
the production of castings to withstand high hydraulic, stevm, and 
gas pressure. A report is expected towards the end of 1910. Fol- 
lowing the discussion of the Third Report to the Gas Engine 
Research Committee in 1908, Professor F. W. Burstall repeated at 
the Birmingham University a series of experiments, using both | 
optical and string indicators, and embodied his results in a paper, 
which was read and discussed at the summer meeting. Professor 











| Dalby’s report upon ‘‘ Heat Transmission,” including a summary 
of original work carried out during the last century connected with 
this subject, was presented at two meetings in October. The ques. 
| tion of further research is under consideration. 

In 1907 « number of members of the Institution in Caleutta and 
the neighbourhood began holding meetings for the reading and 
discussion of papers. Under conditions approved by the Council jn 
January, 1909, they were organised into the Calcutta and District 
Section of the Institution of Mechanical Engineers, and a grant of 
¢75 has been made towards their expenses. During the session, 
besides original papers presented to the Section, some of the Insti. 
tution papers were read and discussed, part of the discussion beiny 
published in the ‘* Proceedings.” Early in the year the Council, jy, 
conjunction with other professional Institutions, took active ste. 
towards securing important amendments to the London County 
Council (General Powers) Bill, 1909, Part V., Amendment cf 
Building Acts, relating to the use of steel and reinforced concrete 
in engineering construction. The Institution of Civil Enginee: 
petitioned against the measure, and the Council of that Institution 
have expressed their appreciation of the services rendered in t}y 
matter by Mr. E. B. Ellington, vice-president, who represented the 
Institution of Mechanical Engineer 

The summer meeting of 1910 will take the form of a joint meet 
ing in Birmingham and London with the American Society of 
Mechanical Engineers. This occasion will afford members 
opportunity of recipr cating the hospitality extended to them in th: 
United States during the joint meeting of 1904, 
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The report having been read, the names of the officers for 
the ensuing year were then announced; they are as fo! 
lows:—Mr. J. A. F. Aspinall remains president; as vic 
presidents, A. T. Tannett Walker and Edward B. Ellington ; 
members of council, Sir J. Wolfe Barry, Michael Lon, 
ridge, W. H. Allen, Thomas P. Reay, Professor Unwin, 
Dr. Hele-Shaw, Robert Matthews, and Captain H. Ria 
Sankey, the last named having been elected to fill thy 
vacancy caused by the death of Mr. Arthtr Greenwood 
After various other business matters had been discussed and 
the minutes of the previous meeting had been read, 
the President called upon Dr. of the 
National Physical Laboratory, to resume the discussion 
on the Ninth Report to the Alloys Research Committee on 
* The Properties of Some Alloys of Copper, Aluminium 
and Manganese,” which was presented at the previous 
meeting by Dr. Rosenhain and Mr. F. C. A. H. Lants 
berry. 

In his opening remarks, Dr. Glazebrook said that at the 
previous meeting Professor Arnold had referred to the 
elasticity observations on rolled bars of alloys dealt with 
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Glazebrook, 





Fig. 1—ELECTRO DEPOSITED COPPER 


on page 75 of the report, and he had expressed the opinion 
that the authors had finished this part of the investigation 
just where more information was needed. The reason for 
those experiments not being carried further was that the 
instrument used was so sensitive that had the experiments 
been carried further, as suggested by Professor Arnold, 
the spot of light would have gone right off the scale. 
Next the speaker referred to page 84 of the report, where 
high temperature tensile tests on alloys are dealt with, 
and remarked that the results given in that part of the 
report agreed very closely with observations previously 
made. From those results it would be seen that a con- 
siderable increase in the temperature to which the alloys 
were exposed made no difference to the strength, or, if 
anything, possibly a slight increase. The period during 
which the alloys had been exposed to the high tem- 
perature was half an hour, but he thought that it 
might be desirable to carry on the tests over a longer 
period. Referring to the abrasion tests and to the results 
given on page 95 of the report, the speaker remarked that 
three of the alloys showed a much less loss than that of 
rail steel and tool steel. He had recently been speaking 
to Colonel Crompton about a screw measuring machine 
in which the contact of the screw was determined by 
means of a telephone receiver. The presence of steel 
in the machine always gave rise to some uncertainty in 
the results, owing probably to slight magnetism, and 
Colonel Crompton had found that by using feelers of hard 
alloys the results obtained were much more accurate. 
Then, turning to the question of corrosion, Dr. Glazebrook 
referred to page 99 of the report, where, he said, it would 
be seen that the amount of corrosion of some of the alloys 
there dealt with was very small, and he thought that those 
allovs would prove of real value. 

Mr. Sherard Cowper-Coles showed several lantern slides 
illustrating the erystalline structure obtainable in metals 
without going through the process of fusion. He pointed 
out that metals obtained by the cold or electro-deposition 
process could have as high, and, in many cases, higher, 
tensile strength than those obtained by the process of 
smelting and rolling. He expressed the opinion that the 
study of metals and alloys obtained by the cold process of 
electro-deposition would throw light on many obscure 
points in connection with metallurgy, especially if such 
study were carried out simultaneously with the valuable 
work which was being done by the Alloys Research Com- 


| mittee. When the illustration, Fig. 1, was thrown upon the 


screen, the speaker explained that it wasa photo-micrograph 
of copper deposited by electro deposition. The crystals 
were at right angles to the cathode surface, which corre- 
sponded to the surface of the ingot mould into which the 
metal was cast. The illustration Fig, 2, it was explained, 
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Kus. 295, 


showed an interesting development of the crystalline strue- 
ture of deposited metals. tion 
copper made by producing around a cylindrical mould or 
mandril a fine spiral seratech which had to be V-shaped 
and not rounded, otherwise the crystals would be radial, 
and there would be no weak line of cleavage. ; The object 
of putting round corners and fillets into castings was to 
obtain this arrangement of the crystals and to secure 
vreater strength. In connection with this point another 
‘ilustration was put upon the screen which showed the 
wavy in which the crystals actually set, thus enabling 
what would otherwise be a tube to be unwound in the 
of or strip. Next Mr. Cowper referred 


form wire 

















Fig. 2—SECTION OF STRIP 


to Fig. 3. which was also thrown upon the screen. 
That, he said, illustrated a section of deposited copper 
where the crystals were set radially from a microscopic 
nucleus, the nucleus being a small speck of some impurity, 
such as a small piece of carbon mechanically precipitated. 
In his opinion, that might account for many of the failures 
that occurred in metals which broke up when attempts 
were nade to roll them. Cast metals might contain small 
particles of carbon or other impurities around which the 
crystals might arrange themselves radially, and so form 
a weak line of cleavage. Another illustration thrown 
upon the screen exhibited copper deposited in the form 
of a cone, so as to get varying speeds of rotation. The 
copper at the top of the cone was found to have a tensile 
strength of some 24 tons per square inch, whilst the copper 
at the apex of the cone had a tensile strength of only a 
few tons per square inch. It had been established with- 
out doubt that metals could be obtained with all the 
physical properties of cast, drawn, and rolled metals 











Fig. 3-EFFECT OF FOREIGN BODY 


without ever having been subjected to heat treatment or 
to any rolling or drawing as usually understood by those 
terms. . 

Mr. H. F. Donaldson, C.B., spoke at some length, and gave 
the constituents of a number of alloys he had tried at 
various times. Whilst admiring the author's work, he 
doubted whether some of the alloys dealt with in the 
report would be of much value to engineers, except for 
very special purposes. Their use was restricted by 
their cost. If it was the question of strength that had to 
be considered, he thought that much cheaper ingre- 
dients might be used with equally good results. 
Referring to No. 2 alloy in Table XVIII., the speaker 
compared it with an alloy containing—zine 386 per 
cent., copper 55, iron 2, manganese 4, and aluminium 3, 


and having a tensile strength of 47 tons and an elongation | 


of 80 per cent. The cost per ton of the former was 
£17, and that of the latter £10. It was necessary 
to study economy, and he thought that engineers 
could not afford to go to such expensive metals as those 
which the authors had mentioned. Some people seemed 
to object to the use of iron in the alloys, but he had used 
it for years, and no detrimental effects had resulted from 
it. He was not sure that manganese was the best in- 
gredient to add even in the case of a ternary alloy. 
Nickel, for example, might be better. Referring to the 
author’s remarks at the previous meeting concerning the 
bronze age, the speaker said that he did not quite know 
how the chisel Dr. Rosenhain had exhibited was made, 
but he had brought a tool with him which wasmade from an 
alloy consisting of 90 per cent. copper and 10 per cent. 
aluminium and was hardened by hammering. It was 
used in a cordite factory, and it was worked on an 
average for 48 hours without sharpening. At the end 
of that time the edge was quite sharp. He handed 
round several bronze knives regularly used in the 
danger houses of cordite factories. They had remark- 
ably keen edges and thin blades, and would pare 


It was a section of a strip of | 
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lead pencils as well as steel. Continuing, Mr. Donaldson 
| said that it was very desirable to obtain an alloy com- 
bining considerable strength and lightness, and he did not 


think it improbable that it would be possible to obtain it. | 


He thought that the use of magnesium 
manganese might form the ground of further investiga- 
tion. 
been put upon the market and some very great claims 
were made for it. He thought that alight alloy was to be 
| discovered with astrength nearly as great as that of steel. 
In conclusion, Mr. Donaldson expressed the hope that the 
investigation would be extended still further, and that 
magnesium would be given a trial for the ternary alloys. 
Mr. H. L. Heathcote said that during the last two 


instead of | 


A new alloy, which was called “ Electron,” had | 


years he had been carrying out experiments with light | 


aluminium alloys, some of which were of similar compo- 
sition to those referred to in the report. The object of 
the experiments was to find a light non-corroding alloy 
suitable for making cycle rims. He 


was indebted to | 


Rudge-Whitworth, Limited, in whose research laboratory | 


the work was carried out, for permission to bring the 
results of those experiments before the members. Con- 
trary to what would be expected, according to the results 
given on page 255 of the Eighth Report, his experience 
showed that rims made from pure aluminium corroded 
during use much less than those containing from 3 to 4 per 
cent. of copper. If strong enough, pure aluminium was much 
to be preferred for cycle rims, especially for use at 
the sea-side, where the rain contained quite considerable 
quantities of sodium chloride. In their experiments two 
methods of corroding were employed. In one instance, 
glass wool soaked in a saturated aqueous solution of Tid- 
man’s sea salt was placed loosely on the polished surface of 


the rim segments, which were then exposed to moist air at | 


60 deg. Cent. for several days or weeks. The extent of 
corrosion was ascertained by weighing and by tensional 
and bending tests. In the other ease, rim segments fitted 
with pieces of tire were hung in a large vessel above 


a saturated aqueous solution of Tidman’s sea salt. 
Moist air was then aspirated through the liquid 


with the object of throwing particles of salt from the 


bubble walis into the air surrounding the aluminium. | 


The experiments showed that alloys of copper and 
aluminium (1 to 5 per cent. Cu), iron and aluininium (1 to 
9 per cent. Fe), nickel and aluminium and copper, zinc 
and aluminium, all corroded more than commercial 
}aluminium. The only alloy that showed satisfactory 
resistance to corrosion was one containing 1.4 per cent. 
manganese, and, fortunately, that alloy possessed the 
requisite strength. It had an ultimate tensile strength 
when rolled into flat strip of 15 gauge of 12 tons, with an 
elongation of 12 to 15 per cent. and .45 to .55 per cent. 
contraction. Whilst speaking of corrosion, he 
like to put in a plea for other methods of measuring its 
effects besides weighing. There was no doubt that weigh- 
ing would sometimes serve the purpose quite well, but as 
a rule it did not. If the compounds formed were soluble 
or readily removed, weighing might be a useful guide, 
but they were not. It was just as reasonable to 
measure the loss of strength as the Joss of weight, and in 
many cases far more profitable. In the case of aluminium, 
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the previous meeting Mr. Law had said that he—Dr. 
Rosenhain—when making up the light alloys had used a 
temperature of something like 1000 deg., and analyses 
showed for alloys Nos. 10and 11 the percentages of silicon 
of .57 and .25 respectively. The heating of the alloys 
certainly had something to do with the silicon content, 
and it was always about .2 or .3 per cent., but he did not 
think that anyone could improve on his results much, as it 
was necessary to employ the temperature referred to in 
order to add the manganese. As regarded Mr. Donaldson's 
remarks, he—the speaker—could duplicate all the results 
which had been given. Mr. Donaldson had referred to 
alloys containing iron, and had said that some people 
seemed to object to the use of iron. For light alloys he 
shared that objection on the ground of corrosion. Light 
alloys containing much magnesium might break down in 
the same way. When a lot of magnesium was used the 
difficulty of preventing decomposition was very great. 


POWER FACTOR CORRECTION. 
No. I. 


IpLE or wattless currents are an abomination unto 
central station engineers. They load up the generators 
and mains, have a demagnetising effect upon the field 
magnets, render it difficult to maintain the pressure, and 
prove a general nuisance to those responsible for the 
operation of the plant. Direct-current central station 
engineers are never troubled in this way. To them a 
watt is a volt multiplied by an ampere irrespective of 
whether the load consists wholly or partly of motors, are 
or incandescent lamps, or whether the current is being 
pumped into a battery. In short, their power factor is 
always unity, and once the current attains a steady value 
its flow is in accordance with the law of Ohm. It will be 
well in dealing with this question of power factor correct- 
tion to keep the fundamental principles well to the front, 
for if these are lost sight of the problem under considera- 
tion is liable to become somewhat perplexing. Thus, 
if we assume the electromotive force and current to 
conform to a simple sine law, then if they are in phase they 
rise to a maximum together, decrease, reverse, reacha 


| maximum inthe opposite direction, and go on repeating the 


| cycle, always keeping exactly in step. 


would | 


where, as stated in the report, the corrosion penetrates | 


normally to the surface, which was probably due to the 
small mechanical opposition to the spread of the products 
of corrosion, it was particularly desirable to adopt a 
method which would give some idea of the degree of 
honeycombing. In his experiments, therefore, he deter- 
mined the loss of tensile strength, which gave a better 
idea of the amount of metal corroded. 
stress test, in which the stress was a maximum in the 
peripheral layers of the material, he could ascertain the 
extent of superficial honeycombing. , 

Mr. Loughnan Pendred, after referring to the interest 
that was at last being taken in the corrosion of metals 
after it had been neglected for very many years, called 
attention to the fact that Dr. Cushman had satisfied him- 
self that the rusting of steel was due to electrolytic action 
between ingredients of steel, and particularly between the 
iron and the manganese, and commented on the curious 


fact that the tests of the alloys before the meeting— | 


which also included manganese in their composition— 
| appeared to indicate that they were less corrodible than 
pure aluminium. He asked if the reporters were able to 
give the relative positions of manganese and aluminium 
in the scale of relative electro-chemical activity, as if they 
| were able to do so it would indicate the line 
further research should be carried out. 

Dr. Rosenhain was then called upon to reply. In doing 
so he first of all expressed his gratitude to the secretary 
and his assistants for the trouble they had taken in 
| getting the report through the printer’s hands. He also 
| drew attention to the fact that his colleague, Mr. Lants- 

berry, had been responsible for a considerable portion of 
| the experimental work. He did not think that it would 
be necessary for him to deal with all the questions that 
had been raised verbally, but he would merely touch 
upon one or two of them, and reply more fully in 
writing. As regarded Professor Arnold’s remarks concern- 
| ing molecular configuration, and his statement that the 
| microscope does not tell us everything, he quite agreed, 
| but at the same time the crystalline structure gave a 
| very accurate indication of the whole constitution, 
and he thought microscopic examination extremely 
important. As regarded the bronze chisel which he had 
exhibited at the previous meeting, he had referred to it 
merely as an example of what could be done with one 
alloy, and he did not say that it was the only alloy that 
when hammered could be hardened and used as a chisel. 
In connection with Mr. Pendred’s remarks, Dr. Rosenhain 
said that the reason for alloys consisting of manganese 
| and aluminium being superior to pure aluminium as re- 
| gards corrosion was that the oxide of manganese served 
|as a protection. The conditions were different from 
those of steel, as the manganese entered into com- 
bination with the aluminium, and the electro-chemical 
activity would be as between pure aluminium and 
| this compound—a difficult matter to determine. 


By an alternating | P ; : 
| sation of the mains. 


on which | 


| of lag. 








Under these con- 
ditions it is a well-known fact that the product of volts 
and ampéres represents watts, and so far as the question 
of power calculation is concerned, the direct and alternat- 
ing current circuits are identical. But in practice itis not 
uncomnon to find that according to the volt and ammeter 
readings the electrical horse-power developed by the 
generators exceeds that given out by the engines. Some 
years ago alternators, like continuous-current dynaiuos, 
were rated at so many kilowatts, and were coupled to 
engines of about corresponding power. Many such Sets 
are in use at the present time. Under these conditions 
it is now quite common to find that according to the 
meters on the switchboard the generators are fully 
loaded, yet if the engines are indicated the latter may be 
found to be working very much below their full output. 
Nevertheless, the windings of the generators are carrying 
their maximum permissible current, and despite the fact 
that the engines may be capable of much more work, they 
must not be called upon to develop it. As the load rises 
more engines have to be put into operation, and the result 
is that the station engineer is prevented from using his 
plant economically, to say nothing of the inefficient utili- 
It is also found necessary to over- 
excite the field magnets of the generators very considerably 
in order to maintain the correct pressure at the bus bars. 

All this trouble arises from the fact that the current is 
lagging behind the electromotive force. The current no 
longer alternates in step with the pressure, but lags 
behind it. The volt and ammeter readings on the switch- 
board give no indication of the angle of lag, and conse- 
quently their product no longer represents the watts 
expended in the circuit. The product is, therefore, said 
to represent the apparent watts. A wattmeter, on the 
other hand, registers the true watts, and takes into 
True watts 


The ratio ——————___ 
Apparent watts 


account the angle of lag. 
the power factor of the circuit, or the cosine of the angle 
A low power factor, or, what is the same thing, 
a big angle of lag between the current and voltage, is 
generally brought about by a big motor load—a_pos- 


session which every central station engineer strives 
to attain, because it will give him a day load. But 
having got it he often finds that his plant 
and mains cannot do their full amount of work. 


When an alternating electromotive force is impressed 
on an inductive circuit, such as is formed by a load 
of motors, the resultant current builds up a magnetic 
field, and the lines of force continually changing at a 
rapid rate induce in the circuit a back electromotive 
force. This latter has the effect of throwing the current 
out of phase with the impressed voltage. Energy utilised 
in overcoming the ohmic resistance of the circuit is con- 
verted into heat, whilst that spent in overcoming the 
inductance is stored in the form of electro-magnetic 
energy of the field, and is periodically given back to the 
circuit through the medium of the induced electromotive 
force. 

An alternator, operating on an inductive load, generates 
during one part of the half period, whilst during another 
part it absorbs power from the external circuit. Because 
the instantaneous values of the induced electromotive force 
are dependent upon the rate of change of the magnetism, 
the electromotive force has its maximum value at the 
steepest part of the current curve. It therefore has its 
maximum values at the points where the current curve 
cuts the time base. The self-induction electromotive force 
is thus a quarter of a period behind the current, and is 
greatest when the current is reversing its sign. The 
value and direction of the impressed electromotive force 


At!and its components are generally represented by the 











familiar right-angled triangle Fig. 1. The component 
of the electromotive force which 
current through a_ circuit without self-induction, and 
necessarily in phase with the voltage. is represented by 








6 
Fig. 1 
the baseJof the triangle, and it lags behind the | 
impressed electromotive force by the angle 6, the 


latter being represented by the hypotenuse. In quad- 
rature with the energy or I.R. component —I 
being the current and R the resistance—we have the 
reactance or inductive component 27x LI, x being the 
periodicity in cycles per second and L the inductance in 
henries. The angle @ is thus the angle between the 
impressed voltage and useful current. It follows that the 
useful work expended in the cireuit is EIcos @ The 
angle @ is dependent upon the relation between the react- 
ance and resistance components, and if there were no 
inductance in the cireuit there would be no 24rn LI 
component, and the impressed voltage would be in phase 
with the electromotive force. 

We can also resolve the total current into two com- 
ponents in precisely the same manner, for if the hypotenuse 
of the triangle represents the total current, then the base 
will represent energy current and the perpendicular the 
wattless or magnetising current taken by the motors. 
If I stands for the total current or that measured on the 
ammeter, then cos @ lis the component in phase with the 
voltage and sin @I the wattless idle or magnetising com- 
ponent. In the diagram Fig. 2 the curve E represents 


w 





Fig. 2 


the impressed volts andithe curve C the current which, 


owing to the presence of self-induction in the circuit, is 
lagging behind the former by about 30 deg. If at any 


point the ordinates of these two curves be multiplied | 
together, the product will be the watts generated at that | 


instant, and by taking a number of such points the watt 
curve W can be plotted. 
certain short intervals the electromotive force is positive, 
whilst current is negative, and consequently at those 
times the watts will be negative. The generator will 
then be absorbing power from the external circuit. 
negative power is represented by the loops below the time 
base in the curve W. If the current were in phase with 


the electromotive force these loops would obviously | 


disappear, but the greater the angle of lag the greater 
do these loops become. 

That more work can be got out of a given alternator 
when the current is in phase with the pressure, than 
is possible when there is a lag between the pressure and 
current, is amply evident, and it is equally obvious that 
if the full power of an engine is to be utilised when the 


power factor is below unity, it must be coupled to a larger | 


alternator than would be necessary if unity power factor 
could always be ensured. This having become duly recog- 


nised, it is now customary to specify that the alternator | 


shall be capable of utilising the full power of the engine or 


turbineata given power factor. The capacity of themachine | 


is expressed in kilo-volt ampéres. If an alternator 
to develop 1200 kilowatts at .8 power factor, it must be 
rated at 1500 kilo-volt ampéres, because 1500 x .8 = 1200. 
3ut although sufficient material may be put into a 
machine to enable it to carry the wattless current with- 
out overheating, and to enable it to utilise the full power 
of the engine, there are the losses in the mains to be 
taken into account, and the demagnetising effect which 
the lagging currents have upon the field magnets of the 
alternator. 

Mr. Miles Walker, of the British Westinghouse Com- 


the Institution of Electrical Engineers, has recently 
called attention to the fact that many generators, parti- 
cularly turbo-generators, have their output limited by the 
capacity of their field magnets. He states that if we regard 
the capacity of the field magnet only, we will find that 


its output at unity power factor is four times as great | 


as at .8 power factor lagging. He mentions that often 
the great overload capacity of the steam turbine and 
armature of the alternator cannot be utilised, because the 
lagging current begins to overcome the field at heavy 
loads, and it is necessary to start up additional plant. 


would drive the same | 


It will be seen that during | 


The } 


is | 


| of connecting a choking coil in parallel with the mains 


| compensate the lagging current due to the inductance of 
; | the circuit. 
pany, in a paper read before the Manchester Section of | 





| condenser there must always be a small component of ! pose are frequently referred to as “ rotary condensers.” 
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| Designers of electrical machinery are fully aware of how | the current which is in phase with the  clectromotiye 
this demagnetising action takes place, whilst users are { force, for a condenser cannot be devoid of losses. \y, 
probably more conversant with its undesirable effects. | may regard a condenser as a reservoir for receiving t}, 
The phenomena can be explained by saying that owing | wattless current due to inductance. The energy stored 
to the lag of current behind the electromotive force, the | up in the magnetic fields instead of surging between t}), 
position of maximum current occurs at a time when the | inductive load and the generators, surges between {}), 
| electromotive force has died down to some lower value, | former and the condenser. If the current in the indy 

{that is when the mid-pole position of the field has | tive circuit exceeds or falls below the condenser current 
|advaneced beyond the mid-coil position. The armature | the excess into the main circuit. Suppose a1 
ampere turns then exert a certain demagnetising effect | inductance of .1 henry to be connected in parallel wit}, 
on the pole, and also give rise to an increased leakage }a capacity of 40 microfarads, then if the periodicity |), 
coetticient. The greater the angle of lag between the | 60 cycles per second, the magnetic reactance will |, 
voltage and current, the more pronounced do these effects | 2 7 n L. = 37.6. Then if the impressed pressure be 250 volt 


passes 


become. Thus, in order to maintain the voltage under | 250) 
| these conditions, a big exciting current becomes necessary, | the current through the inductance will be = 2 6.65 
O46.6 


and it may therefore happen that although the armature | 
of the machine is capable of dealing with the heavy | ampéres (lagging), and through the capacity 29 n Kk 


lagging current, its output is, nevertheless, limited by the | 3.76 ampéres leading. These currents differ j) 
capacity of its field magnets. phase by 180 deg., and the current in the — lin 


will be 6.65 — 8.76 = 2.89 ampéres (lagging). Thy 
presence of ohmic resistance and other losses in eithe: 
branch have the effect of displacing the current 
less than 90 deg. from the impressed voltage, and th) 
component currents should be dealt with geometrically. [| 
is to be observed that if it be desired to relieve the main, 


Having considered how a phase displacement between 
the current and pressure is brought about, and the detri- 
mental effects such a condition has upon the working of 
the plant, we may now turn our attention to what can be 
done to relieve the generators and mains of the wattless 
component of the current which gives rise to all these 


}troubles. It is well known that when capacity is | of wattless current as well as the generators, whatev: 
|eonnected in parallel with an inductance, the lead- | kind of compensator is employed it must be placed 
ing current taken by the former compensates the | near as possible to the load which gives rise to the watt 
lagging current due to the latter. This method less current. If, for example, in Fig. 4,G be the generato 
of improving the power factor has not so far 


met with much application, but as it is occasionally 
| brought forward, and as it may come more into promi- 
nence in the near future, it will be well to devote a little 
attention to the matter. If a condenser is put in parallel 
with an inductance and the two are connected to the 
supply mains, the wattless current in the former leads on 
the electromotive force by 90 deg., whilst that in the latter 
lags behind the electromotive force by the same amount. : 
The two currents thus differ in phase by 180 deg. 

Mr. W. M. Mordev was one of the first to investigate 
this matter on a practical basis. In the early days of the 
industry but few alternating-current motors were in use. 
At that time the load was mostly non-inductive, but 
even so, the electrostatic capacity of the cables 
had the effect of causing the current to lead on the 
voltage, for a long length of cable acts as a condenser of 
appreciable capacity. Thus, in the year 1901 we 
find Mr. Mordey reading a paper before the Institution of 
Electrical Engineers on alternating-current working, in 
which he describes an experiment he had carried out 
with a 5} mile length of 37/15 concentric cable connected 
in parallel with a choking coil. The paper created a good 
deal of sensation at the time, and there was a very lively 
discussion, in which the late Professor Ayrton took a 
prominent part. The experiment is illustrated diagram- 
matically in Fig. 3. The alternator shown on the left 
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Fig. 4 


L the load, and C the condenser, the wattless current, o 
at least a portion of it, will circulate in the path indicated 
by the arrows. If, however, the condenser were connected 
at the points A and B, then the wattless current would 
circulate in the circuit AE DB. It follows that only thi 
generators can be relieved of wattless current by providin: 
compensating arrangements in the power station. Thus 
in order to reduce the additional losses in the mains du 
to a low power factor compensating must be carried out 
on some part of the net work. The problem of finding 
the best position for the compensator is sometimes rathe: 
complex, but that cannot be entered into here. 

In connection with the losses in the mains, due to 
lagging current, Mr. Miles Walker has recently pointed 
out that a line wire having only 4 per cent. reactive dro} 
at unity power factor, will have 18 per cent. drop at .8 
power factor lagging. The importance of raising the powei 
| factor of the mains is therefore evident. It seems that th« 
| question of whether large condensers of ordinary kinds. 
}and suitable for high-pressure working, will ever come 
into use for the purpose of power factor correction cannot 
| be definitely answered at present. 

Mr. Miles Walker, in his paper which has been referred to, 
states that the result of a long course of experiments on high 
voltage condensers, nade by the Westinghouse Compan) 
| of America, was to show that, while oil-cooled condensers 
of 40,000 to 60,000 volts could be made on a practical 
scale in special cases where required, there was no 
chance of competing with synchronous machinery 


















terminals connected to the inside core of | 
the right, and the other terminal was 


had one of its 
the cable on 


joined to the outer core, which was earthed, as was either in cost or reliability. So far the question of 
also the steel sheeting. This is obviously a con- power factor correction by means of synchronous motors 


dition under which cables and alternators frequently 
work, in which case, if the cable is a long one and 
| the load is non-inductive, the current may lead on the 


| has not been touched upon, but this will receive attention 
later on. Before turning to this question, however, 
reference should be made to a paper on “ Some Tests and 


| voltage by an appreciable amount, and the power factoris | Uses of Condensers,” read before the Institution of 
| consequently reduced to a value below unity. The capa- | Electrical Engineers by Mr. Mordey last May. Although 


city of the cable was .86 microfarads per mile, the alter- 

nator’s pressure 2050 volts, and the periodicity 100 cycles | 
per second. From the formule 2 7 E K, where n is the 
periodicity, E the voltage, and K the capacity of the cable 
in farads, the charging current of the cable was cal- 
culated to be 6.092 ampéres. A choking coil was con- 
nected in parallel with the cable as shown. When the 
| switch S was closed the observed current on the am- 
meters A and B was 6 ampéres. On opening switch S and 
closing switch S! the current taken by the choking coil 
was also found to be 6 ampéres. When both the 
switches S and S! were closed the current indicated on the 
main ammeter A was 1.6 ampéres, whilst both the am- 
meters B and C indicated 6 ampéres. Thus nearly four times 
the amount of current was flowing in the local circuit 
formed by the choking coil and condenser than was 
supplied to the circuit by the alternator and indicated on | 
the ammeter A—a condition which is apt to puzzle those 
who have confined their attention to direct-current 
working more than enough, for either of the component 
currents is larger than their sum. 


that paper is not expressly devoted to power factor cor- 
rection by means of condensers, it nevertheless gives some 
interesting information pertaining to the subject, and 
| the author appears to look upon the method in a favour- 
|able light. There is one interesting point to which Mr. 
Mordey draws attention. It is the fact that compara- 
tively small condensers could be distributed in various 
parts of the system. They could be placed close to large 
motors, and switched in and out by the movement of the 
motor switch, which would give effective correction at 
all loads without involving any attention. This appears 
to be a suggestion well worthy of consideration, although 
it is not exactlynew. Further reference to this paper will 
be necessary later on. 

In practically all the attempts that have been made to 
improve the power factors of generating plants synchronous 
motors have been employed, andit will be well in approacn- 
| ing this matter first of all to consider how these machines 

can be made to fulfil this function, and afterwards to 
deal with a few examples which are now in use. <A 
synchronous motor is a constant speed machine, its 
revolutions being governed by the periodicity of the 
supply and the number of poles. Thus an increase or a 
decrease in the excitation cannot alter the speed. When 
such a machine is at work, for a given load there 
|is one particular value of the exciting current which 
causes the motor to take a minimum amount of current 
The reason for the phenomena referred to | from the line. The current is then in phase with the electro- 
above has now long been known, and it can be explained | motive force, and the power factor of the machine is unity. 
by saying that the current in the choking coil lags behind | If the exciting current be reduced below this value the 
the electromotive force, whilst that in the condenser is | amount of current supplied to the armature of the 
in advance of it. The currents in the two branches of the | machine increases, and it lags behind the impressed 
circuit in Mr. Mordey’s experiment were nearly opposite | voltage. An increase in the exciting current also gives 
in phase, and so had a neutralising effect upon one | rise to a corresponding increase in the main current, but 
another. There is, of course, always a component of the | in this case it leads on the electromotive force, and under 
current taken by a choking coil which is in phase with | these conditions the machine can be made to fulfil the 
the pressure, and when added vectorially to the wattless | same purpose as the condenser. The leading current can 
component gives a vector lagging behind the pressure | then be made to compensate the idle lagging current due 
slightly less than 90 deg. Similiarly in the case of the | to self-induction. Synchronous motors used for this pur- 


Now-a-days, since low-power factors are generally | 
caused by the current lagging behind the voltage, instead 


to compensate the leading current due to capacity, it 
becomes necessary to employ some form of condenser to 
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When it is remembered that a lagging current demag- 


netises the field of an alternator and that a leading 


current strengthens it, it seems reasonable to suppose | motor be used. 


that trengthening the magnets of asynchronous inotor will 
nake it take a leading current, whilst a weak field will give 
rise to a lagging one. To Mr. Mordey belongs the credit 
of having investigated this matter, and to him we owe 
the well-known V-curves. Since Mr. Mordey’s investiga- 
tions an enormous amount has been written on the 
theory of the synchronous motor, and the reasons for its 
a leading or lagging current have been explained in 

ways. Here a simple explanation will be 
presented, At first sight it appears that increasing the 
excitation above a certain value would give rise to a 
vyeater back electromotive force than that impressed at 
the terminals, and that would cause the motor to stop; 
but it can be shown that although the counter electro- 
motive force of the motor may exceed that impressed on 
the terminals, their phase relations are such as to enable 
the motor to operate. 

It will simplify matters somewhat if we assume that 
the whole of the drop in the windings of the machine is due 
to inductance. The ohmic drop is usually small com 
pared with that due to inductance, so that it cannot affect 
the argument very much if it is neglected. In the vector 
diagram—F ig. 5—let the line A B represent the voltage 
impressed at the motor terminals. Let A C represent the 


taking 
various 


current lagging behind this voltage by the angle @ The 
impressed voltage is always balanced by the back 
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bring up a 1000-kilowatt circuit from .75 to .95 power factor 
| requires 882—329=553 kilovolt-ampéres, if a synchronous 
With condensers working at 5000 volts 
| and 60 periods it will require 113 — 42 = 71 miero- 
| farads. The kilovolt-ampéres required for correction are 
| independent of frequency and voltage. The capacity 
| required is inversely proportional to the frequency and to 
the square of the voltage. 


Kilovolt-amperes 





Power | Capacity required in microfarads 

factor — at 50 ~. 

Be leading power 2000 5000 10,000 20,000 

‘ factor 0. volts. volts. volts. volts. 

-99 13 18 4-5 1-18 
“98 162 26 6-5 1-62 
97 200 32 8 2 
46 2335 37 2: 
ate) 262 $2 2 
9 386 62 3. 
“SO 494 79 4.4 
“6 os 96 eg 
Te 703 113 rs 
i 814 130 §. 
Hh 930 148 
6 1065 170 10- 
He) 1210 194 18-5 12-1 
o 1380 pA A 13-8 





It can readily be seen how the figures in the second 


electromotive force, and the impedance. drop, which | column of the table have been arrived at. As an example, 
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Fig. 5 


latter we have assumed to be entirely due to induct- 
ance. The inductive drop may, therefore, be laid off 
at AD, 90 deg. in advance of the current. The line 
B Dis, therefore, the counter or back electromotive force 
of the motor. The only effect of taking the ohmic drop 


into account, so far as this argument is concerned is to | 


make the angle between the impedance drop and the 
current less than 90 deg. Let the exciting current of the 
motor now be increased so as to give rise to a correspond- 
ing change in the counter electromotive force. Then it 
is obvious that if the motor is to do the same amount of 
work as before, since its speed is constant, the phase 
relations between the impressed and back electromotive 
force must also change. Thus, with a certain increase in 
the excitation the triangle B A D is converted to B A E. 
The reactance vector, which for convenience has been 
assumed to be the same as the impedance, is repre- 
sented by A E, and since the current must as_ before 
be 90 deg. behind this, the current vector is now AC!, and 
it leads on the impressed electromotive force by the 
angle 6, If the excitation be adjusted so that the counter 


electromotive force assumes the value represented by the | 


line BF, then the impedance drop will be represented in 
magnitude and direction by the vector A F, and since 
the current vector is always 90 deg. behind this, the cur- 
rent will, under-these conditions, be in phase with the 
impressed electromotive force A B. 
the machine is then unity. It will be understood that the 


The power factor of | 


vector C! represents the total current taken by the motor, | 
and that this current can be resolved into two compo- | 
nents, one in phase with the impressed electromotive | 
foree, this being the useful current which drives the | 


motor, and the other component representing wattless 
leading current. at right angles to the electromotive force 


vector A B. When the current vector C! leads on the electro- | 


motive force so as to give a leading component equal to 
the lagging component due to the inductive load, the 
power factor of the circuit will be brought to unity. The 
explanation which has been given for showing why a 
synchronous motor can be made to take a leading current 
is somewhat inadequate, but it is instructive so far as it 
vroes. 

Here attention may be called to an interesting table 
which Mr. Mordey gives in his paper on “Some Tests 
ind Uses of Condensers.” This table, which is repro- 
duced below, gives the capacity in kilovolt-amperes of a 
motor, or in microfarads of a condenser required for a load 
of 1000 kilowatts at various power factors to be corrected to 
unity or to any other power factor. The figures in the 
second column represent the whole wattless component 
corresponding to the various power factors in the first 
column, with 1000 kilowatts real load. The kilovolt- 
amperes or capacity required for correction to any power 
factor less than unity will be equal to the difference 
between the wattless component in the uncorrected 


Thus to 


circuit and that in the circuit after correction. 








when the power factor is .5 it has been found that the 
kilovolt-ampéres required to raise the power factor to 
unity are 1732. To obtain this figure the thousand real 
kilowatts were first divided by the cosine of the angle of 
lag, thus giving 2000. The angle whose cosine is .5 is 60, 
and the sine of 60 is .8660 and 2000 « .8660 = 1732, the 
wattless component. Fortunately, the power factor 
never falls so low as .5 in practice, but this figure was 
selected because of the simple numbers which that par- 
ticular calculation introduces. A simpler and_ better 
method of arriving at the wattless component is as 
follows :—Let A = the kilovolt-ampéres and B the useful 
load, then 
Wattless component y (A+ B) (A —B). 

There is an interesting point about this table to which 
attention may be called. It shows that considerably less 
kilovolt-ampeéres are required to improve the power factor 
from .8 to .9 than to improve it from .9 to unity. In the 
former case 750 — 485 = 265 kilovolt-ampéres are needed, 
whilst 485 is the figure for the range between .9 and 
unity. 


LETTERS TO THE EDITOR. 


We do not hold ourselves respousthle Joi the opinions of our 
corre sponde nuts, ) 
TURNING CRANK PIN, 
sim, — The enclosed photograph is of a rather interesting bit of 


work we have been called upon to perform recently at the Sheffield 
Corporation Electric Supply Station, viz., the turning up true of a 
bent crank pin 9in. diameter by 12in. long, in position, and within 
an enclosed crank race, as shown, 

The engine is one of 1500 horse-power, running at 212 revolu- 
tions per minute. Water in the cylinder, as usual, seems to have 
been responsible for the bending of the crank pin, and it is a 
wonder no further damage was done. 


Of course, it was not safe to run such an engine at this speed 
= , 








removed as the turning head is advanced by the star wheels shown 
in the engraving. ‘The clamps may be re-fixed behind the turning 
head until the rod is turned right up to the piston, starting from 
the crosshead end. Three tools are used and three rubbers, one 
opposite each tool; these steady the turning head and burnish the 
work, The turning head is fuether guided by adjustable guides 
or rubbers upon the rods from behind, so that the finished rod 
becomes the guide for the turning head, and the rod is also the 
foundation of the tackle ; incther words, the lathe is put on the 
job, not the job in the lathe.-Ep. THE E.] 





THE RATING OF MACHINERY. 

Sik, —In your last issue you printed an article dealing with thi 
subject, in which it was pointed out that, important as the question 
is at all times, it is more so at the present moment to users of 
machinery whose works are situated within the Metropolitan area, 
owing to the fact that the quinquennial re-valuation 1s now being 
made. 

The following forms part of the resolutions passed at a con 
ference with the London Rating Authorities recently convened by 
the London County Council ‘‘to consider matters of assessment, 
procedure, and practice in connection with the quinquennial valua 
tion of property in London in the year 1910”: 

(«) That in the case of premises where the assessable value is 
enhanced by the presence of plant and machinery essentially 
necessary to the business carried on, and which it is intended 


| should remain attached to the premises so long as they are used 





for the purposes of the business, such enhanced value, unless 
already covered by the rent paid by the occupier, sball be taken 
into account, 

(6) That, having due regard to necessary modifications in special 
cases, not exceeding 7} per cent. of the capital value of rateable 
machinery shall be taken as the maximum percentage for gross 
value. 

(¢) That the maximum deduction of one-third should not be 
allowed as a matter of course, but the amount should vary between 
one-third and one-sixth, according tothe proportion of machinery 
included in the assessment. 

As you stated in a previous article, the Rating of Machinery 
Bill, the passing of which your contributor advocates, has re- 
peatediy been brought forward, with successful results, in the 
House of Commons, but on each occasion, owing to a pressure of 
public business, it has been found impossible to carry it through 
the final stages. It is hoped, however, that the influential parlia 
mentary committee of the Machinery Users’ Association will meet 
with much more success at their next attempt. 

But, in spite of the fact that it has not been possible to pass the 
3ill into law, the object of the Machinery Users’ Association has 
for all practical purposes been attained, for, though the committee 
is called upon for advice by a very large number of members in ail 
parts of the country, it is very seldom that a case is found in which 
it has been attempted directly to tax the machinery other than 
that which is admitted to be rateable, such attempts being usually 
confined to endeavours to put a construction unfavourable to 
manufacturers upon the dictum that machinery other than fixed 
machinery must be taken into account in assessing the value of the 
premises in which it is contained, and so obtain a result which is 
practically a tax upon machinery. 

W. R. BUCKINGHAM, 
Acting Secretary, the Machinery Users’ Association 
(Incorporated ), 
February 17th. 22-3, Laurence Pountney-lane, E.C. 


MECHANICAL COLOUR BLINDNESS. 


Sik, —l dare to hope that my reply toa ‘* Teacher of Mechanics,” 
which you courteously published last week, will do something to 
clear away the confusion of thought which is manifest in ‘‘ Pater 
Mark IJ.’s” letter. He is using the word ‘‘ unbalanced” in one 
sense, | in another. Thus the example which he cites in his last 
letter is not one of unbalanced forces, but of an unbalanced engine. 
It is very usual and convenient to speak in this way of machines 
or parts of machines, but I am speaking not of machines, but of a 
physical concept. 

Perhaps it may be of use if I omit the word ‘* balance” 
altogether, and say that there is no force which is not ‘* opposed ” 
or ‘“‘resisted” by another equal and opposite force. This is 
simply Newton’s third law. 

But is not the fact that two of your vorrespondents fail to see 

the universal application of this 
law to all possible dynamic or 





kinetic conditions evidence of 
mechanical colour blindness ? 
February 21st. PATER. 


Sir,—l must thank “ Pater” 
for supplying so clear and definite 
an illustration of what I would 
submit is an inappropriate appli 
cation of the term “balancing.” 
It may have crept into the latest 
text-books. It may be common, 
but it is confusing, and therefore 
objectionable. 

The inability to recognise the 
difference between the balancing 
of a force by other forces ex- 
ternal to the body under con- 
sideration, whereby the force can 
produce no change of motion in 
that body, and the so - called 
balancing of the force by the 
change of motion it does produce 
in that body is an acute form of 
**mechanical colour blindness,” 
and is largely due to the use of 
the term ‘‘ balancing ” with such 
opposite meanings. Quite a ccm- 
mon remark is:—‘‘ But if the 
force is balanced, how can it pro- 
duce motion!” Here, balanced, 
used in one sense is understood in 
the other—a most prolific source 
of confusion. 
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TURNING A CRANK PIN 


with a bent crank pin, apart from the severe ‘‘ knock” that was 
taking place, and to take out the shaft and remove the rotor would 
have been a very costly job; so we came to the rescue with our 
portable piston-rod turning gear, which we use to true up large 
worn rods in position in a short space of time, so that we can fit our 
patent floating metallic packing. 

This gear is driven by a petrol motor—not shown—and_ the 
cutting tools are out of view, also ; but the work was executed in a 
short time at a small cost, and is perfectly satisfactory. 

(For S. A. Ward and Co., Limited) 
S. A. WARD, Managing Director. 

Sheftield, February 19th. 

[The machine referred to by Mr. Ward is used for turning up 





IN PLACE 


‘*Pater” states that the inertia 
of the stone balances the pull of 
the earth after the string is cut ; 
but if it does, what about the 
equal and opposite force of New- 
ton’s Third Law/ This, now, seems to be left out in the cold 
with none to balance it. Perhaps ‘‘ Pater ” will accept this as the 
instance asked for in the last paragraph of his letter, and explain 
what there is to balance this neglected one. 

February 22nd. A TEACHER OF MECHANICS. 





THE ARGENTINE DREADNOUGHTS. : : 
Si1r,—We beg to refer to the article published in Vol. C1X.. 
No. 2824, of 11th inst., headed ‘‘ The Argentine Dreadnoughts. 


| especially to-your- remark reading : ‘‘ Indeed, it is known that the 


piston-rods of large size in position, it only being necessary to | 
remove the cylinder cover and crosshead and in some cases the | 
slides, or to take out the piston and lay it on the engine-house | 


floor. Two long guide screws are held and set either side of the 
piston-rod by special clamps, made in halves so that they may be 


German Governggent made special efforts to secure the order for 
the Fatherlan that they offered a subsidy of no less than 15 
per cent. of theprice,” and have to inform you herewith that this 


statement is absolutely untrue, nothing of this kind having ever 
been offered by the German Government. : ; 

We therefore kindly ask you to rectify this statement in your 
next issue, and oblige. 


Hamburg, February 1/tb. 


BLUHM AND Voss, 
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TWIN-SCREW TUG BOATS FOR THE NORTH- 
EASTERN RAILWAY. 


TWO powerful twin-screw tug boats have recently 
built and engined by Messrs. Cox and Co. (Engineers), 
Limited. of Falmouth. to the designs and specification of 
Mr. Wilson Worsdell, the chief mechanical engineer to the 
North-Eastern Railway Company, for service in the company’s 
Tyne Dock. 

The tugs are long overall and 745ft. long between 
perpendiculars, 26ft. beam and 12ft. 6in. deep, with a mean 
draught of 10ft., and have been built under special survey to 
Llovd’s 100 A class. They are designed for dock work, and 
embody many special features for the rapid and efficient 
handling of the numerous vessels of increasingly heavy ton- 
nage now-trading to Tyne Dock. 

f Owing to the large amount of traftic the space in which 
these vessels have to be manceuvred is very small, and the tug 


been 
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tank being also used for the water from the hotwell overflow 

There is also a large tank built into the vessel forward below 
the cabin floor for the purpose of carrying fresh water for the 
boilers. The bunkers arranged athwartships at the 
forward end of the boilers. 


are 


The crew are accommodated forward, the entrance to their | 
} Interest 


quarters being from a deck-house at the forward end of the 
stokehold casing under the bridge by means of a 
companion ladder. The cabin loftv and well 
having a large steel skylight on the fore deck. There 
large store-room aft fitted up for the reception of fire appli 
ances, ropes, and other stores. The steam steering engine 
built by Messrs. Donkin and Co., Newcastle-on 
housed on the raised deck immediately below the bridge. 
is operated from the wheel-house above through a 
wheel and standard of the usual type. The telegraph 
the reply principle. and there is also a speaking tube 
the whee!-house to the engine-room. 
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the same. ‘The propeller shafts are fitted with special 
couplings to permit the shafts being drawn from the outside 

The circulating pump is of the direct-driven cent } 
type built by Henry Watson and Sous, Neweastle-o1, 
The air pumps are of the direct-driven double-actine 
having no foot or bucket valves in accordance with the 
practice, built by J. P. Hall and Sons, Peterborough 
arranged to deliver direct into the after peak tank whe), the 
engines are stopped. The main feed and bilge pumps ire of 
the plunger type driven off the pump levers on the Joy. 
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type, 
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teak-wood | 
lighted | 
is a | 
| that time the population supplied from these works was a! 


I'yne, is] 
and | 


| the periods of maximum demand, 


pressure engines, 

The engines are fitted throughout with grease labri 
; ach tug is also provided with a fire pump, suppl by 
Shand, Mason and Co,, and have a capacity of 500 gallon. 
per minute. This pump delivers through a special 
titted on the after deck, and have connections — fi 
lengths of hose. 

The specified trials were of an unusual and very stri: 
character, including a twelve hours’ full-power non-sto; 
and although, in view of the exceptional type of the vy 
high speed was not aimed at, the results in this as w: 
other respects were, we are informed, very satisfactor 
the manwuvring trials exceptionally good results wei 
understand, obtained, the boats turning through a 


thion 


hest 
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| plete circle in slightly under one minute and in pract 
| their own length. 


We give views of one of the tugs and one set of engir 
this page, and page 14 we are enabled to 
drawings of the vessel. 
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BRAINTREE WATERWORKS EXTENSIONS 


| THE Braintree Urban District Council have recently com 
| the first section of an important scheme of extensions at ¢ 


waterworks. The whole scheme includes the deepening of 1 
old well—constructed in the year 1854—the provision of 


| pumping machinery in connection therewith, the enlarg: 

| of the present low-level storage tank, and the lowering of 
pumps in the newer well 
| first two items have now been carried out, and a brief des 


constructed in the year 1888. 


tion of the work done and the results obtained may 
Before describing the new work it will be desirable to 

briefly the condition of the undertaking at the time 

extensions were first contemplated, viz., in the year 1905 


6000, and the demand varied from about 90,000 gallons 
160,000 gallons per day. The yield of the 1888 well at 1 
lowest level from which the pumps would draw was only s 
gallons per hour. It was, therefore, only possible to run th 
pumps at about one-half their normal speed, and it w 
necessary to pump for at least 19 hours out of the 24 duri: 


The level of the wat 
































“The Engineer” 


boats were restricted to an overall length of 82ft. The 
limited room also rendered it necessary to provide heavy tugs 
of large power in order both to get vessels quickly under way and 
also to check them in the least possible distance. It was not 
possible to get the necessary amount of power into paddle 
boats, such as have been used previously, without increasing 
the size considerably above the limits allowed. With a view 
to rapid manceuvring the keel is cut away forward and the 
propellers well spread, the stern at the same time being kept 
square to provide a maximum amount of protection from 
buoys, &c. This protection is still further increased by 
means of a heavy belting of elm extending completely round 
the vessel 

As the tugs are very often required to push vessels into 
positions where it is impossible to tow them in the ordinary 
way they are specially strengthened abcut the deck level and 
the bulwarks and all superstructure given a large amount of 
tumble home to keep them well clear. The tugs are built 
with a raised deck amidships above the boilers, and are pro- 
vided with large trimming tanks forward and aft, this after 


ENGINES OF THE TUG BOATS 


The whole of the steel work inside the tugs, namely, shell 
plating, floors, framing, and bulkheads is coated with Wailes 
Dove’s bitumastic solution. The tugs are in duplicate, and 
each is fitted with two sets of compound surface-condensing 
engines capable of indicating over 1000 horse-power for 
short periods. Steam is supplied from large steel multi- 
tubular boilers working at 140 1b. pressure per square inch, 
each boiler being fitted with three plain furnaces. The 
engines are provided with stop valves of the ‘* Servo’’ steam- 
balanced type and MacTaggart, Scott and Co.’s patented steam 
reversing gear, and all levers and handles on each, necessary 
for rapid working, are brought to common quadrants fitted 
on the high-pressure columns. The levers are arranged to 
work forward when going ahead and backward when going 
astern, and are fitted with a special spring arrangement, while 
the quadrants are notched to admit of fine graduations of 
speed being obtained. 

The condenser, which is common to both sets of engines, 
is built of steel, and is arranged athwartships across the after 
end of the engine-room above the shafting and well clear of 


Swain Sc. 


the well was steadily falling at about the rate of 1ft. perannum, 
a condition normal to Essex chalk water, which forms the 
source of supply at Braintree. The No. 2 well was 9ft. 
diameter, and 100ft. deep. In an adjoining and older engine 
house was situated the older (No. 1) well, which was 8ft. 10in. 
diameter, and 73ft. 8in. deep. In this there was a set of three 
throw pumps fixed at a depth of 38ft. 9in. from the surface, 
and operated by duplicate steam engines of the ‘‘ beam’ type. 
The capacity of this well and plant was so small that it had 
for many years ceased to avail even asa standby for the newer 
plant erected in the year 1888, The storage tanks consisted 
of a high-level tank of wrought iron enclosed in a brick tower, 
and a low-level tank of cast iron carried on a brick sub 
structure. The capacity of the former is 42,000 gallons, and 
of the latter 35,000 gallons, a total of 77,000 gallons, or less 
than one-half the maximum day’s demand. 

The questions which arose in connection with the proposed 
extensions were (1) whether to duplicate the 1888 plant in 
No. 2 well—for which provision had been made in the design 
of the plant—or to utilise the older well and fix new plant 
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therein; (2) whether to adhere to steam-driven:+plant or 
adopt suction—or rather producer—gas ; and (3) the most 
economical means of increasing the storage capacity of the old 
tanks. 

After much deliberation and careful consideration of 
alternative suggestions, the council finally decided (1) to uti- 
lise the No. 1 well by deepening it 46ft. 4in. and providing 
new pumps designed to draw if necessary from its full depth 
of 120ft. below the surface ; (2) to adopt a producer gas plant 


and engine; and (3) to enlarge the low-level tank by 
substituting a new one with a capacity of 58,800 gallons. As 


stated above, the first two items have now been completed 
and the extension of the service tank is now under considera- 
tion. 
complete the scheme by providing a stand-by plant capable of 
economically maintaining the supply to the town during any 
temporary stoppage of the plant recently put down. 

Deepening of No. 1 well.—This work was successfully 
carried out by Mr. R. D. Batchelor, of Chatham, in spite of 
some unforeseen difficulties. Although the bottom of the | 
original well appeared to be in good homogeneous ‘* London | 
clay,’’ it was found that, as the work proceeded, water began | 
to flow into the excavation in increasing quantities, andit was 
unsafe to continue working by the ordinary process of 
digging, pumping and lining with brickwork. For the lower 
20ft. therefore the well was lined with cast iron cylinders. 
Fortunately, a band of solid impervious rock was met with 
at a depth of 120ft. from the surface, and with the cylinder 
tirmly embedded in this it was possible to complete the well | 
bottom in concrete without danger. An interesting experi- 
ence which was met with at this stage is worth recording. 
On the completion of the well, and in spite of the brickwork 
immediately above the cylinders being of a specially solid 
character, well backed with concrete, water forced its way 
through the well lining. Finding that effectually to shut 
out this water would involve a heavy expenditure, the 
engineer took a sample of the percolating water for the 
purposes of analysis. Tohis great surprise and gratification, | 
the county analyst, Dr. J. C. Thresh, to whom the sample 
was submitted, reported that the water was equal as regards 
quality, if not superior, to the water obtained from the 
boring. Taking this fact in conjunction with the great head 
under which this water was obviously confined, it seems 
probable that at this spot the Thanet sands, or the Wool- 
wich and Reading beds above the chalk, are separated from it 


by some impervious band of clay and yield a_ toially 
independent supply of water. The importance of this 
evidence to the Braintree Council was of a_ two-fold 


character. First, there was no necessity to exclude this 
percolating water from the well; and, secondly, there is every | 
probability that, if required, an additional supply can be 
obtained by the simple process of driving a new boring for a 
depth of about 70ft. from the bottom of the well in order to 
tap the sand beds. It would be interesting to know whether 
evidence of a similar character has been obtained at any 
other place in the same geological area. 

New pumping plant.—The contract for this was let to 
Davey, Paxman and Co., Limited, of Colchester, who pro- 
vided the gas engine, producer plant and accessories; the 
pumps, head gear and other fittings in the well were, how- 
ever, executed by Glenfield and Kennedy, Limited, of 
Kilmarnock, under a sub-contract. The producer plant is 
of the ‘‘ Paxman’’ type, and comprises generator, scrubber, 
expansion chamber, and all usual accessories. The plant is 
intended for the use ofanthracitecoal. The engine is designed 
to give 41 brake horse-power at a speed of 180 revolutions per 
minute, using producer gas; the cylinder is 14in. diameter, 
stroke 9in. There is one fly-wheel, 7ft. 3in. diameter, weigh- 
ing 3 tons, and the crank shaft is extended so as to admit of 
an outside bearing beyond the fly-wheel. The power is trans- 
mitted by means of a double leather belt, Sin. wide, driving 
from a 3ft. drum on to fast and loose pulleys, 6ft. diameter. 
Thecountershaft carries a cast iron pinion, 1ft. 3in. diameter, 
geared to a spur wheel having hard wood teeth and 5ft. 6in. 
diameter. 

The pumps are fixed so that the suction pipe reaches 
practically to the bottom of the well. There are two pump 
barrels, 94in. internal diameter, of cast iron fitted with gun- 
metal liners. The buckets are of gun-metal, with a stroke of 
2ft., and are so designed that the valves discharge above the 
working barrels where the internal diameter of the stand pipe 
is of larger diameter, and a larger clear waterway is thereby 
secured. The rest level of the water being about 7Oft. below 
the surface, the pump head-box is fixed above this level, so 
that the buckets can be withdrawn without emptying the 
well, but, at the same time, the top of the bore pipe has been 
provided with a valve—operated from the 7O0ft. stage—so that 
it is at any time possible to empty the well by pumping with 
the valve shut. The rising mains or stand pipes above the 
barrels are each provided with an air vessel of large capacity, 
charged by a small air pump worked off the pump crank 
shaft. Above the head-box the rising main is formed of cast 
iron flanged pipes, 9in. internal diameter. The pump rods 
are of gun-metal, 2}in. diameter, below the head-box, and of 
steel, 2in. diameter, above. The couplings of the latter are 
of the “‘clam’”’ type, cast in halves and bolted together by 
horizontal bolts, thus avoiding the use of keys or vertical 
bolts. The thrust is taken by spigots forged on the ends of 
the rods and machined to fit the *‘ clam ’’ couplings. 

Test of plant.—A careful test of ‘‘ duty ’’ was made on the 
completion of the work. As it was not desirable to spare the 
plant for any lengthened period, the test was limited to 24 
hours. The following particulars of the test will be of 
interest. The coal was first weighed out in sufficient quantity 
to last throughout the test, and on completion thereof the 
producer was emptied and the surplus coal weighed. 





Total quantity of coal consumed 756 Tb. 

Water level in well at start 68ft. Sin. from surface 
a = »» at finish SO0ft. 9in 

Strokes of pump during test 62,810 

Theoretical discharge of pumps 364,926 gallons 

Actual - 35 H 





2 = 


3.7 per cent. 





Loss by ‘‘ slip” in pumps : 

\verage head on pumps, includi g friction in 
m in (1 mile) 

Total work done by pumps in water lifted 

Maximum consumption of coal per 2 million 


230.79tt. 
810,917,591 foot pounds 





foot pounds guaranteed by contractor 1.9 Ib. 
Units of work (of 2 million foot pounds each) 405.45 
405.45 x 1.9Tb. . = 770.35 |b. of coal 
Actual consumption = 756 00 lb. of coal 
Saving on guarantee 14.351b. = 1.8 per cent. 
Cost of coal per ton delivered 35s, Od. 
Fuel cost per 1 million foot pounds lo.174a.* 
(Or per 1000 gallons lifted 100ft.) jo 


* As the test was made within a few hours of the plant being started to 
work, the above result will, no doubt, be improved when the plant has 


The lowering of the pumps in the No. 2 well will then | 


THE ENGINEER 


| 


PORTABLE 


THE JOS. ¢C, 


ELECTRICAL 


NICHOLSON TOOL COMPANY, NEWCASTLE-ON-TYNE, ENGINEERS 





SAW BENCH 




















It has been found that when pumping regularly-at the 
normal rate of 14,600 gallons per hour, the water level in the 
well does not fall below a depth of S1ft. from the surface, 
thus leaving a reserve of 40ft. to meet the combined effects of 
a reduced yield and an increased demand. For the moment 
the available supply is at least 350,000 gallons per day, or 
more than tice the present maximum demand. 

Working costs.—It is, of course, impossible to give reliable 
figures for the gross cost of pumping until the plant has been 
in regular use for an appreciable period, nor until the quantity 
pumped can ascertained by means of a water level 
recorder, now being fixed in connection with the high-level 
tank ; but it is considered certain that, comparing the total 
annual working costs of the new plant with those involved 
by the old plant, the saving will provide more than suffi- 
cient margin to cover the whole of the capital charges in- 
curred in connection with the new scheme. In other words, 
the new scheme will not, it is anticipated, involve any extra 
cost to the ratepayers. 

The council have throughout been guided by the advice of 
Mr. Perey Griffith, M.Inst. C.E., F.G.S., of Parliament- 
street, Westminster, and the work recently completed, as well 
as that now contemplated, has been designed by him and 
carried out under his supervision, It is also interesting to 
record the fact that the extensions carried out in 1888 were 
designed by the late Mr. Jabez Church, and that Mr. Griffith, 
as his chief engineering assistant at that time, had a good 
deal to do with the details of the work then executed 

During the carrying out of the new work, Mr. H. H. 
Nankivell, the town surveyor and water engineer, has acted 
as clerk of works. 
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ELECTRICALLY DRIVEN PORTABLE SAW 
BENCH. 


THE cost of frequent handling of timber in large areas is 
enormous when it is considered that it has to be stacked and 
afterwards taken to a saw mill to be cut to desired lengths 
before despatching. The accompanying illustration repre- 
sents a portable saw bench fitted with an electric motor which 
has been designed to bring a saving in the direction indicated, 
inasmuch as the machine can be moved from place to place 
and the timber cut where it is stacked. All that is required 
is a cable to transmit the current. 

In the designing of this saw bench for the particular work 
in view, a complete departure from the usually accepted type 
has been rendered necessary. For example, whereas on the 
one hand greater strength was required so that the tool might 
withstand the rough usage to which it will certainly be sub- 
jected, the weight, on the other hand, had to be kept down to 
a minimum so as to permit of easy mobility. 

The power is transmitted from the motor to the saw by a 
silent chain, and we gather that this method of driving has 
answered exceedingly well. The saw spindle runs in self- 
oiling bearings of the ring type, and is carried in an adjust- 
able bracket which permits of tightening the chain when this 
is necessary. The bearings are made in such a way that 
dust is entirely excluded and the chain is protected by a 
guard with the same object. The machine is carried on four 
wheels, which are made wide so as to minimise the chance of 
the tool sinking on soft ground. The front wheels are 
arranged to swivel. 

The makers of this machine are The Jos. C. 
Tool Company, of Newcastle-on-Tyne. 
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DOCKYARD NOTES. 


THE sensational rumours about the adoption of oil fuel by 
the Admiralty appear to have even less foundation, in fact, 
than the average rumour. The actual basis appears to be 
the late discovery—see the announcement in THE ENGINEER 
of October 1st last year—that the latest batch of destroyers 
will revert to oilfuel. It will be remembered that the Ocean 
class destroyers and the Coastals have oil fuel only. The 
succeeding series of destroyers were given coal fuel only. 


IN those destroyers that are fitted for oil fuel much easier 





been at work for some little time 





working has been experienced. Oil is certainly preferable to 








coal as regards easy working. ‘The difticulty, howeve 
that oil is not a home product, and it is excessively in 
probable that any of the new big ships will be 
Every ship now-a-days, of course, carries a certain amount of 
oil, but that is another matter. 


* oiler 


ACCEPTANCE trials of the new battleship, St. Vince 
will take place at the end of this month. 
THE new United States battleship Arkansas was laid down 


by the New York Shipbuilding Company at the end of last 
month. She will carry twelve 12in. in the centre line and 
twenty-two 5in. 

THE German cruiser ** G,’’ successor to the Von der Tan: 
will be launched on March 22nd by Blohm and Voss. 


THERE is very great activity in all the Italian shipbuilding 
yards. It is reported on the authority of the Ministry ot 
Marine that 4 Dreadnoughts, 3 scouts, 40 torpedo boats, and 
12 submarine boats are to be completed, fully armed and 
ready for active service in 1913. We have our doubts, how 
ever, judging by the normal rate of Italian shipbuilding. 


THE Director of the Castellammare Dockyard, Nava! 
Constructor Calabritto, has invented, the Mori 
Leader, a special kind of torpedo-boat engine, whereby fun 
nels will abolished and their place taken by special! 
mechanical contrivances, like electric ventilators. The 
advantages of this invention are that, beside doing away with 
the funnels, which are always a good target in the time otf 
war, it diminishes the risk of fires being extinguished during 
rough navigation, and at the same time increases the 
facility with which steam in the boilers can be raised. 


SaVs 


be 


SOME further particulars of the new base which the 
German Government proposes to establish at the mouth 
the Elbe have been published, Although the Naval Fst: 
mates of 1908 provided the first instalment of £12,000 
towards the cost of this base, no further provision was mad 
in the Estimates of 1909, owing to the indecision of th: 
naval authorities regarding the details of the scheme. It ha- 
now been decided to extend the new naval port from Bruns 
buttel Lock to Kudensee, embracing the villages of Blangen 
moor, Ostermoor, and Arnial. The coal depdts will be 
situated at Blangenmoor and the torpedo harbour at Ostet 
moor. The work of construction will be pushed forward 
rapidly, simultaneously with the reconstruction of the Kaise1 
Wilhelm Canal, which is proceeding apace. 





THE Reichstag has passed the construction estimates for 
the German Navy. It comprises three successive instal 
ments, each of three first-class battleships, one armoured 
cruiser, and one small cruiser, and a fourth instalment oi 
two battleships and one armoured cruiser; ,that is to say, in 
all eleven battleships, four armoured cruisers, and six small 
cruisers. 





IN the matter of Clyde naval productions, special interest 
attaches to the second-class cruiser Bristol, which was 
launched from the stocks of John Brown and Co., Limited, 
Clydebank, on 23rd inst. While similar in dimensions and 
armament to the Glasgow and the Gloucester, which were 
launched some months ago from the shipyards of the Fai:- 
field Company, Govan, and Wlliam Beardmore and Co.. 
Limited, Dalmuir, the Bristol differs from her sisters, in 
being fitted with Curtis turbines, for the construction of 
which John Brown and Co. hold manufacturing rights 
in this country. Besides being the first vessel to be so fitted 
in Great Britain, the Bristol is the most powerful yet equipped 
with this type of machinery. Like other vessels of the City 
class, the Bristol will displace 4850 tons, her dimensions 
being :—Length over all, 453ft.; breadth, 47ft.; depth, 
28ft. 9in. The vital points are protected by an arched steel 
protective deck, extending the full length, and the coal 
bunkers are so arranged as to afford further protection to the 
machinery. The latter is designed to develop 22,0C0 
indicated horse-power, and with the vessel in her normal 
loaded condition, the estimated speed is 25 knots. The 
armament consists of two 6in. breech-loading guns, ten 4in. 
breech-loading guns, and two 18in. submerged torpedo tubes. 
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RAILWAY MATTERS. 


Apri Ist is the day now announced as that on which 
trains on the Long Is sland R: vilway will run through the Pennsyl- 
vania tunnel to the new terminus at Seventh-avenue, Manhattan, 

New York. From this point trains will run to all points on the 
Long Island to which the electrified lines extend. 


Qn 


{Tur Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners:-~Leek, *Caldon Low, and Hartington Light Railways 
Borrowing Powers) Order, 1910, amending the Leek, Caldon Low, 
and Hartington Light Railways Orders, 1898 to 1906. 


\n inquiry was recently held into the application of 
Bacup Corporation for power to construct a light electric railway 
from the centre of the town to the borough boundary at Troughgate, 
i) order to connect up with the Whitworth tramways. After 
hearing evidence the Light Railway Commissioners decided to grant 
in Order, 

Tue Boletin Oficial of 29th December contains a 
decree approving the plans and estimate, amounting to a total sum 

2,089,102 pesos gold (£417,820), submitted by the ** Direccién 

eneral de Ferro-carriles,” Buenos Aires, for the construction of 
the second section of the San Antonio-Nahuel Huapi Railway, 
from Colonia Valcheta to Corral Chico, a distance of 654 miles. 


‘HE communal authorities of Turin, states the Hlectri- 
1, have obtained power to construct and work an extension of 
the Ponte Regina Margherita-Barriera San Paolo electric tramway 
to the Corso Racconigi, and an extension of the Barriera di Casale- 
Piazza San Martino tramway to the Barriera di Francia, and to 
make alterations of the Via Carlo 
ine. 
We hear that the South-Eastern and Chatham Rail- 
ay Company will towards the end of next month ee a 
number of Pullman cars in some of its boat trains. 
room car and a buffet car are to be attached to the train which 
leaves Charing Cross at 9 a.m. for Dover, and returns from Dover 
t 3.20 p.m., and to the train which leaves Victoria at 1] a.m. 
Hover, and returns from the latter place at 5.20 p.m. If the 
experiment prove a success, it will be extended. 


Tue British Engineering Standards Committee have 
issued a third report (No, 50) on standard locomotives for Indian 
railways. This report is submitted in view of the issue of a new 
publication in supersession of the first and second reports (pub- 
ished in 1903 and 1907), and the opportunity has been taken of 
revising the recommendations in the light of subsequent experience. 
Among the changes are the inclusion of a metre gauge tank 
engine of the 2-6-2 type, the exclusion of the 5ft. 6in. gauge 2-8-0 
type goods engine (design A), 
ise has been made, the re-designing of the metre gauge 4-8-0 type 
yoods engine with a shorter wheel bs 
meter of the cylinders of the 4-6-0 passenger engines and the 2-8-0 
goods engines for 5ft. 6in. gauge. The report contains tabulated 
particulars of the standard engines, together with twelve plates of 
oft. Gin. gauge and four of metre gauge locomotives. 


In a paper before the Western Canada Railway Club, 
Mr. H. H. Vaughan drew attention to one of the causes of loss of 
economy in boilers when pressed. 
belonging to a locomotive tested at the St. Louis Exhibition in 
1904. The tests showed that the principal cause of inefficiency at 
high duties in a locomotive botler was loss of fuel unburnt. In 
the particular case referred to about 5 per cent. of the fuel was 
lost unburnt when the fuel burnt amounted to 25]b. per square 
foot of grate area per hour. This loss increased regularly with an 
increase in the rate of combustion until it amounted to 35 per cent. 
of the fuel tired when firing 1201b. per square foot of grate per 
hour. These tests show that the rate of combustion should be 
kept within ordinary limits, and that high-duty boilers should be 
designed to give greater rates of evaporation rather than greater 
rates of combustion. In other words, higher duties should be 
obtained by a re-design of the heating surface rather than by fore- 
ing boilers of ordinary design. 


AccorpinGc to the Railway News, the 
(;sovernment railway workshops have just turned out a new mail 
train consisting of seven carriages, a brake-van, and a travelling 
post-office. One of the carriages is known as a parlour compart- 
ment, one is first-class, two are second-class, and one is known as 
i composite carriage, or a first and second-class car-carriage com- 
bined. These five carriages will accommodate 
The parlour-car, in which seats can be booked, opens out to the 
full width of the train, and its interior decoration makes it appear 
like a miniature palace on wheels. There is lavatory accommoda- 
tion, a smoking compartment, and in the parlour-car are twelve 





chairs, which revolve at will, while a lounge has also been installed for | 
light and electric | 


those who prefer it to the chairs. The electric 
fans have heen fitted, and the ventilation is modelled on the most 
approved plan. The first-class compartments have seating accom- 


modation for six persons, and each of the second-class compart- | 


ments will accommodate eight persons. 


THE Homewood shops of the Pittsburg 
Company were built to accommodate single-truck cars and the 
transfer tables in the carpenter shop and paintshop have platforms 
only 11ft. long. 


pits and far enough outside so that the distance between the centre 
of the transfer table platform and the centre line of the surface 
track was approximately equal to the distance between truck 
centres of the double-truck cars, 


double-truck car is run over the transfer table and up on to the 
rails of the platform car, which have bevelled ends. The rear 
truck then stands on the transfer table and the wheels are securely 
blocked in place. When the transfer table is moved the platform 
car carrying the front truck moves with it. This arrangement cost 
practically nothing to erect, and saves the floor space which it 
would have been necessary to sacrifice if all of the tracks had been 
shortened to accommodate a wide transfer table. 


A RETROGRESSIVE movement in regard to the lighting 
of trains is proposed by the Prussian Minister for Railways. A 
few years ago, states the Electrical Review, the defects of gas 
lighting induced the railway authorities, in emulation of the 
action taken by other State Railways, to make experiments with 
various systems of electric lighting, particularly in the direction of 
putting in reading lamps over the carriage seats, as an addition 
to the gas lamps suspended from the ceilings of the carriages. A 
the results met with approval, the authorities decided to put in 
electric reading lamps in all the D coaches, numbering about 800, 
the lamps being supplied from plant carried in the luggage vans, 
with batteries for maintenance of the light when the trains were 
at a standstill or travelling slowly. This arrangement caused 
difficulties to arise when the coaches of other German and of 
foreign railways, which were not similarly equipped, were coupled 
to the Prussian trains, in which the Jamps were often without 
current owing to the lack of connections. Since that time gas 
lighting on the incandescent system has made progress, and in 
view of the increased effects thereby obtained, the Prussian 
Minister for Railways has now issued an order for the removal of 
electric reading lamps everywhere, and for the lamps to be used 
in future for the illumination of sleeping coaches. The only 
exceptions are the completely electrically lighted trains travelling 
long distances, as between Hamburg and Berlin, Hamburg and 
‘ologne, ke. No explanation for the discontinuance of the lamps 
has been given, and it is said that their removal implies a loss of 
£25,000 represented by the value of the lamps and fittings. 
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Alberto and Via San Martino | 


A drawing- | 
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of which it has been found that no | 


, and a reduction in the dia- | 


The boiler referred to was that | 


Queensland | 


about 180 persons. | 


Railways | 


In order to handle double-truck cars on these | 
transfer tables a track was laid across the shop floor parallel to the | 


A very low platform car carrying | 
a pair of rails runs on this surface track, and the front truck of a | 





NOTES AND D MEMORANDA. 


THE new French N Nivel Con Construction Bill ineludes a 
programme up to 1919, and proposes the construction of 28 battle- 
ships, 10 scout cruisers, and 52 ocean-going destroyers. It is esti- 
mated that this will entail during the period mentioned an 
aggregate expenditure of 60 millions sterling. 


From statistics for 1909, recently completed by the 
Bureau of Statistics of the Department of Commerce and Labour, 
it appears that the total exports of electrical goods during that 
year from the United States amounted to 13,027,550 dols. 
£2,605,510), an increase of 413,820 dols. (£82,764) over 1908, and 
a decrease of 4,433,225 dols. (£886,645) as compared with 1907. 


STaTIstics of aeronautical patents in recent years are 
given by Dr. W. A. Dyes in the Zeitschrift fir Luftschitiahrt for 
February. he number of complete patents granted in Germany 
was 73 in 1909, 36 in 1908, 27 in 1907. 14 in 1906. The corre- 
sponding numbers of provisional protections were 140, 48, 37, 14. 
In view of the fact that in Germany applications for patents are 
not published until the Patent-office has examined their validity, 
the author gives for comparison the number of applications filed 
by the English Patent-office in the same years, namely, 776 in 1909, 
224 in 1908, 189 in 1907, 43 in 1906, and 19 in 1905, 


AccorbiInG to the Electrical Review and Western 
Klectrician, the Park Building at Pittsburg, Pa, which is 15 stories 
high and contains 400 offices, was recently lighted by carbon- 
filament lamps and had its interior decorations painted a deep 
sea-green colour. It is now lighted by tungsten lamps, and has 
its interior painted a light buff colour. On replacing 3910 carbon 
lamps (56-watt) by 780 100-watt and 200 25-watt tungsten lamps, 
and 21,840 watts in 16 and 32 candle-power carbon lamps in the 











corridors and lifts by 8400 watts in 40-watt and other tungsten | 


| lamps, a total saving of 149.4 kilowatts is obtained, assuming that 


| all the lights are burning. 

WE learn from the Electrician that a paper by Dr. C. 
V. Drysdale on the theory of the dynamometer wattmeter, has been 
accepted as an ‘‘ original communication” by the Institution of 
Electrical Engineers. The investigation is mathematical, and the 
author's general conclusion is that a wattmeter which is free from 
| eddy currents, and in which the resistance exceeds 1000 ohms per 
millihenry of equivalent shunt inductance, will never have an error 
of more than 0.001 in the power factor under practical conditions, 
except when testing condensers with very irregular wave-forms. 
As the above condition is very easily secured with ample torque and 
small power consumption, it may be concluded that a well-made 
dynamometer wattmeter is superior to any other device for alternate- 
current power measurement. 

Tue Electrical World remarks that in a report sub- 
mitted by the chief signal officer of the United States army to the 
| Secretary of War, it is stated that there are now in the army 
service a total of 39 wireless telegraph stations, of which 13 are in 
the United States, 9 in Alaska, 5 in the Philippine Islands, 5 on 
artillery harbour tugs and 7 in the army transport service. 
signal corps has purchased a 2-kilowatt 100,000-cycle alternator 
for wireless telephone service. The advisability of the United 





The | 





| States adhering to the International Radiotelegraphic Convention, | 


1906, is recommended for the consideration of the United States 
Senate. Wireless telephone equipments are now being erected 
| at the Bureau of Standards and at the quarters of the signal corps of 
the army, in Pennsylvania-avenue. Washington. to conduct 
experiments with the object of selecting the best devices for army 
service. 

In a paper read some little time ago before the Ameri- 
can Institute of Electrical Engineers Mr. P. M. Lincoln elaborated 
a hydraulic analogy to a three-phase line which will be useful in 
enabling electrical engineers to form a conception of the 
phenomena of electric surges. He concludes that electrical trans- 
mission lines can be guarded against the dangers arising from 
electrical surges by using some or all of the following precautions :— 
By means of an overhead guard wire the quantity of electricity 
which a given lightning discharge is capable of superposing upon 
a transmission line is kept down. In practice it has proved of 
value in many causes of high-tension transmission. The use of 
efficient lightning protectors is absolutely essential. By earthing 
the neutral solidly the potential of the line is prevented from 
attaining dangerous values. It is also very essential to insulate 
| the windings of electrical apparatus so that they can withstand a 

momentary potential many times greater than the normal. 


TurEE kinds of bench marks were used by the United 
States Geological Survey in the spirit levelling in Ohio from 1898 
to 1908, inclusive, according to a bulletin by Messrs. 8. S. Gannett 
and D. H. Baldwin. The first form was generally used in the 
vertical walls of public buildings, bridge abutments, or other sub- 
stantial masonry structures, being a circular bronze or aluminum 
tablet, n. in diameter and }fin. thick, appropriately lettered, 
and hs ing a din, stem cemented into a drilled hole. The second 
form was ‘employed where masonry or rock formation was not 
accessible, and consisted of a hollow wrought iron post, 4ft. long 
and 34in. in outer diameter, split at the bottom and expanded to 
10in. so as to resist pulling from the ground. These posts were 
sunk 3ft. in the ground—after having been coated with asphalt— 
and a_ bronze tablet similar to the one already described was then 
| riveted tothe top. The third form was little used and is now 
altogether discontinued, being the ordinary split bolt of copper, 
| lin. in diameter and 4in. long. 
| A WRITER in an American contemporary 
| numerous failures of cast iron fittings, which were, howeve 
usual run of commercial 
metal nor the thickness were sufficiently good. The growth of 
cast iron under repeated heating is discussed, and reference is 
made to Outerbridge’s work. Steel fittings have also failed ; 
within the author’s experience only four out of twenty-five steel 
gate valves, 6in., Sin. and 10in. diameter, were fairly tight after 
one year’s service. A thoroughly sound steel casting can with- 
stand highly superheated steam, which does not initiate defects, 
but rapidly develops them. Gun iron is high-grade cast iron 
having a tensile strength of 30,000 lb. or more, and is adapted for 
180 Ib, steam with 300 deg. Fah. superhent. Analysis of various 
specimens of iron which failed under 250 deg. superheat are given, 
but the following successfully withstood 300 deg. superheat for 
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four years:—Silicon, 1.72 per cent.; sulphur, 0.085 per cent.; 
phosphorus, 0.89 per cent. ; manganese, 0.48 ; total carbon, 2.45 ; 
combined carbon, 0.17. © Low silicon, phosphorus, and carbon 


characterise it. 

Tue Acting British Consul at Rio de Janeiro reports 
that the number of foundries and metal works in Brazil has 
increased of late years, and in 1908 there were in the Federal district 
some 28 large foundries, 21 of medium size, and 8 small ones. The 
total capital of these is given as £200,560. The value of their 
annual production is estimated at £705,370, and the total number 
of hands employed at 2000. In addition, certain firms engaged in 
other industries possess foundries connected with their establish- 
ments. In the State of S. Paulo there are several manufacturers 
of safes, iron bedsteads, stoves, &c., and it may be presumed that 
the industry, in a modest form, is fairly general throughout Brazil. 
It is noticeable that, so far, the larger machinery has not been 
manufactured successfully in the country. All machinery and 
other manufactures of steel and wrought iron made in Brazil are 
produced from imported raw material. The coffee machinery used 
is said to be almost exclusively of home production, but in the 
manufacture of this and of locally-made rice-hulling machinery, 
the sheet iron covers, perforated screens for separation of berries, 











| stamped plates for husking, and iron wire mesh and shafting are 
| all imported 


extra heavy fittings, of which neither the | 


| the electric 
| suitable for driving, 
pumps for waterworks had gained their present position. 








| Windlass, cargo winches, 














MISCELLANEA. 


Ir is stated that negotiations are in progress between 
the Tame and Rea Drainage Board and the Birmingham Gas and 


Electric Supply Committee for the Pee gy any of a considerable 
area of the disused sewage farm at Saltley for the purposes of new 
works, 

OnE firm in Africa has supplied over 100 suction gas- 
engine plants during the last two years. The largest was of 230 
horse-power, and the smallest of 6 horse-power, with an. average 
capacity of 40 horse-power. Charcoal is the fuel in the majority of 
plants, though producers are furnished and guaranteed to operate 
on semi-bituminous coals. The charcoal consumption per brake 
horse-power hour varies, depending on the per cent. of full load 
carried by the engine ‘and its size, but the consumption rarely 
exceeds 2lb. per horse-power hour. While the cost of a gas power 
plant complete is about twice that of a similar steam plant, the power 
cost per hour is as 5:8 in favour of the producer plant and gas engine. 


At a recent meeting of the Royal Statistical Society in 
London an address was given by Mr. H. Verney on ‘* The Recent 
Considerable Increase in the Number of Reported Accidents in 
Factories.” Mr. Verney dealt with the continuous increase in the 
number of accidents reported as having taken place in the factories 
of the United Kingdom, and involving more or less bodily injury 
to the workpeople. This number, which was 8211 in 1890, had by 
1908 increased to 122,154, of which 1042 ended fatally. There 
existed a class of accidents—broadly speaking, those occasioned 
by power-driven machinery—which had all along remained practi- 
cally unaffected by these changes. But even this class, when 
isolated, showed an alarming increase, the causes of which it 
remained to investigate. This class of accident had, on the aver- 
age, increased three times as fast as the manufacturing industries, 


THE experimental researches into the effect of 
electricity upon fog commenced by Sir Oliver Lodge in Liverpool, 
and continued by him in Birmingham, have been temporarily 
suspended. The reason for this, the Hlectrical Engineer states, is 
not any modification of Sir Oliver's views on the subject, or any 
cessation of his interest. It is simply that the spot selected for 
the experiments in the neighbourhood of the old university build- 
ings in Edmund-street has failed to furnish the corpus vi/e in the 
shape of fogs to disperse. There is a proposal to conduct a similar 
experiment under Sir Oliver's direction and on a more extensive 
scale in London, somewhere in the neighbourhood of Hungerford 
Bridge, where it is hoped a choice assortment of fogs may be more 
often available. A sum of about £1000, however, is required in 
order to enable this installation to be made, and at present it is 
not clear how the funds are to be provided for. 





At the Héganiis coal mines in the South of Sweden, 
states the Jron and Coal Tradex Review, experiments have been 
earried on for some time with the smelting of fine iron ore by 
means of Swedish coal. These experiments were at first conducted 
with a Grindal furnace using coal of an inferior quality, for which 
it was desired to find an outlet. Later the chief director of the 
Héganiis coal mines undertook to conduct the experiments 
independently, and it appears that he has now obtained favourable 
results, and that sufficient data have been collected to allow of 
exact calculations and estimates being made. The owners of the 
Héganis coal mines—the Billesholm Aktiebolag—have, in conse- 
quence, resolved to build a furnace with a capacity of 15,000 tons 
of fine ironore perannum. When this furnace has been tested in 
practice with the view of discovering possible faults, the intention 
is to erect nine other furnaces of the same size and capacity. 


LEcTURING before the members of the British Foundry- 
men’s Association at the University of Sheffield, Mr. J. Mz itthews, 
of Walsall, gave a description of the various processes for producing 
malleable castings from the pig iron, which was generally made 
from hematite ore. He eae the history of the material, showing 
that it was not until 1730 that the manufacture of malleable castings 
was placed on a commercial basis by Thomas Luck, of Chesterfield. 
Even then, however, very little progress was made for more than a 
hundred years, and it was not until about thirty years ago that 
rapid development commenced. The principal work had been done 
in the United States. where it was calculated that the output to-day 
was a million tons per annum, or 80 per cent. to 90 per cent. of the 
total world’s output. Mr. Matthews’s definition of malleable cast 
iron was the same as that of the Iron and Steel Institute—an iron 
which when first made is quite in the condition of cast iron, but is 
made malleable by a subsequent treatment without fusion. 





THE Swiss Commission appointed to investigate the 
question of earth as the return circuit in direct-current systems 
has recently issued its preliminary report. After some introduc- 
tory tests, the permission of the Lausanne Corporation to run with 
the earth as the return circuit on the Saint Maurice-Lausanne 
Line was readily obtained, but the railway telegraph authorities 
noticed disturbances in certain of their lines and so refused _per- 
mission at first. The difficulty was, however, got over in 1908 by 
the simple device of inserting a few opposing cells in the telegraph 
lines affected and so neutralising the action of the drop in the 
constant current) earth return. The arrangement proved 
effective that the desired permission was then obtained. and after 
the necessary batteries had been put into use at four of the 
stations along the line the earth return service was adopted, and 
has been in regular use from August, 1908, up to the present time 
without any interruption. The return circuit can be changed 
over from ‘‘earth” to ‘‘line” (a second wire being available 
any time if desired in three or four minutes. 


Ata meeting of the Association of Birmingham Students 
of the Institution of Civil Engineers, which was held on Thursday, 
February 17th, in the University, Mr. A. C. Anderson read a 
paper on ‘‘ Centrifugal Pumps for Waterworks.” The advent of 
motor and the steam turbine, with high speeds 
were, he said, the reasons why centrifugal 
In Canada 
| and America special pumps were being adopted for fire services. 
By he advantage of the electric motor for quick starting 
was obvious. For waterworks duty the pumps should be of the 
soundest construction and reliable in every way. For main stations 
the driving could be done by electric motor or steam turbine ; for 
simiiar isolated plants producer gas or oil would be most suit: able. 
The running costs of turbine centrifugal pumping stations were 
extremely low, and there was a further saving in buildings and 
foundations owing to the absence of vibration and the smaller space 
required for the setts. There was no doubt that the high-lift cen- 
trifugal pump had a great future before it for waterworks service. 
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at 


THE new Japanese law for the encouragement of native 
shipbuilding came into operation with the beginning of this year, 
and includes provisions according to which, in the construction of 
the hull or the machinery for a vessel which is to receive a subsidy, 
foreign-m: ade materials must not be used except for the following 
parts, viz.:—Stem, stern post, rudder and rudder tiller, rudder 
post, uke and rudder pintles used for vessels of 3000 tons o1 
more ; triple serew shaft bearing ; stanchions of not less than /in. 
diameter ; all kinds of springs ; corrugated and plain or flanged 
furnaces ; rotor spindle or shaft, blades and buckets of turbine 
engine. The following articles used in the equipment of a vessel 
which is to enjoy the subsidy must not be foreign made, 
steering engine and gear, anchor chains, 

centrifugal pumps, hand pumps, fire 
auxiliary con 
Patented 





wire ropes, hawsers, &c., 
pumps, boat and other davits, electric apparatus, 
denser, steam pumps, dynamo, valves and cocks. 


articles or articles of new design made abroad can only be used in 
the construction of hull or machinery or in the equipment of a 
ship receiving a subsidy with the special permission of the Minister 
of ¢ 


‘ommunications, 
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| correspondents that letters of inquiry addressed tu the public, and 
| intended for insertion in this column, must in all cases be accompanied 
| bya large envelope legibly directed by ‘the writer to himself, and stamped, 
| tn order that answers received by us may be forwarded to their destina- 
| tion, No notice can be taken of communications which do not coinply 
with these instructions. 
| #27 «All letters intended for insertion in Tne ENGINEER, or containing 
| questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but asa proof of good , faith. No notice 
whatever can be taken of anonymous communications. 
ae We cannot undertake to return drawi ings or manuseripts ; 
therefore, request correspondents to keep copies, 


we must, 


REPLIES. 


KE. M. (Chelmsford).—The discussion on “ Centrifugal Force” 
cluded many weeks ago. Sec 
3ist. 

N. D.S. (St. Albans).—Large numbers of patents have been taken out for 
turbines driven by explosive mixtures—gas, oil, petrol, &c.—and hefore 
you spend any money you should examine them. This you can do at 
the Patent-ottice Library in) Southampton-buildings, 
See our article on the subject in our issue of February 11th. 
hook recently published by Griffias. 


was con- 


See alsoa 


INQUIRIES. 


TITANIA PUMP. 

Sirn,—I shall be much obliged if any of your readers can inform me who 
are the makers of the Titania pump, or where such a pump is to be 
obtained. THERMOS. 

February 28rd. 
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The State and Inland Transport. 


APART from questions affecting inland water 
Canals and Waterways serves to emphasise the 
general opinion of traders that railway rates in th's 
country are-so high as seriously to hamper British 
commerce, especially when in competition with con- 
tinental rivals. This is no new statement, although 
it is one which at the present juncture is worthy of 
renewed consideration, in view of the attempt on | 
the part of the majority of the members of the Royal 
Commission to find a remedy for the present unsatis- 
factory condition of affairs in the expenditure by | 
the State of huge sums on the improvement of 
inland waterways. This expenditure is proposed 
with the object not only of rendering the waterways | 
more serviceable, but of forcing down the existing 
railway rates by State subsidised competition. It 
cannot be urged, even by the most strenuous advo- 
cates of canal development, that the framers of the 
Majority Report have made out a strong case in | 
support of the scheme they propose, and if the 
State is to do anything in the future to bring 
about a general reduction in railway goods 
rates, it is ganna that some other means than 
an attempt to resuscitate an old and more or | 
less moribund transport system will be preferred. 
The proposal to nationalise the railways is one | 
which has often been made and is periodically revived 
with more or less enthusiasm by its advocates in Par- 
liament and elsewhere. Undoubtedly if the railways | 
belonged to the country, the State could materially | 
rates. But at what a cost to the taxpayer. 
Is it likely that a Government Department could 
manage the railway system of the country with the 
economy of the great companies? Not only the 
railways themselves but numerous adjuncts, such as 
docks, steamship lines,.and hotels are involved. | 
The paid up capital of the railways of the United 
Kingdom to the end of 1908, allowing for nominal 
1114 millions sterling, 


| 
} 
| 


and the average rate of dividend on ordinary | 
5i share capital in that year was a little under | 
3 per cent., so that it cannot be urged that | 


‘ailway shareholders obtain a lavish return on their | 
investments. Hence, without attempting to dis- 
cons of railway nationalisa- | 


doubt that the State acquisition of the railways | 
would not be followed by reduction in rates except at 


the last letter in our issue of December | 


Chancery-lane. | 


March | 
| towards the relief of the ratepayers generally nearly 


| four anda-half millions annually in the form of rates 


| portation generally. 
| Commission, 


| afford relief from high transport rates. 
jinstances as possible methods the remission or 
| reduction of taxation, or the guarantee of existing 





the cost of the general taxpayer, and if the taxpayer 
is to find the means whereby the general trade of 
the country may be benefited by lower transport 
rates, it becomes a question whether that end 
cannot be attained by other means than “nationali- 
sation.”’ English railways are—as Mr. Inglis points 
out in the Minority Report bearing his signature, 
which we refer to on another page—almost, if not 
| absolutely, alone among the railways of the world 
|in having had no financial help from the State. On 
the contrary, the action of the State in leaving the 
railways to sttendin at great cost with the once 
powerful canal companies, in giving them no support 
| against exactions of landowners, in maintaining an 
expensive system of parliamentary procedure with 
|regard to railway Bills, and in requiring an excep- 
tionally high standard of construction and equipment, 
has had a direct influence in helping to make the 
| capital cost of English railways by far the highest of 
‘any in the world. There is plenty of evidence 
among the mass of information collected by the Com- 
mission to show—what was perfectly well known 
before—that the physical and economic conditions 
of the country, added to State requirements, fully 
account for the exceptionally high cost of rail- 








way construction in England as compared with 
continental and other foreign countries. The 
railway companies are not to blame as a gene- 


ral rule for this high capital expenditure, and 
there is no wonder that our railway rates are 
in many instances higher than obtain in countries 
where conditions are more favourable to economical 
construction and working, and financial aid from the 
State is forthcoming in one form or another. There 
is, moreover, another factor which has considerable 
influence on the cost of railway transport in this 
country—the constant increase of local taxation. 
The railways of England and Wales contribute 


and taxes, or no less than £274 per mile of railway. 
On. the other hand, German railways pay only 
about £27 per mile. 

Whether the State should seek to foster the trade 
of the country by subsidising the means of inland 
transport is a question open to argument. There is 
much to be said both in favour of the theoretical 
principle and against it, but there can, we think, be 


ino question that, of the two methods available, 


State assistance of the railways in some form or 


|another is infinitely to be preferred to the sink- 


‘ ee ling of public money in the improvement of cer- 
transport the report of the Royal Commission on | 


tain sections of canals and waterways. Such an 
expenditure would not give traders of the country 
as a whole relief from high transport rates, but 
would benefit, if at all, particular localities at the ex- 
pense of the country generally, and, in addition, be 
unjust to the main means of transport, the railways. 


| Ontheother hand, it is conceivable that State subsidi- 
| sation of railways could be so arranged as to benefit 


the country as a whole and develop cheaper trans- 
One member of the Royal 
Mr. Davison, makes definite sug- 
gestions of financial assistance from the State 
to the railway companies, as owners of the more 


efficient and more widely spread means of in- 
ternal transport, deeming them calculated to 


Mr. Davison 


interest and dividends on stock for a term of years, 
in return for such reductions in the present legal 


| maxims of rates as may be considered expedient 


in the interests of the trading public. He further 
suggests the stimulation of the action of the Light 
Railways Act by the grant of State guarantees for 
| short periods. Mr. Inglis likewise holds that if the 
| State desires cheaper transportation it can gain that 
end more cheaply by assisting the railways than by 


| attempting the resuscitation of inland waterways. 


There may be difficulties in the way of carrying out 
any of these suggestions, but none is likely to be 
insurmountable ; but in any case the cheapening of 
‘railway rates will not be attained by the nationali- 
sation of either the railways or canals, but must 
be looked for in other directions involving less 
drastic economic changes. 


Cylinder Losses. 


IT will be remembered that we said last week we 
hoped to return to the consideration of Mr. Clark’s 
|paper on cylinder losses. Indeed, he raises so 
many interesting questions that the temptation!te 
consider them is irresistible. We find point after 
point that is puzzling, disputable, unorthodox, or 
convineing. The difficulty is to choose among them 
those which admit of being dealt with within the 
space available in these pages. We take them 
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What, for example, is the 
true function of compression? The question has 
searcely yet met with due consideration. In fact, 
it seems to have met with no consideration worth 
the name. 

The accepted view is that of Rankine. Com- 
pression neutralises clearance, and it helps to take 


almost at haphazard. 


the engine at each end of the stroke. 
it is at least known that the part played by 
compression is by no means so simple as this 
bald statement implies. Assuming the steam to be 
in the condition of a gas, its compression from the 
exhaust pressure to the initial pressure should raise 
its temperature by an amount determined by the well- 
known law that the temperatures will vary inversely 
as the volumes, or V : V':: ¢ + 461 : ¢ + 461. 


that any rise in temperature takes place. No doubt 
this is because we are dealing not with a gas, but 
with saturated steam ; all that is known with any 


certainty is that if there is about 30 per cent. of | 
water present the pressure will not rise beyond a 


certain point. That reached, liquefaction occurs, 
and the compression curve becomes a straight 
horizontal line on the indicator card. 
quantity of water is very small compression goes on 
steadily. 
time ? 

it is not easy to take the temperature in the body 
of steam in a cylinder. 


quite another affair. What happens when we 
work with superheated steam? There is absolutely 
no evidence that steam ever is superheated when 
being compressed in a steam engine cylinder, and 
there is evidence to show that it is not. Mr. Clark 
states that in all his experience he has never come 
across a reciprocating engine worked with super- 


heated steam in which any superheat appeared in the | 
in the | 


it was all lost in some way 
The natural deduction is, of course, that 


exhaust : 
cylinder. 
the steam compressed contains free water. 
point of interest is this—will this free water, if the 


percentage is small, be converted into steam by | 
In one | 


compression, or will it remain as water? 
word, will the compression make the steam drier 
or wetter? If it makes it wetter, then compression 
does mischief. Laboratory experiments carried out 
with the eudiometer do not help us to any real 
knowledge of what goes on in a steam engine. 
there are practical facts which bear 
subject. has been found in the case 
running pumping engines 


It 


horizontal that the 


results were the same whether steam was admitted | 


to the jackets or not, when the compression heel of | vary between 0.462 and 0.7 for different pressures | 


the indicator diagram was almost rectangular, 
that is to say, when the engine worked without 
compression. But a considerable advantage was 
gained from the jacket when the compression was 
considerable. We have observed a_ precisely 
similar phenomenon with a large compound portable 
engine. The best results were obtained with com- 
pression reduced to a minimum and steam cut out 
of the jackets. We do not attempt to offer any 
explanation. When we consider that it is in the 
clearance space that initial condensation is supposed 
to take place almost altogether, it seems that what 
goes on there should be made a subject of most 
careful investigation; and that an inquiry into the 
part played by compression, both with superheated, 
dry saturated, and saturated steam ought to be 
carried out in a way that would exclude the 
influence of other factors. We remember one trial 
of this kind in which the variation in the amount 


of compression was obtained by fitting false faces | g00d reasons for permitting Germany to try for) it delays. 


to the cylinder covers. Here the old mistake was 
made—two experiments being made at the same 
time. Not only was the compression altered, but 
the amount of clearance. Of course, nothing was 
learned. 

The latter portion of Mr. Clark’s paper is devoted 
to turbine practice. It is of some interest to know 
that the efficiency of the turbine measured in pounds 
per horse per hour is curiously near to that of the 
reciprocating engine. Do away with the missing 
quantity in the latter, and we ought to have a 


thermodynamic efficiency far greater than that of | prevent any unhappy issue of the kind, a bridge | 
the | 


any turbine made. The whole theory of the 
inissing quantity is based on cyclical action—the 
alternate heating and cooling of the cylinder walls. 
Now in the turbine there is no action of the kind, 
and ostensibly the thermodynamic efficiency ought 
to be very high indeed. Furthermore, it is clear that 
as work is done, unless the steam is superheated, 
the expansion curve as the steam proceeds through 
the various stages of a Parsons turbine ought to 
show the drop due to this and the dryness fraction 
ought to diminish, 


So | 
far, however, as we are aware, there is no evidence | 


When the | 


Does the temperature rise at the same | 
No one seems to know, because no doubt | 


The most that has been | 
done is to try and get the temperature of the metal | 


The | 


But | 
on the) 
of slow | 





batic expansion the work performed is obtained at 
the expense of the internal heatof the steam which, 
falling in pressure and temperature, conforms to 
this condition, and the work done is equal to the 
heat drop and should correspond to the portion of 
the steam liquefied. It has been considered that 
the expansion which takes place in the turbine 





sion which takes place in the reciprocating engine ; 
| but this is extremely doubtful, and indications point 
|to the fact that the expansion in many instances 
|shows increased dryness from stage to stage. 
| Whether this is due to part of the kinetic energy 
| being rubbed down into heat or to part of the steam 
|expanding without doing work, or to both these 
| causes in combination, is not altogether clear.”’ 


some time 
almost 


ago 
always 


—Mr. Aspinall—said 
'exhaust from turbines is 
heated. 
to be explained concerning the action of steam in 
a turbine. 

In testing steam engines of any kind a balance 
sheet is drawn up setting forth the amount of heat 
received and the nature of its expenditure, the 
total heat, for example, in 1 lb. of “dry saturated ”’ 
steam of 200 lb. pressure absolute, measured from 
120 deg. Fah., is 1110 units. But 2545 units 
expended per hour represent 1 horse-power. A 
|fairly good engine will use 15 lb. of steam per 
indicated horse-power per hour. 
16,650 units. 
|remaining 14,105 units. How is this expended ? 
| We know that a large portion goes to the condenser. 
| That is an unavoidable loss. But we know nothing 
|else accurately. 
|a great many years by the help of a great many 





|experiments to arrive at definite knowledge, and | 


| they have failed; and it is a disheartening circum- 
| stance that no matter in what way steam does its 
work we have unaccountable losses. Unaccount- 
|able, that is to say, in that the losses cannot be 
directly traced to any particular cause. Thus the 
| turbine, whether an impulse or a so-called pressure 
| wheel, works non-cyclically, and yet it hasapparently 


to have: or else, as we have said above, there is a 
remarkable fortuitous similarity in the practical 


thermal efficiency of the turbine and the piston | 
That is to say, in the weight of steam | 


engine. 
actually used to obtain a horse-power. 

In dealing with superheating Mr. Clark refers to 
the labours of Professor Knoblauch and Dr. Jakob, 
of Munich, who have been trying to determine the 
true specific heat of steam. They have found it 
and degrees of superheat. More than half a century 
has been permitted to pass without any serious 


attempt being made to settle the point; and now no! 


why the specific heat should vary. 
known that for a perfect gas the specific heat is con- 
stant, and that steam is not a perfect gas. If, says 
| Mr. Clark, the exhaust from a turbine is super- 
heated, theoretically the efficiency ought to be 
| 100 per cent., which is absurd. “ It would appear, 
|therefore, in ascertaining the thermo-dynamic 
| efficiency: of a turbine, to be correct to ignore alto- 


| 

} 

ue 

| one has proposed any satisfactory theory to explain 
| 


| gether the quality of the steam at the lower tem- | 
| perature and simply take the pressure and its) 


| corresponding temperature of saturated steam.” 
| Concerning the use of superheated steam at sea, 
: ea 

| Mr. Clark has a good deal to say which is not alto- 
gether favourable. In this he is in agreement with 
most British marine engineers, who appear to have 


| results on a large scale. 
| 
| Iv is told by Tacitus that after the Batavians 
|and Romans had done battle with each other 
|for many months, a desire for peace prevailed, 
| and it was arranged that the opposing generals 
| Civilis and Cerialis should meet to discuss the 
|terms. In those days a peaceful conference of the 
| kind was likely enough to end in bloodshed, and to 


Delay—the Peace-Maker. 


jover the river Nabalia was broken in 
|centre, and the disputants, restrained from jump- 
jing at each other’s throats by this simple 
| expedient, debated the terms across the gap. It is 
|a loss to history that the ancient documents which 
|take us thus far break off suddenly, and we are 
| as to the outcome. 
and in a less sanguinary type of 
Between 


left uncertain 
| prosaic days, 
| warfare, we adopt a similar expedient. 
| the opposing parties we interpose a table. 


up the momentum of the reciprocating portion of | more closely approaches this curve than the expan- | 


But | 


It | 
will, perhaps, be remembered that a correspondent | 
that the | 
super- | 
If this is the fact, a good deal remains | 


That represents | 
Deduct from this 2545, and we have | 


A great many men have tried for | 


a missing quantity which theoretically it ought not | 


It is only | 


In these more | 


On either | 
Mr. Clark says: “In adia-| side we arrange our representatives, and at either | London County Council has given orders for manu- 
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end—the cynic may say to separate them as far as 
possible—we place the champions-in-chief, the 
chairmen, and we eall it a conciliation hoard. 
How much peace, how much concord; what 
stilling of wild impetuous natures, what for. 
getting and repenting of hot words; what 
acquaintance with the other man’s point of view, 
and what establishing of friendship and respect, 
has not that table, the true board itself, seen! \Ve 
jall of us talk freely enough of conciliation——some, 
the fire-eaters, with hatred; others, milder and 
sober citizens, with approval—but nearly all of us 
without knowledge. We recognise that the con- 
ciliation board is a machine for composing ditfer- 
ences just as we recognise that a loom is a machine 
for producing fabrics ; but we know as little about 
the intimate workings of the one as we do of thie 
other. That the loom must blend together weft 
and woof we know, and that the conciliation board 
must harmonise opposing interests we know, hut 





| the means by which those great ends are attained 
'is hidden from us. 

| An anecdote of one of the most famous of the 
| engineering conciliation boards will give us the clue 
| 

| 


to much of their success. For some time an 
important issue had been discussed, and the terms 
of agreement were practically settled, when a repre- 
sentative who was there for the first time, a man 
full of wild, unbalanced zeal bred in a local debating 
club, who had sat restlessly whilst the peaceful 
negotiations proceeded, at last lost restraint of himselt 
and poured out a long vituperative harangue of the 
kind with which Hyde Park has made us familiar. 
The board remained silent under it, the men of 
| the speaker's party alone showing some uneasiness 
and shame of the outburst. On the other side ot 
| the table the representatives sat still as men experi- 
enced in that kind of thing, said nothing, and 
sketched upon their blotting-pads. For five or ten 
minutes the board gave rein to the orator, who 
grew more and more violent as he worked himsel! 
}up to hisclimax. Then, ata well selected moment, 
the chairman of the employers quietly held out his 
hand and asked for one moment's interval. The 
speaker stopped, and turning to the other chairman 
the first said, “ It has just this moment occurred to 
me that in the terms of settlement we have made 
| we forgot to mention so and so.” The subject was 
perfectly trivial, but the men’s chairman, with 
infinite tact, bred also of much experience, took it 
|up and turned it this way and that, and so for five 
minutes a small thing, absolutely of no import- 
ance, was debated with calmness and solemnity 
Then the chairman turned again to the speaker, 
apologised for having found himself obliged to inte: 
rupt and requested him to continue. But the fire 
had gone out, the excitement had subsided during 
| that five minutes’ interval when men talked quietly 
to each other, and the fire-eater, after a lame attempt 
to mend the broken string of eloquence, subsided 
into silence. 

That is the record of a true event, and 
gives us an unmistakable clue to the success 
of conciliation boards. Delay—it is Delay that is 
the great peace-maker. If only when argument 
is hottest and strife seems most imminent 
a delay, made doubly effective by some 
simple every-day commonplace, some homel) 
occurrence intervenes, the chances of a peaceful 
issue are increased a thousandfold. This 
recognised in all the terms of settlement that are 
|drawn up now between employers and employed. 
‘It is always specified that notices may not be given 
by either side till a certain interval has elapsed. 

In that interval the conciliation board meets, and 
It delays hasty action, and it prevents 
| the sudden precipitation of a conflict. It has fiery 
| partisans on both sides, one urging a lock-out, 
the other a strike, and it sits still and unruffled 
and delays. And as time goes hot blood subsides : 
|one by one the aspects of the case as seen from the 
other side impress themselves on the mind, and the 
| spirit of conciliation drives out the spirit of strife. 
| In a few months on a conciliation board men learn 
| infinite tact, but above all, they learn to look at a 

question from both sides, and with that knowledge 

'comes respect for the opponent, and with respect 
|comes the real desire to reach settlement, not by 
resort to arms, but by the recognition of the fact 
that interests that in appearance seem to conflict 
are in effect but one. But above all, they learn 
that Time makes for Peace. 
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A Legend of Fair Houses. 


A FAIR house is the epithet of a firm that pays 


| the standard rate of wages of the district ; an unfair 


house is one that pays less. Hitherto, when the 
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fuctured goods it has specified that the hours of 
labour and the rate of wages on that work must be 
regulated according to its ideas of fairness, but it 
has made no effort to ensure that work done for 
other people is not executed under conditions 
whieh it itself would not tolerate. Now it proposes 
io change that state of affairs, and, following the 
example of the Glasgow Corporation, to insist that 
any firm which tenders for an L.C.C. contract shall 
have at the time a “ fair’’ reputation 
say, that it shall not only agree to pay the standard 
rate of wages and work the standard hours on the 
Council’s contract, but that it shall habitually pay 
those wages and work those hours. This  pro- 
position, which has obviously been brought forward 
hy some of the advanced members of the Council, 
has been reported on by the General Purposes 


Committee, and was discussed on Tuesday. The 
Committee have endeavoured to make a com- 
promise. They recognise the fact that a hard- 
ind-fast order of the kind opens the door to 


excessive charges, and they consider that the best 
interests the Council will be served, without 
prejudice to its desire to deal only with “ fair 
houses,’ by adhering to its established practice as 
regards public tender. They made the following 
wise observation on the whole matter, an observa- 
tion which shows quite a surprising sympathy with 
the trials and troubles of the manufacturer :—" In 
the framing of standing orders, or the settlement of 
conditions of contract on the subject of rates of 
wages, &c., it is necessary to remember that these 
orders or conditions are imposed upon employers in 
regard to matters not always free from difficulty or 
doubt, even where the Council has the fullest rights 
under contract to demand disclosure of information. 
ven where the Council has full contract rights, the 
discovery that the contractor does not, say, pay 
fair wages to a particular class of workmen, does 
not and cannot expose him to a penalty which by 
itself would be deterrent. The result of any dispute 
with a contractor on a wages clause in his contract 
must have far reaching consequences, affecting on 
the one hand his reputation as an employer, and, 
on the other hand, his reputation with the Council 
and others to whom he looks for contracts. In 
other words, ‘fair house’ requirements, however 
framed, are far more a reputation risk than a con- 


of 


tract risk ; and for this reason we consider that the | 


‘fair house’ requirement can never be logically and 
clearly stated, if stated only in conditions of con- 
tract or in declarations incident to contract.” 
Hence the Committee are of the opinion that the 
difficulty would be adequately met if the Council 


laid it down by standing order that they would in | 


effect deal with “ fair houses "’ only. 
It is possibly a little difficult for anyone who is 


not conversant with the fine shades of difference 


which are the stock-in-trade of the conciliator to | 


tind in what the refusal to give an order to an 
unfair house differs from a refusal to accept its 
tender, and it made infinitely more difficult 
by the amendments which have been accepted, 


is 


one of these going so far as to specify penalties | 
if a contractor should represent himself to be a! 


“fair house’ when he did in fact prove to be 
otherwise. The Committee, however, are satisfied 
that there is a difference, and we believe it to 
he in effect that the Council remains free to con- 
sider all tenders, whereas were the other line taken 
tenders would only be accepted from houses on a 
list carefully compiled after exhaustive inquiry. 
The object of the advocates of the new measure 
wppears to have been the production of a list from 


pay trade-union rates of wages should be rigidly ex- 
cluded. That the Council has selected the wiser 
plan in not saddling itself with an unnecessary con- 
dition will not be doubted. It is, however, to be 
hopedthat it will not enforce at home a condition 
which is not and cannot be enforced abroad. It is | 
all very well to say that Belgian ironwork is made 
under the standard conditions of the district, but 
that is obviously using the letter of the law to defeat 
its spirit. A municipal body which is supported 
by the general purse ought, as much as any Govern- 
ment body, to give all the employment it can to its 
own people, and if the cost is greater it must bear 
in mind that the enhancement is due to acquiescence 
in its own restrictions. If this is borne in 
mind, the Committee’s remarks, which are also 
included in the report, on the difficulty of con- 
trolling contracts with agents will disappear, for it 
will generally be possible to obtain goods direct 
from the manufacturer. These remarks about the 
control of agents for foreign goods suggest, by 
the way, the unpleasant thought that more of the 
Council money goes abroad than is_ generally 


that is to | 


| 
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ENGINEERING PROGRESS IN SOUTH AND 
CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 
moe y. 
BARRANQUILLA, COLOMBIA, S.A. 
January 31st, 1910. 

Ir is to be feared that a great many British manufac- 
turers, when they put themselves to the trouble—and this 
| is not very often—to consider the possibilities. of extend- 
| ing their trade in the Latin-American countries, are dis- 
| couraged by the reflection that the United States, being 
situated so much nearer to South and Central America 
than we are, the trend of trade must, of a necessity, be 
overwhelmingly in favour of the former, and that it would 
be hopeless, therefore, to make any effort to compete. 
While it is useless to deny the fact that the United States, 
geographically speaking, are in possession of an initial 
advantage, it must also be borne in mind that Great 
Britain has an even greater advantage vet—the means of 
transportation. In order to realise the great benefit 
which its geographical position confers upon it, the 
United States must obtain the assistance of regular 
steamship lines to carry its products to the markets of 
South and Central America. And it is this same valuable 
assistance that is lacking. I do not think, however, that 
the reproach of not possessing any transportation service 
worth speaking of will for very much longer be merited. 
1 hear of a decided and earnest effort which is being made 





establish an efficient and regular steamship service between 
the United States and South and Central America, which 
plan, if carried out, will make an immense difference to 
British manufacturers. 

At present there are some thirty-five regular steamers 
sailing monthly from European ports to South America, 
as against four steamers per month from New York to 
Brazil, seven to the river Plate, and three or four to the 
West Coast, or, say, a total of eighteen. If the arrange- 
ments contemplated are carried out, however, we shall 
see the United States with several direct lines of fast 
cargo steamers from South Atlantic and Gulf ports 
running to all parts of Mexico, Central America, the 
West Indies, the northern coast of South America, and to 
points on the West Coast reached by way of the Panama 
failway and the Tehuantepec Railway. The opening of 
the Panama Canal in 1915, of which there can now no 
longer be any doubt whatever, will make matters all the 
worse for us and all the better for our keen and energetic 
competitors. These being but bald and incontrovertible 
| facts, they must be faced and met. 

Let it be remembered that the demand of the Latin- 
American markets is principally for manufactured goods, 
and that the articles which Great Britain is chiefly con- 
cerned in supplying—among them being agricultural 
implements, vehicles, locomotives, railway-plant and 
equipment, machinery, steel-rails, corrugated iron sheets, 
machinery, and wire- 





builders’ hardware, electrical 
| ropeways—can all be produced in the Southern States of 
; America, and, with regular and efficient steamer-trans- 
| portation, could very speedily play havoc with our trade 
|in these articles. The importance of our South and 
| Central American trade can be better appreciated when 
it is remembered that the combined area of this market 
covers 9,000,000 square miles of territory. It has a 
population of 65,000,000, and this is rapidly increasing. 
Buenos Aires, the capital of the Argentine Republic, and 
at present one of the greatest markets, has 1,200,000, 
while Rio de Janeiro, the capital of Brazil, another of our 
great commercial strongholds, has a population approach- 
jing to 1,000,000. 

That we are still an important factor in the trade of 
| these and other Latin-American centres is clear from the 
| figures which are obtainable of the total commerce 
carried on there with the rest of the world. The import 
| trade of Latin-America was once almost overwhelmingly 


| in our favour, but things have changed for the worse, so 
| far as we are concerned, within the past ten years; and 
|in order to maintain our position in these markets it is 
necessary to neglect no opportunity, however small or 
| insignificant it may appear, since we are being watched 
and out-quoted not only by American manufacturers, but 
by the German, French, Belgian, and even the Japanese 
in certain things. 

It is more valuable for the purposes of this article— 
which, it is hoped, may in a measure serve to awaken the 
manufacturers of Great Britain from their long-sustained 


which the names of all firms which do not habitually | "difference—to quote concrete cases rather than supply a 


host of figures. There is little difficulty in doing this, 
since not a day goes by but I am confronted with 
evidences of the reckless and altogether incomprehensible 
slackness of certain British manufacturers and merchants 
in dealing with customers in this part of the world. It ¢s 
not always a matter of ignorance either; as often as not 
it is a case of sheer carelessness and lack of system which 
accounts for the loss of orders and the causing of offence 
to customers. And once a Spanish-American customer is 
slighted, or his wishes are studiously disregarded, he is 
lost as much as if he were dead and buried. 

It is scarcely remunerative for manufacturers to employ 
the exclusive services of a traveller, since, in all pro- 
bability, his expenses would more than swamp such 
benefits as his canvass could procure. Therefore, it 
is customary to find one traveller touring the Spanish- 
American Republics representing as many as forty or 
fifty manufacturers, at the same time and in the same 
place, many of the firms being even competitors of one 
another. It is usual for this traveller to be the servant 
of some large commission house, which pays his expenses 
and remunerates itself by charging a commission of, say, 
5 per cent. upon all the orders obtained by its traveller. 
As a matter of fact, however, this commission often 
swells into 10 per cent., and even to as much as 12} per 


* [No. IV. appears upon page 187 of this issue. This letter has been 
received from our Commissioner at the moment of going to press, but as 
it contains timely advice to manufacturers and dealers we think it advis- 





supposed. 


able to print it at once.—Epb. Tur E.} 





by influential peopke, of whom President Taft is one, to | 
d peo} 


cent., since the manufacturers, the profits of many of 
whom amount to 80 per cent. upon the original cost of 
construction, allow an extra commission of anything 
between 5 and 7} percent. to the agent. The latter, how- 
ever, besides being responsible for his travellers’ expenses, 
and his not infrequent serious blunders, must take all 
responsibility for the due payment of the goods delivered, 
and in countries Jike Latin-America this responsi- 
bility is no light undertaking. He also pays the manu- 
| facturer in cash seven days after the goods are delivered. 

An instance of manufacturers’ and agents’ carelessness 
has just occurred in Colombia. A small order was sent 
home by the traveller of a certain commission house for 
some brewery machinery. The instructions were to 
| supply not alone the machinery, but a chimney, a boiler, 

and some other small items, but not to keep back ship- 
|ment until the whole order was ready, the machinery 
| being required forthwith. The traveller took the order 
upon these terms, undertaking at the same time that the 
first part of the order, at least, should be shipped in “ four 
weeks.” The instructions in the home-office were either 
misread or neglected, with the result that the machinery 
and other goods ordered were kept back until the whole 
of the shipment was ready, and finally were despatched 
in eight weeks, and not in four as arranged. The 
consignee, upon receiving the invoice, cabled that he had 
“cancelled the order, and had given it, four weeks pre- 
| viously, to an American firm, which had already delivered 
the goods.” 

In the meantime the British-made articles were on the 
sea, and as soon as they arrived at the port of destination 
they were refused acceptance by the consignee. In this 
zase the loss will fall upon the agent, and it is a moot 
question whether he or the manufacturer is really to 
blame. In any case, whoever is the culpable party, the 
fact remains that a little better system in the manner of 
recording and fulfilling of orders would have entirely 
avoided the serious blunder committed, and the heavy 
loss incurred. 

That many of the mistakes which occur in the taking 
of orders in Latin-America should arise from the employ- 
ment of travellers who are insufficiently acquainted with 
Spanish is comprehensible. In the case referred to, 
however, there was no such reason alleged. The order 
was, as a matter of fact, taken by a Spaniard, and while 
the original instructions were also in Spanish, the English 
translation, which I have read, was so clear that no 
mistake was possible had the same but met with the 
most ordinary amount of attention. This lack of atten- 
tion is frequently, however, the cause of disappointment 
and heavy loss, which fact is abundantly proved day by 
day. 

As an illustration of this, a traveller representing 
another British commission house sent home to his 
firm an order for several thousand jute-bags, with 
carefully conveyed instructions to mark a certain number 
of them in one way and the remainder in another. 
The order was given and accepted upon these conditions 
only, since the customer requiring them intended to use 
the bags for two entirely different purposes. When the 
consignment was received it was seen that all of 
the bags had been marked in the same manner. Result 
the whole order was rejected, and the commission house 
has lost a customer who had been upon its books for 
twenty years and more. 

In yet a third case a large quantity of similar bags, 
which were ordered of a certain weight, were found to 
scale 3 of an ounce more than they should. Here the 
Venezuelan consignee, entirely without regard to honesty, 
in my opinion, declined to accept delivery of the goods 
unless a reduction in price of 2d. per bag were made. The 
wholesale price being but 43d. per bag, the claim for a 
nearly 50 per cent. reduction seems preposterous, more 
especially as no serious inconvenience was caused by the 
excess weight. In the end the shippers were obliged to 
give a concession of 1d. per bag, thus completely forfeit- 
ing their small amount of profit. 

These, among a host of other instances which could be 
given, should serve to prove the dangers of attempting to 
do business in countries like these, where the code of 
commercial honesty is not always a very high one, and 
where, in the event of a mistake being made, however 
slight, the consignee will do everything in his power to 
wriggle out of responsibility for payment. The greatest 
safeguard is to employ only the services of a thoroughly 
expert traveller, to insist upon bankers’ references before 
giving credit, and to bind the commission agent and 
shippers in such form as to cause all losses which can be 
traced to them to be borne by them. Above all, it is 
necessary to read carefully the orders as received, and to 
execute them faithfully. 

No manufacturer doing business with any of the 
Spanish-Americart Republics should attempt to act as his 
own forwarding agent. If he does, he is practically 
certain to come to grief. The forwarding agent is abso- 
lutely necessary, but in consigning their goods to him 
manufacturers should not merely content themselves 
with cursory instructions, leaving it to the agent to carry 
them out or not, as he may please, but to make the due 
performance of such instructions a part of the contract. 
Many a valuable shipment has been either lost or rejected 
on account of the inattention given to the regulations of 
the country to which the goods have been consigned 
having been ignored. It is impossible to be too careful 
with regard to the marking, weighing, packing, &c., while 
agents should be advised as to the number and character 
of the packages forwarded; the marks and numbers, if 
any, on same, the weights—both gross and net, since in 
Colombia, Venezuela, &c., the customs dues are reckoned 
upon gross weight, and not upon values—in pounds or 
kilogrammes, as the regulations may demand ; the nature 
of the contents of each individual package ; the value of 
every kind of article, whether consigned “ direct” or “ to 
order’; whether to effect insurance—stating the amount; 
whether or not to prepay freight and charges, which is 
optional ; and full instructions as to what disposition to 











make of the bills of lading, consular invoices, Xe. 
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The overlooking of any one of these particulars, 
although perhaps not deemed of any great importance on 
your side, may well result in a whole consignment being 
rejected, or, at least, held up by the Customs-house 
officials—great sticklers for details as they are—for an 
indefinite period. By due observance of these and other 
particulars there is little reason to apprehend trouble in 
these countries. After all, if an order for goods is worth 
accepting, it is surely as well worth while to carry out the 
provisions of such order with every care and attention. 
Moreover, it is only at first that the close attention of 
manufacturers and shippers is necessary ; soon the details 
become fixed in one’s memory, and their due performance 
almost automatic. In any case, if they are not to be 
observed, and observed to the letter, it is better to decline 
the business entirely. It is, I know, difficult to teach old 


dogs new tricks; nevertheless, I hope that the lesson | 


which I have above attempted to impart will not be 
altogether lost upon manufacturers and shippers at home. 





OBITUARY. 


WILLIAM ROBERT GREEN. 


WE regret to have to announce the death on Sunday, 
the 6th inst., at Forest Hill, of Mr. William Robert 


HIGH-SPEED 














Green, M.I. Mech. E., who was for about half a century | 


associated with R. Waygood and Co., Limited, lift and 
crane manufacturers. 

Mr. Green was born at Poole in 1838, and served his 
apprenticeship with Gourlay Bros., marine engineers, in 
Dundee. 


uncle, the late Richard Waygood, who had founded the 
present business, in 1833, at Beaminster, Dorset, and who 
had removed it to London, in 1840, to works in Newing- 
ton-causeway. Mr. Green, who subsequently became a 
partner, contributed very largely to the rapid develop- 
ment of the business in the new works. Later on, when 


After about four years’ service in the Royal | 
Navy, as engineer on the Radamanthus, he joined his | 


VERTICAL DRILLING 
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the business was formed into a private limited company, | 
Mr. Green was made a director, and since his retirement | 


two or three years ago, he has acted as consulting | 


engineer to the company. He was highly respected by a 


large circle of friends. 


CHARLES EMMOTT. 


The death is announced as having taken place, on 
Friday last, of Mr. Charles Emmott, the chairman of 
Robert Stephenson and Co., Limited, shipbuilders and 
locomotive engineers,of Hebburn-on-Tyne and Darlington. 
Mr. Emmott, who was born in May, 1861, was the fifth 
son of the late Mr. Thomas Emmott, of Brookfield, 
Oldham, and Anchorsholme, Poulton-le- Fylde, and brother 
of the Right Hon. Alfred Emmott, M.P. for Oldham, and 
Chairman of Ways and Means in the last Parliament. 
Mr. Charles Emmott graduated at Christ Church, Oxford, 
and during his University career was President of the 
Union. He married in 1891, Lady Constance N. 
Campbell, youngest daughter of the late Duke of Argyll, 
and he was thus brother-in-law to the Duchess of North- 
umberland and Lady Francis Balfour. Mr. Emmott was for 
many years a member of the Stock Exchange, but in later 
times he held positions of importance in large commercial 
undertakings on the North-east coast. As we have said, 
he was chairman of Robert Stephenson and Co., Limited, 
and he was also chairman of the Cleveland and Durham 
County Electric Power Company; the Cleveland and 
Durham Electric Power, Limited; the Elswick Steamship 
Company, Limited, of Newcastle-on-Tyne, and of the 
Blake Boiler, Wagon and Engineering Company, Limited, 
of Darlington, and a director of the Northern Counties 
Electricity Supply Company, Limited; Richard Hill and 
Co., Limited, and the Scottish Life Assurance Company, 
Limited. Mr. Emmott succeeded Mr. John Walker as 
the chairman of Robert Stephenson and Co., Limited, 
early in 1904, and it was later in the same year that Lady 
Constance Emmott opened the company’s new graving 
dock at Hebburn-on-Tyne. ‘The first portion of the burial 
service took place in Durham Cathedral, on Monday 
afternoon, and later the same day the body was conveyed 
to Inverary, for interment on Tuesday afternoon. 





A HEAVY HIGH-SPEED VERTICAL DRILLING 
MACHINE. 


A VERY powerful high-speed drilling machine has recently 
been constructed by Thomas Shanks and Co., of John- 
stone, N.B., and in the accompanying illustrations we 
are enabled to give some details of this tool. The entire 
design has been carefully thought out, so as to secure the 
utmost rigidity when operating on the heavy work for which 
the machine is intended. Under modern workshop con- 
ditions the drilling machine is called upon to perform various 
duties which require careful attention on the part of the 
designer. In the present instance the machine has been 
constructed so as to enable full advantage to be taken of the 
high-speed steel drills now on the market. 

The details of the framework embodied in this machine 
will be readily gathered from the engravings. A strong cast 
iron base plate has bolted to it at one end the massive 


column shown, and for the remaining portion of its length it | 


is formed with T-slots. Two projections from the column, as 
seen in the end view above, carry between them a stout 
pillar on which is pivoted a strong knee bracket supporting 
the circular table. The latter is provided with T-slots, and 
is 32in. in diameter. A worm wheel and rack are provided, 
whereby the knee bracket and table can be adjusted vertically, 
the motion being controlled by a shaft brought beneath and 
to the front of the table. Passing through the column is a 
shaft provided with a worm gear with a worm wheel formed 
on the top of the table pillar, so that the table and bracket 
can be swivelled or adjusted by the operator from his position 
at the front of the machine. In this way the table can be 
swung clear of the lower base plate, thereby admitting larger 
work. A bush fitted to the latter permits of the use of a 
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| boring bar when desired. In order to prevent any tilting of 
| the table when drilling at points near its edge, a side projec- 
| tion is cast on the knee bracket, so as to support it at its 
periphery. Asa further precaution against the springing of 
the work, an adjustable support is provided directly beneath 
the table, so as to take the thrust exerted through the drill. 
The machine is fitted with a balanced forged steel spindle 
3in. indiameter. This spindle is surrounded by a cast iron 
sleeve, which rotates along with it, and at its upper end by 
the rack tube. The rotating sleeve runs in gun-metal bear- 
ings, while ball washers are interposed between the rack tube 
at both ends and the spindle, so as to take the thrust. All 
changes in the spindle driving speed are obtained by means 
of gearing. From the countershaft the belt drives on toa 
single pulley at the back of the column. A friction clutch, 


operator’s hands, works in connection with the belt pulley 
and communicates power to the change-speed gear shafts. 
These are carried in a box attached to the back of the column, 
and afford a regular gradation in 12 steps of all spindle speeds 
from 20 to 300 revolutions per minute. Placed near the 
spindle are two levers which give means of stopping, starting, 
or reversing, and of changing from drilling to tapping speed 
with ease, the ratio of these two speeds being kept constant 
for all diameters. 

A total feed traverse of 21in. is given to the spindle obtained 





| 


either by hand or power. When the latter is used six feeds 
| varying from 28 to 90 per inch are obtainable from the gear- 
box carried on the front face of the column. From this point 
| the motion is transmitted to the spindle through a vertical 
shaft carrying at its lower end the hand-feed wheel, and ai its 
| upper end a worm gearing with a worm wheel. This in turn 
| communicates its power through a pinion and rack to the 
| spindle, a friction clutch immediately behind the worm wheel 
| permitting the feed gear to be disengaged and affording 
| a safety device while the power feed is working. With this 
| clutch out the whole spindle may be readily and quickly 
| adjusted in position by using a chain pulley carried for that 
purpose on the worm wheel shaft. 
All gear and bevel wheels employed in this machine are of 
| cut steel, and otherwise it is arranged for the transmission of 
20 horse-power. As showing the capacity of this drill we may 
give the following figures :—Minimum and maximum distance 
from top of table to end of spindle when in its highest position, 
Gin. and 26in. respectively ; distance from base-plate to end 
| of spindle at its highest, 4ft.; maximum diameter admitted 
so'as to be drilled in the centre, 3ft. Weare informed by the 
makers that using a l}in. drill cast iron was drilled at the 
| rate of 114in. per minute, and with a 2in. drill the rate was 
Tin. per minute. Working on forged steel with a 2}in. drill 
a thickness of 5in. was drilled through in 100 seconds, or at 
the rate of 3in. per minute. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on Wednesday 
evening, the 16th inst., at the Institution of Civil Engineers, Great 


George-street, Westminster, Mr. H. Mellish, president, in the | 


chair. 

Mr. E. Mawley presented his report on the phenological observa- 
tions for 1909. During 
blossom behind their usual time, the departures from the average 
being greatest in March and April. Such early spring immigrants 
as the swallow, cuckoo and nightingale made their appearance 
rather earlier than usual. The only deficient farm crops were 
beans, peas and hay. On the other hand, the yield of wheat, 
barley, oats, turnips, mangolds and potatoes was well above the 
average, and more particularly barley and turnips. The crop of 
apples, pears and plums was under average, whereas that of rasp- 


berries, gooseberries, currants and strawberries taken together was | 


fairly good. As regards the farm crops, this was the fourth year in 
succession in which the yield has been above the average, 


the whole year wild plants came into | 


Swain Sc. 


Colonel H. E. Rawson also read a paper on ‘‘ The North Atlantic 
Anti-cyclone.” He had examined the synchronous weather charts 
of the North Atlantic published by the Meteorological Office for 
the months of September, 1882, to August, 1883, and had analysed 
the tracks of the centres of high-pressure areas during that period. 
He found that it is very rare for an individual system which has 
traversed the American continent to cross the ocean from land to 
land. In every month centres of high areas which have drifted 
across America and have travelled out on to the ocean are found 
coalescing there with one another, or with the centres of the 
persistent Atlantic anti-cyclone. From mid-February to mid- 
September the charts indicate that on arrival on our coasts systems 
extend westwards, and their centres reverse their easterly move- 
ment and drift to the west ; while in June and July the centres of 
high areas form over the ocean within the Atlantic anti-cyclone, 
rather than drift into it from the Amercian continent. ; 


controlled from a long handle brought conveniently to. the | 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOcIATION.—The eighth annual dinner was held at the Holborn 
Restaurant on Friday, February 11th, Mr. J. A. F. Aspinall (presi- 
dent) in the chair. An excellent musical programme was provided, 
and graduates and their friends spent an enjoyable evening. The 
fifth general meeting of the session was held at the Institution, 
Storey’s-gate, S.W., on Monday, February 14th, at 8 p.m., 
Dr. Hele-Shaw (member of council) in the chair. A special lec 
ture, entitled ‘‘ Petrol Motors,” was delivered by Mr. F. Leigh 
Martineau. The lecturer very ably dealt with the details of petrol 
engine design, and was accorded a hearty vote of thanks by the 
meeting. ; 

THE ConcreTE INSTITUTE. —The firstannual general meeting of the 
Concrete Institute was held at the Royal United Service Institution, 
Whitehall, on February 17th, the Right Hon. the Earl of Plymouth, 
C.B., president, in the chair. The result of the ballot for six 
vacancieson the Council wasannounced, the memberselected being as 
follows :—Messrs. C. H. Colson, William Dunn, Professor Henry 
Adams, Messrs. William G. Kirkaldy, J. 8. E. de Vesian, and E. 
Fiander Etchells. The hon. treasurer thereupon read the annua! 
report and accounts, the adoption of which was moved by the Earl of 
Plymouth, who dwelt on the satisfactory progress which the Institute 
hadmade. This wasseconded by Sir Henry Tanner, and was supported 
by Mr. F. E. Wentworth-Sheilds and Mr. E. Fiander Etchells. 

| After the discussion of various matters of detail, Mr. William Dunn 
proposed, and Sir Henry Tanner seconded, a vote of thanks to the 
president for occupying the chair. 
CABIN ARRANGEMENT AND DECORATION.—Prizes for the cabin 
arrangement and decoration of the steamboat France are being 
offered by the Société des Chantiers et Ateliers de Saint Nazaire 
(Penhoét) and the Compagnie Général Transatlantique. The 
apay 4 which will be of the value of £40 and £20, will be awarded 
»y a jury, who will consider (1) the general unity of design in the 
arrangement, furnishing, and decoration of the cabins, and (2) the 
convenience of the passengers, the appropriateness of the material 
to resist the wear and tear peculiar to ships, and the facilities for 
upkeep. Two kinds of cabins are to be decorated, and full parti- 
culars must reach the office of the shipbuilders, 6 bis, Rue Auber, 
Paris, by March 15th next. From that office also full particulars of 
the requirements may be obtained, and facilities for the inspection 
of ships of the Compagnie Générale Transatlantique and models of 
cabins may be obtained. The selected designs will be carried out 
by contractors proposed by the successful competitor and approved 
by the builders. 
WAGES IN THE Brass TRADE.—The Brass Masters’ Association 
at a meeting in Birmingham on the 15th instant adopted a report 
| from a sub-committee on the subject of ‘‘ sweating.” The report 
| was to the effect that there was no hope of raising the minimum 
| wage or even securing the carrying out of the award of the late 
| Sir David Dale merely by the unassisted operation of the 
employers’ and workmen’s associations, if only for the reason that 
| considerable numbers both of employers and workmen are outside 
| those organisations. They strongly recommended that the only 

effective method of dealing with sweating was by scheduling all 

branches of the trade throughout the kingdom under the Trades 
| Boards Act of last year. The main effect of this would be to give 
| legal power to whatever decision is arrived at by a representative 
| committee with regard to the rate of wages, and this can be 
| enforced by penalty in a court of summary jurisdiction. An 
endeavour will be made to secure the co-operation of the men’s 
society in a joint application to the Home-office with a view to the 
foregoing recommendation being carried out, 
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THE NEW QUEBEC BRIDGE. 


of the Forth Bridge, of the bridge which failed, and of the | 
| proposed bridge. We reproduce the latter below. Our con- | 


Tux great cantilever bridge intended to span the St. | temporary criticises this design severely, and apparently the 
Lawrence River near Quebec collapsed while in course of | criticism is deserved. We have two double cantilevers, 


construction, a large portion falling into the river on 
Subsequently we published all the 
available interesting information to be obtained concern- 
An inquiry took place 
This was followed by the 
appointment_of,a Royal Commission by the Canadian 


August 29th, 1907. 


ing the bridge and its failure. 
which lasted many months. 


“Tuk Exciter” 


Government. The result was that Canada had to pay 
for the ruined structure. 
bridge, and a special Commission of three engineers was 
appointed about eighteen months ago to prepare designs. 
Since then nothing has been published concerning the 
bridge. The old structure remains as it was at the time 
of the collapse. 

The Scientific American for February 12th is the first, 
and so far the only, journal to break the long silence. 
We learn from it that a design has been prepared. 
Outlines are given, for the purpose of comparison, 


It was decided to build another 





| the half-span of each being 586ft., and a central straight 
| span of 921ft.; the total length of the structure is 2930ft. 
| So far as can be seen, it is proposed to utilise the old 
| foundations, but this is merely surmise. 
| remembered that the failure was due to the collapse of a 


curved compression member in one of the shore spans. | 28 and 29, Cursitor-street, E.C. 


It will be | 


girders. The top and bottom booms are united by a 
series of A’s, inside each of which is placed another of 
about half the height inverted. Straight vertical bars are 
incorporated. The arrangement is quite original, and in 
no way resembles either the first bridge or that over the 
| Forth. One important difference between the design and 
| that of the Forth Bridge is that the central members of 
| the cantilevers of this last each rest on two piers, the 
| distance between these varying with the situation, the 
minimum being 145ft. and the maximum 260ft. In 
this way, it will be seen, great stability is secured. 
|In the Quebee design each double cantilever is 
| balanced on a pivot on top of a single pier. This is the 
reason why the Forth Bridge possesses such remarkable 
rigidity. Furthermore, the height of the towers, that is to 
say the depth of the girder, is limited to 290ft., as against 
830ft. for the Forth Bridge and 315ft. for the bridge 
which fell down. Again our contemporary points out 
that the distance between the girders, that is to say the 
width of the bridge where it rests on the piers, will be 88ft., 
or one twentieth of the span; that of the old bridge was 
only 67ft., while that of the Forth Bridge is about 120ft. 
The width, we need not stop to explain why, determines 
the stiffness of such structures against wind stresses. 
| According to the Scientific American, United. States 
| practice has been uniformly faulty in this respeet, and 
there “is not a large cantilever bridge on the continent 
over which trains dare run faster than 25 miles an hour. 
The vibrations due to the narrow width would become 
excessive, and at faster speeds would create danger of 
derailment.” On the Forth Bridge there is no speed limit. 
The work of designing the proposed bridge has occupied 
about eighteen months, and we understand that it has 
caused an expenditure of £30,000, which seems incred- 
ible. We learn also that the Commissioners are not 
| satisfied, notwithstanding this outlay, with their designs, 
| for they invite competitive plans, to be sent in before 
May Ist. This seems an absurd condition. It is entirely 
improbable that any design could be worked out in eight 
weeks that could be more than a skeleton ; while we doubt 
whether any contractors would be willing to incur an 
expenditure of 150,000 dols. on the preparation of plans 
on the bare chance that they would be adopted. As to” 
the ultimate cost of the proposed structure we can have 
little more than guesswork. The estimated weight of the 
steel to be used is 66,000 tons for a length of 2800ft., or 
about 24 tons per lineal foot, as against, say, 10 tons per 
foot in the Forth Bridge. But it must be remembered 
that the Quebec Bridge is intended to carry loads nearly 
three times as heavy as that put on the Scotch bridge. 
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THE PROPOSED NEW BRIDGE AT QUEBEC 


A distinguishing feature of the new design is that there 
is not a curved member in it. It is all straight lines. It 
may be scientific, but it will, if ever built, be the ugliest 
bridge of large dimensions yet constructed. The 
bridge is to consist of two continuous main girders. In 
the Forth Bridge the central spans rest at each end on the 
cantilevers. In the new Quebec Bridge the central 
girders will be integral with the cantilevers. How 
expansion and contraction will be provided for we do not 
know. The, trussing is very peculiar. It is not 
triangular in the ordinary sense of the term as applied to 
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Fig. 1 


A PETROL LOCOMOTIVE FOR THE ARGENTINE. | 


THE petrol railway vehicle has recently been attracting 
considerable attention in various quarters, and its possibili- 
ties are now being exploited in many directions. We were 
lately afforded the opportunity of inspecting one of the 
most recent developments in this class of work. In this 
instance, as in the example illustrated and described in THE 
ENGINEER for December 24th last, a separate locomotive 
has been equipped with a petrol engine and the necessary 
driving gear. This locomotive, which has been designed and 
built by J. W. Brooke and Co., Limited, Adrian Ironworks, 
Lowestoft, is for service on one of the Argentine Railways, 


| 
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operation being effected by claw-clutches in the usual way. 
The power is finally transmitted to the axle through wid 
steel gear wheels. An interesting feature of the design j 
the manner in which the axles are coupled for driving pu: 
poses. A propeller shaft, provided with universal joints at 
both ends, passes between the two, and is connected to each 
through the agency of suitable gearing. te 
The driving handles and controlling gear are very much 
the same as are to be found in tramway work. A hand 
brake working blocks on all four wheels is fitted at eithe: 
end. Similarly a controlling box with two handles is lik« 
wise installed at each end. Each handle has three notches 
these operating respectively the reversing gear and the two 
speed gear. The disengaging of the engine is effected by « 
foot pedal, while a second foot pedal de-clutches the engin 
and simultaneously applies a band brake carried on the end 
of the first shaft in the second gear-box. To increase th: 
speed above the normal an accelerator pedal is provided. 
Two large petrol storage tanks are carried at either sid 
beneath the main frame, and at either corner within the cal, 
Sand-boxes are fitted, these being arranged to feed on to th: 
forward wheels in both directions of running. When th: 
engine is rotating at its normal rate of 1000 revolutions pe: 
minute, the speeds arranged for are 8 and 12 miles per how: 
on the low and high-speed gears respectively. A wooder 
canopy carried on brass pillars, and arranged for curtains 





used by the firm in its motor launches, is fitted to the car. 
| This is rated at 45 horse-power, although the makers inform | 
|us that it is capable of developing 58 horse-power at its 


normal speed of 1000 revolutions per minute. It has four 
cylinders of 54in. bore and 6in. stroke, with the exhaust and 
inlet valves on opposite sides of the cylinders, separate and 
independent cam shafts being employed to drive these. High- 
tension electric and high-tension magneto ignition devices 
are both installed and a ‘‘ Brooke’’ automatic carburetter 
with auxiliary air valve is fitted to the intake pipe. A very 
fine grill radiator having a large surface in view of the 
climate for which the engine is designed is employed and is 
situated near thecentreof the car. A large fan mounted on 
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PLAN OF THE PETROL LOCOMOTIVE 


and is intended for hauling two passenger vehicles from a_ top of the cylinders and driven by belt from the crank shaft 


local station to a neighbouring township, a distance of several 
miles, each carriage carrying about twenty passengers. 


It will be seen from the engravings—Figs. 1 and 2—that | attached immediately behind the fly-wheel. 


the under-carriage is designed on the standard lines of tram- 
way practice. 


gauge of which is 4ft. 8}in., and is designed to run equally | details of this are given. 
Controlling handles are provided | tributed to a two-speed gear-box, and thence through a | 
at both ends, although it is possible to drive from either end | universally jointed shaft to a bevel gear-box carried on the | 
A standard ‘‘ Brooke’’ motor, such as is! axle. 


well in either direction. 


jn each direction. 


The locomotive runs on four wheels, the | ground copper and steel running in a bath of oil. 


induces a draught through the radiator. 
Power is transmitted from the engine through a clutch 


of the disc type, the plates alternately of hardened and 
In Fig. 3 
From the clutch power is dis- 


These bevels permit the motion to be reversed, the 


This clutch is | 


Fig. 3-SECTION OF THE CLUTCH 


completes the appearance of the locomotive. We are informed 
by the makers that since our inspection they have carried 
out some further highly satisfactory tests with it. When 
attached to two wagons, each loaded with 10 tons of stone 
—representing altogether a dead load of 36 tons—the loco 
motive performed with ease the duty demanded of it. 


CORRUGATED SIDES ON 8.8. MONITORIA AND 
THEIR EFFECT.* 


By A. H. HAVER, Member, 


‘THE screw steamer Monitoria—see THE ENGINEER, August 6th 
1909—is owned by the Ericsson Shipping Company, Limited, of 
Newcastle ; she was built by Messrs. Osbourne, Graham and (vo. 
shipbuilders, Sunderland, and the machinery by the North 
Eastern Marine Engineering Company at their Sunderland works. 
I am indebted to these firms for certain assistance given me with 
reference to the comparative ship’s data and measured mile results. 
The lines of the vessel, the engines, boilers, and propeller, also the 
general arrangement and coefficients are the same as several other 
vessels built by the same builders. The only difference between 
them and the Monitoria is in respect to two horizontal projections 
running along between the load line and the bilge formed by the 





| shell plating being extended llin. beyond the framing at each 


side. In section these are shown in Fig. 1 to be rather flat ares 
gradually curved into the normal flat side of the ship above, below 


| and between these corrugations. They are tapered away gradually 


at the ends as far as the round of the bows and quarters until they 


| merge into the normal form of the ship’s ends. These corrugations 


have been found to be of great advantage to the ship in respect to 
her seakindliness, speed, and carrying capacity. 

Comparing the highest speed and horse-power with the sister 
ships shows that, whereas the corrugated ship is carrying 411 


| tons at 10 knots with an expenditure of 100 indicated horse-power, 
| the plain ship No. 1 only carries 359 tons and No. 2 ship 350 tons 


at the same speed and horse-power, showing the corrugated ship 


| to be 14.5 per cent. and 17.4 per cent. respectively better carrier 


than the plain ships in respect to displacement weight. 
The indicated horse-power for the Monitoria was 986 indicated 


| horse-power with 65.8 revolutions. 


The fact of the revolution being less with less horse-power than 
in the plain ships appears to show that the wake eddy and wave 
| resistance must be less in the corrugated ship. 
| The idea started with was a groove in the side within the body 
of the ship. Encouraging results were attained with this, but the 
| extra construction work on the inside, if vertical frames were 
adopted, and the loss of displacement made it as a matter of 
| policy advisable to adopt projection as adopted in the ship under 
consideration—Fig. 1. 

When the writer was invited to join the Monitor Shipping Cor 
poration to develop this invention, he at first gave a decided 
adverse opinion regarding its worth. He believed in common 
with what he understood to be the prevailing accepted opinion 
that as this involved an increase of wetted area it meant, without 
doubt, an increase in horse-power. 

It was only after numerous experiments with varying measures 
| of success that it appeared to prove that the generally accepted 
| law did not meet the case, and he was obliged to admit that the 
| experiments made under a strong prejudice disclosed an improve- 

ment which proved the soundness of the idea, and, with further 
trials and experiments, would prove a valuable and far-reaching 
| improvement in the propulsive efficiency of all classes of vessels. 
The experiments were made in the experimental tank invented by 
the late Mr. Frank Caws, Sunderland. This is a ship resistant 
ance meter whose motive force is gravity transmitted through « 
| pendulum. Mr. Caws explained his principle to this Institution in 
| 1893. ‘To those who are not acquainted with the principle, I may 
| briefly say that the pendulum bob is raised to a certain initial 
| angle, and in its fall by gravity through the versine of the angle 
| carries the ship along with it. The ship, of course, is floating 
| freely on the surface of the water. 

| As the force is exhibited by the sine and the energy by the 
versine, so the time and speed of pendulum are shown by the arc 
| of amplitude, the horse-power expended being the difference 
| between the initial and final versine. Whatever difference of 
opinion there may exist regarding the trustworthiness of this 
system of testing ships’ resistance, there can be no doubt what- 


“* Read before the North-East Coast Institution of Engineers and 
| Shipbuilders, February 18th, 1910. Abstract. 
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ever that in testing a vessel with Monitor corrugations it ought to 
nit of an increased final angle due to less resistance than that 
resulting from a similar trial of a plain ship to be able to prove 
that the resistance is less for the Monitor vessel. A trial of a 
model plain and then with corrugations under identically similar 
conditions ought to be-a fair test. In the case of the vessel 
already built, the experimental results have been found to be fully 
‘ Fig. 2 shows comparative speed and power curves, 
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vessels can only be formed by an expenditure of vertical force 
robbed from the propelling force which really lifts the ship by 
altering the trim. 

The speed of a wave is directly proportional to the length ; a 
longer wave involves greater speed of wave passing along the 
vessel's side, drawing down the bow wave from attaining the 
amplitude usually attained in a plain-shaped vessel and washing 
out the eddy formation at the stern, thereby reducing the ampli- 
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Fig. 1—SECTIONS OF THE MONITORIA 


Curve R is the effective horse-power curve of the corrugated ship, 
ind $ that for a plain ship, both at 4500 tons displacement. 

In the absence of an actual progressive speed curve for the 
plain ships, Nos. 1 and 2, the actual result has been adopted for 
the plain ship at the 9.78-knot spot compared with the actual 
horse-power attained at the same speed by the corrugated ship on 
her trial trip under three conditions :—First, compared with the 
corrugated ship at the same speed but 125 tons more displacement, 


Data showing Compas (0x hetwe 








| freely and favourably. 





tude of the stern wave. This greater freedom of water passing the 
stern also permits of the under body stream lines acting more 


rudder is therefore less churned up, the usual eddies appearing and 


| disappearing in an irregular manner, cyrling into the partial vor- 
tex behind the ship, are practically removed, and the propeller is | 
fed by water less oblique and more solid, giving improved condi- | 


tions in the reduction of propeller slip. 


en Plain Ship aud Monstoria, 
































Plain Monitoria. | Monitoria. Monitoria. 
1. Displacement ~~ 4,575 eS 
». Wetted area 17,730 | 
’. Knots speed : 9°78 
1. Revolutions per minute 
5. Indicated horse-power sass 1,116 
6 ‘i initial friction horse-power 157 85 fw f 33 
7 me load 4 me Cee \ 65 \ 73 
». Power delivered to op. ceed 959 860 960 342 
9, Efficiency of propeller assumed. . 70 70 70 70 4 
10. Thrust horse-power_ .. .. .. Say Wied eee 671 602 672 589 
ll, Tow rope resistance by experiment to overcome by propeller 6 6 494 404 543 (543 482 482 
lz. Thrust deduction 105 108 129 107 
13. Skin resistance power 320 348 316 
14. Residuary horse-power 174 195 "166 
15. Propeller apparent, slip 3°67 4°46 3°67 
2 aR Per cent. 
It. Initial friction and load horse-power (line 6 and 7) 145) 28"4 156 | 27°2 6 
17. Propeller friction (line 8—10) 52°4 258 7511 50°5 | 288 +573 50°38 “2 
1s. Thrust loss (line 12) “s 5 191 108 21°1 129 j 22°5 2 
19. Skin friction horse-power (line 13) 315 Lege 55°6 320) 64°7 | 3481-0 64°1 316 1 4c 6 
20. Residuary horse-power (line 14) 251 aad 44°4 174f*™* 35-3 | 103 548 35°9 166 f = “4 
, Psst. ane aes 
, : ; ,116 1,005 | 1,116 986 
“1 Tons displacement carried at 10 knots with 100 indicated horse- 359 plain‘ship No. 1 | 411=14°5% better 
power 350 <7 carrier 
| 411=17°4% ,, ” | 


viz., 4575 tons ; secondly, at the same horse-power and 125 tons | 
more displacement, viz., 4575 tons; thirdly, at the reduced dis- 
placement of 4450 tons the same as the plain ship and at the same 
speed. These results are shown in the Table. 

It appears evident that the principal difference lies in the 
residuary resistance which, in the plain ship, is 251 horse-power, 
and in column 4 the corrugated ship under same speed and 








The captain reports their action in both a head and beam sea as 
splendid, and giving the ship an almost entire absence from vibra- 
tion. With a cargo of props 15ft. high on deck, in both head and 
beam seas, she was exceptionally easy and steady ; no jerk to move 
a single prop. 

Bilge keels have been fitted like her sister vessels, not that it 
was considered necessary, except in light ship, but because of the 






















































































s COMPARATIVE SPEED CURVES BETWEEN SS. MONITORIA AND ORDINARY SISTER SHIPS A ano B. 
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Fig. 2—COMPARATIVE SPEED CURVES 


displacement is 166 horse-power, 2 difference of nearly 34 per 
vent., or taking the skin and residuary resistance together, a 
reduction of over 144 per cent. There are various theories to 


account for the improvement indicated. They may all have a 
part in the reduction of horse-power, but the principal one, in the 
writer’s opinion, is that which treats of the amplitude of the 
The large bow and stern waves seen on all full cargo 


wave, 


possibility of critics attributing the reduction in horse-power to 
the reduced frictional resistance due to the suppression of them. 
The corrugations can be considered as improved bilge keels, as 
they do their work whilst adding their other advantages, as pre- 
viously enumerated. Their action along the vessel’s side is to 
reduce the usual broken water and create a more smooth, clear 
and even flow of wave surface. It has been found on active 






The water passing the propeller and | 








| their ancestors experienced in a journey to Italy. 


| so that we may rely upon its being accurate and full. 


| Britain an 
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| Engineers” was proposed by Principal Hadow. 
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service that she is more than usually quick on her helm, with no 
sheering to windward in a seaway. This is to be expected when 
the eddy action is reduced, giving a better flow into the propeller 
and past the rudder. Going against a strong wind and sea, 45 deg. 
on the bow, showed she could be kept on a straight course, the ship 
acting with very easy movements, her more favourable behaviour 
justifying her captain in forcing her quite one knot additional to 
the speed to that which in an ordinary type of ship he would have 
considered safe. 

As regards plunging, this was also found to be much easier, due, 
no doubt, to the same reason as reduces the lateral period of roll. 
The waves at the fore end appear to be partially crushed to pasx 
aft more freely and subsequently turn over, thus indicating less 
bow resistance to the vessel’s progress. In a beam sea the back 
wash of one wave meets the succeeding one, and, taking the top 
off, robs it of part of its force and prevents it coming on board. 
The reduced commotion at the stern permits of a clear view of the 


r 


| propeller, and the ship’s wake, which ordinarily is greater than 
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Fig. 3-INTERIOR VIEW OF 


the beam, is reduced to only half the width, being smooth and 
clear, with no following wave. This in a vessel] whose block 
coetticient is nearly .8 is remarkable. 


THE Society OF ENGINEERS.—An ordinary meeting will be held 
on Monday, March 7th, 1910, in Room 18, Caxton Hall, West- 
minster. The paper to be read is entitled ‘‘Sewage Disposal 
Ideals,” by W. C. Easdale, M.R.San. Inst. The chair will be 
taken at 7.30 p.m. precisely. 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-ON-TYNE 
ASSOCIATION : STUDENTS.—The nineteenth annual dinner of the 
Newcastle-on-Tyne Association of Students of the Institution of 
Civil Engineers was held at the County Hotel, Newcastle-on-Tyne, 
on Friday, 18th inst. Mr. David Balfour, jun., the president, 
occupied the chair. The toast of ‘“‘The Institution of Civil 
i : The immortal 
Mrs. Malaprop, he observed, had said that the very best preface 
to matrimony was a little aversion; and, in like manner, he did 
not mind confessing that long ago, in his early, callow youth, he 
looked upon civil engineering with an almost equal mixture of 
terror and misgiving. But time had gone by, his early ignorance 
had been dispelled, and he had come to recognise, as he supposed 
every reasonable man must recognise, that the profession they 
represented was one which not only involved the greatest ability, 
but which was perhaps the most beneficient that the world at 
present saw. He did not believe there was any craft the progress 
of which had been more continuous and more rapid. Taking the 
single case of speed. Less than a century and a-half ago we lost 
the American Colonies for the simple reason that America was 
distant from our shores several weeks’ voyage. It was now distant 
little more than four days. In process of time our successors 
would possibly take a journey to Mars with no less trouble than 

Mr. W. B. 
Worthington responded. Mr. C. A. Harrison proposed ** Kindred 
Associations,” and Professor Stroud replied. 






DIRECTORY OF TELEGRAPHIC ADDRESSES.—With the present 
volume of ‘‘Sell’s Directory of Registered Telegraphic Addresses,” 
this well-known publication attains its twenty-fifth annual issue. 
Since its inception it has grown in bulk from about a hundred 
pages until to-day when it contains 2200. It is now issued with 
the authority of the Postmaster-General for the inland addresses, 
The names 
of 80,000 firms with their telegraphic addresses and telephone 
numbers appear in the directory in the section devoted’ to Great 

i Ireland, while a further 30,000 are to be found in the 
colonial and foreign sub-division. The succeeding section classifies 
alphabetically the telegraphic addresses of these firms, reference 
being made from this to the previous division for purposes of 
identification. Thereafter we find the names of the different 
commercial undertakings classified under common headings which 
indicate the particular line of business followed. In this way the 
book should prove of the greatest value to all those who are in 
any way engaged in the transaction of business requiring the em- 
ployment—telephonic or telegraphic—of the post-office facilities. 
An interesting feature is an illustrated article by Mr. F. Addey, of 
the Engineer-in-Chief’s Department of the General Post-office, 
dealing with the working of the telegraph, while a short article on 
telegraphs fifty years ago and to-day by G. C. Colebourn should 
also prove of interest. The:book is published by, Henry Sell, 166, 


Fleet-street, E.C., the price being to subscribers 18s., and to non- 
subscribers 21s. 
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A NEW PORTABLE WINDOW CRANE. 


THE work of lifting heavy weights from the street and to 
the upper windows of high buildings is generally fairly 
laborious, particularly with reference to rigging up the tackle. 
To overcome the difficulties which usually attend this work, the 
Patent Portable Crane Company, of 117, Queen Victoria-street, 
E.C., has introduced a new window crane which can be fixed 
in position rapidly. We have seen one of these cranes used to 
lift a heavy iron door weighing nearly half a ton to the top 
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| two longitudinal and two cross girders of rolled H section. 

| The cross girders carry the journals for the horizontal driving 

| shaft. From the latter, bevel wheels transmit power to the | 
vertical spindle which at its upper end is supported by a cross | 

| plate bolted to the longitudinal girders. At the lower end of | 

| the vertical shaft, which is Tin. in diameter, a massive cast 
iron crosshead is securely attached. Each roller weighs five 
tons and is carried on a crank shaft journaled in the cast iron 
crosshead. In this way the rollers are free to rise up so as to 
accommodate an increased depth of material in the pan. As 
the two rollers are set at different distances from the central | 
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THE ELECTRIC PRODUCTION OF IRON FRom 
IRON ORE.” 
No, I. 
IT has long been known that iron can be produced from 
the ore in an electric furnace by addition of carbon for the 


| reduction and a sufficient quantity of flux to form a suitable 


slag with the gangue of the ore. In furnaces designed for 
the production of iron alloys or steel there have also occa 
sionally been produced a few tons of pig iron from the ore, 
but always more in the way of experiments than as a regular 
manufacture. This question of the reduction of iron from 


| the ore by means of electricity is of particular interest to ore- 
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PORTABLE WINDOW CRANE 


window of a high building, and the whole work of rigging up 
the crane and lifting the weight took considerably less time 
than is usually occupied over such work. 

The general construction of the crane, and also the method 
of fixing it, will readily be gathered from the accompanying 
drawing. It will be seen that the jib can swing right into the 
room, enabling the load to be deposited on the floor with a 
minimum amount of trouble, and it is obvious that the load 
can be picked up from the floor and taken out of the window 
with equal ease. The winding drum frame is so constructed 
that the crane can be worked at various angles, and this, 
coupled with the advantage that the window opening is only 
diminished by a small amount by the upright of the crane, 
enables bulky loads to be dealt with. The stem of the crane 
is provided with an extender, which can be adjusted to suit 
windows of different heights, and, as will be seen from the plan 
of the clamp, which, when the crane is fixed is at the top of 
the window, there is ample provision in the way of adjustment 
for the width of windows and the thickness of walls. 

The operation of fixing the crane is simple, and in most 
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CRAMP FOR WINDOW CRANE 
cases it can be carried out in a few minutes. 
shown in the drawing. 


bottom one. 


bottom iron on the window-sill. The top clamping iron is next 


shaft, practically the whole of the pan surface is covered in 
their rotation. The pan itself, although stationary, is cast 
separately from the base and is 9ft. in diameter. As it is 
necessary to heat the carbon mixture during the grinding and 
prior to pressing it into moulds of the desired shape, the base 
of the mill is arranged with a renewable false bottom resting 
upon a steam heating coil of large surface. To remove the 
worked-up material from the pan a sliding door in its base is 
provided, the movement of this door being regulated by a rack 
and pinion, and ratchet lever arrangement. The mill, which 














First the bottom | 
socket plate is adjusted to receive the stem in the manner | 
Then the top clamp is adjusted to suit | 
the window, and so that the top socket is plumb with the | 
This is done by placing the top clamp over the | 


MILL FOR GRINDING CARBON 


weighs complete 25 tons, is driven by a 30 horse-power motor 


machine cut teeth. 


fitted to the top of the stem, and the stem and clamp are lifted | 


into position. 
clamps are then adjusted to suit the thickness of the wall. 
The drum carriage is then lifted into position, and the crane 
is ready for use. It will be seen that there is a luffing 
drum, by means of which the jib can be raised or lowered. 





A CARBON GRINDING AND MIXING MILL. 


IN many metallurgical processes carried on by aid of 


the electric furnace, the wear of the electrodes is rapid, | 


the material forming them entering into the chemical 
reactions taking place, and the preparation of them is 
an operation of no little importance in the successful work- 
ing of an installation of this kind. A mill specially 
designed for grinding and mixing carbon for this purpose has 
recently been supplied to the British Aluminium Company, 
Limited, by Sutcliffe, Speakman and Co., Limited, Leigh, 
Lancs., and is illustrated in the accompanying engraving. 
Hitherto nearly all the machinery of this class has been made 
abroad, but in the present instance the designers, while 
following on the lines adopted elsewhere, have introduced 
several improvements of their own. 

Mounted on a bed-plate which, for convenience in transport, 
has been foymed in two parts, two cast iron brackets support 


With the foot in the bottom socket the side | 


A Moror LauncH.—Simpson, Strickland and Co., Limited, of 
Dartmouth, have recently delivered a launch to Monsieur Le Duc 
De Valencay, the order for which contained exceptional conditions, 
| The launch, which is for the yacht Sagitta, is 30ft. long, partly 
| decked. The specification called for a continuous speed of 

14 knots fully loaded, the total weight not to exceed 24 tons, and 
| at the same time the boat was to be a good sea boat, and abso- 

lutely free from vibration and noise at all speeds. Four-crank 
| triple-expansion engines were fitted and a coal-fired water-tube 

boiler, and all the conditions referred to above were, we under- 
| stand, satisfactorily fulfilled in the presence of the owner during 
trials carried out at Havre. 


through a raw-hide pinion and a driving wheel of cast iron with | 





| CENTRAL TECHNICAL COLLEGE: OLD STUDENTS’ ASSOCIATION. — 
| The twelfth annual dinner of the Central Technical College Old | 
| Students’ Association was held recently at the Trocadero | 
| Restaurant, Mr. H. A. Humphrey being in the chair. Among the | 
| guests of the evening were Sir Philip Magnus, who, in proposing | 
| the toast of the Association, mentioned the great progress the | 
| Central Technical College had made since its inception, and the 
| invaluable training received there ; Mr. W. H. Allen, of Bedford, 
| who responded to the toast of the visitors ; and Mr. A. L. C. Fell, 
| of the London County Council Tramways Department. The 
| secretary's report showed that the membership had increased to 
| 750 during the past year ; also that the employment agency had 
|been able to do much useful work. Professor W. J. Pope was 
| elected president for 1910. At the conclusion of the speeches a 
| successful concert was held. 


producing countries where the possibility exists of generating 
electric energy cheaply by means of water power. A lack of 
native coal makes the problem still more interesting. 
are the causes which have attracted special attention to this 
subject in Sweden. 

For some years past experiments have been made at the 
Domnarfvet Ironworks to find a suitable reduction furnace 
for the continuous production of pig iron. As these experi- 
ments now appear to have led to a successful conclusion, a 
report on the experience gained may prove of some interest 

Thecretical examination of possible results.—It is perhaps 
desirable to consider first a computation of the theoretical 
requirements of carbon and electric energy per ton of } ig iron 
produced in an el: ctric reduction furnace. 

The purpose of the electric current is, of course, to replace 
that portion of the fuel which is requ red in a blast furnace 
for melting the charge, and the quantity of fuel required for 
this purpose depends on the percentage of carbon dioxide and 
carbon monoxide in the furnace gas, so that the larger th: 
percentage of CO, is in the escaping furnace gas the smaller 
is the consumption of fuel. For the reduction of the ore a 
certain quantity of carbon is always required. 

We will now consider how much carbon and how much 
electric energy are required for the production of one ton of 
pig iron of the following composition : 

C ee ee ee 3 per cent. 
See 96 
Mn, P, §, Cu... ike Traces 

We will assume a charge of FesQ, ore with 60 per cent. F 
contents estimated on the ore plus lime (CaO), and we will 
further assume that the escaping gases contain 30 per cent. 
of CO,, and have a temperature of 200 deg. Cent. 

The theoretical computation of the heat balance is based 
on the following values :— 

To reduce 1 kg. Fe from Fe, , there are required 1650 calories 
lkg. Fe Fe, O, i? 1800 
ss 1 kg. Si SiO, 3 " 7830 
by oxidation of 1kg. C to CO, there are developed 8080 
lkg.C ,, CO 2470 
1 kw. hour corresponds to Seat A wen] Needs. kwon OEE 
L kg. pigiron requires for meltingand superheating 280 
lkg. slagt (mono-silicates) requires eos . 595 
Specific heat of dry furnace gas per kg., 0.245. 

Further, it is assumed that all of the raw materials ar 
charged into the furnace at a temperature of 0 deg. Cent 
that the ore is free from water and CO., and that the lim: 
stone is calcined to lime (CaQ). 

1. Calculation of fuel consumption (estimated as chemical] 
pure carbon per 1000 kg. pig iron).—Formulw for the 1 
actions :- 

(a) 13 FesQ, + 40 C 12 CO, + 28 CO 39 Fe. 
(6) 13 SiO, + 20C 6 CO, + 14CO + 13 Si. 

According to formula (a), 960 kg. Fe are obtained from 
1325.71 kg. Fe,O,4, and for the reduction there are required 
210.99 kg. C, while 576.70 kg. of gases (CO, + CO) ar 
developed. 

According to formula (b), 10 kg. Si are obtained from 
21.43 kg. SiO,, and for the reduction there are required 
6.59 kg. C, while 18.02 kg. of gases (COg + CO) are di 
veloped. 

The total requirements of carbon are then : 

For the reduction of 960 Fe .. 210.99 kg. 
*" 10 Si 6.59 
combined carbon 30.00 


These 


+ 


Total requirements of carbon ... 247.58 kg. C. 

2. Calculation of the quantity of slag.—The charge, ore 
lime, contains 60 per cent. Fe. For 960 kg. Fe there is 
therefore required a charge of 1600kg. This corresponds to 
1325.71 kg. Fey Oy. 

The remaining quantity of materials which go 

to form the slag is then... ... ... 
From this should be deducted Si Op... 


Quantity of slag per ton of pigiron... ... ... 252.86 ,, 
3. Calculation of the quantity of gas produced :— 
According to computation I (a) the quantity of 
CO, + CO is 
According to computa 
CO, + CO is 


est Vibe eiees cnees aes. wag, OIGLTO-KE. 
tion I (b) the quantity of 
ees 600 cee 680 eee 18.02 ,, 
Gas produced per ton of pigiron ... ... ... 594.72 ,, 
4. Heat of combustion of the carbon.—When 1 kg. C com 
bines with O, forming a mixture which contains 30 per cent. 
(by volume) of COg, there is developed a quantity of heat of 
0.3 x 8080 + 0.7 x 2470 = 4153 kg. cal. 
5. Balance of heat.— 
Heat Absorbed, 
Reduction of 960 kg. Fe from Fe;0, at 
RUOMRAMEN S355 as. apallaes) se5,. ans, 8s 
Reduction of 10 kg. Si from SiO, at 
PMR sos) Sete ‘Hees. ldee! Seat). Soe avs 
Melting and superheating of 1000kg. iron 
at 280 cal. Sk ae ee Oe 
Melting and superheating of 252.86 kg. 
slag at 595 cal. nat 
Heating of 594.72 kg. 
200 deg. Cent. 200 


1,584,000 cal. 
78,300 
280,000 


ee oe Pee 150,452 

CO, + CO to 
0.245 cal.... 29,142 
~ m2 __ 4,181,894 a 


*Report by Lars Yngstrém, Director of the Stora Kopparbergs 
Bergslags A.B., on Experiments made at the ag ogy Domnarfvet 
Ironworks, Sweden. Translation from “Bihang till Jern Kontorets 
Annaler, 1909.” 

t This figure may appear somewhat high, but it has been considered 
advisable to add about 100 cal. to the fusion heat usually accepted for 
metallurgical egmputations, this on account of the 4 temperature of 
the slag, and’also because in electric iron production the formation of a 
certain guantity of carbides in the slag must always be taken into 
account, 
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Fes. 


Heat Developed. 
Combustion of 217.58kg. C, at 4153 cal. 
Heat to be supplied by electric current... 





903,610 cal. 
1,218,284 ,, 


2,121,894 cal. 
Theoretically, the requirements of electric energy per ton of 
pig iron is therefore 
1,218,284 
857 
The diagrams shown in Figs. 1 and 2 are made in accord- 
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Fig. 1 


ance with the above indicated method of calculation, and the 


<ume carbon contents have been assumed for coke and for 
charcoal according to the following composition : 
Coke an 85 per cent. 
H20 5 
Ash 10 
Charcoal: C ... me 
H,O er 
Ash 3 


Fig. 1 is based on the iron being present in the ore as 
Fe, 04, and Fig. 2 on its being in the form of Fe.Qs. 
Fe 
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Kilowatt Hours per Ton of Pig Iron. 
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Fig. 2 


The horizontal divisions show the percentages of CO, from 
0 to 60 per cent. (by volume). 

In the first diagram the vertical divisions indicate the 
theoretical requirements of electric energy in kilowatt-hours 
per ton of pig iron when coke or charcoal is used as fuel. 
The lower diagram shows the requirements of carbon, coke 
or charcoal for the reduction of the ore computed in kilo- 
grammes per ton of pig iron. { : 


t The heat for evaporating moisture in the fuel and melting the ash is 
assumed to be supplied by the electric current, 
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Pp per cent. Fe in the charge (ore ‘+ lime). With 
a charge containing 60 per cent. Fe in the form of 


cent. CO, there would be required, according to these 
diagrams, for the production of 1 ton of pig iron of the com- 
position assumed above, 248 kg. pure carbon, or 292 kg. coke 
or charcoal, and 1460 kilowatt-hours. This corresponds to a 
| 
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Fig. 3 


| production of about 4.4 tons of pig iron per electric horse- 

power year of 365 days. 
DESCRIPTION OF THE PLANT AT DOMNARFVET. 

The experiments at Domnarfvet were commenced in the 

spring of 1907, and have been continued ever since with the 

| exception of some interruptions due to the reconstruction of 

the experimental furnaces and to lack of water for the water- 

| power plant which supplied electric energy to the works. 


Fe;04 ore and with the escaping gases containing 30 per | 


| 

| bare ‘copper bars placed in cement conduits below the floor to 
| the three-phase transformers contiguous to the furnace. The 
total capacity of these transformers is 1500 k.v.a. and the 
| ratio of transformation is 14:1, so that by varying the volts 
| of the generator the pressure on the low-tension side of the 
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Fig. 6 


transformers can be varied by small intervals from 20 to 
80 volts. The transformers are cooled by means of an air 
blast supplied by electrically driven fans in close proximity 
to them. 
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SM. Synchronous hiotor,900 H.P 
8. ALM. Induction motorfor starting 
@. 3-phase Generator 
LM. Exciter 
M.S. Exciter Conductors 
F.R. Field Rheostat 
1M. Starting Switch 
S. fuses 
A.§. Shunt for Ammeter 
Sp.T. Voltage Transformer 
St. 7° Current Transformer 
V.0. Voltmeter Switch 
F.L. Pilot lamps 
. M. Phase meters 
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| Fig. 4 


| The experimental plant is situated in an old building adjoin- 
| ing the Bessemerplant. Fig. 3 shows a plan of same. The 
| machinery specially constructed for the experiments consists 
| of a three-phase synchronous motor of about 900 horse- 
| power connected to the works mains which carry current at 
| 7000 volts and 60 cycles. The motor is direct-coupled to 
a three-phase generator which supplies current to the trans- 
formers placed close to the furnace. This generator supplies 
three-phase current of 25 cycles and a voltage adjustable 
by small steps from 300 to 1200 volts. 
| wide variation thus available it has been possible to ascer- 


By means of the | 
immediately below the instruments, so that the hand wheels 




















For controlling the working there is placed beside the 
furnace an instrument board comprising :—One three-phase 
watt meter suitable for unequally loaded phases; three 
ampére meters, one for each phase; one volt meter with 
reverser. The ampére meters and the watt meter are con- 
nected with the electric system by means of transformers. 
The volt meter and the tension winding of the watt meter 
are direct connected to the copper bars. The connections of 
the instruments are indicated in a diagram—Fig. 5. 

The hand wheels for adjusting the electrodes are placed 









































tain by experiment the pressure most suitable for different 
conditions and different constructions of furnace. The field 
excitation of the synchronous motor and of the generator is 
supplied by a D.C. generator, by 20 kw. 220 volts, direct 
coupled to the main set. The set is started by a direct 
coupled three-phase induction motor, which is supplied with 
current transformed to 500 volts. For operating the 
machinery there is a switchboard of modern construction 
arranged as shown diagrammatically in Fig. 4. . 

From this switchboard the current is conducted through 
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and ampére meters opposite each other belong to the same 
phase. 
EXPERIMENTS WITH DIFFERENT FURNACES. 

The first experiments were made in an electric furnace 
constructed in accordance with principles patented by Messrs. 
Grénwall, Lindblad, and Stalhane, engineers. These gentle- 
men have formed the Elektrometall Company (Aktiebolaget 


.| Elektrometall), of Ludvika, and, together with the Gringes- 


berg Company, haye had an interest in the subsequent tests. 
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| 
The construction of the first furnace is shown in Fig. 6. It to the fact that at the high temperatures used the silica | for this company was the Orcoma, built in 1908 by Beard. 


is a shaft furnace with the hearth lined with stamped silica 


In the bottom of the hearth there are three channels: one in 
the middle leading to the tap hole for the pig iron, and one 
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The latter communicated with two receptacles 
The bottom of 


on each side. 
placed outside the shaft and filled with iron. 


these receptacles was formed by blocks of graphite packed on | 


copper plates and connected with the electric current supply. 
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8 
The furnace was started with an air blast as an ordinary blast 


the air blast was cut off and the electric current turned on. 


The idea was that the current entering the furnace through | 























the iron by one of the channels would melt the charge in its 
passage to the opposite channel. It was possible to work the 
furnace in this manner during short periods, but it proved 
impossible to make the hearth durable. In part this was due 










































| rapidly they were replaced in the course of the experiments 
| by ordinary adjustable carbon electrodes surrounded with 


| furnace between the electrodes in the furnace walls, or else 


| 


furnace, and when sufficient iron had collected on the hearth | 


became conductive of electricity. The furnace was, therefore, 
| reconstructed in the manner shown in Fig. 7. The general 
| principle of the design was the same as in the first furnace, 
but the lower portion of the furnace was of more solid con- 
struction. The electric current was introduced at opposite 
sides of the furnace. The most important alteration was, 
however, that the hearth was lined with magnesite brick. 
In consequence, the hearth lasted somewhat better than 
| before, but, in general, the same difficulties remained, and 
| even the magnesite proved to be a fairly good conductor of 
| electricity at high temperatures. 

It became evident from these tests that a successful solu- 
tion of the problem was not to be expected from this method 
of introducing the current through the iron in the bottom of 
the furnace. The experiments were, therefore, continued 
with a furnace of which the design is shown in Fig. 8. 
| It is quite a small shaft furnace with a graphite electrode 
| in the bottom and two others opposite to each other in the 
| sides of the furnace at a certain height above the bottom of 
the furnace. As these upper electrodes were consumed rather 
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Fig. 


water-cooled tuyeres. The arrangement was such that the 
current could be conducted at will either straight through the 


from these to the electrode in the furnace bottom. This furnace 
proved more durable than the previous one, but had the 
defect that the lining round the electrodes was rapidly worn 
out. 

It then seemed obvious that, if the electrodes could be so 
arranged as to be surrounded by the charge, the heat which 


more and Co. Dimensions, 511ft. by 62ft. by 40ft. 6in 
In addition to the above, Mr. A. A. Booth, chairman of the 
Cunard Company, questioned upon his arrival in New York 
as to whether the Cunard Company contemplated any addition 
to their fleet, is reported to have said that ‘‘ there is a likeli. 
hood there will be more new steamers in the near future, and 
the policy of the Cunard Line to build only large vessels for 
all its services will be steadily adhered to.’’ 

TWO important orders recently placed are the Booth liner 
to be built by Scott’s, of Greenock, and the new Anchor 
liner to be built by Henderson, of Meadowside, Glasgow 





THE new experimental tank at Teddington has }jeoy 
advanced still further on the way to active operations hy 
the appointment of Mr. G. S. Baker as superintendent. \r. 
Baker is a Royal Naval College man with a splendid recor 
and has had the great advantage of assisting Mr. R. E. Froude 
at Haslar. The fact that appointments like the present are. 
and have recently been, made entirely from the ranks of 
those engaged in a particular branch of naval architecture 
has often been commented upon adversely. In the present 
case, however, we imagine that no one can have anything 
but approval to express of the choice that has been made, 
The plain fact is that it is the Admiralty more than any 
private firm that has initiated and carried on research 
work in this direction, and it is perfectly easy to under 
stand, therefore, that the choice of one of its officials who 
has been engaged in this work is likely to be a right and 
proper one. It is to be hoped that this tank, under M, 
Baker's guidance, and existing as it does primarily fo: 
| research purposes, will prove instrumental in throwing 
light upon some of the baffling phenomena associated 
ship propulsion. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron Market Steady. 
THE Birmingham Iron Market may be said to lx 


‘‘marking time ” this week. The best that can be said of it is 
that it is steady without further progress. Buyers seem for t 
present to have mostly satisfied themselves, and the ‘ revival, 
called, is becoming less conspicuous. The fall in warrants in th 
North of England is not without its effect in inducing a somewh: 
more cautious attitude by consumers. Still there is not a great 
deal to grumble at, and prices all round are fully maintained 
The strength of prices is, indeed, the most satisfactory feature of 
the position on the week, and prevents confidence from waning to 
any material extent. There were sellers on ‘Change this week, 
indeed, who expressed the belief that March will see higher prices 
for most materials, but, it must be confessed, the opinion was not 
very general, 


t 


Manufactured Iron Upheld. 

The demand for bar iron is still considerably below the yn 
ductive capacity of the district, but business is steady and ther 
has been no falling off in orders. Marked bar houses continue t 
receive fair support, and makers of common bars are fairly well off 
for work. The recent advances declared by Lancashire and North 
Staffordshire producers have stiffened the prices of South Staf 
fordshire products, and good merchant bars are now generally 
quoted £6 7s. 6d.—delivered Birmingham—though some are sti 
obtainable at £6 5s. Nut and bolt iron is also firmer on the basi 
of £6 2s. 6d. per ton. Marked bars are £8, with £8 12s. tid. as 
Lord Dudley’s price, and £7 for second-grade qualities. A rumour 
has been current of Jate that an advance of 10s. per ton was likely 
to be declared at the next April quarterly meeting, but all such 
rumcurs may be dismissed. Hoops are £6 15s. and gas strip 
£6 10s. and £6 12s, nominal, while rivet iron is £6 15s. to £7. 


A New Galvanised Sheet Combine. 

The rumours to which we referred last week in regard to 
the position of the Galvanised Sheet Combine, and the prospects 
of an early attempt being made to resume price control seem to 
have more foundation than those which have at various times bee 
current. The opinion is now general that there is ‘‘ something in 
the wind.” Exactly what has transpired it is impossible to 





was wasted in the destruction of the brick lining would be 
utilised in the process, and the furnace would become more 
durable. The experience gained by these experiments thus 
led to the design of furnace of which the first form of construc- 
tion is shown in Fig. 9. 

A preliminary test with such a furnace having proved that 


| the right direction towards a solution of the problem had 


| Steam Packet Company. 


| speed of 20 knots. 








| been found, an electric reduction furnace of a design as 


shown in Fig. 10 was constructed. It is with this furnace 
that the results, to be given in a future issue, have been 
obtained. 


SHIPBUILDING NOTES. 


TWO interesting launches have taken place since these 
notes last appeared. The first of these is that of the Snaefell, 
being built by Cammell, Laird and Co. for the Isle of Man 
The dimensions of the Snaefell are 
270ft. by 37.5ft. by 16.5ft., and she is intended to attain a 
She is somewhat different from a large 
number of Channel steamers in that she is designed for the 
company’s winter service to the Isle of Man, and from the 
conditions of that service has been built of heavier scantlings 
than is usual. A double bottom has been fitted in order 
that the vessel may, if necessary, take the ground without 
damage when in harbour. 


THE second is that of the Levuka, built by Stephen 
and Sons, Linthouse, for the Australasian United Steam 
Navigation Company’s Pacific trade. The dimensions are 
400ft. by 55ft. by 33ft., and she is a sister ship of slightly 
increased size to the Wyreema, finished recently by the same 
builders for the same owners. These ships are embodiments 
of the care and attention to detail characteristic of the B.1. 
Steam Navigation Company. It would be difficult to 
imagine a stronger type of ship structurally. There are no 
less than five tiers of beams and four steel decks fitted. 


WE have had occasion to remark upon the large number of 
liners which are being or have been built recently, and it 
appears to be likely that that number will be considerably 
augmented in the future. Itis stated that four large steamers 
are to be built for the Buenos Aires service of the Pacific 
Steam Navigation Company. The last large steamer made 





ascertain. It is gathered from the members of the late associa 
tion, however, that a conference of the associated makers has been 
held, at which the position was discussed, and the meeting stand 
adjourned. Curiosity is great touching what may be the next 
| move. The main trouble admittedly which faces any new pro 
| posals is the difficulty of inducing the previously non-associated 
| firms, whose independence occasioned the break up of the lat: 
| body, now to bind themselves. Makers of galvanised corrugated 
| sheets report that the demand during the past few days has fallen of! 
| slightly, although all the local mills have sufficient orders on thei: 
books to ensure steady employment for some time. Quotations 
remain at from £1] 15s, to £12, f.o.b. Liverpool. Black sheets ar: 
| in large call and very firm at £7 12s. 6d. for doubles, and £8 t 
| £8 2s, 6d. for lattens. 


Pig Iron. 

Comparatively few new sales of pig iron have been made 
of late, but smelters show no uneasiness, and are not likely to give 
concessions to induce new business. They are fairly well engaged 
on running contracts, and most of them can afford to wait events 
In the meantime quotations for all brands are firm at recent rates. 
| Selling prices are :—-Forge pig iron: Staffordshire, common, 45s 
part-mine, 50s, to 51s.; best all-mine forge, 85s.; foundry, 90s. : 
cold blast, 115s.; Northamptonshire, 49s, to 50s.; Derbyshire, 50s. 
to 5ls.; North Staffordshire, forge, 50s. to 51s. 6d.; best, 58s. to 


59s, 





Steel Trade Sound. 

The steel trade in a peculiarly sound condition. 
especially the raw steel branch, and makers are well gratified. 
There are considerable variations in price as regards half product 
sheet bars, a fact which was emphasised by the holding aloof of the 
continental houses on account of the relatively low rates with which 
they were expected to compete. The quotation for Bessemer 
sheet bars is about £5 2s. 6d., and for Siemens £5 5s. As regards 
steel sections, specifications are coming to hand more satisfactorily. 
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Large Electricity Scheme. 

There is a prospect of some portion of a considerable tract 
of land at Saltley, Birmingham, formerly utilised for sewage dis 
posals, being employed as sites for a new electricity station and an 
additional gasworks, Negotiations to this end are now in progress 
with the Tame and Rea Drainage Board. The Electric Supply 
Committee of the Birmingham Corporation has in view a site of 
fifteen or sixteen acres, the idea being to erect and equip works at 
a cost of something like £100,000. The demand for current has 
increased with such rapidity since the undertaking was muni- 
cipalised that it is considered unsafe to delay much longer in 
supplementing the existing productive and distributive capacity. 
The provision of the additional gasworks is stated to be less 





urgent, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron During the Month. 

THE past month, so far as pig iron is concerned, has been 
most unsatisfactory to makers. Merchants who have stocks in 
hand have been offering at under officiai rates, and there has con- 
sequently been a gradual decline in values since the beginning of 
February. There have been fluctuations certainly ; but the fact 
remains that prices are in buyers’ favour all round. With the 
exception of hematite, most sorts show a decline of 1s. to 1s. 6d. 
per ton, Forge iron shows little change, though lower figures are 
ruling, if anything. 


Finished Iron. 
There is little change to note. 
is maintained, 


The recent advance in bars 


Steel. 
There is practically no foreign semi-manufactured stuff 
offering. English billets are consequently very firm. 
Copper, Lead, and Tin. 
Copper: There are few changes to record. If anything, 
prices are in buyers’ favour. Lead: Sheets showed no change. 
Tin: English ingots were a shade lower. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d. ; 
Derbyshire, 56s, to 56s, 6d.; Middlesbrough, open brands, 
prompt, 60s.; April-June, 60s. 6d. Scotch: Gartsherrie, 61s. 9d. 
to 62s.: Glengarnock, 62s.; Eglinton, 61s., delivered Manchester. 
West Coast hematite, 66s. to 66s. 6d.; East Coast ditto, 66s., 
both f.0.t. Delivered Heysham: Gartsherrie, 59s. 9d. to 60s.; 
Glengarnock, 60s, ; Delivered Preston : Gartsherrie, 
60s, 9d. to 61s.; Glengarnock, 61s.; Eglinton, 60s. Finished iron : 
Bars, £6 15s,; hoops, £7 7s. 6d.; sheets, £7 17s. 6d. Steel: Bars, 
t6 10s. to £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 5s.; sheets, £7 17s. 6d. to £8 ; boiler plates, £7 7s. 6d. to 
t7 12s, 6d.; plates for tank, girder and bridge work, £6 12s, 6d. to 
tt) 15s.; English billets, £5 to £5 5s.; foreign ditto, £4 17s. 6d. to 
¢5; cold drawn steel, £9 10s. to £10. Copper: Sheets, £72; 
tough ingot, £64; best selected, £63 per ton. Copper tubes, 9d.; 
brass tubes, 73d.; condenser, 8$d.; rolled brass, 64d.; brass wire, 
6}d.; brass turning rods, 67d.; yellow metal, 64d. per Ib. Sheet 
lead, £17 per ton. English tin ingots, £150 per ton. 











The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange on 
Tuesday was larger than usual. No doubt the uncertainty as to 
the present position had much to do with it. For best sorts of 
house coal there was a good demand, but for inferior sorts there 
was practically no inquiry. Steam coal generally was in good de- 
mand, and in the shipping department there was a rather smaller 
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steadily;maintained. Best tBarnsley, at pits, makes from 12s, 6d. 
to 13s. 6d. per ton ; seconds from 10s. 6d. to 11s. 6d. per ton. A 
large local inquiry is reported for second-grade Barnsley house. 
The South Yorkshire trade with the Seine district of France 
in gas coal is still affected by the floods, which, though subsiding, 
have so disorganised the works that some little time must elapse 
before supplies are required. A number of gas coal orders, 
which ordinarily go to the North, continue to be received in South 
Yorkshire and district, in consequence of the continued trouble in 
the Northern coalfield. 


Small Coal and Coke. 

A good demand exists for the higher qualities of small 
coal, and values are firmly maintained. Full deliveries are being 
made to the manufacturing centres of Lancashire and the West 
Riding, the qualities used in the cotton and woollen mills fetching 
from 5s, to 6s, per ton. An improved request for the cheaper 
qualities is perceptible, and stocks have practically been cleared. 
Coking smalls are actively inquired for, several collieries purchas- 
ing from outside sources. Coke is moving freely, business still 
being done with the Durham district through the disturbed condi- 
tion of affairs in the North. The effect, of course, is to assist in 
stiffening the local coke market. Quotations under contract : 
Best washed coke, 12s. 6d: to 13s, 6d. per ton ; unwashed, 11s, 6d. 
to 12s, 6d, per ton. 





Iron—Continued Lull. 

There has been no fresh movement in the iron market this 
week, consumers restricting their purchases to their current 
requirements. Makers are not pressing sales, and stand out 
firmly for the advanced prices now ruling. No expectation of 
decline is entertained, the general feeling being that higher rates 
will be obtained later on. Current quotations, net, delivered in 
Sheffield and Rotherham :—Hematites, West Coast, 80s. to 82s. 
per ton; East Coast, 76s. to 77s. per ton; Lincolnshire, No. 3 
foundry, 53s, 6d. per ton; No. 4 foundry, No. 4 forge, No. 5 forge, 
mottled and white, 52s. 6d. per ton; basic, ‘ per ton; Derby- 
shire, No, 3 foundry, 54s, per ton; No. 4 forge, 52s. per ton. 






Billets, Bars, Hoops, and Sheets. 


The advances recently noted in billets are now general. 
The basis price for soft billets is £5 10s., while for the higher 
qualities £5 15s. and £6 is being asked. Bars remain at the 
advance of 5s, per ton made by the South Yorkshire Bar [rox 
Association at their last monthly meeting. Bars now stand at 
£6 15s. per ton. Hoops and sheets are still quoted at the old 
figures, viz., hoops £7 10s. per ton, sheets £8 10s. per ton. 








The Steel Trades. 

In the general steel trades a healthier tone prevails in the 
home market, and a fair business is being done. We cannot hear 
of any improvement in the marine and military material depart- 
ments. The continental and American demand for high-speed 
steel is maintained ; but there is little sign of the much-desired 
revival in the home markets. 
continues to be more satisfactory, though several departments could 
The file trade, though 


Employment in the steel trades | 


inquiry. Quotations remain officially unchanged. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The demand for hematite iron has improved, and more 


business is being done in all the qualities of metal produced in the 
district. Further, for some time past makers have been selling 
iron and stocking it, waiting the convenience of buyers as to time of 
delivery. These stocks have been sensibly reduced, and consumers, 
who a week ago were keeping back orders, are beginning to place 
them now to a considerable extent. There is, indeed, a better out- 
look in the iron trade than for some time past, and makers are 
finding it necessary to increase the output, as steelmakers are 
requiring fuller deliveries, and general consumers have increased 
wants to provide for, but in some parts of the district furnaces are 
on slack blast, owing to the scarcity of coke. A decision has been 
come to to increase the production of coke in West Cumberland 
so as to make iron smelters there less dependent on the Durham 
coke ovens, Iron is quoted formally at 66s. for mixed Bessemer 
numbers net f.o.b., and warrant iron sellers are at 64s. 5d. net 
cash buyers 3d. less, Iron ore is not quite so firm, and is now 
quoted at from 13s. to 20s. net at mines, according to quality. 


Steel. 

The stee] trade at Barrow is very busy in the Bessemer 
department, and some good orders have come to hand, and others 
are likely to follow, for rails for the colonial, South American, and 
the home markets. There is also a steady trade in tin bars, sole 
plates, sleepers, hoops, and rods, Very little is being done in 
heavy steel castings, and there is nothing doing in plates or ship- 
building classes of steel. 


Shipbuilding and Engineering. 
cal There is some prospect of good shipbuilding orders from 
Spain and from other sources, and Vickers, Sons and Maxim are 
already much busier in the shipbuilding department. There is 
greater activity in the engineering department than has ever been 
known in the history of the trade of the district, and this is certain 
to continue for two years at least. 


Shipping and Coal. 

: The shipping trade is fairly employed. The exports of 
iron and steel from West Coast ports last week amounted to 12,339 
tons—8685 tons of iron and 3654 tons of steel—as against 12,070 
tons in the corresponding week of last year, an increase of 269 
tons, The aggregate shipments this year have reached 107,100 
tons, against 78,117 tons in the corresponding period of last year, 
rs increase of 29,983 tons. Coal is steady, and coke is scarce and 
dear, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
Steam Coal: Quiet Trade. 

THE steam coal business is at present very quiet, as is 
usually the condition at this time of the year. In the present 
case, however, no great contracts have been made previously, and 
if the district is to do its usual trade in the Baltic orders will have 
to come forward more freely during the next month or two, unless 
4 continuation of ‘‘ spot lots” becomes the rule, as appears to have 
been the case for the last six months. At the same time 
the tonnages for the Humber ports are considerably above 
the average for the season, and satisfactory weights are being 
forwarded for trawling as well as for bunkering purposes. 
The railway companies are also receiving full deliveries under 
contract. The export trade at present is mainly for South 
America and the Mediterranean. The weight exported from Hull 
during the week ending 15th February was 55,580 tons, which 
compares with 40,216 tons for the corresponding week of 1909. 
The two largest markets were Hamburg and Civita Vecchia, 
which took 8616 and 7437 tons respectively. 


House and Gas Coal. 


Both these classes of coal keep in good demand, and house 
and gas coal pits are fully employed. The recent spell of sharp 
weather improved the demand for domestic fuel, and winter 
supplies, which usually extend to the end of March, are being 
forwarded. Buyers in London and Eastern Counties districts are 
freely receiving good supplies of the higher grades, and prices are 


well do with considerably more work. 
rather better generally, still leaves room for improvement. The 
hopeful feeling of better trade this year in the general range of 
local manufactures is, however, freely held. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


There has not been much buying during the last fortnight, and 
quite a lull has been experienced in the placing of new orders, 
Still, producers are well situated in regard to contracts, and pros- 
ects are encouraging. ‘The slackest period of the year is fast 
closing, and the briskest will shortly be entered upon. It is 
expected that the spring season will be a very active time ; indeed, 
makers are well enough sold ahead to have briskness over the 
next three months guaranteed. The reports of revival of trade in 
other countries tend to strengthen the market. Most satisfactory 
are the reports of improvement from Germany and the Continent 


hopeful again. 
Cleveland this year, as there are heavy stocks there. That country 


Italy promises to require most, and large deliveries have already 
been made this year from the Tees. Prices of Cleveland pig iron are 
well maintained— better, indeed, than might have been looked for, 
especially with stccks increasing and shipments poor. February 
is generally a time for curtailed exports and weak prices, but the 
anticipated activity in the spring has enabled sellers to keep up 
quotations very well, and the efforts of buyers to beat down the 
prices have proved futile, and are not likely to be successful. 
No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. delivery has 
been generally sold this week at 51s. 3d. per ton, while No. 1] was 


white at 49s. 9d. The lower qualities continue somewhat scarce, 
and the prices thereof are nearer that of No. 3 than they have 
been fora long time, while rather too much No. 3 is being pro- 
duced. In the public stores it is the stock of No. 3 that is increas- 
ing, that of the other qualities being reduced. For March delivery 
the prices are 3d. per ton above the figures given, and 6d. more 
is asked for April. It is considered certain that there will be a 
higher range of prices in the spring. 


Hematite Pig Iron. 

Makers of hematite pig iron are well off for orders, and 
are likely to continue so, seeing that the various branches of 
industry that are consumers of this description of pig iron have 
improved considerably, and have excellent prospects. There is no 
need to press for contracts at present, but there is no doubt that 
when consumers do come freely forward again they will have to 
pay more than the figures at which their last contracts were 
placed. The increased cost of materials necessitates higher prices 
for pig iron. It is certain that, with mixed numbers of hematite 
pig iron at 65s., producers cannot afford to give 20s. 6d. for Rubio 
ore delivered and 18s. 6d. for furnace coke. Such a price as 65s. for 
forward delivery is out of the question, and producers are asking 
67s. 6d. for delivery in the second quarter. Less than that they 
cannot well afford to take, as their contracts for cheap ores will 
most probably have come to an end, As yet, however, consumers 
do not seem prepared to pay as much as 67s. 6d. for second 
quarter’s delivery. 


Manufactured Iron and Steel. 

Greater activity is reported in the steel trade, and _pros- 
pects are altogether encouraging, and consumers must look to pay 
higher prices. The advances in quotations so far have been small, 
and barely cover the increased cost of production. In the manu- 
factured iron trade the improvement is hardly appreciable, but 
the downward movement in prices has ceased. The minimum quota- 
tions noware :—Steel ship plates, £6 5s. ; ironship plates, £65s. ; steel 
ship angles, £5 17s. 6d.; iron ship angles, £7; packing iron and 
steel, £5 5s. ; steel bars, £6 5s. ; iron bars, £7 ; steel joists, £6 2s. 6d. ; 
steel hoops, £6 10s.; steel nail strip, £6 7s. 6d.; steel black sheets, 
£7 10s.; iron ship rivets, £7 7s. 6d., all less 24 per cent. f.o.t. 
Galvanised and corrugated sheets are at £11 10s., less 4 per cent. 
for 24 gauge in bundles f.o.b. Heavy steel rails are at £5 7s. 6d., 
and cast iron chairs at £3 12s. 6d., both net f.o.b. Ironfounders, 





both chair and pipe makers, find the situation more favourable. 


Goop reports are generally given of the pig iron trade, | 


generally, and American commercial intelligence has become more | 
Germany may not need much pig iron from | 


for many years has been Cleveland’s best oversea customer, taking | 
over half-a-million tons in some years, but this will not be so in 1910. | 





at 53s, 6d., No. 4 foundry and forge at 50s. 3d., and mottled and | 


It is proposed that in May a deputation of working men from 
Darlington shall be sent over to Belgium to'report upon the results 
of protection in that country. The borough member will pay the 
expenses of twelve of the delegates, and the local trades union 
will be responsible for the expenses of other three. Any other 
workmen, up to fifty in number, may join if they pay their own 
expenses, 


Shipbuilding. 

Business is progressing very satisfactorily in the shipbuild- 
ing industry, orders for new vessels coming forward somewhat 
freely. Heretofore nearly all the orders have been for liners, but 
now there is a decided increase in the demand for tramp steamers 
of 6000 to 7000 tons. The improvement has been stimulated by 
the fact that the freight market is decidedly more favourable. 
Sunderland builders have had a particularly bad time during the 
last two years, and appreciate in a very marked degree the change 
that has at last appeared. Messrs. Doxford and Sons have booked 
an order for a 7200-ton steamer for the Moor Line. Smith’s Dock 
Company has just compieted its first year on the Tees at South- 
bank, and during that period 170 steamers have been docked, most 
of which were of large tonnage. The men who came out on strike 
at Sir Raylton Dixon and Co.’s Cleveland Dockyard, Mid- 
dlesbrough, at the commencement of last week, have gone back, 
and the matter in dispute—the time they shall be called upon to 
work—will be dealt with by their executive. 


Coal and Coke. 

Business continues to be very much hampered by the 
continuance of the strikes at the Northumberland collieries agair. st 
the institution of the three-shift system. The general body of 
miners in the county voted against a general strike, and the 
executive ordered the men who were out to go back to work, and 
intimated that strike pay would cease to be ‘allowed at the end of 
last week. The disaffected men have refused to obey, and this 
week fourteen collieries are still laid off, and the men show no 
signs of returning. The matter has been referred to the Miners’ 
Federation. The trouble is less pronounced in Durham, nearly all 
the pits being again in operation. Meantime the outlook is very 
unsatisfactory, and trade is seriously affected, as consumers are 
going elsewhere for their fuel. A good many contracts, which in 
former years were secured by Durham and Northumberland, are 
now being awarded to German collieries. The harm that this 
unfortunate dispute has done to the trade will be felt for months 
to come. Though coal is scarce, prices are becoming easier instead 
of stiffer; best steam coal is down to 10s. 6d. per ton f.o.b.; best 
gas coals, 1ls.; and unscreened bunkers, to 10s. As compared 
with a month ago prices have declined 1s., and in many cases 
ls. 3d. per ton. The coke trade is very steady, and prices have 
improved during the last fortnight, 18s. 9d. per ton being asked 
for furnace coke delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


General Business Outlook. 

THE course of business has been running smoothly. No 
one pretends, and evidence is lacking, that we are on the eve of a 
| ‘boom ” in trade. The expectation is that a gradual development 
| of business will continue to be experienced. That the active demand 
for raw material which sprang up some weeks ago, has sustained a 
check appears to be undoubted, but this may have its redeeming 
feature in allowing manufacturing industry to obtain fair ad vantage 
of the improved conditions. Scottish railway traffics this week are 
more satisfactory. 


The Pig Iron Market. 
| Business in pig iron warrants has been affected adversely 
| 


by the poor shipments both here and in the North of England. The 
| transactions in warrants have tended towards some depression in 
prices ; considerable sales have been effected on several days with 
| this result. Still, the fluctuations are within comparatively narrow 

limits. Since last report business has been done in Cleveland 
| seomnsoin at 51s, 34d. to 51s. 0}d. cash, 51s. 6d. to 51s. 3d. one 
| month, and 51s. 114d. to 51s. 9d. three months. Transactions have 
| also occurred at 51s. 44d. for delivery in seventeen days, and 
| 5ls. 34d. for March 29th. Reports have been current of good 
| inquiries coming to hand from Italy and elsewhere abroad. The 
American position has at present comparatively little influence on 
the market. 


Scotch Makers’ Iron. 

The demand from English consumers for Scotch pig iron 
is on an encouraging scale, and there have been fair inquiries from 
| abroad. Shipments are poor, but the output is well maintained, 
and the position of makers enables them to be content with short- 
dated contracts, there being an indisposition to undertake 
| business at current prices for delivery into the second half of the 
| year. Prices are generally steady. Free at ship in Glasgow 
Harbour, Govan and Monkland, Nos. 1 are quoted 58s.; Nos. 3, 

s.; Carnbroe. No. 1, 61s.; No. 3, 58s.; Clyde, No. 1, 63s. 6d.; 

3, 58s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 64s.; 
Ss. .; Langloan, No. 1, 65s.; No. 3, 6 Summerlee, 
No. 1, 66s.; No. 3, 61s.; Coltness ’ No. 3, 60s.: 
Eglinton, at Ardrossan, No. 1, 59s, 6d.; No. 3, 57s. 6d.: Glen- 
garnock, No. 1, 65s.; No. 3, 60s.; 














Dalmellington, at Ayr, 


€Ss.; No. 3, 60s. per ton. There are forty-three furnaces pro- 
ducing hematite, thirty-seven ordinary, and five basic iron, the 
total of eighty-five thus in operation in Scotland comparing with 
eighty-three at this time last year. 


Hematite Pig Iron. 

There has been a renewal of inquiry since last report in 
this market for Cumberland hematite, and several warrant transac- 
tions are reported. These have taken place at 64s. 4d. for delivery 
in one month, 64s. 5d. March 16th, and 64s, 53d. March 23rd. 
Steady deliveries of Scotch hematite are being made, and 
merchants continue to quote 67s. 6d. for delivery at West of Scot- 
land steel works. During the last six days fifteen steamship 
cargoes of hematite ore arrived in the Clyde. 


Cast Iron Pipe Contracts. 

The Water Committee of Glasgow Corporation has decided 
on offers to supply the quantity of 36in. water cast iron pipes 
required for two new mains to be laid from Craigmaddie reservoir 
to Balmore-road. The tenders were those of Messrs. Cochrane and 
Co., Middlesbrough, £29,792 14s. 9d.; the Staveley Coal and Iron 
Company, Chesterfield, £30,361 7s. 3d.; and Messrs. D. Y. Stewart 
and Co., Glasgow, £30,730 8s. 7d. For supplying 700 tons of 27in. 
and J8in. pipe, the Holwell Iron Company, Melton Mowbray, 
quoted £3910 19s. 6d.; the Staveley Coal and Iron Company, 
£3936 16s. 3d. ; Messrs. Cochraneand Co., £399916s. 8d.; and Messrs. 
D. Y. Stewart and Co., £4009 3s. A sub-committee had gone into 
the matter, and recommended the adoption of the offers by Messrs. 
D. Y. Stewart and Co., and after discussion the committe was 
equally divided, 12 voting for the sub-committee’s recommenda- 
tion and 12 against, and the chairman gave his casting vote for 
Messrs. D. Y. Stewart and Co. There was, it is understood, some 
question of the difficulty and cost of testing the pipes at a distance, 
practically doing away with the advantage of the lower tenders, 
and this weighed with the members of committee, as well as the 
desire to award the work, if possible, to the local firm. 


Finished Iron and Steel. 
A good feature of the business in both finished iron and 





steel, but particularly the former, is a lessening of foreign eompe- 
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tition. Makers abroad are now more fully occupied with home 
business, and in some cases they are failing to deliver material 
under contracts placed some time ago. Resort has to be made to 
our own makers to supply the lack of these imports. There is an 
improved inquiry for steel and iron for the East and for the 
Colonies. Home demand for shipbuilding steel is reported more 
satisfactory. The mills have now pretty regular employment all 
over, and in several cases makers are exceptionally busy. 


The Coal Trade. 

There has been a considerable decline in the coal shipping 
business, but it still compares well with the condition of the trade 
at this time last year. The decrease has occurred chiefly at Fife 
ports, although the Glasgow market has also this week been some- 
what quieter. The shipping prices are nominally unchanged. 
House coal for home use meets with a good demand, and manufac- 
turing qualities are going off in a fairly satisfactory manner. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 

THERE was no abatement last week of the storms, and con- 
sequently no improvement in trade. As a coalowner remarked, 
it seemed to be going from bad to worse, and prices were so 
perilously near ]6s. for best steam coal, that its dropping into the 
lower groove seemed only a question of time. On several occasions 
the docks in all quarters presented a deserted character, about a 
dozen vessels representing the great fleet of frequently 130 to 140 
to be found, chartered for the leading parts of the world. Accumu- 
lations, too, have been largely increased, for even with stoppages 


supplies from collieries are large, and for the lessened orders 
| 


competition has been keen, and low prices are the result. 


Latest Coal Prices at Cardiff. 

Market a trifle steadier. Storms abating ; long-delayed 
vessels now likely to come in and clear off accumulations. “No 
distinct improvement is expected until the new arrangement is 
settled. Latest prices:—Best large steam, Its. to 16s. 6d.; 
seconds, lis. 6d. to 1l6s.; ordinary, I4s. 9d. to 15s. 3d.; best 
drys, 16s. to 16s. 6d.; ordinary drys, 14s. 9d. to lis. 3d.; best 
washed nuts, 13s. 9d. to 14s.; seconds, 13s. to 13s. 6d.; best 
washed peas, 12s. to 12s. 6d.; seconds, 10s. to lls. 6d.; very 
best smalls, 8s. 6d. to 8s. 9d.; best ordinaries, 7s. 9d. to 8s. 3d.; 
cargo smalls, 7s. to 7s. 9d.; inferior kinds, 6s. to 6s. 6d.; very 
best Monmouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary 
Western Valleys, 14s. 9d. to 15s.; best Eastern Valleys, 14s. to 
14s. 3d.; seconds, 13s. to 13s. 9d. Bituminous: Very best 
households, 17s. 6d. to 18s. 6d.; best ordinaries, 15s. 6d. to 16s. 6d.; 





No. 3 Rhondda, 16s. 9d. to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, | 
to 13s. 3d.; through, | 


10s. to 10s. 3d.; No. 2 Rhondda, 
10s. 6d. to 10s. 9d.; smalls, 7s. 3d. to 7s. 6d. Patent fuel, 15s. to 


_ 
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furnace, 17s. to 17s. 6d. Pitwood, 17s. 3d. to 17s. 9d.; 


supplies limited ; firmer. 


Newport Coal. 

Reports of one week are repetitions of the last. Weathercon- 
ditions delaying tonnage ; stocks accumulating and prices weaken- 
ing. Hopes are held out of a change in March, and quotations 
forward are in consequence firmer. Latest: Very best black vein, 
15s. to 15s. 3d.; Western Valleys, l4s. 6d. to 14s. 9d.; Eastern 
Vaileys, 13s. 9d. to 14s.; other kinds, 13s. 3d. to 13s. 9d.; best 
smalls, 7s. 3d. to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. 
to6s. 6d. Bituminous: Best households, . 6d. to 16s. ; seconds, 
l4s. to 15s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 
19s.; furnace, 17s. to 17s. 6d. 
17s. 6d. 












Swansea Coal. 
Anthracite market very bad. Great complaints among 
coalowners and merchants of extreme difficulty in keeping the 
collieries going. i 


2is. to 22s. net; big vein, 16s. to 18s. 6d., less 24; red vein, 
13s. 6d. to 14s. 3d., less 24; machine-made cobbles, 22: 
23s. net; Paris nuts, 25s. to 25s. 6d. net; French nuts, ‘ 
to 26s. 6d. net ; German nuts, 25s. to 26s. net ; beans, 18s. 6d. to 
19s. 6d. net ; machine-made large peas, 11s. to 12s. net ; fine peas, 
10s. 6d. to 11s. net; rubbly culm, 5s. 6d. to 6s., less 24; duff, 
2s. 9d. to 3s. net. Steam coal: Best large, 17s. to I7s. 6d.; 
seconds, 14s. 6d. to 15s.; bunkers, 10s. 6d. to 11s. 6d.; small, 7s. | 
to 9s., all less 2}. Bituminous: No, 3 Rhondda, 17s. 6d. to 
18s. 6d.; through, 14s. 9d. to 15s. 6d.; small, 10s. 6d. to IIs. | 
Patent fuel, 13s. 6d. to 14s., all less 24. Coa] quotations f.o.b. 
net cash 30 days. 








Swedish Railway Requirements. 
These are not quite so large as formerly, but exceed 
470,000 tons ; tenders to be in by March 5th. Welsh smokeless 
coal is the principal demand, Stockholm taking 10,000 tons. 


New Coal Sinking at Nelson. 

I hear that negotiations are proceeding for acquiring 
1000 acres in the important district adjoining the Dowlais-Cardiff 
collieries at Abercynon. The Dowlais rights already extend over 
2000 acres, providing employment for 2500 men. The daily out- 
put of the colliery is about 2000 tons per day, and the coal has the 
reputation of being in the first rank of steam coal, with a proved 
carbon analysis of 89 per cent. North’s Navigation are sinking 
new pits at Cwmdu. 





The New Agreement with Colliers. 
This is progressing, and an important meeting is to take | 
place this week. At the monthly meeting of the Rhondda district | 
of miners, Mr. Davies, who isa member of the executive of the | 
South Wales Federation, summed up his opinion of the cutlook. 
He said that as a matter of fact it appeared very dark. He could 
not bring himself to believe that the employers were serious in 
asking the men’s representatives to become parties to the reduc- 
tion of the present minimum of 30 per cent. to 20 per cent. above 
the standard of 1879, and the raising of the equivalent at the same 
time to 12s. 4d. per ton. This would be tantamount to such a | 
reduction in the men’s wages that they would, undoubtedly, | 
secure the support of the Miners’ Federation of Great Britain in | 
resisting such a demand. Equally strong opinions were expressed 
by others, and the general opinion was that the new agreement 
must contain adequate provision for dealing with the vexed 
question. 





Tin-plate. 
The trade continues in a most satisfactory condition. At 

times the finishing departments have had occasional lulls, but this 
has not been the case of late. Last week the shipments suffered ; 
and this was the case with every industry, particularly with coal. 
The quantity of tin-plates sent from works exceeded 111,000 boxes, 
but shipments only amounted to 47,918 boxes. The total would 
have been much greater had the weather been better. Stocks are 
now 542 boxes. Latest market report is that the market is 
steady and prices firm. There is not such a large demand or in- 
quiry as experienced of late, but manufacturers say that they 
are well supplied with orders and_ specifications, and have 
no cause of complaint. Ternes in good demand for Norway. 
Latest prices at Swansea :—Ordinary sheets, Bessemer and Siemens 
primes: I.C., 20, 14 + 112 sheets, 13s. 3d. to 13s. 6d.; ternes, 
28s, 3d, to 29s,_ C.A. roofing sheets, £9 5s. per ton; big sheets 








s. 6d. Coke, special foundry, 24s: to 27s. 6d.; foundry, 19s. to | 


Pitwood, ex-ship, 17s. 3d. to | 


In steam coal little is doing, and prices are | 
weak. Latest :—Best malting, 23s. to 24s. net ; second malting, | and Lambre et Moselle have resolved to blow in another furnace in 


to | 


| tinued expansion of demand concurrent with the opening of the 
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for galvanising, £9 5s. to £9 10s. per ton. Finished black plates, | industry is assured of prosperous conditions and maximum activity 
£10 5s. to £10 10s.; galvanised sheets, 24 g., £11 15s. to £12. | until midsummer. The known requirements that have not yet been 
Block tin, £151 7s, 6d.; £152 15s. three months. In the district | presented will furnish the mills with work for the rest of the year 
the trade continues brisk. At Llanelly ail the works are busy, and | Just at present demand has largely subsided, although the Balti. 
orders plentiful for months ahead ; also at Port Talbot, and ship- | more and Ohio Railroad Company placed an order a few days ago 
ments from that place last week totalled 42 tons. In the Swansea | for 80,000 tons of steel rails. Negotiations are pending this week 
Valley, Mond’s Nickel Works are showing distinct progress, other | for large quantities of southern basic iron for delivery during the 
large departments having been added. Sulphuric acid factories are | latter half of the year. With the increased production assured jn 
brisk, and a good deal is being done at engineering shops and iron | all branches of the steel industry, there will be an abundance of 





foundries, material it prices not above present quotataions. It is claimed 
among copper dealers that the expected reduction of about 10 per 
Iron and Steel. cent. in domestic output, together with increasing consumption at 


Antwerp sent 516 tons steel to Newport last week ; and a home and abroad, will have a hardening effect upon the price of 
few small consignments of railway iron are taking place on Great | copper. Large home consumers have purchased ample supplies for 
Western Railway account to Bridgewater, and of iron to Bristol, | March and April. Should a decided upward tendency manifest 
otherwise both as regardsimport and shipping there is not much | itself these consumers will not wait very long before adding to 
being done. Last week at Dowlais the steelwork and Bessemer | their prospective supplies. 
departments were tolerably busy, and furnaces were worked from 
Monday until Saturday. At Landore the steel business was brisk, 
and similarly at Llanelly. Tin-plate bars are in good demand, 
| Latest prices :—Pig, Middlesbrough, 51s. 3d. cash, 51s. 34d. month ; 
mixed numbers, hematite, 54s. cash and month ; Scotch, 51s. 14d. | PERSONAL AND BUSINESS ANNOUNCEMENTS. 
} cash and month; Welsh hematite, 71s. to 72s. delivered ; East 
| Coast hematite, 71s., c.i.f.; Siemens steel bars, to 

£5 5s.; Bessemer, £5 2s, 6d. pet ton. Other quotations, Swansea: THE British Thomson-Houston Company, Limited, of Ruely, 
Copper, 4 5s. cash, £60 2s. 6d. three months. Lead : English, | has opened a branch office at Royal Chambers, Cardiff. 

£13 13s. 9d.; Spanish, £13 3s. 8d.; spelter, £23 3s. 9d. per ton ; ErNEst NEWELL AND Co., Limited, of Misterton, Gainsborouch, 

silver, 24d. per oz. have opened an office at 90-91, Queen-street, London, E.C, 

ny = a We are asked to inform our readers that the Price Air Lift 

Pump Company’s Works are now situated at Broadheath, Man- 

NOTES FROM GERMANY, FRANCE, BELGIUM, &e. | chester, and that the London office is at 28, Victoria-street, 

From our own Correspondent Weetminster. 

= ; WE are informed by the British Thomson-Houston Com): 

Rheinland-Westphalia. Limited, that statements are being made to the effect that 

THOUGH the tendency is all in an upward direction there | B.T.H. type M.H. mercury meter for continuous-current circuits 
have not been any further advances in quotations reported since | and types A.C.T. and R.H. for alternating-current circuits are 
last week. Pig iron remains quiet but firm. Latest list rates | manufactured abroad. It desires us to state that these are 
are :—Iron for steel making, free Rheinland-Westphalia, M. 62 to | manufactured at its works at Rugby, and that any report 
M. 63 p.t.; the same, free Siegen, M. 59 to M. 60; drawn wire in | the contrary is false. 
| iron or steel, M. 120 p.t. Other quotations are the same as last 
week. The Union of German Tool Makers, at a recent meeting, 
reported that employment had improved since the autumn, but 
prices continue depressed owing to large stocks ; more confidence 
is generally felt. Rather an unfavourable trade is done in coal ; THe NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION 
consumption in house coal is very limited, both in Rheinland- | The next committee meeting of this Association will be held at 
Westphalia and in Silesia, and there are no symptoms of improve- | 2,30 p.m. on Tuesday, March 8th, at Balfour House, Finshut 
ment. The deliveries to Austria-Hungary are especially dull. pavement, E.C. 4 
The Rhenish-Westphalian Coal Syndicate’s output in January was 
6,834,993 t., or 283,316 t. per day, which shows an increase of 
584 t. per day when compared with December, 1909; compared 
with January, 1909, this year’s deliveries are 19,980 t. higher. 



























THE INSTITUTION OF CIVIL ENGINEERS. —Sir Guilford Molesworth, 
K.C.LE., will take the chair at the lecture to students on * Irriy 
tion Works ” this evening, instead of Sir John Ottley, as previously 
announced, 


Austria-Hungary. = , : 
Unsatisfactory accounts are given of the iron and steel Test or HoLttow Concrete Biocks.—Some hollow concrete 
Satistac ace s are > ’ J y i steel . H j 
¢ ; : ae ome blocks were subjecte a severe test recently in a destructive tire 
trade, both as regants quotations and employment. Delivers in| Mocks ware subjcted ts a severe text recently ins desructi 
January were rather lower than in the same month last year. eee The | oY 1} lin ae “tit ‘alls e 
Current list rates are as follows :—White forge pig No. 3, 102 to London. The blocks had been used in ee et ee 
103 crowns pt “4 grey steel iron "130 to 135 yy W4 to 116 of the blocks placed on edge. All of the timber in the — 
crowns p.t.5 spiegeleisen, 10 to 12 p.c. grade, 130 to 140 crowns: Por destroy 9 mor — bs = Sera caen sok — a : : 
Austrian and Styrian bars, 210 to 220 crowns ; boiler piates, 286 to Ser = ; poy RB +f ged Suisse 1 Qn nd ee a aa 
296 crowns : tank plates, 251 to 261 crowns : girders, 235 crowns. according to the builder, were practically unchanged, 
all per ton, free Vienna. A little more life was felt on the Austrian 
coal market, consumptionadvancing slowly. Discouraging accounts 
come in from the Ostrau coke trade, the output being much higher 
than demand. 


general 





ENGINEERING GOLFING Socrety.—At the annual 
meeting of the Society held on the 23rd inst. at the Institution of 
Cixil Engineers, the following were elected as officers for th 
ensuing year :—-President, Sir Alex. Kennedy, F.R.S.; vice-presi 
dents, Dr. R. T. Glazebrook, F.R.S., and Messrs. T. Hurry Riches, 
B. Hall Blyth, F.R.S.E., and E. B. Ellington; captain, D. A. 
Stevenson, F.R.S.E.; hon. sec., Mr. 8. Price-Williams ; hon. 
treasurer, Mr. R. W. Hammond; other members of Committee, 
Messrs. S. R. Loweock, F. A. Newington, A. P. Patey, J. F. ©. 
Snell, Hastings Squire, G. Midgley Taylor, F. J. Walker, and G. N. 
Watney. By the courtesy of the Hon. Company of Edinburgh 
80f. p.t. have been asked and paid. For forge pig 75f. p.t. and for | Golfers, the spring meeting of the Society will be held at Muirfield 
| foundry pig 80f. p.t. have been quoted. Large supplies in pig iron | on Whit-Monday, May 16th. Members intending to take part 
continue to come in from abroad. The works of Thy-le-Chateau | should send their names as soon as possible to the honorary 
secretary, Mr. 8. Price-Williams, 5, Victoria-street, Westminster, 
WwW 


Iron and Steel in Belgium. 

From nearly all departments of the raw and finished iron 
industry a stiffening in quotations isreported. The scarcity in pig 
iron is rather more pronounced than before, and so the compara- 
tively small lots obtainable realise higher prices. Especially in 
basic the supplies are insufficient, and this is the reason why up to 
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| consequence of scanty inland supplies. What has been told of the | §, 
pig iron market may also stand for the semi-finished steel trade. 
Production is rather lower than consumption, and buyers complain 
of long terms of delivery. Over 1000 tons that were due to 
January have still to be delivered Little is done on the scrap 
. : od. ‘ “ resis de Mees: : SPT ‘ate 
iron market. From the finished iron trade further improvements In the unavoidable absence of the a ag : rof. T P. eg 4 
in quotations are reported ; for large lots £5 7s. p.t. has been paid D.Se., F.R.S., his place was taken by Sir Henry Trueman Wood, 
for rails, f.o.b. Antwerp. Prospects on the coal market are getting vice-president. The usual loyal toasts having been duly honoured, 
more favourable ; in a number of cases output goes into immediate Mr. A. P. lrotter proposed The Prospe at ppb ovement 
consumption and the March tenderings are likely to show a rise in Engineering Society. 7 he yy ee ied, = - oer ~ 
prices, for at least some sorts. Large sales have not been effected proposed the eae “8 ory ly 1 neers 1 “om a V oe 
recently, the pits showing little inclination to sign forward con- 7 ~ Kgs I vee, a anc a <4 _— 
tracts, as they expect rates to advance. sores oS ct is al erecting tse ie ae nr erage a alae 
S they ex} a _— of ‘* Kindred Societies,’” which was erent by Mr. L. Gaster, the 
Iron and Steel Trade in France. hon. secretary, was —— ye ry ac lh Bey =. Ww. 
There continues to be a fair amount of fresh work offer- Mordey, Prof. A. D. wee ceadiccanee totes ik al rv rx rG a.” 
ing, and the principal branches : : Sr faa, Re Col. W. F. Leese then briefly proposed the toast o ur Guests, 
Z, z 1e principal branches of the iron industry can boast of | | led with the names of Dr. T. M. Legge, Mr. W. Finlay and 
being very well supplied with work ; quotations generally are Mrs. 4 Butterfield. who all of cham aS Kel alte 6 We. ied - 
remunerative, and they are stiffly maintained. An advance in A ge . : 3 Se ite Tena Meanie 
" : P . se ; enough then proposed a vote of thanks to Sir Henry Trueman 
quotations is expected, but an official rise cannot be reported ; . - : . 
yet. Only in a few specially favoured instances hav producer Wood, who, in replying, said that he would like to propose the 
t. E 2w specially fav 2 stances have ers ? . 
} ) hehe, ie H . : ¥ : hon. secretar » society. 
been able to obtain bigher prices. The French coal trade is health of the hon. secretary of the societ; 
stated to remain in a good condition, both as regards consumption 
and the prices paid. 


THE ILLUMINATING ENGINEERING Soctrety.—The first anniversary 
dinner of the Illuminating Engineering Society was held at the 
Criterion Restaurant, London, W., on Thursday, February 10th. 








ConTRACTS.—The Power Gas Corporation, Limited, of Stockton- 
on-Tees, have recently booked a number of orders for producer 
plants, including one for a 2000 horse-power Mond ammonia 
recovery plant for the new gas engine works of the National Gas 
Engine Company, a 1000 horse-power plant for an electrical power 
| installation at Singapore, and several producers for smelting and 
calcining purposes.—The Bridlington Corporation have placed an 
order for a 350-kilowatt Willans impulse ‘‘dise and drum” type 
turbine with Willans and Robinson, Limited, Rugby. — The 
Calcutta Electric Supply Company has placed an order for a 1000- 
kilowatt Willans impulse ‘‘disc and drum” type turbine with the 
A sharp eye is being kept upon the possible require- | same firm.—The contract for the electriclighting of the new buildings 
of the Institution of Electrical Engineers, for the premises acquired 


AMERICAN NOTES. 


From our own Correspondent.) 


| 
| 
| 
| 
| 
| 
| 
| 
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New York, February 9th. 


The greatest confidence is expressed by steel makers in the con- 


spring season. 
ments of the various numerous enterprises that are now under 5 
preparation. from the Royal College of Surgeons, has been placed with Drake 

These new enterprises include much railroad building, general | and Gorham, Limited, of Westminster.—J. W. Brooke and (o., 
construction work, including factories and foundries and enlarge- | Limited, Lowestoft, inform us that they have just received «an 
ments of various kinds. If all of the various requirements in sight | order for an 18 horse-power “Brooke” marine motor from Mr. 
should develop into actualities, there will certainly be no cause of | A. R. Pole.—We are informed by Messrs. Leipziger and Co., manu- 
complaint in the steel industry. The financial situation is favour- | facturers of portable railways and rolling stock, 3, East India- 
able to the launching of new enterprises. It is proposed to | avenue, E.C., that they have just secured a contract for the con- 
enact in Congress a Bill to control and legalise corporations in a | struction and delivery of a complete railway plant, including the 
manner that will make them amenable to the national authority. | necessary track, crossings, &e., extending over seven miles.—The 
The Bill that was introduced in Congress this week has the | Admiralty have accepted a tender for two 1200-kilowatt direct- 
approval of the leading financial authorities as well as the railroad | current turbo-dynamos and condensing plant for Devonport Dock- 
managers, and if possible it will be enacted into a law, so that the | yard from Willans and Robinson, Limited, Rugby, and_ the 
relationship between corporations and the Government can be | New South Wales Government Railways Department has provision- 
established, and the whole question of corporate power and its | ally accepted a tender for a 6000-kilowatt turbo-alternator and con- 
legal and illegal power be definitely established. For years past | densing plant from the same firm.—J. E. Hopkinson and Co., of 
there has been an agitation against corporations, the cause of | West Drayton, advise us that the Great Western Railway Company 
their alleged unrestrained power. They are accused of possessing | has just placed an order with them for tiling with india-rubber its 
power that is hurtful to the general good, and the aim of the | Royal Saloon. The design consists of 2in. black and white tiles.— 
pending legislation is to curb corporate power for the good of the | Andrew Barclay, Sons and Co., Limited, Caledonia Works, 
general welfare. Both branches of Congress are about to enter | Kilmarnock, have just delivered a heavy locomotive to The 
upon a programme of investigation as to the high cost of living, | Dalmellington Iron Co., Limited, one of lighter type to the Glasgow 
and these investigations will extend over several months. The | Corporation and one to the War-office.—C, Isler and Co., Limited, 
politicians will endeavour to make a_ political issue of | of London, have received orders from Monsieur le Directeur-Genera! 
the investigations, but the people at large want prices re- | for the forthcoming Brussels Exhibition, to supply their improved 
duced and care nothing for politics. The matter is serious | registering turnstiles for the whole of the Exhibition. This order 
and is liable to create disturbances that will upset the cal- | was given after a trial to demonstrate the reliability of registration 
culations of petty politicians in Congress and out, The steel ! of these turnstiles, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the ee » Sale Branch, 
op, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
tuo months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


. January 29th, 1909,—IMPROVEMENTS IN THE VALVE GEAR 
oF INTERNAL COMBUSTION ENGINES, Frederick William Lan- 
chester, 53, Hagley-road, Edgbaston, Birmingham. 

(his invention relates to the valve gear of internal combustion 
engines having valves of the sleeve type coaxial with the engine 
cylinder, and consists of means for varying the motion of the inner 
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envel»pe of a single cable. C the conducting sheet dividing the 
dielectric into two concentric cylinders. I is a self-induction or 
choking coil connecting the outer conductor and the conducting 
sheet. The current in I being in opposite phase to the capacity 
current charging the conducting sheet on the two surfaces of the 
dielectric layer or cylinder is equivalent to a source of electric 
current providing an independent charge, and thus raising the 
potential between the two surfaces above what it would have been 
without such independent charge, and thus increasing the stress 
over the outer concentric cylinder relative to the inner concentric 
cylinder in such manner as to eqjualise the stress on the inner 
surface or strata of each of such concentric cylinders.—February 
2nd, 1910. 


February 9th, 1909.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES FOR POWER-TRANSMISSION SYSTEMS, the 
British Thomson-Houston Company, Limited, of 83, Cannon- 
street, E.C., and Edmund Basil Wedmore, of 171, Clifton- 
road, Rugby. 

This invention relates to protective devices for power-transmis- 
sion and distributing systems, and has for its object an improved 






closed-circuit relay which will operate upon the occurrence of a | 


fault or reversal of energy in an inter-connector or feeder of a dis- 
tributing system. Any closed-circuit relay is employed, provided 


| with an additional contact-closing device, which is adapted to 


sieeve by simultaneously altering the phase and displacing the | 


point of mid travel of the sieeve, thus adapting the engine to vary- 
In carrying it out the sleeves D and F respectively are 





ing loads. 


driven by connecting-rods from two parallel cranked shafts Land 
k, which are caused to revolve at the same speed by an equal pair | 
K is driven from the crank shaft by any | 
The parallel shafts Land K are mounted 

P, which 


of gears OO; the shaft 
usual two-to-one motion, 


in a cylindrical container can revolve in apertures bored 


N° 2,145. 
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Exhaust 





























in the walls of the crank case. A lever Q is provided whereby the 
container may be rotated through a suitable angle as indicated. 
The shaft K, by which the outer sleeve is driven, is mounted 
coaxially with the container, so that the motion of the outer 
sleeve is unaffected by movements of the lever Q. The shaft L, 
on the other hand, receives motion of two kinds when the lever is 
operated ; first, it is displaced parallel to itself in such a manner 
that the duration of the period during which the inner sleeve 
ports are uncovered with respect to the cylinder head is varied, 
the timing of mean position being substantially unaffected by this 
component of the motion; and secondly, it receives a rotary 
motion due to the epicyclie action of the gears, whereby the 
timing of mean position of the sleeve is also caused to vary. The 
variation of both the duration of the period and the timing of the 
opening and cut-off is thus simultaneous. — Febrwary 2nd, 1910. 


TRANSMISSION OF |POWER. 


December 22nd, 1908.—IMPROVEMENTS IN THE DISTRIBU- 
TION OF ELecTRiC ENERGY AND IN CABLES THEREFOR, Albert 
Edgar Tanner, of Birchdene, Birch-avenue, Old Trafford, 
Manchester, and Ernest Alexander Claremont, 
Nest House, Old Trafford. 


27,859. 


| arrangement as illustrated a trip coil 


connect a trip coil in series with a current transformer, and to 
couple a potential transformer on to a separate trip coil. 
A is excited from both 
the current and potential transformers B and C respectively by 
the operation of a reverse relay D in the following manner :—The 
reverse relay serves to operate three circuit-closing switches or 
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contacts, which are lettered X, Y and Z. Switch Y is normally 
closed, and X and Z are open. The parts are so arranged that 
when the relay operates the contacts are actuated in the following 
order :—Switch X is closed so as to connect the trip coil A of the 


main switch E across a short circuit formed by switch Y, which is | 


normally closed. Next, switch Y is opened, thereby admitting 
current from the current transformer B to the trip coil, and finally 


| switch Z is closed, thereby putting the potential transformer C in 


parallel with the current transformer, so that both transformers 
supply current to the trip coil. If the fault is small and the 


potential undisturbed, the current transformer will not furnish | 


in which case the potential 


sufficient energy to trip switch E, 
If, however, 


transformer supplies the requisite additional energy. 


| the fault is a heavy one. the current transformer supplies sufficient 


of Throstle | 


In high-tension electric cables as ordinarily constructed the 


stress on the insulation is more intense near the conductor than | 
This invention | 


upon the insulation farther from the conductor. 
has for its object the more even distribution of the stress through- 
out the entire thickness of the insulation. 
in arranging that the total conductance of each of the successive 


This invention consists | 


layers or units of thickness of the dielectric shall be made equal by 
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increasing the conductance where smaller by an added external 
conductive path in parallel with that of the dielectric. In the 
upper engraving is shown in section a cable constructed according 
to one part of the invention, and for simplicity divided into three 
concentric cylinders. A is the inner conductor. B is the outer 
conductor of a concentric cable, or the lead sheath of a single-core 
cable. CC are conducting sheets. D is a resistance constituting 
a conductive path from the inner conductor to the inner conduct- 
ing sheet. D, is a resistance for the inner to the outer conducting 
sheet. The lower engraving shows the case of a cable with two 
concentric dielectric cylinders. A is the inner conductor, and B 
the outer conductor of a concentric cable, or the outer metallic 





The result of throwing two trans- 


energy for tripping purposes. 
from the 


formers in parallel is to take considerable current 


current transformer B or to pass considerable current into it under | 


certain conditions. When the relay has reversed itself after open- 
ing the main switch, the contacts X, Y and Z are operated in the 
reverse order. The connections are so made that the current and 
potential transformers assist each other on reversal of current. 
Under normal conditions switch Z is open, and the two trans- 
formers are not in parallel.—Febrvary 2nd, 1910. 


PUMPING AND BLOWING MACHINERY. 


2618. February 3rd, 1909.—IMPROVEMENTS IN AIR PUMPS FOR 
SURFACE CONDENSERS, William Weir, of G. and J. Weir, 
Limited, Cathcart, Glasgow. 

This invention relates more especially to the design of air pumps 
when they are used for obtaining a high degree of vacuum in sur- 
face condensers for stevm turbines. To maintain a high degree of 
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vacuum in surface condensers when air leakage is present, with an 


air pump handling air, water, and vapour, it is necessary to cool 
the water below the temperature due to the vacuum, as only by 
this means can the removal of the air be secured by a pump of 
practical dimensions. Any cooling of the water will render a 
higher vacuum possible with the same air leakage, since the mix- 
ture of air and vapour will be richer in air due to the cooling. 
This cooling below the temperature due to the vacuum is, of 
course, a thermal loss in the system, and should be avoided as far 
as possible by the prevention of air leakage to enable the extent of 
cooling to be reduced tothe minimum. To prevent this loss it has 
been the practice to fit independent pumps for handling the air 
and the water, but such independent pumps have several dis- 





In the | 
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advantages and to overcome these the arrangement shown in 
the engraving is proposed. ‘The two pumps, arranged side by side, 
and balanced by a rocking beam, are driven from the steam cylin- 
der by means of the usual gear. The pump A has a separate suc- 
tion chamber C, connected to the condenser by the pipe D, for the 
purpose of drawing water therefrom, and the pump B has a sepa- 
rate suction chamber E, connected to the pipe D of the condenser 
by the pipe F, for the purpose of drawing off the air and vapour. 
If desired, the pipe F may be connected directly to the condenser. 
A connection G is provided on the pipe F, in proximity to the 
suction chamber E, for the injection of cooling water. The 
pumps are each fitted with the usual foot, bucket, and head 
valves, the discharge port H being connected by the pipe J 
through a non-return valve to the barrel of the wet pump A, 
below the head valves and above the bucket, whereby the con- 
tents of the dry pump B are discharged into the wet pump and 
thence to the hotwell.—February 2nd, 1910. 





DYNAMOS AND MOTORS. 


12,917. June Ist, 1909.—IMPROVEMENTS RELATING TO MEANS EM- 
PLOYED FOR CONTROLLING THE SPEED OF Bopiges DRIVEN BY 
ALTERNATING CURRENT ELECTRIC Motors, Henry Alexander 
Mavor and Mavor and Coulson, Limited, both of 47, Broad- 
street, Mile End. in the City and County of Glasgow. 

This firm’s method of controll ng the speed of revolving shafts, 
such as propeller shafts, with the aid of a number of alternators of 
| different periodicities and a number of motors each having a dif- 
ferent number of poles has already been described in these 
columns. According to this method the motors are independent 
machines, but whilst these are satisfactory in certain services, it is 
found desirable in other cases to simplify the arrangement so that 
a single rotor and a single stator having equivalent characteristics 
to the multiple motors may be employed. For this purpose the 
| required stator windings are, according to the present invention, 



































| combined in one framework or structure in which slots are 
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arranged to take the windings that give respectively the required 
numbers of poles. This stator with its multiple windings is caused to 
| actuate a squirrel cage rotor disposed in the usual manner with re- 
spect to the stator. Such an arrangement is employed with a num- 
ber of sources of power in the same way as is described in the 
patent before referred to. In the upper engraving A isa four pole 
winding and B a six pole winding, occupying slots in the laminated 
ring C, which is mounted on the stator frame D, E is an ordinary 
squirrel cage rotor. In the two lower engravings F represents a.20 
period alternator and G a 30 period alternator. In the centre 
engraving current is supplied from the 20 period alternator F 
| through suitable switch mechanism H to the six pole winding B, the 
| winding A and alternator G being out of use. In this way the 
motor will run with a low speed of the rotor. In the bottom 
engraving the 20 period alternator F is connected to the four pole 
winding A and the 30 period alternator G to the six pole winding 
B, thereby obtaining high speed of the motor. It will be obvious 
that by the arrangement described the generators supplying to 
the motors currents of differing periodicity may have their powers 
superimposed in the application to a common work and this with- 
out the necessity or the possibility of synchronising the alterna- 
nations of the two systems.—February 2nd, 1910. 


TRAMWAYS AND RAILWAYS. 


15,854. July 7th, 1909.—IMPROVEMENTs IN ELECTRICAL MERCURY 
SWITCHES OPERATED BY A VEHICLE PAssING ALONG A RaiL- 
way, Siemens Brothers and Co., Limited, of Caxton House, 
Westminster, 8.W., and Luiz De Marals Gomez Ferreira, of 
102, Elmbourne-road, Upper Tooting. 

The object of this invention is to overcome the difficulties 
usually experienced with mercury switches with fast traffic. 
| When the rail A, and with it the diaphragm B, is depressed 
by a passing vehicle axle, the mercury contained in the main 
reservoir constituted by the chamber C beneath the diaphragm, 
the duct D and the pipe E rises in the latter and lifting the ball F 
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seated on the upper end of the pipe, overflows into the cup G. The 
supplementary reservoir H shown as a cavity surrounding the 
pipe E, is in communication with the pipe through a passage R, con- 
taining aball K. This ball being of iron, and lighter than mercury, 
is normally held against a seating L in the passage ; or if it be not 
so normally held, it is forced into this position by the rise of pres- 
sure in the main reservoir when the rail is depressed. When the 
vehicle axle has left the part of the rail immediately above the 
diaphragm B the mercury tends to fall again in the pipe E, and as 
the ball F prevents entry of air into the tube to follow the mercury 
the pressure in the pipe falls below that in the reservoir H, so that 
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the ball K is displaced and mercury tlows from the reservoir H te 
take the place of that which was expelled into the cup G. The 
travel of the ball K is limited by a pin V projecting into the passage. 
Inst of making cup G one of the terminals of the electric 
circuit, as usual, both terminals are pins M projecting through a 
block of insulating material in the side of the cup. The mercury 
which has entered the cup drains into the reservoir H through the 
orifice N, and the maximum quantity passing this way is determined 
by the overflow opening O at the upper part of the cup, which 
opening also delivers into the reservoir H. The insulated binding 
post P extending into the auxiliary reservoir H is for the purpose of 
readily ascertaining when the proper quantity of mercury has been 
introduced into the apparatus in the first instance; the post P is 
made one terminal of an electric indicator circuit and the mercury 
is made the other, so that the indicator is operated when the 
mercury comes in contact with the end of the post. 
1910. 


MEASURING AND TESTING INSTRUMENTS. 

28th, 1909.-METHOD OF AND APPARATUS FOR 
MEASURING THE CALoriFIC VALUE OF Sotip FUEL, Mas 
Mehler, 22, Loust rgstrasse, Aachen, and Creorg Lohman, 10, 
Foxrtanestrasse, Gtross-Lichte ifelde, near Berlin, 

Instruments hitherto constructed for determining the calorific 
value of solid fuel have been applicable only for burning a small 
mass of the fuel, such as 0.5-0.8 grammes, with the result that, 
notwithstanding lengthy sampling, the portion burnt represents 
very imperfectly the mean composition of the bulk of the fuel: 
moreover, with such small quantities the errors in reading tempera- 
tures and the like are relatively so great that they seriously affect 
the accuracy of the measurement. The use of continuously flowing 
water for absorbing the heat of combustion is not ordinarily 
applicable in the case of solid fuels, because the combustion of 
these does not afford a constant source of heat. In the present 
instance the inventors purpose using such a flow and reducing the 
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rate of combustion to permit continuous readings being taken of 
the inlet and outlet temperatures. The drawing shows a diagram- 
matic vertical section of a calorimeter suitable for their method. 
\ is the combustion chamber; B the container for the burning 
solid fuel C; Misa tube for supply of oxygen; Ris a system of pipes 
surrounding the chamber A for passage of the products of combus- 
tion: D is the inlet for the circulation water, and E the outlet. 
»00 grammes of solid fuel are introduced into the container, and 
the oxygen and the water are turned on. The fuel is then ignited, 
say, by a7wire heated electrically, and the combustion is continued 
in a strong current of oxygen. The temperature of the water is 
continually observed both at the inlet and outlet either by ordinary 
thermometers and a seconds pendulum or by automatically register- 
ing thermometers. The temperature indicated by the thermo- 
meter at the outlet rises from that indicated at the inlet to a 
certain maximum and then falls again to the temperature at the 
inlet. By measuring the amount of water passing in unit time, 
and by reading the temperature at the outlet at certain intervals 
of time, the calorific value can be calculated from the quantity of 
fuel burnt.— February 2ad, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8715. April 13th, 1909.- 
ING TUBES AND THE LIKE, James Ward, 306, Dudley-road, 
and Thomas Piggott and Co., Limited, Atlas Works, Spring 
hill, both of Birmingham. 

This invention relates to machines for welding the longitudinal 
or circumferential joints of tubes such as those used for boiler 
furnaces or flues and water mains. One end of the tube to be 
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rotatably mounted on a wheeled carriage A. 
movable as required by the ram of a hydraulic cylinder B. The 
welding is effected by a hydraulic ram C working in a cylinder 
supported on a standard that will offer no obstruction to the 
passage of the tube beneath the ram. 
raising the ram is denoted by D. The heating of the tube is 


effected by small gas fires, indicated diagrammatically by E, one | 


being suspended close to the side of the welding ram, the other 
within the tube, where it is carried on an extension of the sup- 
port F. This support is in the form of a girder fixed at one end 
and fitted with a pair of toggle links G connected to radius bars K 
and carrying a pair of convex rollers H. A hydraulicram J forces 
the rollers against the interior surface of the tube. The end of 


the welding ram is fitted with a concave roller L, and another con- | 





Febrnavy 2nd, | 
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8424. April 7th, 1909.—IMpPROVEMENTS IN DRILLING AND LIKE 
MACHINES, Smith and Coventry, Limited, Gresley Lronworks, 
Lancaster, and Theodore Coventry, director of the tirm. 


| 


The object of this invention is to provide better means for | 


supporting the spindle in position, for relieving it of the pull of the 
driving belt, and for taking the thrust. To this end the belt pulley 
A is supported in ball-bearings B and C carried by arms D, E form- 
ing part of the framework. An adjustable sleeve G is provided in the 
upper bracket for the bearing B so as to permit of the pulley being 
placed in position. 


N°8424. 


in the sleeve and pulley, being rotated by keys H as usual. With 
this construction the pull of the belt is borne by the framework, 
whilst the upper end of the spindle is guided concentrically by an 
independent ball-bearing I in a recess in the lower bracket. The 
feed sleeve J is formed with the usual rack and is provided at its 
lower end with a ball-bearing M for guiding the spindle concentric- 


| ally with it, in addition to the usual ball-bearing K for receiving the 


thrust. 





IMPROVEMENTS IN MACHINES FOR WELD- | 


The bearing M thus transmits all the thrust between the 
sleeve and the spindle. 
nut O and the upper end of the sleeve supports the spindle when 
the drilling machine is not in operation.— Febrnary 2nd, 1920. 


ORDNANCE AND ARMOUR. 


20,982. September 14th, 1909.—IMPROVEMENTS RELATING TO THE 
Housing oF GUNS WITH PIvoTED CARRIAGES, Fried Arupp, 
A Ktienge xe Uschaft, Essen, (re TMANY. 

It is the object of this invention to provide an arrangement 
whereby a gun after being fired can be turned down out of sight 
and when in such a position will take up but little room. As 
shown in the engravings, the design is seen adapted to the needs 
of submarines. The gun carriage consists of the pivoted column 
A and fork B, which is capable of rotation about the pin 
mounted in the column. The gun barrel is mounted to rock on 
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welded is held between the adjustable jaws of a circular chuck | the two trunnions D in the fork. The shoulder piece and sighting 


apparatus are arranged to be removable. The column A is con- 


| nected at its lower end by a joint to the gun stand, and in such a 


| way that it can be turned down into a horizontal position. 


The 


| fork B is curved towards the muzzle of the gun, so that the latter 


can be turned into a position parallel with the column. In this 
way the gun can be wowered into a suitably formed receptacle 


| beneath the deck level, a water-tight door being provided to cover 


| it when in the lowered position. 
| the stand in place while in the firing position. 


This carriage is | 


A drawback cylinder for | 


cave roller is mounted beneath the tube in alignment with L. | 


Whilst the rollers press against the surfaces of the tube, the latter 


is slowly carried forward by the action of the ram operating upon | 


the chuck. For welding a circumferential seam a circular move- 
ment is imparted to the chuck by rotating the chuck worm 
gearing M.—2nd February, 1910. 


Tie rods Eare provided to keep 
A modification is 
February 2nd, 1910. 


also dealt with. There are two other figures. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


oF Power Distrisution, W. LZ. R. Emmet 
ee assignoy to Geneval Electric Company, a Cor- 


Filed April 5th, 1909. 


945,925. SYSTEM 
Schenectady, N.Y 
poration of New York. 


An additional ball-bearing N between the | 


The spindle F passes through but has no bearing | 





| 
| 
| 
| 
| 


This patent is for a combination of the reciprocating engine, | 


running at a moderate speed, and an exhaust turbine driving a 
generator which actuates two motors, one on each propeller shaft. 
Multiphase is used throughout. There are five rather long claims, 
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945,919. ELastic FLUID TURBINE, C. G. Curtis, New York, NV. 
assignor to General Electric Company, 7 Corporation of New York 
Filed May 28th, 1909. ; 

In an elastic fluid turbine, the combination of a rotor having 
rows of buckets between which the motive fluid passes without 
substantial conversion of pressure into velocity, rows of intermedi 


| ate buckets between which the motive fluid passes, and has a portion 


of its pressure converted into velocity, the depth of the rows of 

buckets increasing step-by-step, a devige for , ee motive 

fluid with a moderate velocity against the first row of moving 
buckets, a casing for the buckets, and an exhaust conduit. There 
are six claims. 

945,962, TURBINE Driving AUXILIARY Apraratus, ACH. Ay 
Schenectady, N.Y., assiqnor to General Blectric Company, a Co 
poration of New York.—-Filed November Ath, 1906. — Rene 
June 27th, 1908. 

This patent is for the combination with one or 
bines, of turbines for driving auxiliaries which are 


more main t 
acted on by th. 











exhaust from the main turbine or turbines, and means for varying 

the steam supplied to said auxiliary turbines and also their speed 

in any desired relation to the load changes on the main turbine or 
turbines. There are twenty-one claims. 

946,428. ARMOUR-PLATE AND OTHER ARTICLE OF STEEL, F. 
(Hiolitti, Rome, Italy, (signe) to Soctetd Anonima Itahiana Chie, 
Ansaldo Ay mestroug and C., Glenoa, Italy. —Or sginal apple ater 
Jiled A ugust Blst, 1QOS.  Latvided and this applic ation Sle d Ap / 
10th, 1909. 

As a new article of manufacture, an armour plate having a ci! 





burised zone of any desired thickness containing a determined per 
centage of carbon lying between 0.2 per cent. and 1.3 per cent., and 
being uniform and constant throughout a depth not less than 
one-half of the total thickness of the pens Riel wne. There are 
two claims. 
946,456. REDUCTION GEARENG, 
Macalpine, Philadelphia, Pa.—Filed December 7th, 1909. 
About this reducing gear a great deal has been heard. This is 
the second of two patents. The first has no fewer than 56 claims 


G. W. Melville ond J. HV. 


This, the second, has six claims. _1t will be seen that the invention 
consists in permitting the frame carrying the pinion bearings to 
rock a little to secure the automatic distribution of pressure among 
the teeth of the gearing. 


ROAD MACHINERY.—The Royal Dublin Society hope to reserve a 
special place for the exhibition of road machinery at the Spring 
Show in April next, and we are asked to state that all entries must 
be made before March 3rd. Mr. R. Bruce, Superintendent Royal 
Dublin Society, Leinster House, Dublin, will supply all information 
required to intending exhibitors regarding space, charges, &c, 
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FEBRUARY. 


The Coal Trade. 

THERE is no improvement in the position in the 
coal trade to put down to the credit of the month. If 
anything, the outlook is more gloomy than at the end of 
January, the single bright spot being the failure of the 
northern miners to obtain the ‘“ two-thirds”’ majority 
required for a strike. The actual majority in favour of 
that step was only 433, but it was quite enough to show 
that the trade is in a dangerously unstable condition. 
Moreover, the men have practically refused to abide by 
the decision of their executive—something like 10,000 
already out and refuse to return to work—and a 
If it should occur, it is not im- 


are 
strike is still imminent. 
probable that the masters, who are very united, will hold 
oa to the bitter end, with the object of reasserting their 
position once and for all. Towards the end of the month 
the shifted Northumberland to Wales, 
where the question of minimum wages for abnormal 


interest from 
places and payment for small coal are in debate. Here, 
again, the owners are firm. They say that with the 
enhanced cost of production, due to the operation of the 
new Act, they cannot afford to make the concessions 
demanded. The last day of the month left matters in a 
very critical condition, and no one dare venture to assert 
that a national strike may not occur. 
boards are, however, still at work, and it is to be earnestly 
hoped that some way out of the difficulty will be found, 
since a coal strike at the present moment would crush the 
In the meantime, the 
repeal of the Act which has led to the trouble, or at least 


The conciliation 


little life out of improving trade. 
its modification, is being openly discussed. 


Argentine Battleships. 


THE ordering by the Argentine Government of 
two 80,000 battleships in America has provided the month 
with a mild excitement. Everyone has been asking how 
the United States has managed to take the order ata 
lower price than Great Britain or Germany, and wise- 
acres, not acquainted with all the facts, have ventured to 
admonish this country on its lack of enterprise. As a 
matter of fact, one of the ships would have been placed 
here had the firm to which it was offered cared to accept 
it, but there were influences at work which had little or 
nothing to do with shipbuilding and a good deal with 
American financial combinations, and the pulling of poli- 
tical wires. The result is that America is to build the 
vessels at a price which is believed to be unprofitable. 
The vessels will be extremely elaborate, possibly because 
they will represent the combined knowledge of the whole 
world in the design of ships. As is now known, the final 
designs have been secured by a method which is open to 
criticism, and which has brought down the wrath of 
Professor Biles. This method was to obtain drawings 
from a number of firms and then to incorporate the good 
points of one ship in the general designs of another. This 
plan was pursued for some years, successive improve- 
nents being sought after each fresh tendering. The plan 
was ingenious, and, no doubt, will result in very remark- 
able ships; but, according to Professor Biles, it has cost 
the shipbuilders of the world not less than £80,000, and 
£100,000, to “educate” the Argentine authori- 
ties. It is not likely that the same plan will be successful 


possibly 
a second time. 


Shooting in the Navy. 


AccorDING to the three annually published Blue- 
books, dealing with the shooting in the Navy, which made 
their appearance early in the month, the marksmanship of 
our sailors not only maintains the high standard of past 
years, but has in a number of instances greatly improved. 
It is hardly possible for those unaccustomed to heavy ord- 
nance to realise the accuracy and speed with which these 
large guns are manipulated now-a-days. Morethan every 
other shot is put into the target by the heaviest weapons, 
and considerably greater numbers by the smaller guns; 
in one minute each 12in. and 10in. gun records .63 hits; 
cach 9.2in. gun 1.94 hits ; and each 7.5in. gun 2.47 hits as 
The 6in. and the 4.7 and 4in. guns are 
quicker still as may be imagined, and the figures vary 
from slightly over 4 to 9 hits per minute. The last 
named is a truly remarkable performance. It means a 
series of hits each taking rather under 7 
secure, 


an average. 


seconds to 
The leading feature of the whole matter is that 
the improvement of shooting in’ the Navy has been 
practically continuous. In some years it has been greater 
than in others, and in one year there was a slight falling off, 
but generally speaking there has been a regular upward 
tendency. The marksmanship is certainly three times 
as good as it was ten years ago, though it is somewhat 
difficult to make a true comparison, because the size of 
the targets was decreased in 1907. In that year the 
relative percentage of hits to rounds fired was 79.18 and 
42.70 on the large and small targets respectively. In 
1900 the percentage on the large target had been 32.3 ; 
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in 1909 the percentage on the small target was 54.12. 
Comment is needless. The skill of our naval gunners, 
which has always been recognised as good, is at the 
present time greater than it has ever been in the past. 


The Mechanicals. 


Once a year the Mechanicals hang up a chart 
which shows the progress of the Institution in the matter 
of membership since the beginning. A feature of this 
chart, which has possibly escaped the general attention, is 
worthy of commendation. It is the trend of the curves 
at the present time. A few years ago they were ascending 
with dangerous rapidity, and there is no doubt, that with 
the financial burden of a new home fresh upon it, the 
Institution doors were kept open too wide. Now, 
however, the rate of increase is falling, and soon we 
may expect it to assume an almost horizontal position. 
It is very desirable that the standard of membership 
should be kept up, and that can only be done by making 
entrance increasingly difficult. We do not for a moment 
suggest that anything like an ordinary examination should 
be instituted, but we do think that the Council is doing 
very well in the close scrutiny that it is applying to all 


applications for membership, and we trust it will continue | 


to insist on first-rate practical qualifications, and a reason- 
able amount of experience. It, however, has found it 
necessary to saddle itself with a new expense and, as the 
annual report informs us, has purchased that fruitful 
cause of ribald remarks, the Storey’s Gate Tavern, and it 
now has, with No. 5, Princes-street, a good site upon 
additional offices and conversation rooms for 
members can be built. The building plans are now being 
prepared, and will in due course be submitted to the 
members. It is earnestly to be hoped that no attempt 
will be made to meet the cost of these improvements by 


which 


a rash increase of membership. 


Hudson Bay Railway. 

THE supplementary estimates just passed by the 
Canadian Government for the year include an item for 
the construction of the Hudson Bay Railway. The 
surveys made during the past eighteen months extend 
from the Pas, the last station on the Canadian Northern 
Railway, along alternative routes to either Fort Nelson or 
Port Churchill on Hudson Bay. Whichever route is 
selected, a length of about two hundred miles from the 
Pas northward will be the same, and the Government 
propose to commence construction on this part at once, 
under the direction of the Department of Railways and 
Canals. While this is being done, another vote will 
enable the Department of Marine and Fisheries to send 
a steamer and examine the straits, channels, and the two 
harbours, Nelson and Churchill. This arrangement will 
afford ample opportunity to decide as between the two 
ports without loss of time. The report on the project 
points out the difficulty of operating a railway which can 
be used to its full capacity only two months of the year, 
to a lessened extent for a possible three months, and for 
the remainder of the year still less. The work is to com- 
mence in the coming spring. 


Canadian Pacific Railway. 


Tue Canadian Pacitic Railway has just made 
public its policy of extensions in the Canadian West 
during the coming year. Two particularly large trestle 
bridges will be constructed, one over the North Saskat- 
chewan River from Strathcona into Edmonton, at a cost 
of one and a-half million dollars, and the other at Out- 
look. The designs for both are trestles. The former is 
about half a mile in length and over 300ft. high at the 


centre. The other is about three-quarters of a mile long. 


The railway extensions contemplated amount to 517! 


miles, chiefly in prairie work. The Regina to Griffin 
extension is 73 miles. The new line from Regina to 
Bulyea is 50 miles. From Regina to Colonsay is 110 
miles. These all make Regina a more important railway 
centre than before. The extension from Outlook to 
Macklin is 147 miles. The Weyburn branch west will be 
extended 25 miles. Sixty-two miles will be built into the 
irrigation belt from Langdon, and another extension 30 
miles north from Kipp. <A start of 20 miles at the south 
end will be made on the Kootenay valley line, which is to 
join Golden on the main line with Fort Steele on the 
Crow’s Nest Pass line. 


Liverpool. 


LiverPooL has ever been associated with pro- 
gress in engineering matters. It was ahead of the times 
both in railway and tramway construction. It was the 
first great city to recognise the possibilities of heavy 
motor transport, and a prominent Liverpool citizen, Mr. 
Alfred Holt, was the first to suggest a plateway scheme 
for heavy traffic on the common roads to the manufac- 
turing districts. Mr. John A. Brodie, in a paper which 
he read recently before the Liverpool Engineering 


Society, on “ Engineering Development of the City of 
Liverpool,” revived the plateway as an economical 
means of locomotion. 


Such a scheme would provide 
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a steel rolling surface capable of taking railway wagons, 
tramway cars, and motor vehicles, free from terminal 
charges, and capable of connecting up the Lancashire 
manufactories directly with the ships. Where railway 
charges are unduly high the plateway scheme suggests an 
admirable alternative for commercial transport, but one 
of its chief advantages, namely, speed, renders a spegial 
roadway necessary. It was thought that the introduetion 
of motor traffic along the line of docks at Liverpool 
would reduce the congestion by increasing the average 
speed. But the attempts which have hitherto been made 
to introduce motor wagon traffic for this particular ser- 
vice have not met with much success, chiefly on account 
of the fact that the average speed is largely governed by 
the speed of the slowest vehicles which are drawn by 
horses. A method of dividing the two classes of traflic 
is here urgently needed. 


The French Navy. 


PROBABLY no minister of the Marine has nade his 
debut in Parliament under more favourable circumstances 
than Admiral Boué de Lapeyrére, who outlined his policy 
in a way that secured for him the almost unanimous 
support of the Chamber of Deputies. It is true that his 
system of dividing the navy into two fleets, one for the 
Mediterranean and one for the North Sea, aroused a 
certain amount of criticism from those who argued that 
the naval force should be concentrated in the Medi- 
terranean, and more especially from the representative of 
Toulon, who pointed out that the business of that town 
was being ruined by the partial withdrawal of the fleet ; 
but while the Minister asserted an obvious fact that the 
question of national defence must stand before local 
interests, he further remarked that Toulon was quite 
unable to carry out the repairs that until recently were 
entrusted to that arsenal. On account of the increasing 
size of battleships, the port of the future in the Medi- 
terranean will not be Toulon, but Bizerta, where the work 
of constructing and equipping extensive dry docks is being 
proceeded with as rapidly as possible. The arrangements 
of Admiral Boué de Lapeyrére for keeping the fleets on a 
war footing instead of allowing them to remain in port 
with a reduced complement for the sake of economy were 
warmly approved of by the Chamber of Deputies, which, 
for the first time for many years, felt that France at 
length possessed a homogeneous fleet, though, unfor- 
tunately, much too small for her needs. The new pro- 
gramme of naval construction will be presented in the 
course of a few days, when Parliament will be called upon 
to sanction the building of six battleships of 23,457 tons, 
of which the armament will consist of twelve guns of 
305 mm. and twenty-two guns of 138.6 mm. At a time 
when the French were congratulating themselves on the 
work done in suppressing the abuses and corruption 
which have so long made the marine a by-word and a 
reproach, a good deal of sensation has been caused by the 
discovery of a conspiracy at Toulon, where certain 
individuals have been taking illicit commissions from 
contractors for naval material. 


Dr. Lueger. 


Dr. Kart Luecer, the well-known burgomaster 
of Vienna, whose illness has aroused much popular 
sympathy during the month, is a strong believer in 
municipal ownership. Under his rule the municipality of 
the Austrian capital has created or acquired by purchase 
more forms of enterprises than any other great capital in 
Europe. Vienna's “municipalised ” undertakings include 
gas and electric light works, tramways, omnibus lines, « 
cemetery, undertaking business, insurance for funerals and 
gravestones, life insurance, savings-banks and a brewery. 
There are a few others, but these are the chief. Not all 
of these undertakings have proved successful. he electric 
light and gasworks and tramways have been quite 
remunerative, but the municipal brewery accounts have 
shown a deficiency every year, besides having given rise to 
all kinds of seandal. The omnibus service recently taken 
over from an English company shows a heavy loss, and 
the undertaking business purchased by the city chiefly 
from two big funeral companies a year or two ago is not 
paying either. Dr. Lueger has rendered incomparable 
service in the beautifying of Vienna. Wherever he found 
a vacant space he converted it into a garden, and largely 
through his incessant efforts the city has come to possess an 
abundance of parks and pleasure gardens such as no other 
capital in Europe enjoys. He also organised a scheme for a 
second water supply to be brought from the Alps, and has 
always been keen in supporting any undertaking to improve 
the city in any way. Ten years ago most of the trams 
were drawn by horses ; to-day the lines are all electric. 


The Labour Exchanges. 


On the first day of the month the Labour 
Exchanges opened their doors and were immediately 
crowded to suffocation. This has been taken to mean 
that there was really a crying need for them. Of course, 
it actually has no meaning of the kind. All it proves is 
that now-a-days the worker would rather have things done 
for him than do them for himself. Mr. Beveridge is 
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director of the exchanges and Mr. Rey the manager ; and | 


the National Clearing House, where they preside, is at 
Caxton House, Westminster. But all the principal in- 
dustrial centres in the United Kingdom have one or more 
local exchanges, divided into first, second, and third- 
class They number about eighty in all so far, and are 
mostly temporary, the actual building of new offices 
being deferred to next year. A new branch of the Civil 
Service has been created to staff these offices. It already 
includes about 800 names, which, in a very few months, 
will be raised to at least 1000. When this fact is 
remembered, the probability of the “experiment,” as it 
is called, being ever withdrawn is seen to be remote. It 
is hardly conceivable that the true facts of the value of 
the exchanges will ever be known publicly, and there will 
always be plenty of apparently convincing arguments to 
show their value. The test of their use which would 
be convincing would be their ability to keep the country 
employed when there is insufficient work to go round. 
Some people still profess to believe they can do that. 


French Tariffs. 

THe Bill for the revision of tariffs which has 
passed through the Chamber of Deputies, and will be 
discussed in the Senate during the next week or two, is 
creating so many complications as fully to justify the 
attitude of Government, which has all along been hostile 
to any radical changes in the existing import duties. At 
present the tariffs, although high enough, do not prove 
an insuperable bar to foreign trade; and, in fact, there 
has been a steady increase in both imports and exports 
since the tariffs came into force in 1892. It is generally 
admitted that these tariffs are sufficient for the protec- 
tion of home industries, which have developed more con- 
siderably than in any previous period, and it is difficult 
therefore to find any explanation for the raising of tariffs 
to an extent which, in the great majority of cases, are 
practically prohibitive to foreign imports. The only 
plausible reason that can be adduced for this extra- 
ordinary advance in tariffs is that it is hoped to provide 
a new source of revenue wherewith to meet the huge 
deficit which has been caused by the old age pensions 
and the heavily increased naval expenses. It is obvious, 
however, that tariffs which become almost prohibitive 
will produce less revenue than when they are sufficiently 
low to permit of the importation of foreign goods. 
Again, the duties are accompanied with so many 
restrictions, especially in the case of steel and other 
metals, that the tariffs are obviously intended to have a 
prohibitive effect, much to the detriment of Sheffield and 
other firms which at present do a large business with 
France. Fortunately, the British Chamber of Commerce 
and other bodies have been strongly agitating against 
these unreasonable tariffs and restrictions, with the result 
that quite a number of items have been modified in the 
Chamber of Deputies, although the tariff, on the whole, 
still maintains an extremely protectionist character, 
The threat of retaliation from Belgium, Germany and the 
United States will, it is hoped, give pause to the Senate, 
and result in a modification of many of the duties before 
they become law; but it is to be feared that the Senate 
will prove refractory to any modification of the Bill as it 
has passed the Chamber of Deputies, unless the diplo- 
matic pressure brought upon Government should be 
particularly strong. The situation is especially unfair 
to British manufacturers who, in many cases, find their pro- 
ductions saddled with greatly increased tariffs, while there 
is little or no change on goods coming from protectionist 
countries. These, however, are isolated cases, and, on 
the whole, the proposed duties will strike a severe blow 
at foreign trade, irrespective of the fiscal policy of the 
countries concerned. 


Manchester Sewerage. 


THE new sewerage scheme which was brought 
before the Manchester City Council this week, and which, 
if carried out, will entail an expenditure of over three- 
quarters of a million sterling, serves to emphasise the 
necessity of allowing a very ample margin or “ factor of 
safety” in such matters. The present sewerage system 
is only some twenty years old, and is already quite in- 
adequate. The outfall and intercepting sewers were 
originally calculated for 12,177 cubic feet of sewage per 
minute, plus subsoil water and rainfall, or .014 cubic feet 
per head per min., whereas these quantities have recently 
been exceeded by as much as 136 per cent. The increase 
has been brought about by three factors; first, greater 
rainfall; secondly, large development of the Stretford 
district on account of the Ship Canal; and thirdly, the 
great increase in the amount of water consumed in Man- 
chester. The last-mentioned item is, no doubt, due in a 
large measure to the compulsory adoption of the water 
carriage system in all houses. Mr. T. de Courcy Meade, 
the city surveyor, recommends the construction of twenty- 
nine new intercepting and outfall sewers, and about one- 
half of the sum above mentioned is required for urgent 
works. Manchester will no doubt see to it that a third 
scheme will not be required for many years to come. 
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Apart from the very considerable physical difficulties | 


which exist, and to overcome which the greatest engineer- 
ing skill has been necessary, those who have set out to 
supply the Republic of Colombia with a system of rail- 


ways have had to encounter a long and, mostly, an | 


irritating opposition upon the part of the official element. 
This fact, 
numerous political complications of the last five-and- 
twenty years, accounts, in a great measure, for the slow 


rate of progress which has been made in construction, | 


resulting in loss to the contractors, to the investors, and 
to the country generally. 

But two instances are necessary to show the evil con- 
sequences of attempting to conduct railway enterprises in 
a politically-ridden country—namely, those of the Girardot 
Railway, a Government concern at one time leased to and 
constructed by a British syndicate; and the Great 
Northern Central Railway, which is being built under 
a concession and a guarantee by an English company. 
In the first case, thirty years have elapsed since the con- 
struction was first commenced, and the line is still ineom- 
plete; in the second case, seven-and-twenty years have 
passed since the first rail was laid, and but 18} kiloms. 


coupled with the serious unrest and the | 
| to cross the many ranges and spurs of the Andes, involy- 


| ing the use of some very steep gradients and of numerous 


present Government, by inheritance, is interested in the 
success of the railway to the extent of £50,000 of the 
share capital of the company has not resulted in the 


| difficulties to which reference has been made above in any 
| way being mitigated; and, at the time of writing, thes 
continue to form the basis of a discussion proce: idink 
| between the company’s representatives and the Govern. 


ment at Bogota. 
A glance at. the map of Colombia, Fig. 1, will show that 
| the Republic is traversed almost in a direct line from north 


| to south by the Magdalena River, which, though one of 


the long waterways in the world, is only navigable for 
some 750 miles. To reach either side of the interior of 
the country by means of railways, it has been necessary 


curves of a very restricted radius, which have naturally 
resulted in a heavy initial constructional cost and also in 
a poor carrying capacity. In the case of the Great 
Northern Central Railway, however, practically all such 
physical difficulties disappear, since the line will pass 
irom the left bank of the river through valleys, and thus 
will avoid the perplexing and difficult problems offered by 
the Cordilleras. The approximate distances of the line 
as originally planned are as follows :— 
kiloms. 
154 
150 
158 


From Puerto Wilches to Bucaramanga 
Bucaramanga to Boyacd (boundary } 
Boyaeca (boundary) to Bogota (boundary 


or a total distance of 462 
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Fig. 1i—-COLOMBIA 


out of the first section, amounting to 150, have been built 
and opened for traffic. 

It is only now, after a period of enforced inactivity due 
to further political troubles in the country and to fractious 
opposition initiated by interested and rival parties, that 
construction upon the Great Northern Central Railway of 
Colombia is again being taken up; and inasmuch as this 
line, if finally completed upon the original plans, is 
destined to prove one of the most important and most 
profitable of the Republic’s transport undertakings, a 
description of the work done and that set to be done may 
be possibly of some interest to your readers. 

As already observed, the railway, which is ultimately 
destined to connect the Magdalena River with the capital 
city of Bogota, a very ambitious scheme, I may say, is no 
new idea. It originated as far back as 1880, and the 
concessionaires, a British firm of some eminence, found 
the same political and personal difficulties to contend 
with which have been the portion of their successors, and, 
indeed, of almost all foreigners who have come into 
Colombia bent upon similar undertakings. But after 
much wrangling and considerable delay these same con- 
cessionaires retired from the field with the not unhand- 
some monetary solatium of £40,000, which was awarded 
to them by a Swiss Arbitration Tribunal against the 
Colombian Mellntocd of the day. The fact that the 
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Puerto Wilches, the starting 
elevation of 95 m. above sea leve 
no means healthy climate. 
on the Magdalena River, 
hundred miles beyond, it is navigable. 


oe is situated at an 
in a tropical and a by 
It is one of the many ports 
up to which, and for some three 
The amount of 
water is, however, variable, and at certain times of the 
year it is so low that grounding of the steamboats plying 


up and down is a matter of frequent occurrence. At the 
old Puerto Wilches this was a serious problem to 
encounter, and resulted in a new site for the port having 
to be selected some 4 kiloms. further up river, where deep 
water is constantly met with. A great majority of 
the steamboats is owned by a _ British corporation, 
the Colombia Navigation Company, Limited, but some 
few by a native concern. The Antioquian River Boat 
Company run between the Atlantic Port of Barranquilla, 
which is the principal port for the United States, Mexico, 
and Europe, and the Upper Magdalena, which gives 
access to the capital city of Bogota. All these boats stop at 
Puerto Wilches. From this point the railway will pass 
through some 60 kiloms. of forest land, filled with good 
timber trees, and of which 140 m.—70 m. upon either 
side of the track—belong by right to the company. 

From the forest lands the railway will pass through the 
rich pastural district bordering the Lebrija River, and at 
kilometre 64 it will have attained the first profit-earning 
district of Port Santos at an elevation of 135 m., and the 
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very centre of the coffee-growing country, the berry from 
which is ranked as one of the best-selling in the world. 
Between Port Santos and Bucaramanga, the end of the 
first section, there will be two stations, Botijas and 
Bocas, while Bucaramanga, at kilometre 162, stands at 
an elevation of 1000m. above sea level. Inasmuch as 
the carrying of the railway beyond this point, viz., to 
Bogoti, is likely to be a matter of several years, if, 
indeed, it is ever completed at all, no further reference to 
its construction is necessary on this occasion. 

With regard to the actual amount of work done upon 
the Bucaramanga section, this may be summarised as 
follows :—65 kiloms. of telegraph and 52 kiloms. of tele- 
phone lines have been constructed and are in operation, 
together with two telegraph and four telephone stations. 
A new survey of 65 kiloms. of line, with the corresponding 
plans and profiles, have been made; 32 kiloms., 20 m. 
wide, of forest have been cleared as a right of way for 
the line now being constructed; 20 kiloms. of terraplein 
and cuts have been constructed ; twenty-three bridges and 
culverts have been finished as temporary work, and 
pending the erection of the permanent steel structures ; 
and 18} kiloms. of track have been laid, but not as yet 
ballasted, this part of the work commencing during the 
coming week. Additionally, seventeen houses, con- 
structed of bamboo frames and thatched roofs, for the 
staff have been erected, as well as numerous huts for the 
native labourers. There are in use a fitting shop, a 
carpenter's shop, a smithy, and a brickyard. It was origin- 
ally supposed that the present construction camp, 
situated at Palonia—Fig. 7, page 266—would be removed 
in about six months to the next station at Savanna, and 
the buildings were thus made of but a flimsy but by no 
means a defective material. But, owing to the delays 
which were met with, and the political complications 
already referred to, putting a check upon the progress of 
the work, the camp has been occupied for over fourteen 
months, and it will probably be another four or five 
months yet before the contemplated removal to Savanna 
can be carried out. 

Although no serious engineering difficulties are to be 
encountered in the first 150 kiloms. of the line, some 
heavy cuts and fills have been necessary from kilometre 10 
onwards—Figs. 8 and 6. In the total length of line men- 
tioned, namely, 150 kiloms., there will be inall a consider- 
able number of bridges, large and small, of which some 34 
occur in the first 61 kiloms. They are to be of steel—see 
Fig. 5—with brick abutments, and areto be supplied by 
the United States Steel Products Export Company. The 
main structures will be :— 

One steel girder span 15 m. 
” ” ’ ... 20m. 
+> 5, pony latticespan 25m. 7 

There will be 58 culverts in the first 61 kiloms. of line. 
_ With regard to the gradients, every care has been taken 
in the new survey to overcome these as much as possible, 
and the figures compare most favourably with the 
gradients of most ofthe otherColombian railways, whereon 
Some amount frequently to 4, 5, and even 8 per cent. 
On the Bucaramanga section of the Great Northern 
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Fig. 3—-CUTTING AT KILOMETRE 13, 


Central Railway there will be nothing beyond 2 per cent. 
up to kilometre 61, but after that the gradient may 
amount to 3 per cent. or even a little more, though in few 
cases only. As to the curves, again in marked contrast 
to some of the other railways in this country, there will 
be nothing less than 100 m. radius, and only a few of 
these. The gauge of the line is 1 m. throughout. 

Considering the short length of track laid, and the fact 
that it must be a considerable time yet before the line 
will be called upon to carry any important passenger 
traffics, no attempt has been made to erect as much as a 
temporary station; a small wooden and iron structure is, 
however, to be put up at once at Puerto Wilches, and 
eventually it is intended to erect substantial brick 
and iron and termini at both Puerto Wilches and 
Bucaramanga. 

In view of the diverse and heavy freights which this 
line is likely to carry as soon as it reaches the profitable 
considerable care 


zone commencing at Port Santos, 
has been exercised in the selection of the necessary 


rolling stock. At present the freight cars are but thirty 
in number, and are each capable of carrying 15 tons. 
The underframe of the wagons is 30ft. long by 7ft. 6in. 
wide; length over buffers, 33ft.; centre to centre 
of bogies, 21ft.; wheel base of bogies, 4ft. 10in. The 
underframes are constructed of mild steel channels 
secured at the joints by gusset plates, and firmly riveted. 
The buffers and gear are of the A.B.C. coupler pattern, 
2ft. 6in. above rail level. The wheels are of chilled cast 
iron, 28ft. diameter. The brake-gear is fitted with hand- 
chain brake acting on four wheels of each bogie, and 
worked from one end. 

Of locomotives, at present there are but two, and these 
are found to be sufficient for the short length of track 
which is open. The type is the tank locomotive known 
as the “ modified Argentine.” They have 14in. outside 
cylinders-and 20in. stroke, and six coupled wheels. 

The wheels (coupled) are made with tough cast iron 
centres, fitted with rolled Siemens steel tires shrunk in 
with lip and screws 3ft. 6in. diameter, 5ft. broad and 24in. 
thick. The rigid wheel base is 10ft. 6in.. The total wheel 
base is 10ft. 6in. The centre tires are without flanges. 
The axles (coupled) are of Siemens steel, 6in. diameter, 
journals 6in. diameter by 7}in.in length. The valve gear 
is Stephenson’s link motion with valve chests inside the 
frames. 

The fire-box is of mild steel, the crown side being 
sin. thick and the fire-doorplates. jin. thick; the tube 
plate is in. thick. The roof is strengthened by direct 
stays of mild steel, two front rows being fitted with 
expansion slings and turned pins. The remaining por- 
tions are securely stayed to the outside shell by jin. 
diameter screwed stays of steel 4in. apart. The buffers 
are A.B.C. couplers, to suit the rest of the rolling stock. 

The boiler has 134 solid drawn steel tubes 1Jin. external 
diameter, Nos. 13 parallel W.G. thick, and fitted with 
steel ferrules at the fire-box end. The heating surface is | 
564 square feet, and the total heating surface is 634.5 | 
square feet, the grate area being 11.33 square feet. The | 
water used on the Great Northern Central Railway of | 
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Colombia is very good, and has no tai effect what- 
ever upon the boiler tubes. 

The boiler, it may be added, is tested to 220 lb. per 
square inch by hydraulic press. The following summary 
of the locomotives may be useful :— 

23 tons 10 ewt. 

31 tons 

l4in. x 20in.stroke 
3ft. 6in. 

10ft. 6in. total 
3ft. 33in. 


Weight, empty a ee 
Weight, with coal and water 
Diameter of cylinders ... ... 2... 
Diameter of coupled wheels over tires 
Wheel-base, 10ft. 6in. fixed ‘ 

Gauge ss isc eas =o daee 


Tank capacity ... 800 gals. 

Fuel space capacity 94 cu. ft. for wood 
Total heating surface 634-5 sq. ft. 
Grate area Se eee ee! eS 
Tractive power when cutting off at stroke 13,290 Ib. 


The makers of these locomotives are Kerr, Stuart and 
Co., Limited, of the California Works, Stoke, Staffs, and it 
may be said that in their operation they have given the 
greatest amount of satisfaction. 

The rails used on this line are 55 lb. to the yard, and 
are laid upon wooden sleepers cut from the forest trees 
belonging to the company. 

In addition to the rolling stock enumerated above, the 
company owns a steam winch, 6 by 8, double cylinder, 
with vertical tubular boiler, 40ft. by 7ft. 6in., for running 
derrick; and a pile-driver, with 25 cwt. monkey, boiler 
and steam winch. These are the construction of Wardell 
and Co., Limited. 

With regard to the earning capacity of the Great Northern 
Central Railway of Colombia, when once the line reaches 
the Port of Santos, at kilometre 64, and so on thereafter 
to its destination at Bucuramanga, there should be no 
doubt whatever. The whole district is given up to the 
growing of the finest coffee to be had; rich pasture 
lands on the two banks of the Lebrija River will be 
found at the reaching of kilometre 86, and as these will 
be entirely traversed by the line, it should yield a promising 
return in cattle alone; while, not far off, the track will 
tap the tobacco fields and manufacturing places which 
have long been reputed for the quality of cigars which 
they produce.” 

It may be added that the cultivation and the drying 
of the class of tobacco grown here are entirely according 
to the directions issued in book form by the British 
Government for the improvement of tobacco cultivation 
in the British Colonies. 

Rising some 500ft., the surrounding hills are heavily 
timbered with valuable woods, among them being a fine 
cedar from which the cigar-boxes used at the above- 
named factories are made. The boiler of the saw-mill is 
fired with coal taken from some local deposits and 
situated upon the self-same hill as the mill; while just 
across the canon—scareely more than half a kilometre 


| distant—some good limestone is found in considerable 


quantities. Cocoa grows here very well, and will in the 
future undoubtedly be more largely cultivated; while a 
great impetus has latterly been given to the growing of 








* In connection with the railway system of Colombia, we may refer our 
readers to the lengthy illustrated article on the Dorada Railway Exten- 
sion, which appeared in our issue of March 12th, 1909, 
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rubber trees, so that these various products, together with 
other mineral output from some gold-bearing deposits, 
should give an encouraging and ever increasing flow of 
traffic to the new railway. 

Nor is this all. Ata distance of some two kilometres 
from the banks of the Lebrija River have recently been 
fcund undoubted evidence of petroleum deposits, the oil 
having been gathered by the natives in no small quanti- 
ties, and used by them in a crude state for lighting 
purposes. No borings have, however, yet taken place. 
The water of a tributary to the Cutigata River, which 
the line will also reach, leaves calcareous deposits along 
its course, and where it joins the main river it has formed 
a large mass of crystal-like rock. The branches of trees 
and plants where the water passes are coated thickly with 
this deposit. When burned, this calcareous matter gives 
a pure, white, strong lime, much in request for the better 
class of masonry and for whitewashing. 

When it is remembered that the prevailing rate for trans- 
port of all these and other products and commodities | 
imported into the district is £8 per ton, being borne 
entirely by mules, oxen, and small river canoes, and that 
the railway could profitably carry them for about £4 per 
ton, it will be recognised that, given a start, this new 
means should prove popular and successful. The destina- 
tion at first aimed for, namely, the town of Bucuramanga, 
is a considerable commercial centre, with a population of 
some 20,000 people. It is situated in the middle of a plain, 
from which diverge several roads leading to other minor 
towns and villages, and through a remarkably fertile series 
of valleys, which, under further cultivation and with the 
aid of modern agricultural machinery, could be made to 
yield most abundantly. 

Leaving Bucuramanga, the line will proceed north, 
either by the valley of the Suarez River or by that of the 
Chicamocha, either of which routes will conduct through 
important towns, and course through rich country wherein 
traces of gold have already been found, and abounding in | 
water-power sufficient. Thereafter the country changes but | 
little until the line reaches the Lake of Fuquené, near which 
are situated some iron mines and marble quarries. Only 
the most rudimentary work has been done here, and both 
deposits are awaiting more capital thoroughly to prove 
their worth. It is in this direction likewise, but some 
distance away to the west, that are found the only 
valuable and extensive emerald mines in the world—those 
of the Muzo, the property of the National Government of 
Colombia, but leased at present to an English syndicate. 

It may be said, in conclusion, that the Great Northern 
Central Railway is fortunate in the possession of a very 
competent and energetic management at Puerto Wilches, 
of which Mr. J. Fletcher Toomer is the chief and Mr. 
A. T. Lefevre the assistant officer. Both have long 
devoted all of their time to the conduct of the company’s 
extremely difficult affairs, and to their unswerving loyalty 
much of the success achieved is due. 








THE GRINDLEFORD TO ROWSLEY SECTION 
OF THE DERWENT AQUEDUCT. 
ALEX. H. JAMESON, M.Se., A.M. Inst. C.E. 
Engineer). 
No. I. 
Part I.—INTRODUCTION. 

THE Derwent Valley Water Board was constituted by 
Act of Parliament in the year 1899 for the supply of water 
to Leicester, Derby, Sheffield, and Nottingham from the 
headwaters of the river Derwent in north Derbyshire. 
Five reservoirs of a total capacity of 10,000 million gallons 
are to be constructed, three on the river Derwent north of 
Bamford Village, and two on the Ashop tributary which 
joins the Derwent at Ashopton two miles north of 
Bamford. The average daily yield it is estimated will be 
50 million gallons, and allowing one-third of this for com- 
pensation, the available supply should be 33 million 
gallons per day. For the first instalment two masonry 
dams on the river Derwent—the “Howden” and 
“ Derwent” dams—are under construction to supply 

13 million gallons per day. 
The main aqueduct extends from the Derwent Dam to 
the covered service reservoir at Ambergate—a length of 
28 miles—and consists of seven miles of cut and cover 


By Resident 





and four miles of tunnels, both 6ft. 3in. diameter, and | 


17 miles of three lines of 45in. cast iron pipes. Only one 
45in. pipe is being laid for the first instalment; the cut 
and cover, and tunnels, and special works are, however, 
being built full size. The Sheffield supply branches off 


near Ashopton, and at Bamford the Board are constructing | 


roughing and sand filters. 


South of Ambergate the water will be conveyed to the | 
Derbyshire County boundaries at Langley Mill and Sawley- | 


on-the-Trent, and to the Derby Corporation reservoirs at 
Little Eaton, in castiron and steel pipes of various diameters, 
from 40in. to 18in., and of a total length of 24 miles. The 
Sheffield Corporation are now driving a tunnel over four 
miles in length to carry their supply from Ashopton to 
their Rivelin reservoirs, and the Leicester Corporation 
have in hand a bridge over the river Trent at Sawley and 
14 miles of 33in. pipe line to convey their supply from 
Sawley to their service reservoirs at Hallgates in Charn- 
wood Forest. The delivery of each of the three 45in. 
pipes—when fully incrusted—is calculated at 12 million 
gallons per day, for which a hydraulic gradient of 1 in 
1500 is allowed, and that of the cut and cover and tunnels 
is estimated to be 35 million gallons per day at the 
gradient to which they are constructed of 1 in 4000, and 
when filled to a depth of 4ft. 9in. on completion of the 
third instalment. 

The two reservoirs for the first instalment are being 
constructed by “administration”; the aqueduct, with 
the Bamford filters and the Ambergate service reservoir, 
is let in five contracts, viz., Contracts A, B, C, D and E. 
The Grindleford to Rowsley section—that under considera- 
tion—is entitled “Contract B,” and extends from 8} miles 
to 174, measured from Derwent Dam. The total cost of 
all the above works is estimated at 6} million pounds. 











Part II.—CONTRACT B.—DESCRIPTION OF WORKS. 

Contract B—see Fig 1—is 9} miles long, of which four 
miles are cut and cover, viz.,Curbar conduit 3} miles, 
and short portions of Oxhay and Tinkersley conduits ; 
half a mile is in tunnel, viz., Bole Hill tunnel 470 yards, 
and North and South Gorsebank tunnels ; and 4} miles 
is syphon, viz., Chatsworth syphon 43 miles, and Burbage 
syphon ~ miles long. The Chatsworth syphon has a 
maximum pressure of 350ft. of water, or just over 150 lb. 
on the square inch, and runs through Chatsworth Park | 
for 24 miles. The aqueduct only follows a public road for | 
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Manholes were built in masonry at every quarter-mile 
on the cut and cover for admission to the conduit and 
for ventilation. Their internal dimensions are 6ft. gin, 
by 3ft., ae., they are of the full width of the conduit, 
The top of the manhole stands about 3ft. above ground, 
and is covered with two wrought iron doors. Below the 
ashlar coping six ventilator gratings are placed, and a 
wrought iron ladder is fixed in each manhole. I) the 
Supplement is given a view of No. 38 manhole on the 
Curbar conduit in course of construction. There are 
only two stream crossings of any size, both on the 




























































150 yards on Burbage syphon. Curbar conduit. They are built as open masonry 
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Fig. 1—-LONGITUDINAL SECTION, CONTRACT B 


Cut and cover, and tunnels.—The cut and*cover and 
tunnel sections are nearly identical, consisting of a single 
ring of blue brickwork with a 9in.—6 to 1 cement—con- 
crete backing, and }in. of 1 to 1 cement rendering 
between. In addition, the cut and cover has concrete 
haunches to support the thrust of the arch from the sides 
of the trench—see Fig. 2. Below the cut and cover and 
tunnels is laid a 6in. stoneware pipe—open jointed and 
packed with dry stone—to take the subsoil water met 
with in the trench. From this 6in. drain rubble arm 
drains 9in. square are formed where required in the sides 
of the trench behind the concrete, and outlet drains are 
laid from this 6in. drain at suitable points. A view 


channels over the top of the conduit, with approach 
channels formed of dry rubble pitching. Small streams 
and ditches are conveyed over the top of the conduit 
either in cast iron pipes or in stoneware pipes sur- 
rounded with concrete, and supported on concrete from 
the top of the conduit. A bank is formed over such 
pipes, and head and tail walls are built of dry rubble. 
Where there is less than 2ft. 6in. of cover a bank is 
formed over the conduit. Under two main roads crossed 
by the conduit the contractor tunnelled at his own request 
to avoid interference with the traffic. 

Syphons.—The pipes are of cast iron, 45in. internal 
diameter, and were supplied by the Staveley Company as 
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Fig. 2—TYPE SECTIONS A 


showing a cut and cover gang at work on the Curbar 
conduit is shown in the Supplement. 

Where the conduit standing more or less out of the 
ground or the lower side of the trench is weak, it is 
rendered self-supporting by adopting the “ banked sec- 
tion,” shown at the top on the right in Fig. 2. This is 
2ft. 6in. thick at springing, and has a flat bottom—on 
one or both sides, as may be required. In bad ground 
the Yin. thickness of concrete ring—in cut and cover and 
tunnel—is increased by 44in all round, and in deep ground 


4iin. Great care was taken in both cut and cover and 








tunnel to pack all spaces solid with concrete, 





the thickness of the Qin. concrete arch is increased by | 
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ND JOINTS OF CONDUIT 


a separate contract of 10,000 tons. One of the views In 
the Supplement shows the laying of some of these 45in. 
| pipes on a steep slope. Their thickness varies from 1}in. 
to ljin., increasing by }in. for each additional 50ft. of 
| head. The length of each regular socket and spigot pipe 
|is 12ft., and the weight varies from 2 tons 19 cwt. to 
|4 tons 18ewt. The bends are 4ft. long, and of the 
| following angles—1deg., 2 deg., 3 deg., 4 deg., 5 deg., and 
| 10deg. Sockets are din. deep, and collars are 6in. long 5 
| all lead joints are run solid, without yarn. Flange joints 
are only used in a few special pipes, and are made with 
| gutta-percha rings (in turned V-grooves) and red lead. 
Various pipe joints are shown in Fig. 2, Double air 
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valves are provided on the top of the pipe on all summits, 
at intermediate points on easy gradients, and on the 
lower side of valves. The air valves are covered with 
cast iron casings of two types—one flush with the ground, 
and the other projecting 3ft. above ground. Six-inch 
discharge valves, connected with the bottom of the pipe, 
are fixed at all hollows, and on both sides of the stop 
valves; these are connected to 12in. cast iron pipes laid 
below the 45in. pipe and discharging into streams or the 
river Derwent. The 12in. pipes will serve for the three 
lines of pipes, and the 6in. valve is surrounded with a 
small conerete chamber. 

There are two 36in. manual stop valves with slow and 
fast gearings and indicator, on the Chatsworth syphon, 
the 45in. pipe being reduced with tapers to this diameter. 
There are also two 45in. automatic valves of the usual 
type on the falling leg of Chatsworth syphon, and two 
45in. reflux valves on the rising leg. The object of these 
is automatically to cut off the flow of water should a 
“burst ” oceur on the low side of any of them. All the 
above six valves are fitted with 6in. by-pass valves for 
recharging. 

The automatic valves consist of a circular door pivoted 
on a horizontal axis across the pipe. A disc, 18in. dia- 
meter,is suspended in the pipe at right angles to the flow 
of water. Should a “burst” occur below the valve this 
dise is foreed over by the rush of water, and by an 
arrangement of levers this actuates a trigger which re- 
leases weights hung on pulleys on the ends of the axis of 
the above circular door. These weights then close the 
door. To prevent the door closing quickly and causing 
shock, one of the pulleys is connected by a chain to the 
tight-fitting piston of a cataract cylinder filled with 
glycerine and water. For this piston to move, all the 
contained liquid has to pass from one end to the other 
through a small pipe connecting the ends of the cylinder. 
In addition to this a cock on this pipe is so arranged that 
it is gradually closed as the valve closes, thereby increas- 
ing the resistance, so that towards the end the valve 
closes very slowly, and practically without shock—the 





time of closing being about five minutes. As a further 
precaution against shock, a large air vessel is provided | 
communicating with the 45in. pipe, and kept half full of | 
ar. | 

The reflux valves are much simpler, the pipe is enlarged | 
in diameter to 544in., and three doors are hung horizon- 
tally in a frame, one below the other, by link hinges of | 
gun-metal. The flow of water keeps these open. Whena 
“ burst” occurs on the lower side of the valve, the flow | 
is reversed, and the doors shut down without shock. 

The automatic and manual valves outside Chatsworth | 

Park are fixed in elaborate masonry houses with concrete | 
roofs, but in the Park the 45in. pipe is kept low for these | 
valves, and underground chambers are built to contain | 
them. These valve houses and chambers are built com- | 
plete for three lines of pipes. 

Inlet and outlet wells——At the north end of each of | 
the syphons an inlet well is built. This consists of five 
chambers :—(1) The overflow chamber, with a weir at 
top water level formed on one side of the conduit. This 
weir is composed of seven cast iron troughs, the weir | 
portion measuring 3ft. by 2ft.; one end of each is open, | 
and built into the side of the conduit, and the other end 
and two sides are fitted with gun-metal lips, so that 8ft. | 
of weir length is secured for 3ft. of frontage, the troughs | 
being separated by stone mullions 1ft. wide. From this 
overflow chamber, alongside the conduit, and containing 
the seven overflow troughs, a cast iron overflow pipe is 
laid down the hill alongside the 45in. pipe, to the nearest 
stream. The diameter of this pipe diminishes from 30in. 
to 18in. as the gradient increases, and is designed to take 
the flow from all three 45in. pipes simultaneously if 
required. On reaching the stream crossing, this pipe is 
turned vertically down into a chamber 12ft. long and 6ft. 
wide, the mouth being Qin. below the level of a stone 
weir, 12ft. long, formed in the side of the culvert, so that 
the rush of water is effectually stilled as it flows out over 
the weir into the culvert. (2) The penstock chamber, 
9ft. square. This is built at the end of the conduit, and 
contains three 4ft. penstocks on the other three sides. 
These admit the water by arched concrete passages to 
(3) three inlet wells. These are of concrete, lined with 
jin. asphalt, and measure 18ft. by 9ft. each, and a 45in. 
pipe leads out of each of them, the end of this being 
enlarged and turned up to form a seat for an open 
cylinder valve. Outside the seat of this valve is fixed a 
circular gun-metal weir, 20ft. long, for gauging purposes. 
In front of the end of each 45in. pipe there is a “ float 
well ” or vertical cast iron pipe, made in flanged segments, 
4ft. diameter ; the top of this is 6in. above water level and 
the bottom 5ft. below invert level of the syphon outlet at 
the south end of the syphon. In the case of Chatsworth 
inlet these wells are 26ft. 3in. deep, as there is a fall of 
16ft. in the syphon. The bottom of each float well is 
connected by a Qin. cast iron pipe to its corresponding 
45in. pipe, the 9in. pipes having a slight fall southward. 
A hollow cast iron ball float, 2ft. diameter, is suspended 
by a chain in each float well, the chain being connected 
by pulley gearing with the cylinder valve on the corre- 
sponding 45in. pipe. When a burst occurs in any of the 
three 45in. pipes the water falls at once in the float well 
through the Yin. pipe, the float drops, and the cylinder 
valve shuts down; the water formerly flowing into the 
45in. pipe in question now runs to waste over the troughs 
and down the overflow pipe. Below the seat of each 
cylinder valve a 12in. sluice valve is fitted for re-charging 
the syphon. Above ground the syphon inlet houses are 
built of masonry, similar to the valve houses, with arched 
concrete roofs. 

The syphon outlet well is a comparatively simple 
building—the three 45in. pipes are led in on a slope of 
22 deg. through the north side, and are each fitted with a 
cast iron bell-mouth and teak door hinged at the top, 
which acts as a reflux valve. On the south side of the 


chamber the conduit entrance is built with a stone bell- 
mouth. Three feet diameter vertical manhole pipes are 
fastened to the top of the 45in. pipe, so that the pipes can 





be entered after the teak doors have shut down. The 
outlet wells have concrete walls below ground level, lined 
with fin. asphalt, and above ground are built of masonry 
with flat concrete roofs. 

The valves and penstocks were supplied as a separate 
contract by Blakeborough, of Brighouse, except the 
automatic valves which were made by Glenfield and 
Kennedy, of Kilmarnock. 

Concrete culverts—the larger ones lined with 4}in. blue 
brickwork—with masonry end and wing walls, were 
constructed at all large streams, and the 45in. pipes were 
carried across these on concrete pillars, 3ft. square, two to 
each pipe. The pipes are covered with an earth bank, 
the culverts being built long enough to carry the three 
lines of pipes, laid at 9ft. centres. Land drains and 
small streams are carried across the pipe trench in cast 
iron pipes with dry rubble head and tail walls. An 
instance in which a larger stream is taken under a syphon 
is shown in the Supplement. In each fence crossed by 
the aqueduct a 4ft. wrought iron wicket gate was fixed for 
the use of the Board’s walksmen when the works are 
completed. 

Contractors.—Contract B was let to Mr. George Bell, 
of Tottenham and Manchester, at the end of May, 1905. 
Mr. Bell died on June 8th, 1907, but his trustees con- 
tinued the contract. Mr. L. Taylor was their agent on 
the contract. 





AN EARLY CYLINDER BORING MACHINE. 


Some interesting particulars of early cylinder boring 
machines are given in Farey’s “ Treatise on the Steam 
Engine,” published in London in 1827. From this 
volume, a copy of which is to be found in the Patent- 
office Library, we have drawn the following remarks :— 
“Towards the middle of last century most of 
the large foundries had their boring mill for iron cannon 
and pump barrels, and for steam engine cylinders. 
Some of these mills, on a small scale, were turned by 
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the wheel. A cast iron axis, 9in. in diameter, was pro- 
vided for the water-wheel, the bearings being 7ft. apart. 
Near the middle of the axis two large flanges, 4ft. in 
diameter, were fixed to take the wooden spokes, flanges 
and spokes being bolted together. Each ring of the wheel 
was composed of eight segments of cast iron, connected 
| by wrought iron plates and bolts, the spokes being 
| mortised into the segments. The rim was purposely 
made heavy so as to act as a fly-wheel. The float boards 
were mortised between the two rings. 

Within the workshop the wheel axis carried a cog with 
29 teeth 4in. broad and having a diameter of 3ft. 3in. 
This geared with two other cogs on either side, one of 
these, 10ft. 3in. in diameter, having 90 teeth 2in. broad, and 
the other 6ft. 9in. in diameter and with 60 teeth 2in. broad. 
Each cog was mounted at the middle of a cast iron shaft 
Yin. in diameter and 2ft. long. A square end was formed 
on each axis so that three cutting speeds were available. 
As designed, the wheel ran at the rate of about seven 
turns per minute, so that the other speeds were about 34 
and 24 revolutions per minute. 

The boring head fitted with six or eight small steel 
cutters was carried at one end of a strong cast iron shaft, 
the other end of which was provided with a square socket 
fitting the ends of either of the three axes. There was 
| thus no support for the weight of the boring head, all 
| the pressure being taken on those cutters which 
| happened to be at the lowest point. As a consequence 
| the cutting was almost entirely confined to the lower 
| part of the cylinder, and to remedy,this the cylinder was 
| partially turned round after each pass during the boring, 
| four shifts being necessary in some cases. But 
| by this procedure it was found difficult to secure 
|even an approach to circularity, and some method 
| whereby the above “quartering” might be dis- 
| carded was sought. The device proposed by Smeaton for 
| this purpose is shown in the figure, and consisted of a 
| four-wheeled carriage running within the cylinder. An 
| adjustable counterpoised lever was carried on this, and a 
stirrup hung from the end of the lever slipped over the 














SMEATON’S BORING MACHINE AT THE CARRON !IRONWORKS, 1769 


horses, but the better sort were moved by a water-wheel ; 
they were all constructed on the same principle as the 
common machine used for boring out trees to form 
wooden pipes for waterworks. The cylinder or barrel 
was bedded with its axis horizontal on a sledge or sliding 
carriage, and firmly fastened thereto by chains; the 
sledge was moved horizontally upon a suitable roadway 


in order to advance the cylinder towards the borer in the | 


direction of its axis. The borer was a circular iron disc 
or wheel nearly fitting into the interior of the cylinder in 
the same manner as its piston would do; but the cireum- 
ference of the circular borer was provided with six or 
eight steel cutters firmly fastened by wedges into notches 
made in the edge of the wheel. 

“The borer thus furnished was fixed on the end of a 
horizontal iron axis, which was turned slowly round by 
the mill, and the borer being inserted into one end of the 
cylinder, the cutters in their revolution excavated and 
removed all prominences and roughness from the interior | 
surface of the cast iron. The sledge on which the 
cylinder was placed was continually advanced towards 
the borer with a very gradual motion given by a tackle 
of chains and pulleys, and a windlass so as to cause the 
borer to penetrate into it till by degrees it worked its 
way quite through from one end to the other; but the 


operation required to be repeated several times to make | 
| that this country would be compelled in the course of a 


the cylinder quite smooth at every part.” 

The author then describes in detail an improved machine 
of this type, which Smeaton designed and constructed for 
the Carron Ironworks in 1769. From the description 
given by Farey the accompanying illustration has been 
drawn. This mill was driven by a water-wheel of the | 
“ breast-fall” type, having a diameter of 18ft., anda width | 
of 5ft., with forty boards or vanes. The detailed descrip- 
tion given of this wheel is interesting apart from the use 
to which it was put. The water fell from the mill pond, 
the surface of which was 2ft. below the centre line of the 
wheel, by way of a curved wall closely fitting the lower 
quadrant of the circumference, so that the total head at 
the wheel was 7ft. At its exit from the mill pond the 
water ran over a breasting wall, the top of which was 1}ft. 
below the surface. Regulation was effected by means | 
of an inclined board or sluice gate lying tangentially with | 





| and even cede the second position to Germany. 


end of the boring bar. It is said that this idea was viewed 
with disfavour by the workmen at Carron, and Smeaton 
proposed as an alternative an idea familiar on most 
cylinder-boring machines of the present day. His plan 
was to extract five of the six cutters after the usual 
quartering had been done, and to substitute three steel 
and two wooden blanks in their place. The remaining 
cutter was to be inclined at an angle to the axis in such 
a manner that the thrust during the final boring operations 
would tend to keep the borer back. This idea apparently 
was never carried out by Smeaton, and remained untried 
until Wilkinson invented his improved machine. 





THE SUPREMACY IN STEEL EXPORTS. 


THE question as to whether Great Britain is to retain 
the supremacy in the export trade in iron and steel, or 
whether the country is to relinquish it in favour of a com- 
petitor, has now become of importance, having regard to 
the statistics of the foreign trade of the three principal 
countries concerned during the past year. When the pro- 
duétion of pig iron in the United States first outstripped 
that in Great Britain a number of years ago, it was 
scarcely thought in British iron and steel trade circles 


further period of years to take a fresh step backwards, 
Yet, 
what the United States were able to accomplish late in 
the nineteenth century, the Fatherland was able to 
achieve in the present century, from the standpoint of 
surpassing the pig iron output in Great Britain and of 
maintaining the second place in the world ever since. 
Apart from the growth in the production of pig iron, the 
expansion in the exports of iron and steel from the United 
States also caused considerable surprise in the United 
Kingdom in the nineties, in view of the possible relation 
which this extension might have upon the future develop- 
ment of the British export trade. The astonishment was 
fully justified at the time, as, although the American 
exports were insignificant in 1890, they increased four- 
fold by 1896 ; whilst a further advance of five times the 
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quantity recorded in the latter year took place in 1900, 
when the exports amounted to 1,154,000 tons. Since 
then variations both in an upward and downward direc- 
tion have occurred; the maximum was attained with 
1,825,000 tons in 1907, and the exports in 1909 were 
1,213,000 tons, or only 59,000 tons in excess of the year 
1900, and 112,000 tons less than in the record year of 
1907. These figures suggest that the American export 
trade, notwithstanding the enormous augmentation in 
the production of pig iron in the present century, has 
remained almost stationary in the same period. 

If attention is now turned to our other important com- 
mercial rival, it is found that in addition to having 
excelled Great Britain in the output of pig iron in the 
present century, Germany has also very closely approached 
the tonnage exports of the former country, and is making 
a bid for the first position in the current year. The 
exports from the Fatherland, although having generally 
been much greater than those from the United States in | 
earlier years, were nearly at a standstill in the concluding | 
years of the past century, but in 1900 they reached seven 
figures for the first time simultaneously with the United 
States. They amounted to 1,410,000 tons in that year, 
and excepting 1907 the exports have progressively in- 
creased since 1900, and amounted to 4,044,000 tons in 
1909, as compared with 3,735,000 tons in the preceding 
year. In other words, the expansion in the output of pig 
iron has been accompanied by a development of the 
export trade, the turnover of which has almost been 
triplicated in the comparatively short period of ten years. 
On the other hand, the British exports of iron and steel 
amounted to 4,218,000 tons in 1909, as contrasted with 
4,096,000 tons in the preceding year, being an increase of | 
122,000 tons ; but a comparison with the German figures | 
for 1909 shows that British exporters only had a lead of | 
174,000 tons in that year. The lead in 1907 was, how- | 
ever, considerably greater, as our exports attained the | 
record figures of 5,152,000 tons as compared with | 
3,455,000 tons in the case of Germany, there thus having | 
been a difference of 1,697,000 tons in favour of Great | 
Britain. But when this tonnage difference is considered 
in relation to the figures for last year it merely serves to 
emphasise the growing expansion of Teutonic trade, and 
the challenging of our supremacy in the world’s markets 
for iron and steel. 

It is possible to account for the practically stationary 
position of the export trade in the United States. In the 
first place, a comparatively long distance separates the 
centres of production from the ports of shipment; and, 
secondly, it is reasonable to assume that the sale of iron 
and steel to remotely situated countries cannot be a very 
profitable business course when taken in conjunction 
with the high prices obtained in the domestic market in 
the United States. If the export trade when combined 
with the inland turnover were very remunerative, there 
is no doubt that the American works would have pro- 
moted it to a considerable extent, instead of allowing it 
to remain stagnant during the whole of the present cen- 
tury. But instead of attempting to force the export 
markets the United States producers have deemed it 
more advantageous to shut down pig iron and steel- 
making plant in accordance with the condition of trade 
in the home market for the time being. It may be, 
although it does not necessarily follow, that a similar 
policy will be pursued in the future. On the other hand, 
the iron and steel works in the West of Germany, not- 
withstanding that they are more distant from the coast 
than most of those in Great Britain, are yet satisfactorily 
circumstanced for the promotion of the export trade by 
way of native or Belgian ports, It is beyond question 
that they are substantially assisted in this direction by 
the low State railway rates both in Germany and Belgium, 
whilst shipments from German ports are worked on the 
basis of combined railway and shipping freights, and a 
further advantage is enjoyed by the system of export 
bounties which are granted by the several coal and iron 
and steel syndicates, and which are indirectly derived 
from the higher prices charged to domestic consumers as 
compared with foreign purchasers. It is largely due to 
the operation of these two facilities that the Teutonic 
export trade, in contradistinction to that of Great Britain, 
always experiences an expansion during a period of 
general economic depression, as is illustrated by the 
figures for the past two years. All the circumstances, 
therefore, confirm the assumption that it is not from the 
United States that greater competition may be expected 
in the near future, but rather from the European Con- 
tinent, and judging from the progress made by Germany 
in recent years, it will require continued vigilance on the 
part of British iron and steel producers if they are to 
ward off the threatened relegation of the country to the 
second position in the export trade of the world. 








TESTING CEMENT BY THE BRINELL BALL 
METHOD. 

For measuring the rapidity of setting of a cement, or 
to be more accurate, its initial setting, the thumb was 
formerly exclusively used, and even now-a-days this test 
is sometimes employed. It was observed at the end of 
what period of time it was no longer possible to make in 
this manner any appreciable mark on the surface of a 
pat of cement with a good strong pressure, varying, 
perhaps, from 20lb. to 301b. Vicat, of course, improved 
on this rough-and-ready method by the introduction, in 
place of the thumb, of what is known as the Vicat needle, 
which is actually a rounded stylus, with a point having a 
sectional area of one square millimetre, weighted with 
300 grammes —just over 10}0z. With this needle it is 
customary to ascertain the initial setting—that is to say, 
the moment when the needle fails to penetrate to a depth 
of 4cm., and the final setting, 7.e., when the needle will 
no longer make any mark on the surface of the 
pat of cement. The data so obtained are not, 
however, sufficiently accurate for practical purposes, for 





the values often vary very widely without any satisfactory 


explanation. 

M. Laborde drew attention to this matter in a recent 
number of La Revue de Métallurgie, and suggested that 
instead of testing with the Vicat needle a modification of 
the Brinell ball method as applied to the testing of 
metals should be employed. He claimed that this system 
would give much more accurate results than any 
which the thumb or the Vicat needle can provide. Later 
on our esteemed contemporary, Le Génie Civil, devoted 
an article to this subject, and we propose to lay before our 
readers a few of the points raised in these two articles. 

For testing the setting point it seems that a ball with 
a diameter of 30mm. has answered the best. The appa- 
ratus itself weighs exactly 1 kilo. (2.204 lb.) and a series 
of lead dises weighing, the first 4]b. and the others 5 |b., 


5, 10,15, and 20 kilos., &e. Even for older samples it is 
not necessary to go beyond a weight of from 700 to 
800 kilos. It is absolutely necessary that the ball should 
be rigidly mounted, and that the apparatus should be 
capable of being used without being held in or pressed by 
the hand. 

The surface operated upon should be smooth. It is 
sufficient to flatten it down with a piece of glass when 
the moulds are being filled. For samples which have 
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clear than they are in the case of cements, but they are 
nevertheless quite observable. With mortars the impres- 
sions should be made considerably further apart and further 
from the edge of the samples than with pure cement. 


FACTOR CORRECTION. 
No, di.* 


To put down a synchronous motor either in the 
generating station or somewhere outside for the express 
purpose of improving the power factor is to be regarded 
as an expensive, but, nevertheless, sometimes permissible 
method of dealing with the problem. The practice of 
using synchronous motors for this purpose, however, 


Is 


: : | quite good under all conditions, provided that they « 
can be added one by one so as to give total weights of | : d the ee 


| Sary 


already hardened, and which have not been prepared in | 


this manner, it is generally sufficient to polish them 
lightly with emery paper. In the case of such samples 
the cubes used for compression tests may conveniently be 
employed. The great thing to aim at is to have the sur- 
face regular and homogeneous. 

M. Laborde proposes, as did Brinell, to adopt a 
system of hardness numbers A obtained by dividing the 
spherical area of the impression by the thrust or weight. 
The surface, however, is to be measured in square centi- 
metres, and not in square millimetres, as is done in the 
case of metals, and the pressure in kilogrammes. 

In Fig. 1 are given curves showing the results obtained 
| by this method with two samples of hydraulic lime A and 
| B, one of each of them. allowed to harden in the air and 
| one of each under water, the conditions being identical 
| in each case. The curves represent the decrease in the 
| diameter of the impression with the lapse of time after 
| gauging. 


As long as the sample used is sufficiently thick it does 
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Fig. 1 

not appear to matter how thick it is. Its thickness must, 
however, be at least from 2 to 24 times the depth of the 
deepest impression, or otherwise undulations are formed 


| and slightly wetted, or otherwise the cement may stick 
to it and a bad impression result. 
not be made too near together nor too near the edge, 
otherwise oval impressions may be formed. Occasionally 
too, cracks appear perpendicular to the impressions. 


to each other or to the edges, though they may also be 
caused by the pressure being applied too suddenly. 

It is not necessary to allow the weights to act for 
a long period. Generally, from eight to ten seconds 
suffice for equilibrium to become established. 


balls of different diameters, bear a close relationship to 

one another. 

The formula 
A vR = constant, 

proposed by Benedicks as being true for metals, also 

appears to be applicable in the present case. 

The chief advantage claimed for the new method is its 
great accuracy as compared with the other means at 
present available for observing the setting points and the 
resistance of the material. In 116 measurements made 


understand, reached 10 per cent. Errors in observation 
need not, it appears, exceed from one to two-tenths of a 
millimetre in the measurement of the prints of the 
diameters, which is very small indeed. Irregularities in 
gauging do not, either, appear to be of great importance. 

For a ball with a diameter of 30 mm. and a thrust of 
15 kilos., equal to the average effort produced by a thumb 


final setting are 2 and 8, to use the Vicat numeration. 
Test made up to seven days upon different binding 
materials, hydraulic limes and Portland cements, show 
very clearly the relation between the increase of tensile 
strength and the growth of the hardness number. Tests 
made after seven days and up to ninety days still give 
clear results, but beyond that it is impossible to be 
definite, as the impressions are often very slight indeed. 
When mortars are tested the impressions are a little less 





and inaccurate results obtained. The ball must be clean | _ of co ; 
| importance in connection with the Illinois Steel Com- 


These are also caused by the latter being made too near | 
| alternating current roll 


: 
| alternating 


by M. Laborde the variation from the mean rarely, we | 


be made to perform mechanical work in addition to dealing 
with the wattless current, because the cost of providing it 
with the additional material to enable it to give the neces. 
leading current is small. If, for example, a 
central station engineer can put a synchronous motor 
generator in a sub-station, that machine might be made 
to furnish direct current for, say, a tramway load, and at 
the same time compensate a portion of the lagging 


current on the alternating current mains due to qa 
load of induction motors, provided, of course, that 
the sub-station was situated in a_ suitable spot, 
It has long been known that rotary converters 
erected in sub-stations for no other purpose than 


| that of changing alternating current into direct current 
| have been found to have a very favourable effect upon 


the power factor, for being synchronous machines and 
having series windings on their field magnets they take 
a leading current at full load, this being necessary to 
enable them to raise the pressure at the direct current 
terminals. The leading current which these machines 
take under such conditions compensates, to some extent, 


| the wattless current needed to magnetise the induction 


The impressions must | 
| power factor. 


| this 


motors in another part of the alternating current circuit, 
and a better average power factor has frequently resulted, 

Although the practice of putting down a synchronous 
motor expressly for the purpose of improving the power 
factor is an expensive method of dealing with the trouble, 
it has nevertheless been adopted in a number of instances 
with beneficial results. A good example of this kind was 
brought to light some little time back by Mr. R. 
Tschantscher, in a paper on “ Electric Power Problems 
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Fig. 6 


in Steel Plants,” read before the American Institute of 
Electrical Engineers. An abstract of this paper appeared 
in THE Enotneer for October 1st, 1909. In that paper 
the author stated that one problem of considerable 


pany’s plant at South Chicago was the improvement of 
It should be mentioned that in addition 
to supplying an enormous amount of power to steel works, 
t also provides power for a number of cement 
tuated in various parts. The installation of 
motors, miscellaneous small 
and the expansion of 


mil's 


eurrent motors, 


|cement mills where the sole drive is induction motors 


| 
| 


As is the | 
case with metals, the hardness numbers, obtained with | 


. *_s . . . | 
They diminish as the diameter is increased. | 








| @ commercial success. 


pressed strongly against the surface of the sample, the | therefore made. 


‘ 36 $ corresp: i initial and the | ; ° : 
hardness numbers corresponding to the t P | be expressed commercially, most of the factors being th« 


has so affected the power factor, that at present 
itis notover70 percent. The largest item which has brought 
about this condition is a load of approximately 7000 kilo- 
watts of induction motors at a cement works supplied by 
a 10-mile transmission line working at a pressure of 22,000 
volts, which pressure is transformed down to 440 volts. 
Improvement of the station power factor by corrective 
means at the cement plant at once suggested itself. 

In order that the installation of a synchronous motor 
may be commercially advisable, it is of course desirable 
that the motor should perform some kind of mechanical 
work so that such proportion of its initial cost and opera- 
tion and investment expense can be charged against 
it, making the charge for power factor correction corre- 
spondingly less. As frequently happens under such 
conditions, however, mechanical work of sufficient 
magnitude could not be found at the cement plant, and 
the problem then resolved itself into determining whether 
such a synchronous motor operating idle—that is, idle so 
far as doing mechanical work is concerned—would prove 
A detailed study of the case was 
The following items give the points at 
which loss of energy would be reduced, a loss that could 


components which influence combined efficiency :—(a) At 
station generator fields, due to less excitation being 
required as the power factor improved; (b) in station 
‘ables and switchboard equipment, on account of less 
current at improved power factor; (¢) in step-up 
transformers, due to improved power factor; (d) in 
transmission line, due to less current and improved power 





* No. I. appeared February 25th, 











Maxcu 4, 1910 


factor; (¢) in step-down transformers for the same reason, 
and (f) in step-down transformer wiring and switch- 
board equipment. To offset the foregoing there is 
the energy required to operate the so-called synchronous 
condenser. With a delivered load of approximately 
7000 kilowatts, at 70 per cent. power factor, the overall 
efficiency is approximately 83 per cent. The installation 
of two 1650 kilovolt-ampére synchronous condensers will 
raise this overall efficiency to 87.5 per cent., the net gain 
being approximately 800 kilowatts, which, at }d. per unit, 


THE ENGINEER 


The true load at .7 
350 and the wattless 
component 4/(500 + 850) (500 — 850) = 357; the 
leading component to be introduced will be 357 — 156 

201. Rating = 4/ (201)? + (125)* = 237. 

The mechanical load in kilowatts which the motor will 
be capable of dealing with will be 475 — 350 = 125 (less 
the losses). 


(500 + 475) (500 — 475) = 156. 
power factor will be 500 x .7 





An interesting example of a synchronous motor, which 

















Fig. 7—ROTARY CONDENSER AT SHEFFIELD 


represents a yearly saving of approximately £2000. In 
addition to this, the power station capacity will be 


appreciably increased owing to the present engine capa- 
city exceeding the generator capacity, and owing also in 
a small measure to a decrease in the exciting load. This, 
then, is an example where the installation of synchronous 
motors for no other purpose than for compensating the 
wattless current is permissible. 

Here we may consider the question of the rating of 
synchronous motors for power factor correction. In the 
first place, we will suppose there is a 1250 K.V.A. plant, 
working at .8 power factor. It is desired to raise the 
power factor to unity. The true load is 1250 x °8 
1000 kilowatts, and the wattless component 

v(1250 + 1000) (1250 — 1000) = 750. 

In Fig. 6,C, B represents the 1250 K.V.A. load, A B the 
1000 real kilowatts, and A C the wattless component. 
To raise the power factor to unity, we must provide a 
leading wattless component equal to AC. This leading 
component is represented by the line AD. Then, if the 
motor takes 40 real kilowatts to drive it and A E repre- 
sents this load, E D will represent the rating, which will 
be 4 (750)? + (40)? = 751. It will be observed that the 
size of the synchronous motor is out of all proportion to the 
reduction in the kilovolt-ampéres in the circuit. It can 
be shown, however, that if we only need to raise the 
power factor to about .9, the capacity of the machine will 
be very much reduced. A glance at Mr. Mordey’s table 
given in the previous article is sufficient to show this. 

Let us now suppose that we have a 550 K.V.A. load 
and the power factor is .8. Also that we have available 
a 500 K.V.A. synchronous motor which may be used to 
bring the power factor up to unity and drive a mechanical | 
load. It is desired to find how much mechanical work | 
this motor is capable of doing in addition to compen- 
sating the whole of the wattless component. The true 
load is 550 x .8 = 400 and the wattless component 
(550 +° 440) (550 — 440) 330. To find the 
mechanical load—including the losses in the machine— 
we may write 500 = J (830)? +a% This equation is 
satisfied when 2 = 875. Thus, this 500 K.V.A. syn- 
chronous motor is capable of raising the power factor of 
the 550 K.V.A. load from .8 to unity, and it is also capable 
of driving a mechanical load of 875, or 875 x 1.384 = 402.5 
horse-power. As already stated, the losses in the motor 
are included in this figure. The power factor of the 
375 
500 

Lastly, we will take a case where the power factor is | 
increased from .7 to some figure less than unity, say, .95, 
and where the motor is made to perform mechanical work. 
lor sake of illustration, we may assume that there is a 
small set, say, of 500 K.V.A., working at .7 power factor, 
and that it is desired to raise the power factor to .95 and, 
at the same time, do as much mechanical work with the 
motor as possible. The true load at .95 power factor will 
be 500 x .95 = 475 and the wattless component 


or 
fo. 


motor will be 


1 has been put down solely for the purpose of improving the 
power factor is to be found at Sheffield, where the British 
Thomson-Houston Company, of Rugby, has erected a 
600 kilovolt-ampére two-phase 2000 volt 50 period 
machine. It is illustrated in Fig. 7, from which it 
will be seen that it is a synchronous motor of the 
ordinary type. On one side of the machine there 
is an induction motor for starting purposes, and on 
the other side there is coupled to the shaft a direct 
current exciter. There is a very large motor load 





| between the two stations. The table given below, which 
| has been supplied by the British Thomson-Houston 
Company, shows some figures which differ from those 
given above, the load on the system being less and the 
power factor range greater :— 





| 





she dowor | Genera- 
I oe Load |.38 od Power tor 
oad in ba = =5 = factorat oi 
ew P.F. in BS oy capacity 
K.W K.V.A. == E7 genera- iy 
VAL Sy ei) © ‘ _ it 
RES me ey A 
| oo _) 2 SPIE RAR: EEE ees SeeT 
| Without 
| condenser 1200 +74 1620 0 “74 1620 
| With con- 
| denser... 1200 ‘74 1620 630 -9R 1300 
| 
| Without 
| condenser 1620 -69 2350 0 69 2350 
| With con- 
| denser . 1620 “69 2350 610 -S4 1980 


From this table it will be seen that in the first case the 
introduction of the rotary condenser was accompanied 
by a reduction of 20 per cent. in the generator capacity 
required, to say nothing of the reduced loss in the mains. 

Another example of the utilisation of synchronous 
motors for power factor correction is to be found at 
Brixton. This plant is interesting for two reasons—first, 
| because the system undergoing correction is a single- 
| phase one, atid secondly, on account of the synchronous 
motors being used to drive continuous-current dynamos, 
in addition to raising the power factor. It is one of those 
desirable instances in which other work has been found 
| for the synchronous motors besides that of merely pro- 
| viding a leading current. The plant in question has 
been erected in a sub-station at Brixton by the British 
| Thomson-Houston Company for the South London Elec- 
tric Supply Corporation, Limited. Here a large depart- 
ment store abandoned its isolated steam-driven plant, the 
engine-room being converted into a sub-station, in which 
the South London Company has erected three motor 
generator sets, each consisting of a direct current 
generator coupled to a synchronous motor of 250 kilovolt- 
ampéres capacity. Two of these sets are kept running, 
whilst the third serves as a spare. The illustration 
Fig. 8 shows a motor generator almost identical to one of 
those in operation in this sub-station. The synchronous 
motor on the left is of somewhat unusual construc- 
tion, and in some respects it resembles an induc- 
tion motor, the rotor having a squirrel cage winding 
and also a direct current magnetising winding, the 
current for which is led in through the brushes and slip 
rings to be seen on the left. This latter winding is carried 
in slots distributed round the circumference of the rotor. 
The squirrel cage winding has nothing to do with the 
| characteristics of the machine as a rotary condenser, but 
is provided to damp out the pulsations which are other- 
wise present in a synchronous machine operating upon a 
single-phase system. In order to start these machines, 
a separate starting set-has been put down, consisting of 
a small single-phase motor coupled to a direct current 
generator, and from this machine either of the three 
motor generators may be started on the direct current 
side. Although these motor generators are at work in 
a sub-station some distance from the main power- 
house they only relieve the generators of wattless current, 
a separate cable having been run from the power station 
to the sub-station. Direct current to the extent. of 200 

















Fig. 8—SINGLE-PHASE ROTAR 


at Sheffield, and during the day the machine is used at 
intervals to keep up the power factor of the system and 
to reduce the excitation of the turbo-generators in the 
generating station, which is situated at a point two miles 
distant from where the motor is erected. The average 
day load at present is approximately 4000 kilovolt-am- 
péres, and the average power factor is .7. The actual 
load is thus 2800 kilowatts. On an average the machine 
raises the power factor to .83, thus reducing the apparent 
load as pA steer te from the volt and ammeter readings 
from 4000 to 8880 kilovolt-ampéres. This releases 620 
kilowatt of capacity in the generators and in the cables 





| 





Y CONDENSER AT BRIXTON 


| kilowatts is taken by the above-mentioned store, the 
synchronous motors at the same time feeding correcting 
| current to the generating station. The system of supply 
| being single-phase, and the motor load being large, it is 
| by no means surprising to find that a bad power factor 
has been experienced. What these motor generators in 


the sub-station at Brixton can do in the way of raising 
the power factor is clearly shown in the table on the 
| following page. 
The cost of providing the necessary amount of extra ma- 
terial in the motor generators to enable them to supply the 
leading current is small, whilst the gain derived from their 
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use is considerable. The figures given in the table, which 
were taken during the morning load, show that by the 
use of these motor generators the generator capacity in 
service at the main station was reduced 22 per cent., 
based on ampére load readings, and a still greater per- 


Genera- 
tor 
capacity 
in 
K.V.A. 


Power 
factor at 
genera- 

tors. 


Load in! PE Load 
K.W <r. 


With con 
denser 

Without 
condenser 


870 
870 
centage results if we consider the relief of the generator 


tields, because the machines were operating with a better 
power factor. 


ELECTRIC AND AUTOGENOUS WELDING IN| 


| initial temperature of steel demanded a very refractory facing, | 


SHIP REPAIRS. 

AT the fifth general meeting of the present—fifty-third— 
session of the Institution of Engineers and Shipbuilders in 
Scotland, held in the Institution Buildings, Elmbank- 
crescent, Glasgow, on February 22nd, a paper on ‘‘ Steam- 
ship Repairs by Electric and Autogenous Welding '’ was read 
by Mr. A. Scott Younger. Introducing his subject, the 
author said that in some branches of ship repairing in this 
country ship repairers are several years behind their con- 
tinental rivals. A possible explanation might be found 


in the different view taken of repairs on the Continent and | 
On the Continent the tendency is to | 


in this country. 
restore damaged material as far as possible and make it ser- 
viceable again, while in this country the tendency is towards 
a more wholesale condemnation of damaged material. Con- 
tinental engineers have thus been led to look out for econo- 
mical methods of repair, and have had the enterprise 
to test these methods in practice and obtain the sanction 
of the classification societies. One- result is that re- 
pairs which would not be sanctioned in this country, 
and, indeed, are here almost unheard of, are frequently 
efiected on the Continent. 


ments. Many of these are well equipped with labour-saving 
machinery—pneumatic tools, electric drills, 
enable repairs to be effected quite as efficiently and quickly 
as can be done in any part of the world. The practice in this 
country leads to excellent repairs, but it is costly, and many 


thousands of pounds are annually spent in this way which | 
As an | 


might be saved if a different policy were adopted. 
illustration of what is meant—suppose a flaw or defective 
weld were discovered in the heel of a stern-post. In this 


country the post would probably be removed and partly | 
renewed, whereas on the Continent the flaw would be welded | 


up at a mere fraction of the cost. 

This attitude on the part of continental engineers and 
shipbuilders has led to the introduction of two distinct 
methods of welding in place, which have done much to 
cheapen the cost of repairs. The first of these is the Swedish 


electric welding process invented and patented by Mr. O. | 


Kjellberg, of Gothenburg. After referring to the well-known 
fact that there are many methods of so-called electric welding, 
and that these are divisible into two classes, viz., resistance 
welding and arc welding, the author proceeded to refer in 
detail to the Kjellberg apparatus for arc welding, which has 
vielded very excellent results, and has led to the formation 
of three separate welding companies in different districts of 
Sweden. He described the plant and the methods of work at 
Gothenburg, and submitted the results of tests on welded 
pieces. Illustrations were given of repairs effected by this 
method to boilers, ship rudders, stern-posts, propeller 
brackets, &c., from which it was gathered that a great variety 
of work is possible. 

The second method of repair referred to by the author, 
the oxy-acetylene process or autogenous welding, so far as it 
applies to ship repairing, appears to have originated in 
Genoa, but its advantages were quickly recognised in 
France, and its use soon extended over the whole country. 
In this connection, Mr. A. le-Chatelier, chief engineer of the 
French navy, says :—*‘ There is not in France at the present 
moment a single boilermaking or mechanical engineer’s 
workshop of any importance which does not make use of 
autogenous welding, and no new working process has ever 
found general adoption so rapidly.’’ The plant required for 
welding consists of a number of blow-pipes, of different sizes, 
and a supply of compressed oxygen and dissolved acetylene. 
These gases can be obtained on a commercial scale, under a 
pressure of about 10 atmospheres, in steel bottles, with the 
necessary regulating apparatus, pressure gauges, &c. 


fittings, comprise all that is required for what is known as a 
high-pressure welding plant. This apparatus is 
steamship repairs, though a similar welding plant is also 
used in fixed installations, in which the acetylene gas is 
generated as required, and taken at a low pressure from an 
ordinary gasholder. 

The author then proceeded to describe the method of 
using the gases and the blow-pipe apparatus, and pointed 
out that in every case the nature of the repair requires to be 
carefully considered, as the thickness of the plate materially 


influences the time required to reach welding heat, in this | 


respect a great difference existing between the electric and 
the oxy-acetylene methods. The results of tests on pieces of 


plate, cut and welded and compared with the original plate | 
as respects both tension and bending, were unfortunately | 
Other much more favourable results had | 
been published, but it had been thought well to record those | 


unsatisfactory. 


actually obtained. From the table given it was seen that 
the reduction in tensile strength varied from 19 per cent. to 
40 per cent., and in elongation from 57 per cent. to nearly 
80 per cent. The claim that the oxy-acetylene method of 
welding restores the parts to their original condition cannot 
be quite conceded. This was evident from the fact alone that 
the composition of the material used for welding was frequently 
not the same as that being welded. Again, unless very 
skilfully carried out. the weld was not so reliable as could be 
wished, the material becoming very brittle and having little 
elongation. This method should only be made use of in 
gases where the part repaired was not subject to tensile 


Without doubt much excellent | 
work is turned out in our dry docks and repairing establish- | 


&c.—which | 


These | 
items, along with a supply of rubber tubing and small } 


used in | 
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stresses, and if this rule was adhered to there need be 
little hesitation in adopting it. The test results from 
the electric welding are, according to the author, more 
favourable, and this process might be used where the 
oxy-acetylene method would be inadmissible. Leaving out 
of account those cases where the material was subject to 
| tensile or compound stresses, there remain many instances 


profitably used. 
the cost be proportionately reduced. 


and underwriters who have to pay the bills the enormous 
advantage will be readily recognised by all acquainted with 
steamship repairs. 


STEEL FOUNDRY PRACTICE. 


A PAPER on the above subject was read on Saturday last 
| before the Manchester Association of Engineers by Mr. Percy 
| Longmuir, and contained information of great value to those 
| of the members who are engaged in practical foundry work. 
Commencing with the moulds the author said that the high 





|i.e., a facing high in silica. The greater portion of steel 
moulding was dry sand work, in which the moulds were dried 
before pouring. When a natural sand was used, a grade 
high in silica was selected, and any deficiency in bond was 
supplied by clay admixture. Many of the facings consisted 
of made-up compositions, consisting chiefly asa rule of burnt 
refractory material ground to the required fineness and 
mixed with various binding agents. The narrow range of 
fluidity of steel was met by suitable adjustment of gates in 
order that the mould could fill quickly and give a casting 
sharp, and true to pattern. With regard to liquid shrinkage 


used with loose freedom. 


approached the solidification point at which shrinkage ceased 
and contraction commenced, contraction being understood to 


metal. The narrow range of fluidity in steel foundry work 
practically precluded the use of feeding rods and shrinkage 
and had therefore to be met entirely from the feeding heads, 
necessitating the employment of much heavier feeders than 
would be used on the same casting if made in grey iron. In 
many cases, the author said, feeding heads of a volume equal 
to one-third of that of the casting produced were necessary. 
Under normal conditions, Mr. Longmuir said, steel cast- 
ings would give a contraction of ~;in. per foot of length, thus 
|a steel liner 20ft. long would give a total contraction of 
3fin. If the liner were provided with end flanges then 
each flange must travel towards the centre, a distance of 





nesses be developed. The art of the 
therefore shown in his efforts to meet this contraction. 
many cases rigid moulds were essential in order to resist fluid 
| pressure and the well-known resources of the iron moulder ; 
yielding coke beds and the like were not always applicable. 
| In such cases the mould must be eased, when the casting 
has just solidified, by loosening the unyielding parts, thereby 
| giving freedom for the contracting casting tomove. Castings 
of intricate form might be strengthened on the lighter parts 
by means of ribs or fins, which were cut off later in the 
| dressing shop. In other cases wrought iron rods were 
embedded in the centre of the lighter parts in order to secure 
the same end. 
were most successfully dealt with by casting in a green sand 
mould, skin dried and dusted with suitable facing. 

The author next briefly described the principal features of 
the best known processes of steel manufacture. On the 
subject of sound castings, he said that the actual volume of 
gases absorbed by molten steel depended to some extent on 
the temperature and composition of the bath. Whilst the 
steel was fluid the gases were retained, but after casting, and 
with falling temperature, they were evolved to some extent. 
Gases set free by falling temperature bubbled through the 
fluid mass, but were more or less trapped when the fluid 
became a pasty solid. As the temperature continued to fall, 
less movement was offered, and the gases unable to pass 


evolution. 
formation of blow-holes became impossible. The usual 
method of preventing the evolution of gases was by addition 
to the steel, and the more familiar additions were metallic 
aluminium, ferro-manganese, and ferro-silicon, which might 
be supplemented by sodium, vanadium, and titanium. 
Judged by results, the joint or individual presence of 


existing as oxide, and to increase the solvent power of the 
steel for gases other than oxygen. In the presence of these 
elements the gases therefore remained dissolved in the steel, 
and no evolution occurring during solidification no blow- 
| holes were formed. The activity of these elements had been 
specially investigated by Brinell, who expressed the effect of 
aluminium as equal to 90 times that of manganese, and 17.3 
| times that of silicon. This relation, the author said, deter- 
| mined from a study of ingots was found to hold in the case 
of castings, but experience favoured the greater use of 
| manganese and silicon rather than aluminium. The last 
element had a tendency to increase liquid shrinkage, giving 
more ‘‘ pipe,’’ and leading to feeding troubles. 
| With regard to the subject of annealing, the author said 
| the primary object of this process was to eliminate 
| internal stresses due to cooling. He advocated for 
| this purpose heating the castings to 950 deg. Cent. 
for three days, followed by slow cooling. Another 
object of annealing referred to was the 
of the coarse cast structure, thereby dovetailing the crystals 
into one another. Generally speaking, the author said, the 





the metal as poured. Casting temperature was generally 
viewed from the point of soundness and too high or too low 
a heat would lead to the presence of blow-holes, cold shuts, 
&c. This feature is the least evil and the author’s researches 
lead to the conclusion that the effect of varying casting tem- 
perature should be considered from the point of mechanical 
properties. If a series of castings were poured from one 
ladle commencing with an exceptionally high temperature 
and finishing with the lowest at which the metal would flow, 
the mechanical properties of the series would be found to 
| rise until a fair casting heat-was reached, and then fall with 





of ship repair in which both methods could be safely and | 
Repairs could be carried out in a mere | 
fraction of the time required by the ordinary systems and | 
To the shipowner who | 
loses the use of his ship while under repair and to the owners | 


and contraction, the author said these terms were frequently | 
He described shrinkage as referring | 
to the gradual lessening in volume of fluid metal as it | 


refer to the lessening in length or in volume of the solid | 


ljin., and if the character of the mould would not permit | 
| this movement then fracture would occur or inherent weak- | 
steel moulder was | 
In | 


Large intricate castings, when of light section, | 


through the metal formed bubbles at or near the point of | 
When the casting set or became rigid the | 


aluminium, silicon, or manganese, tended to remove oxygen | 


breaking up | 


variable factor offering least control was the temperature of | 
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each successive fall in temperature. These varying proper. 
ties obtained from steels poured from one ladle within a fey 
minutes of each other, were not restored to one level by sub. 
sequent treatment. He gave the following tests representing 
steels poured from one ladle at intervals of a few minutes: 
they are of identical analysis and were annealed togethey. 
The elongations and reductions of area are worthy of note : 
| Max, 
stress, 
tons 
per 
sq. in, 


Analyses, | Elonga 
tion 

p.c, on 
2in, 


Phos- 
phorus. 


Man- 


Cc .| Silicon. 
arbon.| Silicon. ganese. 


Sulphur 


0,07 0,16 0.07 0,06 


0.07 0.16 0.07 0.06 


S2A 0.07 O16 0.07 0.06 


SBA 0,29 0,07 0.16 0.07 O06 





The author presented the following table to illustrate the 
effect of low and fair heats :— 


| 
Analyses, \lter- 
nition 
of 


} 
| 


Con- 
dition. 


| 


} 


| | : pad 


Silicon. 


Sulphur. 
Phosphorus. 


Carbon. 
Manganese. 
Elongation, 


Casting temperature. 
per cent. on 2in. 


| 0.02 


Fair 


0.02 As cast 


22 Low 


| 0.02 | 0.02 


| | 
97 Al 22 0.02 | 0.02) Fair Annealed| 27. 
! 


98 A} 2 | 0,02 | 0,02 | Low 28.2 


m» .18 | 0.87 | 0.08 | 0.02 | Fair 40,4 


| 


100 | 0.3 .18 | 0,87 | 0.08 | 0.02 Low 0, i? 











Forged | 
| 


It will be noted that the tensile results showed no variation, 
| Differences in bending led to alternating tests being mack 
| with the results shown. The low heat even after annealing 
| was not brought up to the level of the fair heat in its cast 
|condition. A similar steel cast under the same conditions 
| into two ingots and forged into lin. round bars gave the 
| results shown. These results were included by way of show 
|ing the survival of the influence of varying temperatures 
when the steels had been submitted to identical forging 
| treatment. Here again tensile tests did not diseriminat: 
| between ductile and brittle material. 
A number of members took part in the discussion. Mr. 
Strohmeyer, on the subject of shrinkage, began by quoting 
Wrightson’s experiments to show that cast iron expanded at 
the point of solidification, but suggested that with steel th: 
case might be different. With regard to the basic process 
| the speaker thought this did not remove the sulphur, and it 
was difficult to obtain a high tenacity steel in the basi 
furnace. Speaking of cleaning agents, Mr. Strohmeyer sai: 
that aluminium was good for mild steels, but in high carbon 
steels it accentuated the effect of the carbon. Titanium was 
difficult to add, but it absorbed nitrogen. Mr. Hans 
Renold complained of the long time which was required | 
makers of steel castings in giving deliveries. Mr. Boswe'| 
gave some of his experiences with cast steel mud-hole door: 
| for boilers, and said that this metal had been found very 
unreliable. Mr. Chipchase took exception to the time given 
by the author as necessary for annealing. At the Lancashire 
| and Yorkshire Railway works at Horwich he said the averag 
time of annealing was about twelve hours. He said that for 
castings of a light nature not more than a thickness of lin 
of sand should be used round about them, the remaining 
space being made up of sawdust or silver sand. Mr. Georg: 
Hughes said that in steel foundry work more depended on 
the moulding than on the metallurgical side of the problem 
His experience showed that steel castings could be supplied 
equal to steel and iron forgings as regards tenacity. Som 
thousands of steel castings were in use on engines belonging 
to the Lancashire and Yorkshire Railway Company and did not 
cause himanyuneasiness. As a proofof this he gave the results 
of tests of 250 cast gear wheels which had been in use for six 
years. In that time only twenty-one had to be renewed. He 
mentioned the following requirements for successful stec! 
foundry work :—Clean ladles and large heads coned with th 
| apex at the top; attention should be paid to slacking off th: 
boxes ; fins and flashes should be avoided; horse manure 
should not be used, and the moulds should be well dried and 
| vented; the headers should be kept open; the cores mad: 
| flexible by means of silver sand filling; swabbing should 
be discouraged, and electric welding avoided. Mr. Hughes 
| exhibited some interesting photographs of steel castings made 
at Horwich. 
| Other members who took part in the debate were Mr. Peck, 
| Mr. Cooke, Mr. A. Saxon, and Mr. Brayshaw. 
| In replying to the discussion, Mr. Longmuir quoted 
Professor Turner with regard to contraction. He said that 
whereas iron expanded one or more times, thus neutralising 
the total contraction, steel contracted more evenly and 
therefore to a larger extent. He did not agree with Mr 
Strohmeyer’s remarks on the basic process, as he knew of 
cases where steel was produced by this process with only .02 
| sulphur. With regard to the breakage of cast steel valw 
| bodies which had been mentioned by Mr. Cooke in th« 
| discussion, he said that these were caused by contraction 
| stresses at the junction of the flange with the body, and these 
| could be largely removed by careful and thorough annealing. 
| He said that sodium used as a cleansing agent had been 
| found sometimes effective and sometimes ineffective. 
| A hearty vote of thanks was given to Mr. Longmuir for 
| his paper, on the motion of the president, Mr. J. H. Stubbs. 








A cENTRAL station in America using a very cheap 
grade of slack coal and having compound condensing engines in 
sizes ranging from 1000 kilowatts to 300 kilowatts, has an average 
coal consumption of about 61b. per kilowatt-hour. The coal used 
| has only about 80001b. Fahrenheit heat units per pound, so that 
| the heat units per kilowatt-hour average about 48,000, _ Inasmuch 
| as some of the very largest and most efficient plants in the countr) 
require 38,000 heat units per kilowatt-hour, this record is ver) 
good. It has beenattained by careful attention to all the details of 
station operation and by keeping the engines in operation propor 
tioned to the load to be carried, so that the engines are well loaded 
at all times. 
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gave an estimate of 101b. to, 151b. per ton of steel. The 
electrodes for these furnaces are the largest yet made, and 
are 10ft. long by 2ft. in diameter, and each weighs rather 
over 3200 lb. 

As regards power consumption, only estimates are yet 


hoped, increase the daily output to 200 tons. The wear and 


A LARGE HEROULT ELECTRIC STEEL ast 
FURNACE. tear on the lining of the furnace has beensmall. M. Heroult, 
a sia f | in a recently received letter, states that the bottom of the 
THE Heroult electric steel-refining furnace in its simplest | furnace is practically intact; the banks have required atten- 
form consists of a closed shallow iron tank thickly lined | tion from time to time,"and have used 101b. dolomite per 











with, refractory materials, mounted upon 
curved and toothed bars which allow of the 
furnace being tilted and held by rack work 
at any angle for discharging purposes. 
Dolomite brick and crushed dolomite form 
the lining for the bottom of the furnace and 
for those portions of the sides below the 
level-of the metal, while magnesite brick 
and crushed magnesite are employed for the 
openings, and for the portions of the furnace 
exposed to the corroding action of the slags. 
The top of the furnace is built up of silica 
brick, as this is the portion which suffers 
the most from the high temperature of the 
furnace operations. 

As regards the source of heat, the earlier 
furnaces of 3000 kilos. capacity were operated 
with direct current, two massive carbon 
electrodes, 65in. in length and 14in. square, 
well insulated from each other and from the 
furnace cover, being employed to carry the 
current into and away from the slag resting 
on the charge of metal on the floor of the 
furnace. The carbons were supported by an 
insulated framework fixed to the back of the 
furnace, and could be moved either in a 
vertical or horizontal direction by means of 
gearing. 

The photographs here reproduced repre- 
sent the latest Heroult furnace to be operated, 
namely that of the United States Steel Cor- 
poration, at Worcester, Mass. It will be 
seen that the main features of the early 
furnace have been preserved in the later 
type, the only essential change being in the 
use of three electrodes in place of two. This 
change has been necessitated by the demand 
of steel makers for a furnace which could 
be operated with three-phase current. Two 
extra doors are also provided at the sides in 
order to facilitate charging and the removal 
of slag. 

The following details of the operation of 
the similar furnace erected at the South 
Chicago works of the Illinois Steel Company 
are from official sources, and will be read 
with interest, in view of the fact that the 
erection of still larger furnaces of the 
Heroult type in America is contem- 
plated, 
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BACK OF 15-TON HEROULT FURNACE 





available. The furnace at South Chicago 
is using molten metal taken direct from 
the Bessemer converter, and two heatings 
with slag are required to refine it. The 
first treatment is with an oxidising slag to 
remove the phosphorus ; this is followed by 
a treatment with a reducing slag to remove 
the sulphur and occluded gases. In the 
ordinary size of Heroult furnace, when 
using cold scrap, 700 kilowatt hours are 
necessary to produce one ton of fine steel ; 
this total is reduced to 150 kilowatt hours 
when the metal is charged into the furnace 
in the molten state. It was hoped that in 
the larger furnaces it would be possible to 
produce one ton of fine steel with a power 
consumption of only 100 kilowatt hours, 
but in the absence of any figures for the 
actual working results, it is safe to assume 
that this low figure has not yet been 
attained. The power at the South Chicago 
works is supplied by three transformers 
each of 700 kilowatts capacity, and it is 
believed that this is the first large Heroult 
furnace constructed for operation with three- 
phase current. 

As regards the quality and cost of the 
finished steel, M. Heroult states that metal 
blown in a Bessemer converter and then 
transferred, without sensible loss of heat, 
to a 15-ton electric refining furnace, shows 
20 per cent. better results under mechanical 
tests, and costs less, than metal of the same 
chemical composition produced by the basic 
open-hearth process. M. Girod considers 
that the best results in the electric refining 
furnace are obtained when the metal is 
charged cold, and though these two state- 
ments are apparently contradictory, on cor - 
sideration of the circumstances and condi- 
tions in the two cases, it will be seen that 
each may be correct. 

The limit of possible size in the Heroult 
electric refining furnace has not yet been 
reached, and according to Mr. Turnbull it 
is the intention to build later inthe United 
States a furnace of 30 tons capacity. <A 
furnace of this size could not, however, be 
worked if two purifications with different 
slags were necessary, and for the refining of 


ordinary Bessemer steel furnaces of 15 to 20 tons capacity 
will probably prove the limit. 


= steel per day. This is less than the output anticipated by | No working figures have been published for the electrode The Worcester furnace was started at the beginning of this 
: M. Heroult and Mr. Turnbull when the furnace was first | consumption in these 15-ton furnaces, but Mr. Turnbull, in year, and no figures have yet been published for its working 
started, but improvements are being made which will, it is | a paper read before the South Chicago furnace was started, | results. The illustrations show the side and back views of 


The South Chicago furnace at the end of 1909 had com- ; ton of finished steel, while the repairs to the roof have cost 
pleted 1000 heats, and had produced on the average 170 tons | 5 cents per ton. 





this furnace when nearly completed, but before the electrodes 
were placed in their holders. Our thanks are due to M. 
Heroult for much of the information given here and for the 
two fine photographs used to illustrate this article. 
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A TIN BOX FACTORY AT BARKING. 


THERE are many industries which, although hardly 
falling under the heading of engineering, are still so 
largely dependent on engineering processes and machines 
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THE ENGINEER 


Through the courtesy of Mr. E. F. Griffen, the managing 
director, we were recently afforded the opportunity of 
inspecting the new works and the processes there carried 
out. The site occupied by the works extends to about half 
the area of the land acquired by the company, and ample 
provisions for extension have been secured. From the 
plan it will be seen that the building consists of eleven 
spans, each of 24ft., and two of 42ft. and 32ft. respectively. 
These are all lighted from the north, and the roofs, 
supported on I columns, are covered with slate, and lined 
with wood on the opposite slopes. A brickwork wall 
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which the decorated tin plate passes before eluerging 
in its final form. The printing department, A, is shown 
in the engraving—Fig. 5. A glass partition screens this 
portion of the factory from the rest, so that no dust is 
allowed to enter. The lithographing machines differ yt 
slightly from the ordinary type, except that the desien jx 
not taken directly from the stone on to the tin plate, 
but is first transferred to a large roller with a rubber 
surface. Between each single-colour printing the plates 
are placed in steam-heated drying ovens, five of which, 
with the steam generator, are ranged along the 
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Stove Heat Plant 
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for their working that they possess considerable interest 
to others than those directly concerned with them. The 
manufacture of tin boxes is such an industry, and in the 
aceount which we are enabled to give of the works of the 
Self-opening Tin Box Company, Limited, London-road, 
Barking, particulars of several processes and methods 
will be found which are closely allied to certain operations 
carried on in the ordinary engineering workshop. In the 
laving out of these works, it will be seen the general 
lessons to be derived from the study of modern engineer- 
ing shops engaged on repetition work have been borne in 














Fig. 2—SIDE SEAM FOLDING MACHINE 


mind, and the facilities offered for efficient manufacture 
testify to the value of engineering knowledge in the con- 
trol of such an industry as that under description. 

In Fig. lis given a general plan of the works, which were 
recently erected at Barking to the designs of Mr. Conrad 
F. Mendham, consulting engineer, London. The Self- 
opening Tin Box Company, Limited, formerly carried on 
its business in the King’s Cross district, and a short time 
ago, the room there becoming considerably cramped, a site 
was acquired for new works on the west bank of the river 
Roding and facing on to the Jondon-road at Barking, 
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Fig. 1-PLAN OF WORKS 


forms the south and east boundary, while to the north 
the offices and stores are of the same material. On 


the west side, where extension is provided for, corru- | 


gated sheeting provides the necessary shelter. In the 
general arrangement of the works two main ideas have 
been followed; firstly, to have all the departments on 
the same floor, and, secondly, to arrange them so that 

















Fig. 3—LID SEALING MACHINE 


the progress of work from the initial tin plate to the 
final form of decorated box is as continuous as possible, 
and is carried out with the minimum amount of hand- 
ling. On the arrival of the cases of tin plates at the 
works, they are stored in the department marked B 
until required. To the south side of this lies the litho- 
graphing department, while all to the north is occupied 


by the machines used in the various processes through | 


Sway Se 


completes 
of varnish, 


When the design has been 
plates usually receive a coat 
a special machine being employed for this purpose. 
| The preparation of the Bath stones used on_ th: 
| lithographing machines also carried out in this 
} department, which is independently driven by a 10 hors: 
power gas engine. From this division the plates emerge 
ready to be cut up to form the sides and ends of thy 
boxes, and those not immediately required are kept in 
the store b. 


| south wall. 
printed the 
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Fig. 4-SIDE SEAM PRESS 


In the department C the plates are cut up and rolled 
to form the sides and the end pieces, stamped and flanged 
in presses with suitably formed dies. The rolled bodies 

| pass into the department D, where the operation of making 
the side seam is carried out. Two methods of forming 
this side seam are employed. In the customary manner 
this may be done by hooking together the turned over 
edges of the plate, and thereafter soldering the joint. 
But where a special effect is desired soldering cannot be 
resorted to, as the heat required burns the printed sur- 
face. In this case an ingenious machine—Fig. 2—is 
employed to double-fold the side seam, so that at the joint 
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Fig. 5—PRINTING DEPARTMENT 


there are six thicknesses of plate. A strong press—Tig. 4 

is then brought into use to close the seam tightly, and 
bring the two surfaces flush on the outside. This solder- 
less side seam is a special feature, and in the presence of 
our representative was demonstrated to be capable of 
withstanding up to 120 ]b. per square inch before leaking 
commenced. The machines employed in this process 
have been constructed to Mr. C. F. Mendham’s designs. 
The side seams having been formed by either of these 
inethods, the bodies are placed in machines which spin 
down a flange at either end, after which they pass to the 
assembling benches, where they are fitted with the cor- 
respondingly flanged tops and bases. 

It now remains to close the circular top and bottom 
seams, so as to join the body with the end pieces, and 
this is carried out in the department E. This process 
is entirely solderless, and the special machines used for 
it—Fig. 6—have, like the side seam presses, been designed 
by Mr. Mendham. The operation is performed in two 








Fig. 7 


parts, and in two distinct machines, of which the engraving 
shows a bank arranged in pairs. The box arrives from 
the assembling tables, and is placed in the trough shown 
leading to the right-hand machine. <A _ cam-driven 
mechanical hand then picks it up and places it between 
two chucks revolving at the rate of 1000 revolutions per 
minute. Two seaming wheels then press down on the 
flanged ends, and rapidly spin down and curl over the 
edges. An automatic discharging gear ejects the tin 
from this machine, whence it passes down an inclined 
runway to the second machine. Here the joint is 
expanded from the inside, so as to close it tightly. Both 
these machines are completely automatic, and require no 
attention from the operatives, except that involved in 
the feeding and removing of the boxes. After leaving 
these seaming machines the tins pass to the testing 
benches, and are here subjected to a vacuum or air- 
pressure test according to the use for which they are 











Fig. 8 


intended. Thereafter they are packed into cases in 
department G and despatched. 

While this description applies more particularly to the 
processes embodied in the turning out of a cylindrical 
tin box, it is to be understood that full provision is made 
for the manufacture of square and other shapes. But 
as the tools employed are merely adaptations of those 
used for the circular forms, there is no need to describe 
them. All the machinery in departments C, D and E 
is driven by one gas engine of 42 horse-power, and is 
arranged so that those machines which require least power 
are furthest from its source. 

At the north end of the building there is an engineers’ 
workshop, H, which is kept in employment on the 
renewal and upkeep of the dies and the shop fittings | 
generally. This division, like the lithographing depart- | 
ment, is separately driven, so that it may be run overtime 
in an economical manner. 

_ An interesting application of the boiler tube expander | 
18 now being developed at these works. Under certain | 
circumstances the necessity of using solder as a jointing | 
material when sealing the tins after they have received | 
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their contents may be a great drawback—as, for example, 
when the‘contents are of an inflammable nature. At 
other times the use of solder’may be prohibited on 
account of some chemical action ‘being set up. In this 
way a solderless tin is greatly to be desired, but hitherto 
the difficulties of sealing up the lid opening if it were to 
stand any pressure have proved insuperable except by 
using solder or some similar agent. The new method, 
which is due to Mr. C. F. Mendham, will be understood 
from the figures given herewith. During the processes of 
stamping the top end of circular boxes a hole is cut out 


centrally and flanged upwards, as shown in Fig. 7. A | 


cap is likewise formed of suitable dimensions, and this 
fits loosely into the filling hole as shown. The contents 


of the tin having been inserted, it is taken to a special | 


machine—shown in Fig. 3—which quickly seals up the lid. 
To understand the action of this machine Fig. 8 is 
given. This figure shows the lid expanded into its seat, 
being drawn, however, with spaces between the thick- 
of metal for the sake of clearness. A nest of 
beaded rollers, of which one is shown in the drawing, 


nesses 


bears against the inner wall of the lid near its root, while | 


a ring of steel embraces the outside lip of the lid. When 
in this position, the rollers are forced outwards by a 
tapered mandril, and revolving at the same time, they 
press the three thicknesses of metal into close contact, 
and turn a bead on the lid beneath the fillet of the flange 
in the top. It'might be urged against this process that 
the severe handling to which the tin-plate is subjected 


before it is finally closed into the lid opening would rupture | 


the film of tin on the surface. But this is not so, as was 
demonstrated to our representative, who further witnessed 
some tests carried out in order to see what force was 
required to break the joint after it was sealed. 
from a hydraulic pump was introduced into a tin closed 
in this manner through a hole provided in the bottom. On 
the pressure being gradually increased it was found that 
leakage—due to the bulging of the seam—did not com- 
mence until the gauge indicated 120 lb. per square inch. 
As the lid was 1} in diameter, it thus required a force 
of 212 Ib. to cause any damage. This is a remarkable 
result, when it is borne in mind that the 
operated upon is barely .013in. thick. 


OBITUARY. 


JAMES POLLOCK. 

WE regret to have to announce the death, which took 
place last week, of Mr. James Pollock, of Lloyd’s-avenue, 
E.C., an engineer well known and deservedly popular in 
marine circles. In the earlier part of his career Mr. 
Pollock had seen many lands and experienced many 
strange adventures, but in 1875 he settled down in busi- 
ness as a consulting engineer in Great Tower-street, 


making at first a speciality of marine engineering and | 


naval architecture, but afterwards taking up general 
engineering and constructional work. He will long be 
remembered by all who knew him for his magnetic 
personality and his goodness of heart. He was a mem- 
ber of the Institutions of Mechanical Engineers and 


Naval Architects, and also of the Institute of Marine | 


Engineers. 


DOCKYARD NOTES. 


ACCORDING to the Herald Bureau, of Washington, the 
comparative gunnery efficiency of the battleships and 
armoured cruisers of the Atlantic and Pacific fleets in the 
recent annual battle practice, place at the head of the list 
the battleship Vermont, of the Atlantic fleet, with 48.703 
final merit. The Tennessee and the Maryland were both 
star ships ; that is, they obtained 85 per cent. of the final 
marks of the pennant winner. The full scores, based on 
practice held in the open sea at varying unknown ranges of 
speed and targets, day and night, and including practice with 
torpedoes, are these ;—The Vermont, pennant winner, 48.703 ; 
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Fig. 6—SIDE SEAMING MACHINES 


| the Tennessee, star ship, 44.908; the Maryland, star ship, 
41.520; the Virginia, 38.924; the West Virginia, 30.924 ; 
| the Georgia, 30.323; the Louisiana, 29.572; the Washington. 


28.295; the California, 28.165; the Pennsylvania, 28.143 ; 
the Minnesota, 28.043; the Ohio, 26.761; the Colorado, 
20.309 ; the Monetana, 19.345; the Rhode Island, 18.815 ; 


the Nebraska, 15.804; the Kansas, 13.777; the New York, 

13.743; the New Jersey, 12.994 ; the Mississippi, 12.700; the 
| Connecticut, 11.669; the South Dakota, 10.826; the New 

Hampshire, 10.468; the Wisconsin, 8.929; the Missouri, 

6.735 ; the North Carolina, 5.668; the Idaho, 0.591. 

A WRITTEN report from Rear-Admiral Seaton Schroeder, 
commander-in-chief of the Atlantic fleet, gives the following 
results of speed trials of ships of the fleet up to January 23rd, 
1910. This table, issued by the Navy Department, shows 
the records made :— 





Contract Acceptance Speed in knots 


speed, trial speed, for four hours 
knots. knots. at this trial. 
Connecticut 18.00 18.78 . 19.02 
Minnesota ; 18.00 18.85 
New Hampshire 18.00 18.16 
Kansas : - 18.00 18.09 
Georgia 19.00 19.26 
Nebraska 19.00 .. 19.06 
Mississippi 17.00 os See 





| These speeds are all in excess of the contract requirements. 
Previous telegrams report that the battleship Idaho also 
exceeded her contract speed. 


IT is stated on good authority that the United States 
naval programme for the coming year includes two battle- 
ships of 28,000 tons, five submarines, three torpedo-boat 
destroyers, a repair ship, and two colliers. 





THE following names have been decided upon for the four 
second-class protected cruisers of the 1909-10 programme now 
| under construction in private yards :—Dartmouth, for the 
ship which is being constructed by Vickers; Falmouth, 
for the ship being built by Beardmores; Weymouth, for 
the ship at the yard’ of Armstrong, Whitworth and Co. ; 
and Yarmouth for the ship in the hands of the London and 
Glasgow Shipbuilding Company. 


THE cruiser Vindictive, which has been extensively over- 
hauled at Chatham Dockyard, carried out gun-mounting 
| trials on Tuesday. 
| 





| OVER 2000 tons of material have been built into the new 
armoured cruiser Lion, now under construction at Devonport 
Dockyard. 

THE Russ refers to official inquiries which it says have 
been made at the Russian Dockyards, with a view to the 
construction of the following ships :—Twelve Dreadnoughts, 
costing 40 million pounds; twenty torpedo-boat destroyers, 
of 1000 tons, capable of steaming 35 knots, costing over two 
million pounds ; forty transports, costing almost ten million 
| pounds ; also gunboats and submarines, the number of which 
| is not given ! 


ACCORDING to the German newspapers, the new battleship 
Westfalen has succeeded in her last trial trip in breaking her 
; own speed record. In October last this vessel attained 20 knots 

per hour, whereas she has now done a measured mile off 
| Neukrug at an average speed of 20.25 knots per. hour. 





FERRO-SILICON.—The Assistant Secretary to the Marine Depart- 
ment of the Board of Trade has issued a notice to shipowners, 
shipmasters and shippers on the subject of the transport and 
storage of ferro-silicon. The notice embodies the conclusions and 
recommendations to be found at the end of Dr. Copeman’s report 
to the Local Governnient Board, an abstract of which appeared in 
THE ENGINEER for February 11th. The recommendations are 
to the effect that (1) ferro-silicon should be stored for at least one 
month after making at the works before despatch to consumers ; 
(2) each barrel or other parcel should be clearly marked with the 
name and percentage composition of the material, the name of the 
works where it was produced, and its date of manufacture and of 
despatch; (3) the carriage of ferro-silicon on passenger vessels should 
be prohibited, and on cargo vessels it should, if possible, be stored 
on deck or in a well-ventilated and isolated hold ; (4) this regula 
tion should apply to canal barges as well as to sea-going vessels ; 
(5) storage places for ferro-silicon at docks or works should be well- 
ventilated and remote from work-rooms, offices, &c. 
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A CAMP FIREPLACE. 





WE have had brought to our notice by Mr. C. Dimond H. 
Braine, A.M. Inst. C.E., of the Irrigation Department, 
Pretoria, an ingenious and simple camp fireplace intended 
for warming a tent during cold weather. It is shown on the 
accompanying engraving. All that is required is a sheet of 
corrugated iron and some dagga, or mud made from red soil 
und water. Mr. Braine. in forwarding the drawing to us, 


eee, 


iron plug, which is easily renewable. d 
The main blast of air enters at the open end of the pipe, 
comparatively little being taken in at the ash inlets. 


one inlet is open. 
500 lb. per minute, and they are best handled when dry, 
being wetted down only as they enter thetank. The suction 
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FIREPLACE FOR TENT 


remarks that the suggestion may be useful to engineers and 
travellers. He himself has camped out in many countries, but 
has never before found a satisfactory tent fireplace. 
pipes get broken in transport, and are a nuisance in windy 
weather. The chimney shown in the drawing was not, 
he adds, designed on scientific lines. 
and gave an excellent draught. 


A PNEUMATIC ASH CONVEYOR. 

IN all large boiler plants provision must be made for the 
removal of the ashes, and in probably a majority of cases this 
is done by means of a travelling conveyor consisting of an 
endless series of pans or buckets. A vacuum or pneumatic 
conveyor is now in use for this purpose at several plants in 
the United States, and presents many features of interest. 

Along the back or front of the boiler battery—according to 
the arrangement of the boilers and ashpits—is run a hori- 
zontal pipe, which has a top inlet in front of each ashpit. 
These inlets are closed with stoppers, but when any ashpit is 
to be cleaned the stopper of the inlet is removed and the 
spout of a portable hopper inserted, the ashes being 
then raked out into the hopper fall into the pide. The 
far end of the pipe is open to the atmosphere. The delivery 
end is continued horizontally and vertically to discharge 
into the top of an ash storage tank or bin, which may be of 
steel or concrete construction. At the discharge of the pipe 
is a water spray, which serves to cool the clinkers and wet 
down the dust. The vertical lift may be as high as 120ft. 

The arrangement is shown in the accompanying engraving. 
From the top of the ash tank a 22in. suction pipe is led to a 
blower of the runner type, from which a delivery pipe is 












| 2 Ash Conveyor Pipe 
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drop to 4.0z. at the end of a long pipe. In a plant of 6000 


boiler H.P. one man on each shift takes care of the ashes, | 
Stove while formerly eight men were required on each shift to 


remove the ashes by hand. At another plant, the firemen 
clean the ashpits four times in twenty-four hours, and can 


It was built by natives _ dispose of all the ashes in 15 to 20 minutes at each cleaning. 


About twenty plants have been installed, and others are 
being built. Thesystem iscontrolled by the Darley Engineer- 
ing Company, of Pittsburg and Chicago. 

The repair and renewal work is extremely small, and— 
contrary to first expectation—the conveyor pipes do not wear 
out. This is due to the fact that the tendency is for the 
material to be carried in suspension in the middle of the pipe. 
instead of travelling along the bottom. 


TWO MONTHS’ CLYDE SHIPBUILDING. 


THE output of new shipping on the Clyde during February 
consisted of 19 vessels of 37,160 tons, as compared with 
12 vessels of 22,770 tons during January. For the first two 
months of the year, therefore, the output has been 59,930 
tons, contributed to by 31 vessels. This exceeds the figures 
for the corresponding period of last year by 16 vessels and over 
16,000 tons. Although not the largest contributory item as 
regards mere tonnage, the most important on several grounds 





was the protected cruiser Bristol, launched by John Brown | of laying the keel, twenty-three months. 


Two or 
more inlets may be open at one time, but, as a rule, there is 
only one man to attend to cleaning the ashpits, so that only 
The delivery of the ashes is from 200 to 


used, the end opposed to the stream being closed by a cast | Trieste; and a powerful suction dredger of 2000 tons hopper 


capacity, ordered from William Simons and Co., Renfrew, 
for the British Admiralty. 





CARRYING COAL IN WATER. 
CARRYING coal in a_ stream of water in a Steep 
} flume or trough is one cf the peculiar features of the 


pressure is from 16 to 32 ounces at the exhauster, and may | plant of the Montana Coal and Coke Company near 


the town of Electric. The coal is washed near the mines, 
and is then conveyed by the stream of water to settling 
|tanks near the coke ovens, 1}? miles distant. The 
flume is a rectangular trough, 10in. by 10in. inside, lined 
with sheet iron. It is about 9000ft. long. For 3000ft. the 
' gradient is 1 in 25, and then for 3500ft. it ranges from 15 deg, 
to 35 deg., while the last 2500ft. is again 1 in 25. Elevation 
was given on curves, and where the gradient changes from a 
steep pitch to an easier the area of the flume had to be 
enlarged fora short distance to allow for the increased volume 
due to decreased velocity. During the winter the flume is 
patrolled in the morning by men, who clean out any accumu 
lated snow or slush ice. In the main it follows the ground, 
but crosses ravines by timber trestles. It is found that a flow 
of 1.58 cubic feet per second will carry safely from 35 to 45 
tons of coal per hour on a minimum gradient of lin 25. at 
the mines the coal is washed by a Luhrig washer, the fine. 
going to a settling tank and the coarser particles being deli 
vered directly to the flume. At the discharge end the coal is 
received in large tanks over the bunkers, being automatica|!) 
distributed by size owing to its velocity. The first tank takes 
the coarser particles and the smaller one takes the fines. 
The tanks hold 25 tons each, and have slide gates for deli 
vering the coai into the bunkers, having a total capacity of 
1400 tons, where it drains for forty-eight hours before being 
taken to the ovens. The mass of very fine material will not 
coke, but if mixed with the coarser particles it can be 
made to do so. 


THE SUPPLEMENTARY NAVY ESTIMATES. 


On Wednesday night the Supplementary Estimate of 
£689,100 was discussed by the House of Commons in 
Committee, when Mr. McKenna gave the following pa: 
ticulars as to expenditure :— 

Of the total of the present vote a sum of £457,000 is due tu 
expenditure on the four contingent ships. The items are made u 
as follows: 


t 
Machinery 60,000 
Hulls 85,000 
Armour 60,000 
Giun-mountings 208,000 
Guns 14.000 


The dates when the orders were given are as follows : 
Machinery and hulls: January last. 
Armour: January last. 
Gun-mountings and guns : 
in January. 

The pledge, said Mr. McKenna, given in July, when the subject 
of the contingent ships was fully debated, was that the ships 
should be ordered in time to secure that they would be completed 
ready for commission before March 31st, 1912. In recent con 
struction, I am glad to say, we have been able to have ships com 
pleted, from the date of laying the keel to the time of commis 
sioning, in less than twenty-four months. The Vanguard, which 

| was commissioned the other day, has actually taken, from the dat 
A slight delay has 


Partly in December and partly 


and Co., Clydebank, of 4850 tons, and 22,000 I.H.P., and | occurred in one or two other ships, but in every case now they 
noteworthy as marking the introduction into British naval | are approximating to twenty-four months. We have no reason to 
ships of the Brown-Curtis type of turbine machinery, from suppose that we should not be able, if we pressed our work, to 


which much is expected. 
stocks during February—both from the Fairfield Company’s 
yard—were the torpedo destroyer Scorpion, and the destrover 
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SUCTION ASH CONVEYOR 


carried to the chimney. Centrifugal exhausters have been 
found less satisfactory than others. On the suction pipe, 
near the tank, may be an expansion chamber asshown. The 
ashes in the tank are delivered through bottom spouts into 
carts or railway wagons. 

The conveyor pipe from the ashpits to the tank is from 6in. 
to 10in. diameter, and has 6in. inlet openings. Larger 
clinkers are broken by a shovel or bar as they are raked out. 
The pipe may be laid above or underground, as may best 
meet the conditions in each case. At all bends in the pipe 
there is, of course, liability of severe wear by the cutting and 
abrasion of the fine hard particles. This is provided for by 


using split elbow castings having an inserted wearing back of 
hard cast iron about 3in. thick. 
to eighteen months. 


These will last for from ten 
In one case right-angle turns have been 


Parramatta, the latter being the initial unit in the construc- 
tion of a naval fleet for the Australian Commonwealth. As 
regards new work February has proved more fruitful than 
any month for a considerable time past. Altogether about 
30 vessels have been ordered, and although the larger number 
are coasters, trawlers, tugs, and barges, at least a dozen are 
important ocean-going steamers. Notable amongst these are 
a twin-screw Atlantic liner of 9000 tons for the Anchor Line, 
ordered from D. and W. Henderson and Co., Partick; a 
7000-ton liner for the Booth Steamship Company, Liverpool, 
from Scott’s Shipbuilding and Engineering Company, 
Greenock ; a large ocean liner for the Hamburg-American 
Line, from John Brown and Co., Clydebank ; a steamer of 
4800 tons deadweight from The Clyde Shipbuilding and 
Engineering Company, Port Glasgow, for the Adria Company, 





Two other naval units sent off the | Complete our ships within less time than the two years. 


| British manufacturer is alive to the possibilities of aviation. 
| firm has announced its intention of showing a large passenger 
| carrying aeroplane. Specimens of British aeronautical engines will 





But the 

| Committee must understand that the period of which I now speak 
is the period from the laying of the keel to the commissioning, and 
orders have to be given some time in advance of laying the keel if 

| we are to be sure that the ships will be ready within the tine 
named. It is for this reason that, though the keel will not be laid 
of any one of these four ships before April Ist, we have, neverth« 

less, been compelled to give the necessary orders for machinery 

armour, gun-mountings, &c., some three or four months in advanc« 
of the time when the keels will be =ctually laid. 

The Supplementary Estimate contains also an item of £190,000 
for machinery due to an acceleration in the construction of the 
destroyers of this year’s programme. The construction of thes 
vessels has been pushed on, with the result that, instead of, as wa- 
anticipated, the twenty destroyers being ready in May or June. 
1911, it is expected that they will all be ready by April, and some 
of them before April, 1911, the period of construction being 
eighteen months. The ordering of materials and the work on the 
destroyers has been accelerated, and, in consequence, there has 
been an extra expenditure on the machinery of £190,000. Th 
other main item in the Estimate is a sum of £100,000, which wa- 
spent in the purchase of two destroyers of the River class. 


EXHIBITION OF FLYING MACHINES AT OLYMPIA,- Extensive 


| preparations are now being made at Olympia for the holding of the 


second annual Aero and Motor Boat Exhibition. Under th« 
patronage of his Majesty King Edward, the show will be opened on 
Friday, March 11th, and should reveal the manner in which the 
} One 


be on view, and dirigibles and balloons will also be in evidence. 
If possible, some flights will be carried out at Brooklands during 


| the week, and one firm proposes to make three flights in adirigible 


balloon across London. In addition to the aeronautical exhibits, 
some of the latest designs of motor boats and engines will be shown. 
INSTITUTION OF MARINE ENGINEERS. The adjourned discussion 
on Mr. Leonard M. Fox’s paper on ‘*The Application of Oxy. 
acetylene Welding to the Repair of Marine Boilers and Hulls, 


| took oe at the Institute of Marine Engineers, Stratford, E., on 


Monday, February 28th. The demonstrations of cutting out. 
filling in and welding were successfully repeated and created con 
siderable interest. In opening the discussion Mr. J. Florence 
cited instances of repairs to furnaces which had been executed by 
the oxy-acetylene system, and which had proved under test 
entirely satisfactory to Lloyd’s surveyors. A question was raised 
by Mr. E. W. Whiteman as to whether, in the case of large flat 
surfaces, there would not be the possibility of further cracks form- 
ing after the plate was annealed. Mr. John Weir referred to old 


| metal in furnaces, and asked whether the author would prefer to 
| cut the part right out and fill in with Low Moor or Swedish iron. 


In reply Mr. Fox said annealing was always done by means of the 
blow-pipe after the operation over a larger area than had been 
disturbed. With regard to cost the chief item to be considered 
was the saving in time effected, which in cases brought the 
ultimate cost to one-fifth to one-tenth of what was usual. Large 
flat surfaces were the most difficult jobs to deal with, and in many 
cases such work was not attempted. The process had no effect 
on the structure or cutting qualities of the metal, 
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RAILWAY MATTERS. 


Tur Electrical Engineer gives the following particulars 
relating to some of the latest improvements in the Berlin electric 
railways. The driver's cab now forms part of the guard’s van, and 
the guard’s seat is opposite a window looking into the cab, so that 
each can co-operate fully with the other. If by any chance a 
train passes a danger signal, its brakes are automatically applied 
jy means of contacts in the permanent way, which actuate the 
brakes by means of an apparatus on the roofs of the coaches, 
while at the same time a signal appears in the van showing what 
has taken place. If signals are overrun at the junction, danger 
signals—stopping any train on another line which might collide 
with the first—are automatically exhibited. 


Tue North British Locomotive Company, Springburn, 
has recently received an order for 12 engines for the Transvaal 
Railways, and it is currently.reported that this is the initial portion 
of a very much larger contract which will shortly be placed for 
heavy locomotives for use on the South African Railways. 
\ccording to advices received some time ago, the Governments of 
Natal, Cape Colony, the Transvaal, and Orange River Colony, have 
located no less than £700,000 for new expenditure in connection 
with the State Railways, the larger proportion of which will be 
devoted to the purchase of rolling stock. This will include no 
fewer than 42 locomotives, and according to report the Glasgow 
makers are to receive the bulk of the order, if not the whole of it. 


A REMARKABLE railway bridge is that known as the 
\ssopus Viaduet, on a new line extending by way of Demirli to 
the Turkish frontier. This bridge, situated in a gorge which is 
30ft. deep and about 600ft. wide, connects two tunnels which 
upen from either side of the gorge. The construction of this portion 
of the railway was on a gradient of 1.9 per cent., and there isa 
curve of 4 per cent. between the two tunnels. The bridge, which 
was built by the Société des Constructions des Batignolles, consists 
of a main span of 262ft., rising 78ft., and five latticed trusses, each 
sift. in length. Four of the trusses are on one side of the arch, 
ind the remaining one on the other. Three of the four trusses are 
supported on masonry piers, the fourth resting partly on the third 
pier and partly on the upper portion of the arch. The fifth truss 
is sapported on the other side of the arch and the entrance to the 
tunnel. The arch is constructed of two trussed ribs which are 
hinged at the springing and at the crown, and the arch ribs are 
riveted trusses. AJ] the steel work was built at shops in Paris and 
conveyed to its destination by railway. 


AccorpInG to the Railroad Age Gazette, some 
reinforced concrete sleepers which about two years ago were placed 
in a section of track on the West Pennsylvania lines carrying 
heavy high-speed traffic do not show signs of deterioration. A 
tin, steel casing on the sides of the sleeper, with a lap approxi- 
mately I}in. on the top and on the bottom, and eight strips 
punched out and turned into the concrete serve to hold it in posi- 

on, While three flat strips across the es and the same number 
.weross the bottom are bolted to the sides to prevent spreading. 
‘Two longitudinal 14in. rods, one near the top and the other near 
the bottom, provide the necessary reinforcement. The rails rest 
oa, and are fastened to, tie-plates with two lin. bolts on each side 
o! the base, the head bearing on the plates inside of recesses on the 
ottom. ‘To insulate the rails the overlap of the metal sides is 
-,eared off and bent into the sleeper at the tie-plates. These 
-leepers are 7in, thick, lft. wide, and 84ft. long. This large bear- 
ing area results in a saving of sleepers, as fifteen of them take the 
p'ace of eighteen of the standard wooden type, and the downward 
thrust is distributed over a short distance on each side of the 
tie by rounding the sides slightly. 

LEVEL-CROSSING elimination on the railway lines pass- 
ing through built-up districts in America is so very expensive that 
the disinclination of railway companies to carry the work out 
except by instalments, as funds are available for the purpose, is but 
natural. Some articles by Mr. Greifenhagen now appearing in 
the Engineering Record illustrate clearly the costly nature of such 
alteration. In the borough of Queens there are more than 300 
level crossings, and in the borough of Richmond there are about 
100 of these death-traps. In 1908 there were 29 deaths at such 
places in Queens, and as the population increases the danger of 
them must grow. As the law now stands, the Public Service Com- 
mission has no authority to compel the alteration of a railway, 
but must, as specific cases occur, order the street to go above or 
below the railway, usually ata difficult level. The law provides 
that the State shall pay one-fourth of the expense, but for years it 
has made no appropriation for the purpose, and the city cannot 
pay the State’s proportion of the cost without obtaining special 
legislation. As aresult of this condition, level-crossing elimination 
is practically at a standstill, except where it is done under a special 
enaetment, or the railway company carries out the work at its own 
expense, 

THE recent disastrous accident on the Canadian Pacific 
Railway. the fatalities in which were augmented by the fire 
occasioned by the gas used for lighting the carriages is, according 
to the Kilectrical Review, evoking the liveliest expressions of dis- 





ipproval in Austria, as regards both the use of gas on trains and | 


the official ignoring of the claims of the electric light. In four 
recent railway accidents on the Continent, the death-roll was in- 
creased by the fires which ensued, occasioned by the ignition of 
the gas from the carriage lighting apparatus. Notwithstanding 
this, the Ministry of Railways is steadily proceeding with the 
introduction of the incandescent gas system on all the State Rail- 
ways, which are expected to be completely equipped with this 
system of illumination by the end of 1914. Two members of the 
State Railways Council—Herren Rosche and Kareis—have moved 
resolutions and taken other action in the Council in favour of the 
substitution of electricity for gas on the State Railways, and it is 
very unlikely that the Government can long ignore the drift of 
public opinion in this connection. It is noteworthy, our con- 
temporary states, that electric light is already provided on the 
Nord Bahn and the Aussig-Teplitzer, and the Buschtiehrader rail- 
ways, and on the Royal Mail trains, where its use is being extended, 
so that the official railway world is not without practical acquaint- 
ance with its advantages, 

A RETURN has been issued as a Blue-book of the acci- 
dents and casualties which have been reported to the Board of 
Trade as having occurred upon the railways of the United King- 
dom during the three months ended September 30th of last year. 
The number of persons killed in the course of public traffic was 
272, and injured 1959, as against 252 and 1959 in the correspond- 
ing period of 1908. These were made up as follows :—-Accidents 
to passengers, 23 killed, 733 injured ; accidents to servants of 
companies or contractors, killed 93, injured 1131; accidents to 
other persons, due to accidents to trains, injured 7. In addition 
283 persons were killed and 11 injured while passing over railways 
it level crossings ; 122 trespassers, including suicides, were killed 
and 39 injured ; while 11 persons on business at stations were 
killed and 38 injured. Altogether, including accidents in which 
no personal injury was sustained, there were reported during the 
three months 20 collisions between passenger trains or parts of 
passenger trains ; 15 collisions between goods trains, parts of goods 
trains, light engines, &c.; 2 collisions between trains and vehicles 
standing foul of the line ; 9 collisions between trains and buffer 
stops, or vehicles standing against buffer stops, of which 
two were caused by trains running into stations or sidings 
at too high a speed, and seven were due to other causes ; 
5 cases of trains coming in contact with projections from other 
trains or vehicles on parallel lines ; 23 cases of passenger trains or 
parts of passenger trains leaving the rails ; 70 cases of goods, &c., 
trains, or parts of goods trains, or light engines, leaving the rails ; 
‘9 cases of trains running through gates at level crossings or into 
other obstructions ; and 45 cases of fires in trains or vehicles. 


NOTES AND MEMORANDA. 


A wRITER in the American Machinist states that while 
soft soldering is not considered a very mechanical way of fastening 
machine parts it sometimes helps one out of a difficulty in a 
surprising manner. Over a year ago he had to repair a lathe, the 
main driving gear on which was very loose on the spindle. The 
spindle was hollow and so thin that it did not furnish a good 
support for the key. The gear, spindle, keyseat, and key were 
cleaned and carefully tinned. They were then heated hot enough 
to melt the solder and assembled. The lathe has been in hard 
service ever since and the gear is still perfectly tight. He has used 
this method on other gears and has never had one work loose, 
although they can be quickly removed at any time with the aid of 
a blow-lamp. 





A CONSIDERATION of the mechanical principles involved 
in vaive construction and the duty required lead to the conclusion, 
says a contemporary, that electrically operated stop-valves offer 
many advantages as compared with the hand-operated — type. 
They can be operated from any point, often permit a simpler lay- 
ing out of piping, and, in time of accident, make it possible to shut 
off a vaive that might otherwise be inaccessible on account of fire, 
escape of steam, &c. The stopping and starting of large units 
upon short notice is expedited by motor-driven valves for the large 
exhaust piping, and when installed between the boilers and steam 
header, or the header and the engine, and between sections of the 
header, they enable any break in the piping to be isolated at once, 
or any other trouble checked by closing switches which may be 
situated a safe distance away from the piping. 


THE existence of a negative coefticient of expansion for 
silver iodide, first demonstrated by Fizeau, and confirmed by 
Rodwell, has not yet been explained by any satisfactory hypothesis. 
Grinnell Jones (Zeitschrift fir physikalische Chemie, January 25th) 
suggests that Richard’s hypothesis of compressible atoms may have 
a bearing on this point. From this point of view the volume 
change of a substance owing to a rise of temperature is the 
algebraical sum of the volume changes, the increase of the 
intramolecular space owing to the increased molecular vibration, 
the increase due to the diminution of cohesion, and a positive or 
negative volume change owing to an alteration in the mutual 
chemical attraction of the atoms. In the present paper it is 
shown that the affinity of silver and iodine increases with the 
temperature, and it is suggested that it is the resulting con- 
traction which causes the negative expansion coefficient of silver 
iodide. 


Ir has been found by central station companies 
desirous of rapidly building up a motor load in a town where there 
has been little electric power service, that one of the quickest ways 
to get electric power introduced is to put out motors on trial. If 
good judgment is used in the installation of these motors by the 
central station companies, they will nearly always remain in service, 
and the consumer will accept and pay for them. Another plan 
which has its strong point is that of renting small motors to 
consumers for a short time, or, in fact, for any length of time the 
consumer is willing to use and pay for them. The rate of rental 
should be high enough so that there is considerable inducement 
for the consumer to purchase his own motor. In the meantime, 
the consumer is not in any way compelled against his will to 
use the motor. If the motor is rented instead of being placed 
on free trial, there is considerable inducement for the consumer to 
end the rental proposition and begin the purchase of the motor. 
Along with the motor rental] plan it is good to have a plan of 
putting in motors to be paid for by instalment. This spreads the 
first cost of the motor out over a long enough period so that the 
consumer wil] frequently put in a motor where he otherwise would 
not, 


Aw interesting preliminary notice by Mr. P. A. Curry 
of the results obtained in the research of the upper air above the 
Blue Hill area during the rainy season of 1909 is published in the 
Cairo Scientific Journal for October last. The main object was to 
find the direction and velocity of the wind at different heights 
above Roseires by the use of small pilot balloons, of which seventy- 
nine were released. The surface wind, which was slightly west of 
south, veered to south-west at 1500m.; at 3000m. north-east 
winds were somewhat predominant, veering to slightly north of 
east at 3500 m. From that altitude it was very constant in 
direction to 6000 m., after which it backed slightly to north-east at 
9000 m., then veering again to east at 12,000m. One balloon 
which rose above this showed a due east wind at 13,000 m. and 
14,000 m., veering to east-south-east at 18,000m. Up to 3000m. 
the velocity averaged little more than 5m. per second, increasing 
to 10m. per second at 6000m.; it then decreased to 8m. per 
second at 7000m., and remained fairly steady up to 10,000 m. 
Above this altitude the velocity increased rapidly. The results 
show a fairly steady circulation whether rain falis or not, and the 
limiting height of the upper easterly drift does not decrease on 
dry days, as was found to be the case in Abyssinia. 


AccorRDING to Concrete a separate unit type of reinforced 
concrete wall construction was used last year in building the 
power-house of a small hydro-electric plant at Newton Falls, Ohio. 

he pilasters are of monolithic concrete, while the walls between 
themare hollow andare built of inside and outside thin concrete slabs, 
which were set before the pilasters were poured, so as to be keyed 
into them. The slabs were reinforced with No. 28 gauge expanded 
metal, and were made in sizes that could be handled conveniently. 
Their outer surfaces were corrugated by laying gin. round rods in 
parallel lines on the surface of the fresh concrete when the slabs 
were cast and pulling them out after the mixture had taken its 
initial set. These corrugations were designed to give a good 
bonding surface for the plaster coat which was applied to the 
walls after they had been erected. The slabs were allowed to cure 
and were then placed on edge in proper position. Vertical form 
boards were placed for the pilasters, extending beyond the surface 
for the monolithic work, so that the slabs rested against them. 
The inside faces of the pilasters were moulded against form 
boards placed in the air space between the wall slabs, and were 
wired to the outside forms after the pilaster reinforcement had 
been placed. The inside boards also acted as spaces to keep the 
slabs the proper distance apart. This distance varied somewhat, 
but Sin. was the minimum. 


A wRITER in International and Marine Engineering 
states that in a new ship it was found that the thrust was running 
hot, and a considerable amount of attention had to be paid to it. 
It was attributed in the first instance to the way in which the 
cargo was distributed throughout the ship, as it was thought that 
the load had disturbed the line of shafting running from the 
engine to the propeller. In order to minimise the difficulty water 
was run on to the thrust shoes in order to keep them as cool as 
possible, and in addition the trough under the shaft was kept full 
of oil, so that the revolving collars dipped into the oil, and so 
lubricated themselves. In spite of all this, however, the thrust 
still ran hot, and this presented a problem which was not 
satisfactorily solved until after twelve months’ continuous trial. It 
was at last decided, however, to cut on each of the eight collars 
four oilways on the headway side. These oilways did not run 
right down to the shaft, but very near to it, so that they formed 
four radial pockets for oil. When the collar came round each time 
with the shaft these pockets dipped into the oil and water in the 
trough and carried some of the mixture round with them. This plan 
enabled the bearing surface of the thrust to be lubricated practic- 
ally throughout its whole width, instead of, as before, at the 
circumference and such points as those to which the oil penetrated. 
This increased lubrication device effectively stopped the heating up 








of the thrust altogether, 


| subscriber, send a telegraphic communication. 








MISCELLANEA. 


Ir is reported that a test was recently made in Chicago 
to demonstrate that occupants of aeroplanes could be communi- 
cated with by means of wireless telegraphy. A Wright aeroplane 
was used and the test was satisfactory. 


ReptyinG to Mr. Burgoyne in Parliament on Monday 
last, Mr. McKenna said that none of the four contingent armoured 
vessels of last year’s programme had yet been laid down, but work 
in connection with the guns, mountings, and machinery had been 
in progress since January. They would be laid down in time to 
secure their completion by March, 1912. 


AccorpinG to Electrical Engineering three Danish 
engineers recently made public in Copenhagen a new invention by 
which any telephone subscriber can, in the absence of the called 
The apparatus at 
the transmitting end comprises a keyboard like that of an ordinary 
typewriter, and the message is received at the other end on a tape 
printed in ordinary characters. 


Tue Electrical World (New York) states that at a 
recent miners’ convention in Indianapolis the opposition of mine 
workers to electric power, the introduction of which they consider 
against their interests, was manifested in a resolution declaring 
that the use of electricity in mines is hazardous, as the leakage 
from poorly insulated wires has a tendency to ignite mine gases, 
and frequently causes explosions. 





WE hear that a very satisfactory report has been pre- 
sented to the Birmingham Health Committee with regard to the 
electric lighting installations at the Montague-street and Rotton 

*ark-street interception works. These have now been in use a full 
year, the current being generated at the works by utilising the 
refuse to be dealt with and the waste heat of the destructors. The 
introduction of the electric light has not only improved the lighting 
of the wharves, but has resulted in a saving of about £130 perannum. 


A MEMORANDUM has been issued by his Majesty's 
Electrical Inspector of Factories, dealing with the regulations 
made by the Secretary of State in December, 1908, for the genera- 
tion, transformation, distribution, and use of electrica] energy in 
premises under the Factory Acts. The memorandum is intended 
to assist occupiers and others in complying with the regulations by 
explaining in detail what precautions are required in the case of 
various types of installations, and in what circumstances exemp- 
tion may be claimed. 

AccorDiInG to the Electrical World, a State report 
shows that 26 per cent. of the 312 cotton mills of North Carolina 
are now using electricity as the sole motive power. This revolu- 
tion in the matter of motive power has been achieved practically 
within the last ten years, especially among the new mills, while 
probably 60 per cent. of the existing mills have been completed 
during the ten-year period referred to. Furthermore, it is found 
by comparison of figures that 35 per cent. of the cotton manufac- 
turing plants use electricity either entirely or in part. The indica- 
tions are that this percentage wil] gradually increase, until practi- 
cally every up-to-date mill in the South will be electrically driven, 
unless it is so situated that inaccessibility to electric supply will 
prevent the change. 

In reply to a question by Lord C. Beresford in the 
House of Commons on Wednesday of last week, Mr. McKenna 
stated that H.M.S. Invincible was fitted with electrically worked 
turrets, as an experiment. Two turrets were so equipped by 
different firms, but whilst working up for gunlayers tests last year 
numerous failures occurred with one of the gears, and in June 
certain modifications were decided upon by arrangement with the 
makers. In November last it was found that these modifications 
did not meet all the defects, and further alterations were made 
during December. As, however, the ship was an experimental one 
so far as the working of the turrets was concerned, the Govern- 
ment thought it very important that ample time should be given 
in order to get a fair comparison with the hydraulic system. On 
Wednesday last he stated that it was not proposed to fit any more 
vessels with electric turrets. 

In connection with the recent interruption to the 
single-phase supply at Bristol the Electrician gives the following 
particulars:—‘‘The switchboard is divided into two different 
sections so that any machine may be coupled to either section. 
This is arranged so that, should any accident occur on one section 
the machine can run on another section. On the switchboard, to 
enable a machine to be run on the two sections alternatively, 
there must be a piece of apparatus common to both sections. 
This is what we may term a selector switch. That is to say, a 
switch by which you can select which section a machine is to be 
run upon. Unfortunately it was this very switch which broke 
down, and the two sections were joined together by the broken 
portion, which also made a contact with the common mass of 
earth, and it was not until this was found and all connections to 
this switch were severed, that the whole of the supply was put on 
again. No damage was done at the works apart from the one 
switch, and the whole of the trouble consisted in the inconveni- 
ence and the annoyance caused to consumers.” : 


Tue Suez Canal is quite a different affair to-day from 
what it was when it was opened in 1869. Mr. Vice-consul Dunlop 
gives some interesting details of how the canal has been developed 
to meet the requirements of modern shipping. The entire length 
of the canal is 100 British statute miles. The navigable dimensions 
are practically double what they were in 1869, the superficial area 
having been increased from about 380 to 690 square yards in the 
ordinary channel and to 880 square yards in the numerous gares or 
crossing places, the dredging having been so carried out as to 
exceed the limits originally decided upon. From 1898 to 1904, 
owing to the increased dimensions of ships, larger gares were 
begun, some 20 in number, at intervals of three miles, each gare 
having an effectual length of 820 yards, with approaches of 328 
yards at either end. At each gare the bottom width of the canal 
is 50 yards, the width at the water level being over 100 yards, 
while the depth of the gare itself is 31ft. At the same time the 
depth of the channel was increased, so that on January Ist, 1902, 
a draught of 26ft. 3in. was allowed instead of 25ft 7in. On 
January Ist, 1906, the draught for ships was again increased to 
27ft., and on January Ist, 1908, to 28ft. The work of deepening 
the channel is steadily proceeding, with the intention of arriving at 
a uniform depth throughout. 


Wirx the outward growth of London and the rapid 
extension of the tramway and electric railway systems, the circus 
at the junction of Newington-causeway, New Kent-road, 
Walworth-road, Newington-butts, St. George’s-road, and London- 
road, has become the scene of much activity. During some times 
of the day fully 2000 vehicles and about 19,000 pedestrians cross 
this street junction per hour, and the need for an efficient system 
of subways has long been recognised. We are glad to notice, 
states the Builder, that the Southwark Municipal Council have 
recently entered into a contract for the construction of four sub- 
ways meeting at a central underground hall, 23ft. long by 20ft. 
wide, and proceeding from the corners of New Kent-road, London- 
road, St. George’s-road, and Newington-butts. The subways 
themselves will consist of cast iron tubes, with the interior 
diameter of ft. 6in., built up in segments like the tunnels of a 
deep-level electric railway. Beneath the flooring of each subway 
a duct will be constructed for pipes and electric cables and tele- 
graph and telephone wires, with manholes for the purpose of 
access. As in the case of the kindred work at Blackfriars, the 
subways will be as near as possible to the surface, and the lines 
have been selected with the object of obviating unnecessary in- 
terference with sewers and other underground conduits. 
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7 science experiments would be unnecessary, but, as 
;|things are, progress is often only possible by the | 
‘| process of trial and error. 


2|sharply divided as to what constitutes real pro- 
| gress. 
’/a body of more or less clamorous opinion both 
; | inside and outside the Service which asserts that 
'the Adiniralty and its technical: heads are either 
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427 =I n order to avoid trouble and confusion we find it necessary to inform” 
correspondents that letters of inquiry addressed to the public, and 
intended Sor insertion in this column, must in all'cases be accompanied 
by a large envelope legibly directed by the writer to himaelf, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

a All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

aa We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


J. H. (Fulham).—We believe you will find full particulars in a fairly recent 
number of the Zeitschrift des Vereines Deutscher Ingenieure, which you 
may consult with various other foreign papers at the Patent-office 
Library, Southampton-buildings, Chancery-lane. 

J. H. 8.—In meters of the type you mention it occasionally happens that 
a pulsation is set up and the meter records far more than the correct 
amount. The error can be prevented by fitting a reflux valve on the 

| . inlet, and all meters of the kind should be so fitted. 

| T. D. P.—To find the weight, G, of a cubic foot of water at any tempera- 

ture ¢ (Fahrenheit), Unwin quotes the following approximate formula: 
Lindab For accurate work consult the tables published 

t+ 461 | 500 
500 t+ 461 
in many books—Unwin’s “‘ Hydraulics,” Wrapson and Gee’s “ Physical 
Tables,” or the ‘‘Smithsonian Tables.” According to the latter, the 
density at 80deg. Fah, is .9966266, taking the density at 39.2deg. as 
unity. 

Exquirer.—See ‘‘Chimney Design and Theory,” by W. W. Christie, 
published by E. and F. N. Spon, Limited, 57, Haymarket, London. 
According to Rankine the velocity of gas in a chimney of height H is 


| proportional to H oe 1-2): 
2 

. of the gas in the chimney, and tg = absolute temperature of the external 
air. The velocity therefore can be taken as proportional to the square 
root of the height only, if the two temperatures are constant. In the 
book mentioned above you will find a case corresponding to that which 
you are dealing with. With H = 100ft., ft) = 
62 deg. Fah., the theoretical draught is 0,73i 





G = 


where ft; = absolute temperature 


152 deg. Fah., and ty 





for the hot air at exit 113ft. per second. See also ** Transactions,” 
vol. xi., American Society of Mechanical Engineers. 


ERRATUM. 


Perro. Locomotive FOR THE ARGENTINE.—In the title of the block illus- 
trating a petrol locomotive, on page 204 of our last issue, read ‘J, W. 
Brooke and Co., Limited,” for ‘ J. W. Brown and Co., Limited.” 








MEETINGS NEXT WEEK. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—Friday, March 
| llth, at 7 p.m. Paper, ‘‘ The Mechanism of a Piano Player,” by Mr. A. E. 
| A. awards, M.I. Mech. E. 

Roya Institution oF GREAT Britain.—Friday, March 11th, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘‘Ionisation of Gases and 
| Chemical Change,” by Mr. H. Brereton Baker, M.A., D.Se., F.R.S. 

INSTITUTE OF MARINE ENGINEERS.—The paper which was to have been 
| read at the above Institute on Monday, March 7th, by Mr: Jules Lecoche 
| on “ Electro-magnetic Transmission of Power for Marine Propulsion,” has 
| been postponed till further notice. 


| 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LocaL SECTION.— 


Wednesday, March 9th, at 7.30 p.m., in the Chemical Theatre, The | 


University, Edmund-street. Ordinary general meeting. Paper, ‘ Some 
Notes on Standardisation of Electrical Machines,” by R. Orsettich. 
SHEFFIELD Society OF ENGINEERS AND METALLURGISTS.—Monday, March 


| 7th, at 8 p.m., in the Department of Applied Science, The University of | 
“The Place of the Elect-ic Furnace in the | 


Sheffield. Lantern lecture, 
Iron and Steel Industry,” by Mr. Gerald Hooghwinkel, M.1.M.M., M.LE.E, 
Tue INstitvTION oF CiviL ENGINEERS.—Tuesday, March 8th, at 8 p.m., 
|at Great George-street, Westminster, 8S.W. Ordinary meeting. 
‘Birmingham Sewage Disposal Works,” by John Duncan Watson, M. Inst. 
C.E. “Salisbury Drainage,” by William James Eames Binnie, B.A., 
| M. Inst. C.E. Wednesday, March 9th. Students’ visit to the Mitchell 
| Motor Company's Works, Wardour-street, Soho, W. 
Tue IxstiruTiON or ELecTricaL ENGINEERS.—Thursday, March 10th, at 


| 8p.m., at the Institution of Civil Engineers, Great George-street, West- | 
: “Short Circuiting of | 
| Large Electric Generators and the Resulting Forces on Armature Wind- | 


| minster, S.W. Ordinary general meeting. Papers: 
| ings,” by Mr. Miles Walker. ‘The Design of Turbo Field Magnets for 
A.C. Generators, with Special Reference to Large Units at High Speeds,” 
by Mr. Miles Walker. 

Roya Society oF Arts.—Monday, March 7th, at 8 p.m., at John-street, 
| Adelphi, W.C. Cantor Lectures: ‘‘The Art and History of British Lead 
| Work,” by Lawrence Weaver, F.S.A. Wednesday, March 9th, at 8 p.m. 
| Ordinary meeting. ‘‘ The Public Trustee and his Work,” by Charles John 
| Stewart, Public Trustee. Thursday, March 10th, at 4.30 p.m. Indian 
| Seetion. ‘Indian State Forestry,” by Saint-Hill Eardley-Wilmot, C.I.E., 
| late Inspector-General of Forests. 
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Naval Experiments. 


EXPERIMENTS may be described as the stepping- 
|stones of progress. If engineering were an exact 


It follows that the 
possibility of an experiment not proving satisfactory 
must be faced before it is embarked upon, and 
steps: taken to avoid as far as practicable any 
inconvenience’ which may arise. These are 
general considerations applicable to any branch of 
engineering, or, indeed, to any business whatever, 
and they are based on ordinary common-sense 
business principles. Now, in respect to progress, 
the Naval Service is placed in a peculiar position. 
Few persons, if any, will be disposed to argue that 
no progress is necessary or desirable, although 
there may occasionally be times when opinion is 





On the other hand, there is never wanting 


oblivious to progress which is going on outside the 


. of water, and the | 
theoretical velocity of the cold air on entry is 56,5ft. per second, and | 


Papers: | 






ments. To do justice, it must be admitted that 
while inside the Service there are, as outside, 
degrees of progressiveness in individuals, the heads 
of our great technical departments are not hostile 
to improvements, though they may at times seem 
so to be by the necessities of their official position. 
It has to be remembered that officials of the great 
spending departments are not only experts 
charged with the administration of their respec- 
tive branches, but are also in their particular 
sphere guardians of public money, and it is their 
duty to see that no money is expended unless the 
public service receives value for it. It is the 
conscientious discharge of this duty which makes 
for conservatism in the public departments in the 
matter of experiments and the introduction of 
new methods or machines. A public department 
is, moreover, always considered fair game for 
criticism in the Press and in Parliament, and a 
progressive man has always to be ready to justify, 
not only the course of action with which he may 
have identified himself, but the expenditure of 
public money which it entails. He also has to 
face the loss of prestige should the experiment or 
new departure not be successful, or even if it fails 
to elicit more than moderate approval either in 
the Service afloat or among that section of the 
outside public which is competent, or thinks it 
is competent, to express an opinion on naval 
matters. 

In the introduction of new appliances, history has 
| undoubtedly shown the wisdom of making haste 
\slowly. We need only cite as an example the 
| introduction of the water-tube boiler. We have it 
| on the authority of the present Engineer-in-Chief in 
|his address to the Junior Institution of Engineers 
|that there is now no boiler question. Boiler 





= | troubles are practically unknown in the Service at 


| the present day. The adoption of the water-tube 
| boiler is completely vindicated; but what a change 
| from the stormy days of the Boiler Committee. If 
| we inquire what has taken place in the meantime 
to make all this difference, no one would be able to 
{tell us in one short sentence. The boilers, except 
in points of small detail of design, are the same as 
| when first introduced. It is in these small details 
| which make for efficiency, in the accumulation of 
| experience in working, and in the accustoming of 
|the engineering staff to the peculiarities of the 
| water-tube boiler, that the difference lies. The 
moral of this is. that a change which may be 
perfectly sound in principle and can be shown to 
be advantageous in the long run is not fully 
justified till the way has been prepared for its 
general introduction. The way must be prepared 
by familiarising a large number of officers and 
men with the new thing, so that at least a fair 
proportion of the ship’s complement shall be fully 
| acquainted with it. That is the first principle, and 
the second follows as a corollary, that no new 
ship intended to take an immediate place in the 
fighting line should be fitted with an untried 
appliance. By following these two principles, the 
risk of inconvenience and confusion on the adop- 
tion of a new appliance or system is reduced to a 
minimum, and in the end must-result in a saving 
of public money. It is only fair to say that these 
principles have generally been recognised by the 
Admiralty in the past, though there have 
been occasional lapses, due, perhaps, to strong 
external pressure on the one hand, or impatience 
to see more rapid progress on the _ other, 
which has warped the better judgment of 
those responsible. Of the latter, the water-tube 
boiler is probably a good example, as the verdict of 
history is that had the introduction been slower 
and fuller steps been taken to instruct the officers 
| and men of the fleet, the number of failures would 
have been fewer, if not negligible. In the case of 
the electric turrets of the Invincible, there is reason 
to believe that the Admiralty yielded to external 
pressure against their better judgment. Mr. 
McKenna has now tardily admitted that the fitting 
of the turrets with electric gear was an experiment. 
As an experiment to determine whether there is 
or is not advantage in electric apparatus for this 
purpose nothing can be said against it, but an error 
in judgment was certainly made in making the 
experiment on such a large scale in a new vessel. 
Contrast this with the procedure adopted in the 
introduction of oil fuel and turbines. The intro- 
duction of the turbine may appear to have been 
rapid, but in reality it has taken a number of 
years, and to those who watched the early stages 
development appeared particularly slow. So, too, 
with oil: fuel, for some years no progress was 
apparent at all, then once the right line of develop- 
mént was struck difficulties began to disappear. 





| Service or hostile to the introduction of improve- | 





Experiments which had up till then been carried 
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out on shore, or on one boiler of an old destroyer, 
were extended to all the boilers of a more modern 
destroyer. The result of successive extensions, and 
making sure of each step in the chain, is the 
eminently satisfactory system of oil burning as we 
have it in the Navy of to-day. 

There is a tendency at most times, and more 
especially at times like the present, when money is 
urgently needed for new construction, to look 
askance at money spent on experiments. Of 
course, there are experiments which ought to be 
repressed, such as those which the persistent 
inventor is always ready to propose with the view 
of carrying out some far-fetched scheme, or even, 
perhaps, with no other impulse than a gambling 
spirit and the hope that something may come of it. 
There are, however, a number of engineering ques- 
tions which may in the future have a far-reaching 
effect on the Naval Service, and a_ reasonable 
expenditure on research work may be the means of 
saving in the future. The line of action is clear in 
all such cases. When it is decided that a primd facie 
case is made out for a new departure it should then be 
tried avowedly as an experiment on a comparatively 
small scale, and in such a way as not to interfere 
with the efficiency of any ship which may be 
required to go into the first fighting line. The 
Admiralty might with advantage utilise some of 
our obsolescent vessels by fitting them up specially 
with appliances under trial or experiment somewhat 
as the Excellent is used for gun trials. At present 
the practice is to distribute the various articles 
under trial among sea-going ships, and only a 
limited number of officers and 
acquainted with them. By keeping several vessels 
for avowedly experimental purposes and changing | 
the crews frequently a much larger number of | 
officers and men would have experience in the inno- 
vations, and the plan would work better than an 
experimental station on shore, and would ultimately 
result in a saving of money by ensuring that nothing 
would be fitted in effective vessels until it was 
proved to be out of the experimental stage. 


Scientific Guesswork. 


IN scientific research, as in less ambitious affairs, 
the possession of a good imagination is often of the 
utmost value. We may go even further than this, 
and say that on occasion it is the only means avail- 
able for advancing our knowledge into unexplored 
regions. For in all pioneer work there comes a 
time when the strictly logical reasoning of the text- 
books fails to carry the investigator forward, and he 
must turn to his imagination to supply some missing | 
step or to suggest a fresh pathway for exploration. | 
The tentative nature characteristic of scientific | 
deductive reasoning in so many branches of inquiry 
is alone sufficient testimony to the extent which the 
imaginative powers play in building up our know- 
ledge. The practical application of this mental 
quality is seen at almost every turning amongst the 
steps that lead to all great discoveries and inven- 
tions. There are few instances in which a closely 
reasoned sequence of ideas has been employed in the 
evolution of outstanding achievements; there are 


result represents the law sought. Inspection all 
too frequently shows that not only is the “law” 
thus indicated honoured in the breach, but is 
greatly dishonoured in the observance. What sort 
of mental jugglery the authors indulge in so that 
they may become convinced of the correctness of 
their views, or how they can impose them on others, 
it is difficult to guess. For in the cases referred to 
many curves besides that given might be drawn and 
with equal justification. The curve shown has 
frequently no more claim to be considered as that 
which would be obtained if experimental errors 
were absent, than a host of others. Yet two 
curves possessing the same degree of probability 
may have vastly different shapes and a con- 
sequently great influence on any theory or 
practical work founded on them. As an example of 
this rash jumping to a conclusion, we would instance 
certain experiments carried out a short time ago on 
wind pressures. Here the plotted points were 
joined up with a smooth curve which was thought 
| to represent best the true state of affairs. Near 
| the origin the divergence of some of the points from 
| the curve thus drawn was seen to be excessive, but 
/it was concluded that this was due to unusually 
| great experimental errors. Some time later further 
work on the same lines yielded results which showed 





that at this region the curve had points of inflection | 


| and should dip down so as to include the discredited 
| points of the former experiments. Thus the entire 
theory built on the first results had to be modified, 
and a new phenomenon was discovered, which, 
| although in evidence in the earlier work, had been 


men become | passed over because of the wrong assumptions made. 


At other times we have seen experimenters boldly 
drawing in curves when 
'on the diagram was wholly insufficient to warrant 
any curve whatever being given. A striking 
example of this was published recently. Several 
points were clustered in two opposite corners of the 
figure, a group lay in the middle, and a curve 
approaching a parabola in shape—butit might just as 
readily have been a quadratrix or a caustic —was drawn 
through the points, virtually only three in number. 
A superfluity of points may likewise lead to guess- 
work of this nature. We need only refer to experi- 
ments carried out on the strength of columns to show 
a typical example of this class. In certain charts 
giving the experimental results of an investigation 
on this subject, the curve threads its path through 
a’ milky-way”’ of points. Some are far above it, 
some are far below it, and those which fall on it are 





not. It cannot be pretended, then, that the curve 


| represents the results of practical research, for the 


diagram itself shows that the column is much more 


| likely to fail when loaded to some other stress than 
| that indicated by the curve. 


It is difficult to suggest any general means 
whereby this tendency to guesswork may be 
| eradicated or even modified. A certain amount of 
it is, and always will be necessary in all scientific 
research work. The great difficulty is to place a 
limit to its indulgence, to determine at what point 
| it ceases to be justifiable and becomes a hindrance 
in the pathway of advancing knowledge. Each 





equally few in which the authors of these advances 
have not owed a large measure of their success to 
the happy inspiration of their imaginations. 
there is a limit to such methods as to every other, 
and care must be taken to guard against an over- 
indulgence in them. Work, otherwise excellent, 
can be easily spoilt by a too ready departure from 
the regions of orthodox procedure. 

The tediously gathered results of investigation 
have before now been rendered barren of any real 
good to the scientific world by the looseness of 
deduction employed afterwards. However much 
trouble we may take in order to secure accuracy in 
our observations, they are useless until they have | 
heen carefully correlated among themselves and 
with the results obtained by others. Yet it is not 
uncommon to find some of our best and most 
careful workers making a loose and even care- 
less analysis of the results of their experiments. 
Thus assumptions are made which, their nature 
being afterwards forgotten, are taken as truths; | 
arguments are drawn from slender hypotheses 
und theories built all too readily on purely 
fanciful grounds. It is imagination run rioting and 
degenerated into mere guesswork. By such means 
science can never advance, and may in time incur 
ridicule rather than respect by becoming the play- 
ground of fancy. No more pointed illustration of 
this tendency could be obtained than is afforded 
occasionally by the graphical results of experi- 
mental work. Relying, as it would seem, mainly 
on intuition, a curve will be drawn through the 


plotted points, and it will then be asserted that the | 


But | 


|thinks they should be. 


particular example, it is plain, should be judged on 
|its own faults. Yet we may state as a general 
| proposition, covering the most flagrant examples, 
| that excessive departure from strict reasoning is 
frequently due to the influence which the worker's 
former beliefs exert on his mind when he is 
analysing the results of his research. Many 
experimental investigations would, we believe, be 
greatly benefited by an honest attempt on the part 
of their authors to get rid of preconceived ideas. 
For it is seldom that an experimenter commences 
to work with a perfectly open mind as to how the 
results should turn out. When these are found, as 
they frequently are, to be somewhat different from 
the results forecast, there are few workers who are 
sufficiently strong minded to believe firmly in their 
own figures. After the experiments are over the 
results will be modified and “ corrected” so as to bring 
them more into line with what the investigator 
By tampering in this 
fashion with his figures he may readily obscure 
certain features of the subject investigated which 
are really inherent in it and not, as he thinks, 
accidentally present. In the same way it is easy 
for him to read into his results features that have 
no practical existence and thus found a totally 
erroneous theory. Where the conditions of the 
experiment are thoroughly understood we are, no 
doubt, justified in altering our figures to a limited 
extent in a direction coincident with that in which 
our reason tells us truth must lie. This is the true 
use of imagination. But where these conditions 





the number of points | 


insignificant in number compared with those that do | 


are imperfectly known, where there are no previous | 


experimental facts to guide our reason we must, to 
avoid mere guessing, abide closely by our own 
results until such time as further work will enable 
us to view them in a fuller light. 


Electricity ». Steam. 


A GooD deal of controversy is being carried on jx 
an unobtrusive way among railway authorities jn 
the United States on the respective merits of stean, 
and electricity as a means of haulage. This con- 
troversy has something, but not much, to do with 
suburban traffic. It is generally conceded that 
electricity is on the whole better than steam for 
that. It refers mainly to main line traffic, pas- 
senger, and freight; it has nothing to do with the 
fitness of either system for doing the required work, 
Electricity has long since got out of the region of 
doubt; it is universally accepted as being quite 
trustworthy. The only question disputed is strictly 
commercial. If. electricity is to be used to adyan- 
tage it must displace steam traction completely. 
All the existing locomotive plant will of necessity 
be discarded. Much of the coaching and wagon 
stock will be found unsuitable. A very 
pecuniary outlay is involved. Can a fair dividend be 
} earned on this capital? That is the question in a 
nutshell. As a matter of course, there are partisans 
'on both sides—men who have much difficulty in 
jadmitting that their opponents have any sound 
|arguments at all. We may ignore these. There 
|remain, of course, level-headed men, men of ex- 
| perience and carefully acquired knowledge, and the 
general conclusion at which they have arrived is 
| that the conditions of work on main lines are not 


large 








/such as to warrant the substitution of electricity 
for steam. Ina word, they conclude that an 
adequate dividend could not be earned on the 
capital expended. The case would be different if the 
| railways were starting fresh, so to speak. Though 
even then there is reason to believe that the perma 
nent way, the whole road in fact, being the same 
for either system, there would be an expenditure on 
electrical plant of all kinds considerably highe 
than that needed for locomotives, so that, admitting 
that electricity is cheaper than steam as a haulage 
agent, it will not be so much cheaper as might 
appear at first sight. 

In an address delivered to the Engineering Society 
| of Columbia University, Mr. L. R. Pomeroy has set 
forth with fairness and reasonable lucidity facts, 
|or reputed facts, which bear upon the controversy. 
It soon becomes clear that the conditions of traffic 
'in the United States are so different from those 
| prevailing here that deductions must be drawn 
|with much caution from American practice 
| But enough remains to be of much_ interest. 
| The principal advantage claimed for electrical 
|haulage is that much heavier loads may 
|be drawn than a steam locomotive can deal 
|with. The ultimate factor is the power of 
| boiler to produce steam. With the electric loco 
| motive there is a much larger margin of power. 
| Thus, for example, a 2—8 goods engine with 80 tons 
|on the drivers will have a tractive power of about 

18 tons at 10 miles an hour, and the boiler can 
maintain that pull at that speed as long as is 
| desired. The coefficient of adhesion is, how 
ever, 4.5 to 1. At 30 miles an hour the pull 
| falls to under six tons. The boiler is unable to 
| make steam for a sustained tractive effort greater 
|than this. But an electric locomotive would suffer 
|from no such limitations, and would probably be 
|able to maintain without heating a tractive effort 
}of 14 or15 tons. Taking out the working expenses, 
| it appears that they may be from 20 to 30 per cent. 
| less with electricity than with steam. We need not 
go into details. For the sake of argument, it may 
be conceded that on main lines the cost of haulage, 
that is to say the direct expenditure on coal, oil, and 
water, this cost is often a very serious item, and 
labour will be 25 per cent. less than that of steam. 

A good deal of light has been thrown on the 
question by Mr. De Muralt, who took the Pennsy]- 
vania and the New York Central as test cases. He 
shows that in round numbers the annual charges 
for haulage are, on the first named system, 
65,000,000 dollars, and on the second 47,000,000 
dollars. He then goes on to show that if electricity 
were substituted for steam, the annual saving 
effected on the Pennsylvania road would be 
4,700,000 dollars, and on the New York Central 
3,900,000 dollars. These are large figures. They 
represent a great deal of money ; yet when we come 
to examine them we see that they are in certain 
ways special or limited in application. Thus the 
saving in water alone amounts to no less than 
335,000 dollars, or £66,000, a year, for the Penn- 
sylvania system, and to 295,000 dollars, or £59,000, 
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for the New York Central. There appears to be 
some uncertainty about the present amount of the 
saving; and taking it as itis, it would not pay 
more than 2% or possibly 3 per cent. on the capital 
required to electrify the lines. 

Turning now to the argument that it is not fair 
to draw close comparison between the electric and 
the steam locomotive because the former can work 
almost continuously and the latter cannot, Mr. 
Pomeroy shows that this statement is based on a 
misapprehension. The mileage of the steam loco~’ 
motive is given as 3000 per month. These figures 
are taken from the “ Proceedings” of the Railway 
Master Mechanics’ Association for 1904. The time 
spent in repairs, cleaning, kc. = 22 per cent.; the 
average time the locomotive is performing useful 
work = 28 per cent., 7.e., actually pulling trains, 
3000 miles per month, 100 miles per day; while the 


tection of the railways, the Metropolitan and the tram- 
ways, and for preventing any interruption to the telegraph 
and telephone service, as well as to the distribution of 
electricity, gas and compressed air; the relation between 
floods and the destruction of forests; and the carrying 
out of works for preventing any abnormal rise of the 
Seine level, especially so far as concerns Paris and the 
suburbs. 

While, as will be seen from this outline, the programme 
of the Commission on the Seine Floods deals mainly 
with protective works, it is obvious that the most inter- 
esting feature of the problem lies mainly in the measures 
of prevention. If it is possible to prevent the floods, 
even at considerable expense, it may prove more economi- 
cal to do so than to erect protective works. It is diffi- 
cult, for instance, to see what can be done to prevent the 
sewers from playing such a disastrous part in the floods, 
unless they are entirely reconstructed. Wherever they 
burst they tore up the roads, and even when the floods 
had subsided the falling in of a road was, for the time 
being, an almost daily occurrence. Besides, protective 





period or balance of the time that the locomotive is 
under steam, with crew, and ready to go, represents 
the time at terminal yards, side tracks, and await- 
ing orders, &c. = 50 per cent. ~The operating 
efficiency of a steam locomotive in freight service is 
so low, averaging about 3000 miles per month, that 
it is generally thought due to limitations, per se, in 
the locomotive, whereas it is mainly due to operating 
and traffic conditions, which limitations would | 
apply with equal force to the electric locomotives, 
so that, barring some increase in speed, the electric 
locomotive can make no. greater mileage than its 
steam competitor in equivalent service, consequently 
its splendid ability to perform almost continuous | 
service cannot be realised in practice for reasons | 
aforesaid.” 

One of the factors is the assumed augmenta- 
tion in the traffic brought about by electrification, 
but it is easy to see that this is only likely 
to occur in suburban service. There electricity | 
hastens the trains. Not only is the dura- | 
tion of each trip reduced, but the trains follow | 
one another more quickly. In main line work 
nothing of this kind is likely to be wanted. It is | 


| 
| 
| 


| 





nothing to a passenger making a trip in a non-stop | 
train whether he is taken slowly or quickly out of | 
the terminus. But even in suburban traffic it is by 
no means to be assumed that electric service will | 
invariably augment receipts. President Harahan, 
of the Illinois Central, gives, as a result of a very 
careful inquiry concerning the suburban lines 
which he controls, the cost of electrification at | 
4,000,000 dols. He estimates the annual outlay on 
interest and depreciation at 800,000 dols. a year, | 
while the saving effected would be 175,000 dols., | 
being a deficit of about 625,000 dols., or £125,000, 
a year. Mr. Harahan concludes that “our 


it is evident from the foregoing figures that even | branch of law for an interpretation of which they are only | 


under electrification there would not be an increase | 


in tale a > off set the annual loss | book to interest, instruct, and possibly also amuse them, | 
simply proves that under | jut we think that solicitors will find many other text- 


from operation. 


measures would apply to Paris alone, while anything 
which can moderate or prevent the overflowing of the 
Seine would be of incalculable benefit to a vast popula- 
tion in its valley, and might eventually be the means 
of putting an end to the perennial and destructive floods 
of the Rhone and the Loire. So far as Paris is concerned, 
a proposal has been made to widen and deepen the moat 
of the abandoned fortifications on the north side of the 
city, so as to constitute a canal which will relieve the 
Seine on its passage through Paris, where, in times of 
floods, it is partially dammed by the bridges and embank- 


|ments. A similar project, it appears, was put forward 


fifty years ago, and was again suggested in 1872 by Bel- 
grand, who pointed out that floods were bound to take 
place periodically. Another scheme aims at preventing 
floods altogether by sinking a number of “ absorption 
wells ” at suitable places in the basin of the Seine. These 
wells would be sunk in porous strata which would absorb 


| all the water flowing into them, and thus, as soon as the 


tributaries began to overflow their banks, the surplus 
water would sink in the subsoil. As this system is 
successfully employed for reclaiming marsh land, it is one 


| which will probably meet with due consideration from the 


Commission. In view, however, of the tremendous 


| volume of water which has been passing through Paris 


it would appear as if this system of regulating the level 


' would necessitate a very extensive and costly system of 


wells, Much has also been said concerning the destruc- 


to this factor, but there is a prevailing idea that while the 
reconstruction of forests is eminently desirable, it will 
not alone solve the problem of regulating the water level. 
There is a considerable difference of opinion as to the 


| value of the various schemes put forward, but absolute 


unanimity as to the necessity of doing something without 


| delay to save Paris from another disaster. 


LITERATURE. 


| tion of forests, and doubtless a. good deal is to be attributed | 





circumstances, a bar to obtaining a patent in the United 
States. On the whole, however, the abstracts of foreign 
laws seem to have been carefully compiled. 

The author is much exercised in his mind about the 
dictum that “a principle cannot be protected by patent,” 
and he even goes so far as to say that “the general 
opinion is that the patentee is only entitled to protection 
in respect of the one way, and any colourable imitation of 
that way, of applying his new principle.” It is quite true 
that something of this sort was said by the Court of 
Appeal in the case of the Automatic Weighing Machine 
Company v. Knight; but in applying dicta of this sort the 
circumstances of each case should be considered. In this 
case the “ principle” or general idea of a penny-in-the- 
slot weighing machine was obvious, and did not in itself 
involve any invention. The difficulty is really caused by 
a great number of different meanings being put upon the 
word “ principle.” A “principle” may be a law of nature, 
a theory or a scheme, and sometimes the word has been 
applied to the invention itself, and sometimes to the 
foundation on which it was built. A “principle” or 
general idea often cannot be protected because it is 
not a new manufacture, or because it does not involve 
invention, but in cases where the invention really consists 
in the “principle” or general idea, then, if one way of 
carrying out the invention be described, valid claims can 
generally be drawn covering any and every way of carry 
ing it out. Thus Watt’s claim to the “ principle” of 
employing a condenser separate from the cylinder was 
upheld. The real question to be decided in each case is: 
What is the invention? If this invention be a new and 
useful manufacture, then it can be protected. 

The work has some very unusual features; thus there 
are chapters entitled “ Patentee and Public,” “ Patents in 
Commerce,” “ Patentee and Financier,” “ Negotiating 
Patents,” and “ What every Patentee ought to Know.” 
Some of the author’s remarks on these topics are both 
interesting and instructive, and in particular the advice 
given in the following paragraph is very much to the 
point :—“ Inventors frequently get circulars from various 
addresses, the writers of which offer for a small commis- 
sion to negotiate the sale of their patents. If one 
hesitates to say that none of these offers are genuine, one 
certainly does not hesitate to say that the great majority 
of them are not.” 

The work also contains chapters on “ Judicial Dicta” and 
“ Condensed Cases.” The examples are for the most part 
well chosen and accurately stated; but it would have 
been better if some indication had been given of the 
subject matter which formed the foundation of the 
| judicial dicta; for, after all, these should be inter- 
preted by the light of the facts of the case in question. 
Lord Justice Bowen very truly said in Lyon +. 
Goddard :—“ Nothing is more pernicious, or likely to 
lead the Court astray, than when it has to decide a 
question of fact in one case, to wander into another case, 
| to look at the decision of fact in that case, and then to 
| see what differentiation there can be between the facts 
|in the cited case and the one before the Court. The 
| Court that travels on these lines always goes wrong.” It 
|must be remembered that almost every patent action 
| turns on the question of fact:—Is or is not the subject 








| Thornton on Patents. Charles Jones, Limited. 556 pages. | matter of the patent a new invention ? 


Tue author states in his preface that he has “ written | In conclusion, we may say that the book is well 
bs ke he | this book, first, for the patentee and the public generally, | got up, and is printed in exceedingly good, bold type. 
suburban traffic is not sufficiently dense to warrant | and, secondly, for those solicitors whose busy general 
the expense necessary to electrify these lines, and | practices prevent them keeping in touch with a special 


infrequently called upon.” 
Patentees and the general public will find much in the 


present conditions of cost of electrification of steam | books better suited to supply their needs. For example, 
railways, where it means a replacement of a plant | only a single form of licence and a single form of assign 


already installed, and serving the purpose, it is not 
justifiable to electrify either in whole or in part 


ment are given, and the latter contains a most unusual 
covenant guaranteeing the validity of the patent. 
The preface goes on to say that:—* In those few cases 


your Chi rmi is time.” sub- tee 

lie ae terminal eae this time.” The sub where I have been forced to express my own opinions, I 
a an district of the Illinois Central covers about | have been careful to make it clear that they are my 
50 miles of road, and carries in round numbers | opinions, in contradistinction to what may be safely 
15,000,000 suburban passengers per annum, or an | regarded as settled law.” But, this is not always so, 





average of 41,150 per day, or 1700 per hour. The | 
traffic is not very great, but quite enough to make | 
the service representative. 


for many doubtful propositions are advanced without 


| any indication that they are mere opinions. Thus, on 


page 111 we are told, without any hesitation or limitation, 
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THE PARIS FLOODS AND THEIR PREVENTION. 


ALTHOUGH Parisians have breathed more freely since 
the subsidence of the floods, they have, nevertheless. 
not been without considerable 
month the Seine has frequently risen to a level that 
in ordinary times would be looked upon as dangerous, 


und protective works have 


out in the shape of concrete walls to prevent the 
water from spreading in the event of its overflowing the 
banks. The presence of the danger has necessarily given 
special prominence to the measures which it is proposed 
to carry out for preventing the recurrence of any such 
disasters in the future. The problem is so complex that 
the Commission which has been appointed by Government 
to go thoroughly into the question includes engineers, 
architects, scientists, members of the various departments 
of public works, deputies and senators, and, in fact, 
everyone possessing special experience enabling him to 
throw some light on the matter. 
mission appears a little unwieldy for dealing with a 
problem that requires urgent solution. 
dency of M. Alfred Picard, it has drawn up a programme 
which covers no fewer than nineteen subjects, which are 
each to be reported upon by a specialist. Among the 
subjects are the following :—Methods of predicting floods 
hy improving the service of observation in the Basin of 
the Seine ; embankments and parapets in Paris ; influence 
of the Paris sewers on the floods; the effect of the bridges 
on the inundations; measures to be taken for the pro- 


If anything, the Com- 


Under the presi- 


that a patent is invalid if there has been commercial use 
of the invention before the date of the application, whereas 
this is a point on which much discussion has taken place 
and on which authorities differ, there being decisions of 
judges of first instance both in favour of and against the 
proposition, whilst the point has not yet been decided by 
the Court of Appeal, although, of course, the balance of 
the decisions and dicta is in favour of the author's state- 
ment. Again, on page 165 we are told that “ the article 
can be marked ‘patented’ immediately the complete 
specification has been accepted, even. though the patent 
is not actually granted,” but this is a point on which 
magistrates have given conflicting decisions. The 
abstracts of foreign law contain several similar cases. 
Thus it is assumed that in all countries which are parties 
to the International Union it is sufficient to work the 
invention at any time within the first three years of the 
term of the patent, whereas in some countries it is still an 
open question as to whether or not the International 
Convention does more than prevent proceedings for revo- 
cation being commenced before the expiration of the 
three years. Again, on page 409 we are told that the 
term of an Italian patent is limited to the unexpired term 
of a prior foreign patent, thus ignoring, without argument, 
the provision to the contrary in the International Con- 
vention. 

Lastly, the preface modestly states that :—‘“‘I have 
been careful to make the book a ‘ safe’ book,” but, never- 
theless, it contains many errors. Thus we are told that 
Section 8 of the Patent Actis not yet in operation, whereas 
it has been in operation for more than a year; that an 
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London: Hazell, Watson and Viney, Limited, 52, Long- 
acre, W.C. Price 6d. net. 
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Alan H. Burgoyne. London: John Murray, Albemarle- 
street, W. Price 2s. 6d. net. 
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Fourth edition. London: Whittaker and Co., 2, White 
Hart-street, E.C. Price 3s. net. 

Transactions of the Liverpool Engineering Society. Vol. 
XXX. Edited by T. R. Wilton (Cantab.). Liverpool: 
Royal Institution, Colquitt-street. 

Magnets and Magnetism. By A. W. Marshall, A.M.1.E.E., 
M.1I. Mech. E. London: Percival Marshall and Co., 26-29, 
Poppin’s-court, Fleet-street. Price 6d. net. 

India and the Tariff Problem. By H. B. Lees Smith, 
M.A. London: Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. Price 3s. 6d. net. 
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Electrician Printing and Publishing Company, Limited, 
Salisbury-court, Fleet-street, E.C. Price 3s. 6d. net. 

The ‘‘ Express’’ Profit Reckoner for Fixing Selling Prices 
and Quotations. By J. Gall Inglis. London: Gall and 
Inglis, 31, Hennetta-street, Covent Garden. Price 1s. 
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Jude and John Satterly. London: W. B. Clive, University 
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Australian patent is subject to the payment of. periddical 








fees ; and that publication by the inventor is, under some 
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AN ELECTRIC LIGHTING PLANT. 


WE have recently had brought to our notice by Brazil, 
Straker and Co., Limited, of Bristol, a neatly designed com- 
bined internal-combustion engine and dynamo. It is called 
the Djinn electric lighting plant and illustrated in the accom- 
panying engravings. The engine is the stationary counter- 
part—with different crank cases—of this firm’s four-cylinder 
marine type motor engine. It is designed to develop 35 brake 
horse-power at 825 revolutions per minute. It is bolted to 
the same bed-plate as the generator, which is of the Aston 
type, and is provided with dual ignition, high-tension 
magneto and high-tension distributor for battery and coil 
ignition. 

The crank shaft has five bearings, and these are lubricated 
with oil under pressure, which is supplied by a long stroke 
plunger pump driven by reduction gearing off the crank 
shaft. The cveling water is supplied by means of a rotary 
pump driven Off the magneto shaft. The cylinders are fully 
jacketed, and there are large doors for inspecting and clean- 
ing the jacket spaces. The makers point out that the engine 
is remarkable by reason of the ready accessibility of all the 
parts. Thus, the connecting-rods and pistons can be 
removed through the crank case doors in a few minutes; 
the cam shaft, timing wheels and cams can be removed to- 
gether by taking off the end door; and the tappet guides can 
each be removed in a short space of time. Moreover, the 
whole engine can be quickly taken to pieces without disturb- 
ing the crank shaft. 

The ordinary practice of this firm with its marine and 
stationary internal-combustion engines is to employ paraffin 
as the fuel, but in the case of the engine under consideration 
petrol was used, and we understand that the plant ran per- 
fectly on test. The makers attribute the satisfactory running 
of this type of engine largely to the simplicity of all the 


details. 






12-INCH HIGH-SPEED LATHE. 





THE accompanying illustrations represent a new 12in. 
high-speed lathe with all-gear single-pulley head which 
is now being introduced’ by Dean, Smith and Grace, 
Limited, Keighley. Figs. 1 and-3 show side and end views 
of the machine driven by an electrie-motor and pitch chain, 
and Fig. 3 shows the machine belt. driven and with the 
headstock cover removed. For helt driving a pulley 18in. 
diameter by 4in. face, making 480 revolutions per minute, is 
used, the power being transmitted to the spindle through cut 
steel gearing running in an oil bath and a series of clutches. 
The latter form a special feature of the lathe, three being of 










operate the clutches, and can be made use of while the 
machine is running. The gearing is so arranged that the 
handles cannot be placed in the wrong position, and thus the 
risk of breaking the gearing is obviated. It will be observed 
that the headstock is a strong box casting with a planed, 
jointed dust-proof cover, and encloses the whole of the gear- 


maximum swing over the shears being 24in. When ‘fitted 
with a gap the lathe will accommodate work 48in. diamete: 
by 5gin. wide between the face-plate and the gap piece, and 
when the latter is removed the width of the work in front of 
the face plate may be increased to lft. 14in. The posi 
tive feeds 8, 16 and 32 per inch are changed by a handk 
























Fig. 2—-BELT HEADSTOCK 


ing, the bottom half forming an oil bath. The spindle is 
of high carbon steel, running in parallel self-oiling phosphor 
bronze bearings, and the front neck is Tin. diameter by 84in. 
long. The spindle has a hole bored right through to take a 
34in. bar. The end thrust of the spindle is taken up by ball 




















Fig. 1 









the friction type and one positive. The spindle has 16 
changes of speed arranged in geometrical progression from 10 | 
to 147 revolutions per minute for the straight bed type and 
6.6 to 89 for the gap bed type. These changes are instantly 
obtainable by the four handles on the headstock which 











12-INCH HIGH-SPEED LATHE, WITH CHAIN DRIVE 





bearings of large diameter. The feed motion is composed of 
cut steel gears placed in a neat box outside the headstock, 
With a 12ft. bed the lathe will admit work 5ft. 6in. long | 
between the centres. The bed is of strong section with large 
wearing surfaces, being 1ft. 10in. wide by 1ft. 2in. deep, the 













































WITH COVER REMOVED 


in front of the gear-box, and the whole of the feed gears are 
made from steel stampings, case hardened. The saddle has 
a long bearing on the bed, the wings being made to clear the 
loose headstock making it possible to bring the cutting tool 
easily to the end of the work between the centres. Self 
acting, sliding and surfacing motions are provided in the 
apron, and these can be easily engaged and disengaged by 
knurled handles on the apron cover. A quick hand traverse 

















Fig. 3—END VIEW OF LATHE 


bysrack and pinion is also provided, the pinion being well 


supported {under the rack. The whole of the gearing is 
made from steel stampings, and the apron is a double-frame 
box casting with the gearing carried on two bearings. The 
loose headstock is strong and rigid, and has a large base 
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with planed tongue arranged to be set over for turning tapers, 


and the spindle is of steel of large diamater accurately | 


ground, 

We have had an opportunity of witnessing this lathe at 
work. It was motor driven as shown in Fig. 1. The motor, 
rated at 18 horse-power, was running at 780 revolutions per 
minute, the speed being reduced to 358 revolutions on the 
driving pinion and 10 revolutions of the spindle. When the 
lathe was running light on this gear the power consumed 
was between 2 and 3 horse-power as indicated by the recording 
meter. 


A large rectangular steel ingot was then placed | 


Tt will be observed from the illustration that the work at 
the Titanic is also proceeding apace, the sternframe being 
now in position, and the construction of these two vessels 
side by side, the two representing something like 120,000 tons 
displacement, is a record in shipbuilding to which no 
parallel can be shown. It also affords evidence of the 
development of commerce and intercourse between the two 
hemispheres. The enterprise of the White Star Line has 
not only secured to Atlantic travellers ideal conditions for 
| crossing the ocean in the present century, but has also 
ensured the continued supremacy of British shipping. 


between the centres, and deep cuts up to jin. deep were | 


On account of the intermittent 


taken at 16 per inch feed. 
one on the clutches and 


cutting the test was a severe 


gears, and at times the meter registered as much as 26 | 


horse-power, but there was no perceptible spring or jar on the 
work. 


WHITE STAR LINERS OLYMPIC AND TITANIC. | 


_ WE have in various issues during the past year given 
illustrations which show the progress that is being made 
with the construction of the great White Star liners 


Olympic and Titanic at the Belfast yard of Harland and | 


Wolff, Limited, and to-day we are able, through the courtesy 


of the builders, to bring the record up to date, the illustra- | 


tion above showing the present stage in the construction of 
the Titanic. It will be observed that the stern frame is in 
place, and our issue of December 17th last will be turned to 
with interest for further particulars of this immense casting, 
which weighs no less than 70 tons. 

The first vessel, the Olympic, is making remarkable progress, 
and, although such enormous structures must necessarily re- 
quire long periods for the execution of the work at the 
various stages of construction, so complete is the organisation 
of the builders that it is understood the launching date is 
already fixed to take place on the 20th of October next. The 
vessel is already more than half plated and riveted, and the 
internal work of construction has also proceeded rapidly and 
simultaneously. Several of the principal decks, such as lower, 
middle, upper, and saloon decks, are already plated, and the 
plating of other decks is proceeding; also the construction of 
the partitions and houses on some of the decks is well 
advanced. The engine and boiler casings and the engine 
seating are making progress. 





GALVANISED STEEL. 


| THE announcement during the past week of the definite 
| disbandment of the Galvanised Iron Trade Association is a 
| matter of much importance in the iron trade, and indirectly 
also to makers of galvanised iron and steel structures both 
for home and export. For whilst steel sections form the 
| chief material-which structural engineers use, yet galvanised 
| Sheets both of steel and iron are also being increasingly 
employed by them for roofing and walls and other protective 
services. For the past few months the association has been 
in a state of suspended animation, and although there has 
been no official minimum price, there was no knowing when 
one might be re-established, since the association might at 
any time have been revived. A recent meeting in London 





| has, however, decided that the association shall be wound up 
and that the accumulated funds shall be distributed among 


the members. It is evident, therefore, that no official mini- 
| mum selling price is going to be re-established just yet, and it 
| looks as though structural engineers will be able to count 
| upon what they would consider more reasonable figures—at 
| any rate during the early future—for this material than 
| they have been accustomed to pay for several years past. 
| But whether the makers can afford to lower the price will 
| depend a great deal upon the'rates at which they can obtain 
| their steel and their spelter, and it is doubtful whether the 

various British firms acting independently can buy these 
| requisites as cheaply as the association could. In thisconnec- 
| tion one important point-to be considered is that theassociation 

used to get much of its steel upon exceptionally good terms 
from the Steel Trust of America, with which powerful body 
| the association had a working agreement. However, semi- 
finished steel, both American and German, cain be obtained 








very reasonably now in the ordinary course of business, so 
that perhaps the absence of the working agreement will not 
make very much difference. And, by the way, this is an 
excellent opportunity for some of our British and Welsh semi- 
finished steel makers largely to increase their business con- 
nections among the galvanisers, now that the understanding 
with the American Steel Trust no longer exists. The Welsh, 


English, and Scotch steel firms should, indeed, make 
every effort to fill this splendid business opening. Upon 
the whole, probably, engineers will find the general 


level of prices for galvanised steel and galvanised iron less 
high during the present year than for several years past. 
When it is remembered that the value of the British export 
trade in galvanised sheets amounts to about six millions 
sterling per annum, the importance of the trade will be 
recognised. The association was started early in 1905, and 
during the five years of its existence it has been the salvation 
of the galvanised sheet business, which previously was *’ in a 
bad way ’’ through severe competition among makers. Just 
before the association was established, sheets were being 


quoted £10 per ton f.o.b. Liverpool for 24 gauge, but 
before the end of 1906 they were selling at £12 2s. 6d., 


and on May 30th, 1907, they touched the top price of 
£13 17s. 6d. It was in July, 1909, that the price restriction 
was removed. The official quotation at that time was 
£12 10s., but in three days the price dropped to £10. 
Merchants bought very heavily on account ‘of India, 
Australia, South Africa, South America, and other oversea 
markets, and then the price gradually strengthened again, 
until to-day it is £11 15s. to £12. The reason for the dis- 
bandment of the association is understood to be that large 
makers declined to come into the combine, and undersold 
the association. Should trade fall off again by-and-by, and 
prices again recede, further efforts will probably be made to 
ferm another association of an all-embracing character. At 
present, however, it is a case of ‘‘ every man for himself,” 
and it is significant of the confidence that is felt in the 
future of the demand that some of the leading makers are 
extending their facilities for production. 





INSTITUTION OF NAVAL ARCHITECTS. 


THE proceedings of the Institution of Naval Architects, 
the programme of which is now available, promise this year 





| to be of exceptional interest. 


The meetings are to be held 


|on Wednesday, Thursday, and Friday, the 16th, 17th, and 


18th inst. respectively. The annual dinner of the Institu- 
tion takes place on the evening of Wednesday, 16th inst. 

The first day’s programme, in addition to the ordinary 
business which falls to be transacted on the morning of the 


| first day, and the chairman’s address, will contain three 


papers of a general technical interest. ‘*‘The Battleship of 
the Future,’’ by Rear-Admiral R. H. Bacon, D.S.O.,C.V.O., 
will provide abundant food for discussion to the Service 
members of the Institution, while Dr. Glazebrook’s report on 
‘* The Progress of the National Experimental Tank ”’ will let 
us know where we stand in reference to that project. We 
have not heard of the Society for the Improvement of Naval 
Architecture, of which Mr. Johns is to speak, although there 


| perhaps will be a general disposition to admit the necessity 





for its existence. 

The proceedings on the mornings of Thursday and Friday 
will appeal strongly to those interested in merchant ship- 
building. It has always been a matter provocative of dis- 
cussion, in designing the after end of twin-screw steamers 


| with ‘‘ bossed ’’ frames, whether the plane of the ‘* bossing ”’ 
| should be at right angles to the centre plane of the ship, or 


whether and to what extent it should be inclined to that 
plane. In the earlier twin-screw ships in which this con- 
struction was adopted the ‘* bossed ’’ part was fitted at right 
angles to the centre plane, but in nearly all modern cases it 
has been inclined. The plane of the ‘* bossing’’ has been, 
roughly, normal to the general form aft, the angle of inclina- 
tion to the horizontal being about 30deg. It is understood 
that Mr. Luke’s paper on ‘‘ Experimental Investigations on 
Wake and Thrust Deduction Values’’ will deal with this 
interesting point. On Thursday morning there will also be 
other two papers on the subject of propulsion—one by Dr. 
Henderson, of the Royal Naval College, and one by the new 
Professor of Naval Architecture at Liverpool, Mr. T. B. Abell. 

The most important paper to be read on Friday is that by 
Mr. Parsons on ‘‘ The Application of the Marine Steam 
Turbine and Mechanical Gearing to Merchant Ships.’’ One 
naturally connects this paper with the experiments on the 
Vespasian undertaken by Mr. Parsons, and still being 
carried on, and no reflection is made on the other contri- 
butors to a very interesting programme when we say that 
this contribution will be anticipated with exceptional interest. 
Professor Hopkinson will read a paper on ‘‘ Measurement of 
Shaft Horse-power,’’ and Mr. Stromeyer, an old and 
valued member of the Institution, will deal with ‘‘ The 
Brittleness of Mild Steel due to Nitrogen.’’ No afternoon 
meeting will be held on Friday, an invitation having been 
extended to the members to visit the new tank at Tedding- 
ton. The detail programme appears below. 

PROGRAMME OF PROCEEDINGS. 

Wednesday, March 16th.—Morning meeting, at 11.30 o'clock. 
(1) Annual report of Council ; (2) election of the president, officers 
and Council; (3) election of new members, associate members, 
associates, and students; (4) appointment of scrutineers for the 
next annual meeting ; (5) address by the chairman, the Right 
Hon. Earl Cawdor ; (6) presentation of the Institution premiums 
to Dr. T. E. Stanton and Mr. H. C. Anstey. The following papers 
will then be read and discussed :—(1) ‘‘The Battleship of the 
Future,” by Rear-Admiral R. H. Bacon, D.S.0., C.V.O., associate ; 
(2) ‘‘ Report on the Progress of the National Experimental Tank,” 
by Mr. R. T. Glazebrook, D.Sc., F.R.S.; (3) ‘*An Account of the 
Society for the Improvement of Naval Architecture,” by Mr. A. W. 
Johns, R.C.N.C., member. 

Thursday, March 17th.—Special general meeting at eleven o'clock 
of members, associate members, and associates to consider the pro- 
posed incorporation of the Institution under Royal Charter. 
Morning meeting, at 11.30 o'clock. (4) ‘‘ Experimental Investiga- 
tions on Wake and Thrust Deduction Values,” by Mr. W. J. Luke, 
member of Council; (5) ‘Some Considerations Regarding the 
Phenomena of Propulsion,” by Professor J. B. Henderson, D.Sc. ; 
(6) ‘“‘Model Screw Propeller Results: A Comparison,” by Mr. T. B. 
Abell, R.C.N.C.; (7) ‘‘ A New Method of Ascertaining the Weight 
of Cargoes on Board Ship,” by Mr. A. Murray, member. Evening 
meeting, at 7.30 o'clock. (8) ‘‘ Motor Lifeboats of the Royal 
National Lifeboat Institution,” by Mr. J. R. Barnett, member ; 
(9) ‘The Application of Internal Combustion Engines to Fishing 
Boats and other Commercial Vessels,” by Mr. Linton Hope, 
associate; (10) ‘‘ The Substitution of the Electric Motor for Marine 
Propulsion,” by Mr. W. P. Durtnall. 
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Friday. March 18th.—Morning meeting, at 11.30 o'clock, (11 
The Application of the Marine Steam Turbine and Mechanical 
Gearing to Merchant Ships,” by the Hon. C, A. Parsons, C.B., 
F.R.S., D.Se., Vice-president ; (12) ‘‘ Note on the Measurement 
of Shaft Horse-power,” by Professor B. Hopkinson, M.A., D.Se., 
associate: (13) ** The Brittleness of Mild Steel due to Nitrogen,” 
by Mr. C. E. Stromeyer, member of Council. Afternoon. 
National Experimental Tank. The annual visit of the governing 
hody of the National Physical Laboratory wiil take place at the 
Laboratory (near Teddington Station, 8. W. and members of 
the Institution desirous of inspecting the Laboratory and the 
National Experimental Tank are cordially invited to do so by the 
chairman of the governing body, Sir Archibald Geikie, president 
of the Royal Society. Cards of invitation, giving times of trains, 
&c., may be obtained from the Secretary of the Institution. 

The annual dinner of the Institution will be held on Wednesday, 
March 16th, in the Grand Hall, Hotel Cecil, Strand, W.C., at 
7.30 p.m. Evening dress. Tickets 10s. 6d. each, exclusive of 
wine, payable on application. 


TORPEDO-BOAT DESTROYER SWIFT. 
WE are enabled to reproduce herewith a striking view of 
the torpedo-boat destroyer Swift, built for the British Navy 
by Cammell, Laird and Co., Limited. This vessel, which 
has several times been alluded to in our columns, is, we may 
remind our readers, one of the fastest warships in the world, 
being capable of a speed of nearly 37 knots. Her boilers are 
fired with oil fuel, and she is provided with turbine 
machinery of a rated capacity of 30,000 horse-power, though 
we understand that as much as 50,000 horse-power has been 
developed. She is provided with four propellers on four 
shafts. Her displacement is 1825 tons. She carries four 
4in. quick-firing guns, and is furnished with two torpedo 
tubes. The engraving brings out well the great height of 
her bows and the size and height of her three funnels. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE HUDSON RIVER TUNNELS. 

AT the ordinary meeting on Tuesday, the 22nd February, Mr. 
James C. Inglis, president, in the chair, the paper read was 
*‘The Hudson River Tunnels of the Hudson and Manhattan 
Railroad Company,” by Charles M. Jacobs, M. Inst. C.E. The 
following is an abstract of the paper* : 

After dealing shortly with the history of the subject, the author 
said that careful consideration of the volume and destination of 
the traffic crossing the river by ferry-boats led to the adoption of 
a pair of tunnels crossing the river from the Pennsylvania Station 
on the Jersey City side to a terminal on Church-street between 
Cortlandt and Fulton-streets on the New York side ; the extension 
of the uptown system to Thirty-third-street and Sixth-avenue, 
with a branch about Ninth-street to Fourth-avenue; a tunnel 
connection on the New Jersey side joining the uptown and down- 
town systems ; and an extension of the downtown system westerly 
to Summit-avenue, Jersey City. 

North tunnel.-Work was actively conducted on the north 
Hudson River tunnel, the first ring being put in on October 22nd, 
1902. Considerable difficulty was met with in driving the tunnel 
through the portion of the bed of the river where the lower portion 
of the tunnel is in rock and the upper portion in silt. Breaks 
oecurred in the overlying soft material in blasting away the rock, 
permitting the air to escape and water to come in. These blows 
were stopped by dumping clay in barges from the surface of 
the river, thus plugging the break in the river bed. Notwithstand- 
ing these and other difficulties, the work progressed, and the tunnel 
was holed through on March 11th, 1904. The north tunnel under 
the river is 19ft. 5fin. in outside diameter. All the other shield- 
driven tunnels are 16ft. 7in. in outside diameter. 

South tunnel.—Work on the south tunnel was commenced on the 
New Jersey side in January, 1903, and continued with some inter- 
missions. In this tunnel the practice of driving the shield through 
the silt without excavation was developed, and a progress of 62ft. 
of tunnel in twenty-four hours wax made. Difficulties similar to 
those encountered in the north tunnel were met with in driving 
the shield across the rock reef, but the tunnel was completed with- 
out mishap, being holed through on August 25th, 1905. 

Downtown tunnels.—Work on the downtown system of tunnels 
was started in Jersey City in 1905 by the construction of a shaft 
near the Pennsylvania Railroad Station, called Pier C Shaft ; it 
was located 387ft. south of the nearest tunnel, and a heading in 








* Full illustrated description will be found in Tuk Excinegr of March Ist 
and 29th and April 12th, 1907. 




















rock connected it with both tunnels. 
were holed through on March 11th, 1909. 


holed through on January 27th, 1909. 
a higher level relatively to these tunnels than in the case of the 
uptown tunnels, they are completely in rock for a distance of 
about 1800ft. All the shield-driven tunnels, aggregating a total 
length of 7.7 miles, have been constructed under compressed air. 

a yew York approach, 





The land tunnels or approaches to the | 





The north tunnel headings | 
The south tunnel was | 
The rock ledge being at 


uptown tunnels on the New York side follow the lines of the | 


streets. The shields were successfully driven around curves with 


radii of 150ft. to 168ft. without mishap. The municipal authorities | 


required that the street should not be closed to traffic during the | 


construction of the railway, involving temporarily planking over 
the street at places when cut-and-cover work was done, while at 
the same time the surface railway and the elevated railway had 
to be permanently underpinned on the roof of the tunnels, and 
temporarily supported during construction of the tunnels. The 
tunnels are of twin section in reinforced concrete, having a con- 
tinuous centre wall between them to maintain their separation for 
the purpose of simplifying the ventilation problem. 

New Jersey approaches.—The approaches on the New Jersey side 
were partly constructed by the shield method and partly by 
timbering, and both with the aid of compressed air. At the point 
where the line connecting the uptown and the downtown system 


| retical axioms relating to the heat engine: We are told that 


joins the uptown system line to Hoboken, a junction was planned, | 
| criterion of perfection, but this could only be attained with « 
| perfect gas, and a perfect non-conducting cylinder to ensure perfect 
| adiabatic expansion and compression. 


and in order to avoid the level crossing which would have been 
necessary if these tunnels had crossed each other at the same 
level, tracks for trains moving in opposite directions were placed 
one above the other instead of side by side. The New Jers 





yi 


approaches to the downtown tunnels were largely in the rock west | 


of the Pennsylvania Station, and were built without the aid of 
compressed air by ordinary rock-tunnel methods. A_ short 
distance, however, after being out of the rock, it was necessary to 
construct these tunnels by the aid of compressed air, a shield being 
used_on one tunnel, and loose-ground timbering methods on the 
others. 

Switch enlurgements.—The enlargements from the standard-sized 
tunnel were made at all junction points to permit the single 
tunnel to branch into two parts. 

Stations.—The stations on the cut-and-cover work on Sixth- 
avenue were made in the ordinary way, and consisted of a series 
of groined arches supported by cast iron columns and the concrete 
side and centre walls. 
street, and the Erie Railroad were built by first driving the 


The stations at Ninth-street, Christopher- | 


tunnels and lining them, then excavating between the tubes and | 


springing a concrete arch between the tunnels, and finally remov- 
ing the side of the tunnels previously driven, and substituting 
steel columns therefor. The Hoboken Station is a three-track 
stub-end terminal, built by cut-and-cover methods, the roof con- 
sisting of a series of groined arches supported by cast iron columns. 
Pennsylvania Station is in rock formation, and consists of two 
separate concrete-lined tunnels, each of 23ft. 6in. span; each 
tunnel contains one track and one platform. Access to the steam- 
railway terminus above is obtained by four hydraulic plunger 
elevators, and tothe street by two such elevators. 

Church-street terminal.—In the terminal of thedowntown systemon 
the New York side the track level is 37ft. below the surface of the 
street, or 12ft. below mean tide level. The station is in sand forma- 
tion, and it wasnecessary to surround theentire site to be occupied by 
the station by a wall of impervious material. This wall was sunk to 
the underlying rock to an average depth of about 78ft. below the 
surface, and in the form of pneumatic caissons built in sections 
about 30ft. long. An office building, twenty-two storeys high, was 


built over this site, and a basement floor below the level of the | 


tracks. 
building were also sunk by means of pneumatic caissons, and after 
sinking the steel columns were erected on these foundations. 


The foundations for the internal columns supporting the | 
| little greater than the cost per pound of low-pressure steam. 
The | 


fioors immediately below the street were placed before excavating | 


below them, in order to take the thrust of the outside walls. 
excavation was then continued until the next floor below was reached, 
when it was erected, and thus continued until the bottom was 
reached. 


The | 


Track.—The track consists of 85 1b, steel rails, spiked to sleepers | 


on broken stone ballast. 

spikes jin. in diameter. 

rails are used. 
Power-house,—The_power-house for furnishing electric current 


Steel tie-plates are used, and also screw 
On the sharper curves manganese steel 


for the road is in Jersey City, and is equipped with two 3000- | 


kilowatt and two 6000-kilowatt turbo-generators. 

Carriages. Special equipment of steel carriages is used, each 
carriage being 48ft. 3in. long by 8ft. 10in. wide and 12ft. in 
height, mounted on bogie trucks. The total weight of the car, 
with 100 passengers, is 88,550 Ib. 

Cost.—The total cost of the work was about £6,000,000 for the 
124 miles of single-track tunnel comprising the system. 

Concrete.—A. marked characteristic of the work was the freedom 
with which concrete and reinforced concrete was used as a substi- 
tute for other forms of masonry. 

The uptown tunnels were opened for traffic on February 25th, 
1908, Fim downtown tunnels on July 19th, 1909. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of 
correspondents. ) 


our 


POSSIBLE POWER FOR THE 


POSSIBLE WEIGHT, 


THE GREATEST LEAS'I 


Sik,~-The ever-present problem of the greatest possible power 
for the teast possible weight grows more acute as modern renin 
ments grow more exacting. It has been abundantly clear for the 
last few years that the ordinary methods of generating and using 
the powers at our disposal have almost reached their limit, that jx 
to say, there has been but little reduction in the dimensions anq 
weight of the beat engine. There is no question that modery 
requirements demand a light but powerful motor, self-contained 
and independent, such as the petrol engine, but this type of 
engine has practically reached its limit at a few hundred horse 
power, and it is hardly possible that its scope of usefulness cai he 
extended much beyond its present sphere. 

The ideal heat engine should have all the advantages of ay 
internal combustion engine, combined with the advantages of the 
steam engine, and the nearer we arrive at the ideal the yore 
compact and powerful our engine will be. In the first instance, 
ability to discharge its duties and first cost are the two princ 
factors to be kept in view. Efficiency and economy are only 
obtainable with care and experience combined with a com) lets 
theoretical knowledge of thermo-dynamics, and practical observa 
tion. The modern triple-expansion steam engine is a perfect 
example of ‘efficiency with experience,” but its bulk and weiyht, 
together with its unwieldy generator, condenser, &c., absolutely 
exclude it from being considered among the greatest-possille 
power for least-possible-weight type of engine. Again, the steam 
turbine has been brought to a high state of perfection, but tends to 
expand in the direction of increased weight and dimensions, nd 
it is even now doubtful whether it can claim any great superiority 
over the reciprocating engine. The animated controversy as to 
the merits and demerits of compound and simple locomotives, 
continues with unabated vigour, and it is a noteworthy fact that 
when everything is taken into consideration, together with th: 
ability to perform the work required, the simple four-cylinder 
high-pressure engine holds its own, so to speak, and may be con 
sidered as one of the best examples of self-contained power 
There are some also who pin their faith to the marine gas 
engine for the future propulsion of warships, and it has attained, 
I believe, a certain amount of success, but | venture to state, for 
the obvious reasons set out below, that this is not the direction in 
which to experiment for what we require. Theory and practice 
point in one direction, viz., high steam pressure with high super 
heat. 

There are excellent reasons for believing that a simple four 
cylinder engine of, say, 1000 horse-power, suitable for a torpedo 
boat or submersible, could be designed and manufactured for 
using steam at 8001b. pressure to the square inch, with a tem 
perature of 950 Fah. or 1000 Fah. At first sight, to the engineer of 
the old school, this may seem fantastic and absurd, let alone th: 
generation of such steam ; but I will say at once that actual pra: 
tice with such pressures and superbeat have already proved its 
feasibility and enormous latent possibilities. As long as we pro 
ceed to experiment in accord with the laws of thermo-dynamic-~ 
there is no reason to suppose that the principle adopted for 
80 horse-power engine should not prove successful for 800 or even 
8000 horse-power. It is undisputed that the greater the power «f 
the heat engine the more economical the results obtained. 

Before going further, it is necessary briefly to state some the: 
** the 
internal energy of a perfect gas depends only on its temperatur: 
and not upon its pressure or its volume ;” and again, ** the greater 
the range of temperature available, the greater the efficiency. 
also the more rapidly the heat flows from body to body, * dif 
ference of temperature is what renders heat-energy available fv 
the performance of mechanical work.” 

Carnot’s principle of what is known as a reversible engine is th: 


Now let us analyse the internal combustion engine and the steam 
engine as they are now used. 

The inherent and fundamental defect of all internal combustion 
engines is the enormous loss of heat which for a variety of reasons 
has to be purposely rejected, and this heat is lost power. 

In the steam or external combustion engine exactly the revers« 
occurs, we lose heat but do all we can to retain it. Every extra 
unit of heat retained is additional power. As heat means power 
there can be no question that we are more likely to obtain greater 
power by retaining our heat than by rejecting it, whatever tem- 
porary advantages may be gained for a particular purpose by 
rejecting it. Up to now the great efficiency of the internal 
combustion engine is due to the heat being used as soon as it is 
generated, but with an explosive gas we cannot go beyond a com 
paratively Jow temperature. With increased heat we have 
increased pressure, or increased volume if allowed to expand, 
which means the use of smaller cylinders for a given power, but to 
attain this it is obvious we cannot have for our motive power an 
explosive gas. A perfect non-explosive gas would be the ideal 
motive power, generated and used as close to the working piston 
as possible. If this were possible, we should soon have a 1000 
horse-power engine for one-twentieth of the weight it now 
amounts to, 

It has already been pointed out that steam as now used is too 
cumbersome, but, on the other hand, the little that has been done 
with steam at high pressure and high superheat, 950 deg., gives us 
an inkling of the immense power that can be generated and used 
in an absurdly small space, compared to “ets practice. At this 
temperature (950 deg. Fah.) steam has been converted into gas. 
and a non-explosive gas, and we are dealing, for all practical pur 
ee with a new, or, rather, a different, motive power, which can 
ve safely used at 800 1b. or even 10001b. pressure to the square 
inch. This is the power we should look to for the future, but the 
text-books can tell us little or nothing about it. We know that 
‘the total heat required to generate 1 lb. of steam increases ax 
the pressure increases, but the difference is very small ; hence the 
cost or heat expenditure per pound of high-pressure steam is ~ 

Tr 
must always be remembered that the highest thermodynamic 
efficiency (0.21) has been attained with the highest superheat used 
(662deg. Fah.), and there is no room for doubt that more 
advantage is to be gained by concentrating our energies on the 
higher temperatures than attempting improvements at the other 
end of the scale. 

Let us see, now, how nearly the use of steam at 800 Ib. pressure 
and 950 deg. Fah. conforms with the motive power we are in search 
of. The volume of a cubic foot of steam rapidly decreases as the 
pressute rises ; thus at 200 Ib. pressure the volume is 2-26 cubic 
feet, at 800 Ib. pressure it is -597, and so on. But, on the other 
hand, its density rapidly increases and the temperature rises till at 
800 Ib. we get 519-6 deg. Fah., without having recourse to super 
heating. Supposing we take steam at 8001b. pressure and 950 deg. 
Fah., it is obvious that it has great density and small volume 
capable of immense expansion and its velocity extremely high. 
probably far in excess of 4000ft. per second, and the greater the 
velocity the more rapidly steam takes up heat. It is clear we are 
at once able to reduce the size of our pipes, use smaller cylinders 
controlled by smaller valves and reduced parts, and it enables us 
to procure a fineness of cut-off quite unobtainable with saturated 
steam. At this temperature the velocity of the steam is so grea 
that on entering the cylinder its effect on the piston might almost 
be compared to the explosion of a gas engine, without the drawbacks 
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of using an explosive gas. In fact, we are using the very essence 
of « concentrated vapour, which we are able rapidly to convert 
again to its natural condition, after having accomplished its pur- 
jose, viz, being the medium of converting heat into power. It is 
found in practice that as long as we maintain and control the 
generation of this ‘‘ fluid heat” the engine maintains its output of 
work, but the moment we return to steam, even at 8001b. pressure, 
through the lowering of the temperature the required velocity 
ceases. Consequently the volume of steam required to transmit 
the same number of heat units to the engine is increased aud the 
heat radiates and is lost before it can be converted into work. To 
put the matter plainly, supposing we generate 100,000 heat units 
and convert them into work through the medium of our engine in 
ten seconds, we are quité unable, on the other hand, to distribute 
this heat over ten minutes without irrecoverable loss in the 
surrounding atomosphere. Hence the advantage of using this 
fluid heat” as fast as mechanical means can accomplish. 

It is open to conjecture that the steam is still superheated at 
exhaust ; but any loss of theoretical efficiency from this cause is 
more than counterbalanced by the wider range of expansion from 
the higher initial temperature. Whether the steam is only “dry ” 
at exhaust or still slightly superheated is a matter of small im- 
portance compared to the necessity of having the required initial 
temperature sufficient to attain the velocity and density, because, 
as already pointed out, we should have to admit a larger volume 
into the cylinder. If the volume is too great the whole cycle of 
operations is deranged, as it is a remarkable fact that the con- 
denser ceases to perform its functions efficiently and the consump- 
tion of feed water by the generator is enormously increased. It is 
probable that kinetic energy, adiabatic expansion and compression 
play an important part in the successful cycle of operations, as the 
more quickly the process of expansion and compression is per- 
formed the more nearly adiabatic does it become. Hence the 
necessity for a high-piston speed and early closing of the exhaust, 
suitable clearance to obtain what is known as “complete” com- 
pression. 

Let us now analyse some of the principle reasons for advocating 
four simple high-pressure cylinders from the mechanical point of 
view, always bearing in mind that we require a small compact, 
independent plant of great power, easily reversed and easily 
controlled, ; 

To begin with, it is clearly impossible to expand our steam by 
using cylinders of increased size, as in present practice, without at 
once defeating our object, therefore we must carry out our full 
ratio of expansion from initial pressure to exhaust ‘in each of the 
four cylinders, As we are using a gas for our working substance 
and obtain a very high compression together with an extremely 
tine “cut-off,” there is, comparatively speaking. little power left in 
the working substance when the exhaust opens. The whole cycle 
of work is so extremely rapid that it is exceedingly difficult to 
irrive at decisive results as to what really takes place. It is 
evident also that all rotating and reciprocating parts being of 
equal weight, we obtain an equal balance and perfectly uniform 
turning movement or torque upon the crank shaft. No one, I 
think, will dispute the advantage of this point in high-speed 
engines. It must be noted, too, that if we run our engine at, say, 
600 revolutions per minute our four double-acting pistons give no 
less than 80 impulses per second, éach one distinct from the other, 
but in such rapid rotation as to merge into one continuous force. 
Without doubt the action of this engine far more resembles the 
iction of a double-acting petrol engine, if such a thing were pos- 
sible, without thi »whacks of the actual explosion and explo- 
sive gas. Of course, iw crdinary valves, valve gears used with 
steam engines would be of little use; and other important 
mechanical details could have to be altered to suit the occasion, as 


always affects two bodies, and it is this foree to which Newton’s 
three laws refer. 

The first states the effect of the force or action, the second the 
manner in which that force or action may be measured, and the 
third states that ‘‘ the mutual action of two bodies "—that is, the 
force—is the same for each body, but oppositely directed. 

I now quote from the book again: ‘‘ Although every force is 
an action between two bodies, still it is conducive to simplicity to 
consider, in the first place, the condition of one of those two bodies 
alone ;” and: ‘‘ Equilibrium or balance is the condition of two or 
more forces which are so opposed that their combined action on a 
body produces no change in its rest or motion.” Thus the 
balancing of forces is really the balancing of two or more actions 
of other bodies on the body considered. 

‘*Pater” stated that ‘before 1832 people believed that the 
pressure on the piston was greater than the resistance of the piston 
to the pressure.” I question this ; | presume that the belief was 
that ‘‘unless the pressure of the steam on the piston was greater 
than the resistance offered by other bodies to the motion of the 
piston, the piston would not begin to move,” which is perfectly 
correct, 

The inertia of the body cannot in the sense given above balance 
any forces acting on the body, for it does not act on the body. It 
may, however, by its effect on other bodies, limit the change of 
motion produced, but cannot prevent that change of motion. 

* Pater’s” Wrangler friend was only unhappy in his use of 
words ; his idea was the true one, that ‘‘ unless the horse pulls the 
cart with a force greater than that with which other bodies resist 
the motion of the cart, the cart will not begin to move.” 

But I need not multiply instances. My position is this :—The 
modern idea, with all its concomitant confusion, that Newton’s 
third law refers to two forces, which therefore balance, is due to 
mechanically colour blind people. Newton never mentioned 
‘*forces” in his third law, because ‘‘action and reaction” were 
but two names for the one thing, the force, viewed from the 
opposite standpoints of the two bodies concerned. There is 
evidence in one of his illustrations that he regarded ‘‘ action and 
reaction ” as due to one and the same cause. 

In conclusion, | would ask—Is any advantage to be gained, 
anything, indeed, but confusion, by using the term ‘ balanced ” in 
two senses and the term ‘‘ force” in three or more ? 

A TEACHER OF MECHANICS. 


March Ist. 





CYLINDER LOSSES. 


Sirk,—-Perhaps the solution of the problem of the ‘ missing 
quantity ” (so often discussed in your columns) may be found in 
the fact that to condense steam into water is a much quicker pro- 
cess than the reverse under the same differences of temperature. 
Suppose one cubic foot of steam at 100 deg. Cent. is contained in 
a vessel of the same temperature—no change occurs ; but, reduce 
the temperature of the vessel to 90 deg. Cent., part of the steam 
will condense in a definite time. Then equilibrium will establish 
itself, and the interior walls of the vessel will be wetted with the 
water from the condensed steam. Now raise the vessel to 
100 deg. Cent. again. How long will it take for the condensed 
steam to become steam again / I say much longer time than it 
required to condense it into water. So the varying tempera- 
| tures and pressures in the cylinder of a steam engine at work 

being periodic, and recurring regularly again and again—are 
much more efficient converters of steam into water than they 
are converters of water into steam. 

London, February 28th. 





A Tyro, 


the essential features of success are perfect simplicity of design. 


reducing friction to a minimum. 

Another point—that by the use of four small cylinders our 
radiation is reduced to a minimum, as the smaller the surface 
exposed to the atmosphere, the less radiation takes place and the 
more easily we car protect our cylinders and pipes. 
same argument holds good with regard to internal loss of heat, as, 
of course, we have literally no “condensation ” to deal with, but I 
am aware that the ratio of proportion of the lost heat between the 
working substance and cylinder walls decreases in magnitude in 


Precisely the | 


| VACUUM CYLINDER JACKETS. 

Sir,—I should like to know if the experiment has ever been 
tried of fitting a vacuum jacket to a steam engine cylinder, and, 
if so, with what result. I should think it might be of some value, 
| though, of course, it would not stop condensation altogether. It 

might be better than ordinary lagging, and it would not use up 

steam like a steam jacket. J. SEABROOK. 
| Bakewell, February 28th. 


larger cylinders ; but, again, on the other hand, this is counter- | 


bilanced in the smaller cylinder by greatly reduced friction of the 
small piston, and it must not be forgotten either that the loss of | 


heat between cylinders is completely done away with, as well as 
receivers and other accessories, besides reducing the size and 
shortening our steam pipes. It could be shown in a like manner, 
with almost any detail, that there are certain advantages to 


counterbalance the disadvantages of four high-pressure cylinders, | 


and, when we take into account the high pressure and tempera- 
ture, besides weight and size, it is clear that it is the best means 
t» attain our ends, 

The strength and tenacity of steel has undergone such 
enormous improvement of recent years that we are safely able to 


reduce the weight and proportions of the working parts of our | 


engine without endangering the factor of safety or general 
stability of the machine. Machinery and methods of manufacture 
have also improved to such an extent that an extraordinary degree 
of accuracy .! the finished parts is easily attained, which 
enables us to reduce friction, and places at our disposal the means 
whereby nine-tenths of the mechanical difficulties can be satis- 
factorily swept away. The skill of our mechanics is second to none. 
All that is required is a little clear thinking, originality, and 
initiative from some of our gifted engineers who are endowed with 
ability and brains. James Watt and early inventors had abso- 
lutely no thermodynamic laws to guide them, but just think for a 
moment what they have handed down to us. Whatever truth 
there may be in the immortal story of the ‘‘spoon and the kettle,” 
the lesson at least teaches us observation and thought, without 
which theory and science are just interesting hobbies, That we 
are going to run a locomotive or drive a battleship to-morrow by 
the means suggested I donot for a moment contend, but I submit 
that, in the face of what has already been done, and taking into 
consideration the present state of our knowledge, the problem of 
the greatest possible power for the least, possible weight is ripe for 
a big step forward, and the time is past for perpetually struggling 
and striving for a doubtful 5 per cent. improvement with saturated 
steam. AGUAS CORRTENTES, 
Egypt. December, 1909. 


MECHANICAL COLOUR BLINDNESS, 


Sik,—My original letter on this matter has not aroused the 
interest that the subject deserves, so with your permission I will 
set forth forcibly and unmistakably the considerations which 
induced me to write to you. 

They are :—(1) The general confusion of ideas where force and 
motion are concerned, which is evident to every thoughtful reader 
of your valuable paper—this must be partly due to teachers ; and 
2) the unaccountable weakness—I had almost written ignorance 
shown in this matter by many modern writers of elementary text- 
books on mechanics, 5 
_ In the first place, Sir, What is force’ 1 ask this question as an 
intelligent engineering student might ;. and I find that most 
modern writers appear to hide either their ignorance or their fear 
of straying from the beaten path by an ambiguous “that” or 
‘whatever ” in their definition of force; as, for instance, ‘force 
is that which produces or tends to produce change of motion,” and 
the student is never distinctly told what the word implies, but is 
left to “‘muddle it out” for himself. Yet the meaning of the 
word is apparent in that much-misunderstood statement, Newton’s 
third law of motion. Some older writers were not so reticent, and 


stated (I quote from a book in my possession) : “‘ Force is an action 
between two bodies, either causing or tending to cause change in 
their relative rest or motion.” 


According to this, a single force 








THE INSTITUTE OF CHEMISTRY AND ITS 
BUILDING. 


| 

Chemistry was held at 30, Bloomsbury-square, on Tuesday, !st 
March, Dr. George Beilby, F.R.S., president, in the chair. 

On the motion of Mr. A. Gordon Salamon, hon. treasurer, 
seconded by Mr. John Hughes, the financial statements for 1909 
were received, and a vote of thanks accorded to the hon. auditors. 

Mr. Walter F. Reid responded briefly for the hon. auditors. 

In moving the reception of the annual accounts, Mr. Salamon 
stated that the income for 1909 had been rather more than suffi- 
cient for carrying on the work of the Institute efficiently during 
the year, while all life compositions received had been invested. 
He was glad to be able to report that at the present time £6363 
had been promised for the buildings fund, and about a half of this 
sum had actually been received. 

The report of the Council was received and adopted on the 
motion of Mr. David Howard, past-president, seconded by Dr. 
Frank Clowes. Mr. Howard remarked on the increasing work of 
the Council and officers. Those who had held office were apt to be 
dangerous critics, but he had come to express his approval of 
what had been done. The work of the Council was in the 
right direction; he alluded especially to the new _ require- 
ment in the final examination of a useful knowledge of 
French and German. He believed that this addition would prove 
of great benefit to chemists, and he knew that it could be left to 
the examiners to apply the test of this knowledge humanely. 
They did not want school, commercial or legal, French and 
German, but a useful knowledge, sufficient to enable them to con- 
sult technical literature in those languages. Arising out of the 
report, a short discussion followed with reference to the buildings 
fund. Mr. John Hughes expressed_the hope that all Fellows and 
Associates would endeavour to support the fund and not leave it 
to a few generous donors to make up the £15,000 required. He 
thought every member might at least double his annual subscrip- 
tion during the five yéars the fund remained open. He hoped 
the Council would consider whether such a suggestion might be 
enforced. Mr. Arthur Claudet, while not wishing that the double 
subscription should be made compulsory, said he thought the 
annual subscription of one guinea was insignificant in considera- 
tion of the value of the Institute’s qualifications. Replying to a 
question by Professor R. Meldola, the Registrar stated that the 
Council were empowered under the by-laws to raise the subserip- 
tion to two guineas. Mr. H. Droop Richmond opposed the idea of 
raising the subscription. He thought that the strength of the 
Institute lay in the number of its members and an increased sub- 
scription would deter candidates from taking the qualifications. 
Mr. E. Grant Hooper, vice-president, suggested that a resolution 
might be passed expressing the hope that the members would 
make a combined effort and not leave the raising of the fund to a 
few. The President, however, said that it would not be in order 
to pass a resolution at that meeting, but he promised that the 
whole question would receive the very careful consideration of the 
new Council. 

Mr. George T. Holloway, Mr. Robert E, Alison, and Dr. L, T. 
Thorne were elected honorary auditors. 

Dr. Beilby then delivered his address. He referred to the great 
losses sustained by the Institute through the deaths of Dr. W. J. 


| 
| 
| 
| 
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Russell, past-president, Dr. Ludwig Mond, chairman of the 
Chemical Technology Examinations Board, Dr. Charles Graham, 








| themselves. 


and other chemists of note. Referring to the work of the Council, 
he said that he was glad that the py dase included a number of 
young fellows representing the modern school of chemistry who 
were able to bring new ideas and fresh light upon their work. 
He referred to the recent appointment of honorary local secre- 
taries, through whom chemists in the different parts of the 
Empire and in India could be kept in touch with headquarters. 
They would also be able to take an interest in candidates intend- 
ing to join the Institute, and arrange for local examinations. He 
proceeded to show how the Institute had fulfilled the duties im- 
posed upon it by the Royal Charter by providing for the community 
a class of properly qualified professional men for public chemical 
appointments for general practice and in connection with industria! 
concerns. The diplomas of the Institute were generally recognised 
as the outward sign of sound professional training ; the Institute 
had undoubtedly influenced the teaching of the Universities and 
colleges, and had endeavoured to encourage the production of men 
who could not only talk about chemistry, but who were able to 
apply their knowledge usefully. In conclusion he made a special 
appeal to the members to support the buildings fund, and 
expressed his gratitude to those who had already responded, and 
especially to the corporations and firms not directly connected 
with the Institute from which substantial donations had been 
received. 

In moving a vote of thanks for the address, Sir William Ramsay 
said he was inclined to think that the tendency was to trust too 
much to the results of examinations. He was of opinion that the 
aim of the examiners should be to ascertain if the candidates could 
converse freely and easily on their subject and put it into practice. 

Mr. Bertram Blount, in seconding, said that Sir William Ramsay 
had given a definition of a chemist. Speaking as one of the 
examiners for the time being, he could say certainly that the 
Board endeavoured to distinguish those candidates who could not 
only talk, but do something. He endorsed the opinion of the 
president that it was well to have young fellows on the Council, so 
that fresh views were introduced, and he felt the time had come 
when the hitherto over-modest chemists were able to assert them 
selves and take a — place among the professions. 

The vote having been put to the meeting by Sir William 
Ramsay, and carried, the president briefly replied and declared 
the result of the election of the officers and members of Council. 
The following were elected censors :—-Professor Percy F. Frank- 
land, Mr. David Howard, Professor J. Millar Thomson, and Sir 
William Tilden. 





Diary.—The Locomotive Publishing Company. Limited, Pater 
noster-row, is issuing a pocket-hook and diary specially designed 
to meet the wants of the locomotive engineer. The diary occupies 
a comparatively small part of the little volume, the bulk of which 
is taken up with useful notes, tables and diagrams about -loco- 
motives. There is, for an example, a series of tables giving the 
leading dimensions of different types of engines on the principal 
British railways, followed by outline drawings of the locomotive 
Then we find notes on tractive power and draw-bar 
pull, with a complete set of curves for different sets of conditions, 
whilst an interesting section exhibits the different systems of 


| compounding. Not only locomotive men will find the volume 


| 
| 


useful to refresh their memories, but the railway amateur, whose 
nawe is legion, will welcome it. 


CONGRESS OF MINING, METALLURGY, AND GEOLOGY,—An Inter 
national Congress of Mining, Metallurgy, Applied Mechanics, and 
Practical Geology will be held in Diisseldorf between the 19th and 
the 23rd of June next. The Committee of Honour now numbers 
52 gentlemen, and the Council of the Committee of Organisation 
includes 88 members. The applications for membership received 
up to the end of January of this year reached 750, about one-third 
of them coming from abroad. Several committees—a Local Com- 
mittee, an Entertainments Committee, a Press Committee, an Ex- 
cursion Committee, a Ladies’ Committee, &c.—are already at work 
in Diisseldorf and Essen on the necessary preparations for the 
various arrangements. Applications to take part in the Congress 


| should be made before March 15th to the “ Arbeitsausschuss des 


Internationalen Kongresses Diisseldorf, 1910” (Committee of 
Organisation of the International Congress, Diisseldorf, 1910), 
Diisseldorf, Jacobistrasse 3-5, from which body all further informa 


| tion may be obtained. The subjects to be discussed cover a very 


wide area, as will be realised when it is stated that about one 


| hundred papers are down for consideration. 


THE thirty-second annual general meeting of the Institute of | 








DuNbDEE ELectricity SuprLy.—A new municipal electricity 
station, which has been under construction at Dundee for about 
three years past, was formally opened on February 23rd. The 
ceremony of opening was performed by Dr. J. A. Ewing, C.B. 
Dundee Corporation has generated and supplied electricity since 
1893, having begun in Dudhope Crescent-road with a small con- 
tinuous current supply. Additions were made from time to time, 
until the site would not admit of further extensions, and the new 
works just opened were begun. These have been erected on a site 
on the river frontage, and in order to secure substantial founda- 
tion, hundreds of piles were driven. The building is built of brick, 
and there is ample room for future enlargement. Included in the 
engine-room machinery are two steam turbines of a capacity equal 
to 5500 horse-power, coupled to Dick-Kerr generators, with con- 
densers and air pumps ; while -in the boiler-house are four large 
water-tube boilers capable of evaporating 25,0001b. of water per 
hour. Inan underground pump-room are*two centrifugal pumps of 
200,000 gallons capacity, driven by vertical spindle variable speed 
motors. Labour-saving devices have also been freely adopted. 

THE SocteTy OF ENGINEERS (INCORPORATED).—After fifty years 
of contemporaneous existence, the Society of Engineers, established 
in 1854 and the Civil and Mechanical Engineers’ Society, founded 
in 1859, have now been amalgamated under the above designation. 
The objects of the two societies were latterly identical, although 
originally there was aslight difference in their work. Advantage 
has been taken of the changes rendered necessary by the junction 
of interests to amend in certain respects the by-laws and articles 
of association of the societies, so that certain defects previously 
existing shall be made good. Two classes of Fellows of the Society 
are now recognised. The presidents, vice-presidents, and members 
of Council of the two amalgamating societies and those members of 
not less than ten years’ standing constitute one class: while 
the other comprises those candidates who possess the neces- 
sary qualifications now laid down in the articles of association. 
Article 6 states that such candidates ‘‘shall be not less than 30 
years of age; shall have received adequate scientitic education and 
engineering training; shall at the time of their election have 
occupied a responsible post for at least five years ; and shall have 
passed the Society’s examination, or such other examination as may 
be recognised by the Council as exempting candidates therefrom.” 
Among other changes we notice a reduction in the subscription 
for junior associates, the introduction of voting by proxy at any 
general meeting, and facilities for voting by post on any question 
affecting the interests of the Society. The by-laws prescribe new 
rules for the election of members, for the nomination of and 
balloting for the Council, and the establishment of a business direc- 
tory and employment register. Under By-law No. 2, mob voting 
has been discarded, and electors vote only in the case of candi- 
dates of whom they have knowledge. One adverse vote in five 
shall exclude, provided there are not fewer than five adverse votes, 
and a rejected candidate shall not be eligible for election within 
twelve months of such rejection. Any Fellow, Member, or Asso- 
ciate Member may be nominated by ten corporate members for 
election as a member of the Council or as an officer of the Society, 
and the names of such candidates are to be. placed on the ballot 
list prepared by the Council. When voting for the election of such 
officers members are no longer compelled to vote fora fixed number 
of candidates, whether they know them or not, 
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THE ELECTRIC PRODUCTION OF IRON FROM 
IRON ORE.* 
No. IL.+ 
THE FINAL ELECTRIC REDUCTION FURNACE. 

As will be seen from the drawing, the furnace consists of a 
lower portion, the melting chamber, and an upper portion, the 
shaft. The melting chamber is constructed somewhat like a 
crucible, 2250 mm. diameter and 1500 mm. high. It is 
covered by a cupola-shaped vault, and is lined with magnesite. 
When the charge descends through the opening in the centre 
of the vault a free space is formed between the charge and 
the brickwork. Tests have proved that when the ingredients 
of the charge are crushed to ordinary sizes the natural angle 
of the material is 50 deg. to 55 deg. to the vertical. In 
the drawing of the furnace this surface is indicated by 
dotted lines. The electrodes, three in number, are introduced 
into the melting chamber through such parts of the vault as 


are not in contact with the charge, and are brought intocon- | 


é 





| 
| 




















tact with the exposed surface of the latter. Experience 
derived from the experiments with previous types of furnaces 
prove that this arrangement is a very important part of the 
construction. Between the ends of the electrodes a fusion 
zone is formed, through which the material must pass. Here 
is, therefore, an analogy to the concentration of heat in front 
of the tuyeres of an ordinary blast furnace. 

In order to protect the brickwork and increase its dura 
bility three tuyeres are arranged just below the vault. 
Through these comparatively cold gas, drawn from the upper 
part of the shaft by means of a fan, is blown into the free 
space between the vault and the charge. The gas absorbs 
heat from the exposed surface of the charge and from the 
vault, and thus tends to lower the temperature in the free 
space. This reduction of temperature, however, causes no 
waste of heat, for the heat absorbed by the gas is, of course, 
again given off to the cooler portions of the charge as the gas 
ascends through the shaft. 

Sight holes are provided in the tuyeres, so that the tem- 
perature of the inner surface of the vault can be observed, 
and the quantity of circulating gas adjusted in accordanee. 

The supports for the electrodes consist of strong steel 
frames, which form a backing for the wedges, by means of 
which the copper plates for transmitting the current to the 


TABLE III.— -Summary 


Consumption of 


. Ore 
Lime. | 


Ore. “ 
oe | + lime. 


| was left open and the electrodes were lifted out. 


| 100 kilos. ore, 4 kilos. lime, and 22 to 24 kilos. coke. 
| greatest number of charges per 24 hours when using coke was 


} . os 
working was therefore 0.86. 


| from 21 to 28 kilos. charcoal per 100 kilos. ore. 
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| on wire ropes insulated electrically from the conductors. 
| These wire ropes connect with the mechanism for the adjust- 
ment of the electrodes. In order to protect the electrodes 
| from the oxidising effect of the air outside the furnace, they 
| are covered with asbestos paper and sheet iron. The open- 
| ings in the vault for insertion of the electrodes are water- 
| cooled, and there are special sealing arrangements, not shown 
| in the drawing, to prevent the gas in the melting chamber 
| from escaping around the electrodes. 
| The shaft, which has a height of 5.2 m. above the melting 
| chamber and a maximum inside diameter of 1.525 m., rests 
| on a steel foundation ring supported on six independent iron 
posts placed around the melting chamber. Owing to this 
construction, it is possible to repair or replace those parts of 
the furnace which are exposed to the greatest wear and tear— 
| that is to say, the vault and the melting chamber —without 
| disturbing the shaft. The form of the shaft resembles, as 
may be seen, the well-known shape of the ordinary blast 
furnace, and is provided with a closed furnace top. 
Starting and working of the furnace.—The electric reduc- 
tion furnace was started on the 7th of May, 1909, and, with 
| the exception of some unimportant interruptions, was kept 


| in continuous working until the 30th of July, 1909, when it 


was closed down for certain reasons, although still in perfect 
working order. The furnace was started in the same manner 
as an ordinary blast furnace. The hearth was heated with a 
wood and coke fire, and while this was being done the top 
Afterwards 
some charcoal and coke were charged, the electrodes were in- 
troduced, and the current turned on. The shaft was then 
filled with ore and limestone mixed with charcoal and coke 
to make the charge more permeable to the gas. The propor- 
tion of charcoal was decreased gradually, and at the end of 
the first week the charges consisted of 100 kilos. ore, 3 kilos. 
lime, and 24 kilos. coke. Later a mixture was used of 
The 


62; the shaft held 72 such charges, and the highest relative 
When charcoal was used the 
greatest number of charges per 24 hours was 80; as the shaft 
held only 41 such charges, the relative working was then 
1.95. When only charcoal was used the proportion varied 
The char- 
coal was measured by volume, and 1 hectolitre charcoal was 


| reckoned at 16 kilos., owing to the rather high proportion of 


moisture contained in it. 

On starting, while the furnace was still cool, the current 
kept close up under the vault, which thus became highly 
heated and even partly fused. As soon as possible the circu- 
lation of gas was started, and this cooling by means of gas 
drawn from the upper portion of the furnace proved very 
effective. The temperature of the vault went down, and the 
heat was driven down toward the bottom of the furnace. 
The electric current, of course, took the course which offered 


TABLE II. 


Feo Mno 


fires from 


0.12 
0,24 
0,13 
5.58 
0.33 
Trace 
0.42 
0.29 
0.60 
Traces 


71.65 
76.36 


Grangesberg, “ cuttings” ore 
Langgrufvan, briquettes 
Magnetic concentrates 
Johannisberg .. .. .. 
Skottgrufvan, washed ore 
Tuollavaara 

Taberg. . 

Finnmossen 

Nordmark .. 

Brazilian ore, hematite 


1.09 
91.72 


| the leasi resistance—that is to say, through those portions of 


the material which were not exposed to cooling agencies. 
After the furnace had reached proper working conditions it 
could, however, be worked for several days at a stretch with- 
out the heat showing any tendency to ascend towards the 
vault. The use of charcoal in the charge appeared to assist 
in attracting the heat towards the bottom of the furnace. 

On some occasions it has happened that the quantity of 
iron obtained has not been in any reasonable proportion to 
the percentage of iron in the material charged. During one 
week, for instance, 48 tons of ore were charged, but only 17 
tons of iron were obtained, corresponding to 27 tons of ore. 
During the following week 22.6 tons of ore were charged, and 
23 tons of iron were obtained. This can be explained only 
by supposing that partially reduced iron had adhered to the 
sides and bottom of the furnace. 


It also happened during the working that carbon accumu- ! 


Electrodes. 


’ 


Coke. 


lectric 

energy, 
Kw.-hours. 

Pig iron pro- 

duced. 
Utilised.! 
Consump- 

tion.2 
Charcoal. 


E 


; computed.® 


pure carbo 





Kg. 
18,672 
5,446 
9,746 
5,906 
564 


Kg. 
86,634 | 
67,334 | 
98,102 
62,296 | 
65,415 1 
64,318 | 


21,722 | 
| 


STG Ome Oo to 


21,400 | 


441,885 | 23,936 | 465,821 | 41,334 


_ 


496 


! /.e., actually consumed in furnace. 


9,364 | 198,935 


| 0.565 
0. 
0.482 


| 187,467 
| 116,591 


| 105,485 | 
| 123,130 
115,770 
44,245 


240 


BERS 
Omak -10—" 


15,300 


_ 


| 891,623 | 280,307 2410 147.6 | 206.5 | 354, 


A wel yses 


ios 


o) 
3 


2,96 


Per ton of pig iron. 


Electric 
energy con- 
sumed. 


H.P. | 


years. | hours. 


511 | 
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the ore was charged against the walls and the top of the 
charge was kept somewhat below the level of the Bas-collect. 
ing cylinder. No ore was then carried over by the gas. jj 
would therefore appear that for electric reduction furnaces 
briquetting of fine ore is not necessary, and that this item of 
cost can therefore be saved. 

Some small mishaps during the working have to a certain 
extent influenced the results. Thus, for instance, at the end 
of the first week one of the water-cooled tuyeres around ono 
of the electrodes developed a leak, so that for a time the 
furnace had to be worked with only two electrodes. On 
account of defects in the electric machinery the transformers 
of the furnace had twice to be coupled direct to the high- 
tension circuit and to work with 60 cycles instead of 25, and 
so forth. 

During the working there were no irregularities in the 
current ; even when tapped the pointers of the measuring 
instruments remained stationary, and the electrodes required 
adjustment only at long intervals. The highest permissible 
load on the electrodes was about 000 ampéres per phase, 
The power factor at 25 cycles corresponded to cos @ = 0.8 
0.9, at 60 cycles cos ¢ = 0.7. The amount of electric encrgy 
which can be conveyed to the furnace obviously depends on 
the internal resistance of the furnace, so that the lower this 
resistance is the more energy can be absorbed without the 
voltage becoming too high. With 25-cycle current the fur 
nace could be worked at a pressure of 80 volts; at 60 cycles 
a maximum of 65 volts could be used. The voltage across 
the furnace depends mainly on what fuel is used, and the 
proportion between the fuel and the ore. The figures in 
Table I., which are taken from the daily records, are illustra- 
tive of this point. 


TABLE [, 
Volts 
between 
phases. 
34 
36 


Current 

per phase, 

amperes 
2600 
S800 
6300 
7600 
7600) 
9200) 
TOOK) 


Fuel used. 


Coke only (in excess)... 
ma (no excess) oo R 
Charcoal (insufficient) as 
(correct proportion) 
” yee 
Coke and charcoal (in excess)... 2 
; (correct proportion) 


” 


Only when a large quantity of iron was kept in the hearth 
could its influence be detected on the internal resistance of 
the furnace, and even then it was comparatively slight. 

The furnace proved very simple to attend, the working was 
uniform, and it was tapped about every six hours. During 
the working seven different compositions of charge were 
tried, and the results will be described below. The main 
purpose of the experiments was to develop a practicable con 
struction of furnace, and it was therefore first charged with 
rich and easily reducible hematite of inferior quality on 
account of its content of phosphorus. The consequence of 


of Ores Used. 


Com 
Aly | TIL! SiO. positicn 
| 
of 


charge 
Per cent, 0 


| 4.19 83 
009 | — | 57.70 0,004 
wo; — A 004 3 6 
007 | 11.72 0.13 6 

2.46 — 087 | 8.44 0,00 6 

Traces , 0.00 : 007 | 0.09 fand > 

= 5.30 | 0.014 0.00 , 

4.31 023 0.00 
1.95 023 0,00 

Traces 0.126 0.03 


O35 Traves | Lands 
23 yb 4 

2.14 
0.91 0038 
O16 
.0038 
006 
010 
O10 


055 


this was, however, that later it became impossible to produce 
the finest grades of pig iron from first-class ores, as it was 
always contaminated by the remains of the phosphoric ore 
in the furnace. 

Composition of :— 


Lime. 
v5% 


(O°5-0°7 % SS) 


Composition of the Different Charges. 
No. 1.—826 charges, consisting of 100 kg. Griangesberg 
‘‘cuttings’’ ore, 4 to 5 kg. lime, 10 to 26 kg. coke, and 


10 to 0 kg. charcoal. 
No. 2.—574 charges, consisting of 100 kg. Langgrufvan ore 


of Results with the Different Compositions of Charge. 


Yield of iron. 


Time. 
Of which 
Total 


hours. | Work- 
ing. 


In- 
| terrup- 
| tions. 


Per H.P. 
In the ore. 


Kw. 


(368 days). 


Electrodes 
utilised. ! 


. | Tons. 
| 2.40 


| 92 


=> | 
8 
sl | 


3645 
3295 
3114 
2473 
3245 
3334 
2892 


tw 


| gene 


58.00 
| 54,00 
| 70.43 


roar - 
moe 


—] 


60 02 


i 
on 


3181 8.0 30,0 


2 i.e., actually consumed in furnace plus stumps remaining. 


% In computing the consumption of chemically pure carbon, the carbon content of coke is assumed at 85 per cent., and of charcoal at 75 per cent. 


electrodes are pressed against these. Each electrode con- 
sists of two carbons, placed side by side, and each of 
330 mm. by 330 mm. section.{ The copper plates referred to 
connect with copper cables of sufficient length to permit 
adjustment of the electrodes. The electrodes are suspended 

*Report by Lars Yngstrém, Director of the Stora Kopparbergs 
Bergslags A.B., on Experiments made at the Company’s Domnarfvet 
Ironworks, Sweden. Translation from ‘ Bihang till Jern Kontorets 
Annaler, 1909.” 

+ No. I. appeared February 25th. 

{ In the drawing the electrodes are shown as consisting of only one 
—* but in the last experiment two carbons placed side by side were 
used, 





lated on the hearth if an excess of fuel had been charged, and 
this caused various difficulties. By increasing the propor- 
tion of ore these difficulties were, however, soon remedied. 
It is easy to prevent these occurrences, as the slag gives a 
good indication of an excess of fuel in the charge. In such 
case calcium carbide is formed, and the slag has a distinct 
odour of acetylene. 

On certain occasions the furnace showed a tendency to 
hang up, but when 80 per cent. of the ore in the various 
charges was distributed, close to the walls, this trouble disap- 
peared. It has proved possible to use exclusively finely 
divided ore in the electric reduction furnace if the whole of 





(briquettes), 11 to 18 kg. lime, 0 to 21 kg. coke, and 20 to Okg. 
charcoal, 

No. 3.—959 charges, consisting of 100 kg. Griingesberg 
‘‘cuttings’’ ore, 2 to 4 kg. lime, 8 to 13 kg. coke, and 13 to 

kg. charcoal. 

No. 4.—599 charges, consisting of 100 kg. Tuollavaara ore, 

kg. lime, 7 to 11 kg. coke, and 17 to 11 kg. charcoal. 

No. 5.—623 charges, consisting of 20 kg. Tuollayaara ore, 
80 kg. equal parts of Finnmosse, Taberg, and No rk ores, 
5 kg. limestone (partially calcined), 4 to 0 kg. coke, and 18 to 
26 kg. charcoal. 
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No. 6.— blown into the melting chamber hydrogen is formed, owing | raise or lower the temperature of the furnace by regulating 
Ore from to the prevailing high temperature. the current. It has been demonstrated that it is possible to 
so S ‘Todi Skott. Johannis. ime. — Charcoal. Consumption of electrodes.—This question is of some | produce iron with less than 1 per cent. of C, but the slag has 
— * grufvan, grufvan. berg. importance, for an estimate of the economical results which | then contained a considerable proportion ofiron. Generally 
97 at kg. 50... .. DW .. .. 30 6 21 may be obtained in an electric reduction furnace. For the | the carbon has varied between 2 and 3 per cent. q 
13 45 a 4 S > = No. 1, 2 and 7 compositions of charge the consumption of In an electric furnace it is very easy to raise the Si-content 
24 i: 45 10 15 2 16 electrodes was abnormal, owing to certain special circum- | of the pig iron; one analysis has shown 3.61 per cent. Si. 
W2 4, 55 0 .. 10 2 16 stances, and the results noted from these tests should, there- | But the Si content can also be kept down to 0.3 to 0.5 per 
oo 7 ae a 16 fore, not be taken into account. Table VI. gives a review of | cent. 


No. 7.362 charges, consisting of 64 to 50 kg. Brazilian 
ore, 2 kg. lime, and 16 kg. charcoal. 

The working results, with the different compositions, are 
tabulated in Table ITI. 

The fact that the yield of iron is so high in comparison 


with the iron content of the ore charged is probably due to 


some inaccuracy in weighing out the charges. 


Fuel consumption.—As no air can enter the furnace if it is | 


well constructed and properly managed, the fuel consump- 
tion for different ores will depend exclusively on the oxygen 
content of the ore, and on how much of the carbon is burnt 
to CO,. Or, briefly, the fuel consumption under normal 
conditions will be equal to the theoretical. The working 
results found prove this conclusively, and an example may 
be submitted : 


TABLE IV. 








| ioe | 
L | ‘ 
ie sis i a | 
| oe $i sags | ac 
= = asee o:= w 
)guessk| 822 | £22 | 
| oe Ses. 2 
| = CS) asek | & 
|< ae ae | 
| ¥ a Y 2 | | 
a = | —s 
252 43 39—44.7 | FeoO, | 8.8 
| | 
4 | 254 } 25 | 24-28 | Fea 65.6 
| | 
> | 284 115 | §—23.8 Fes04 54.5 


With regard to No. 3 and No. 4 the correspondence is very 
good. In the case of No. 5 it is satisfactory when it is taken 
into consideration that the furnace was then worked some- 
times with and sometimes without circulation of gas. 

The consumption of fuel is in a definite mathematical 
relation to the CO, in the escaping gases. If m signifies the 
percentage (by volume) of CO. in the gas, and /: = per cent. 
carbon in the iron, then the consumption of carbon, C, in 
kg. per ton of pig iron figures out as follows :— 


If the iron is contained as FeO, ; C 321.43 (100 — k) | 10k. 
100 + m 

If the iron is contained as Fe,0,; C 285.7 (100 — k) + 10k. 
100 + m 


These formul# are only valid for chemically pure carbon | 


and a gas which contains only CO, and CO. 

It is evident that the circulation of the furnace gases must 
have a decided influence on the proportion of CO, found in 
them. The compilation in Table V. of gas analyses made 
during the working shows this plainly. Unless otherwise 
stated the figures refer to the escaping gases. 


TABLE V. 











| losses agree surprisingly closely. 


| Composition of the | 5 
; | gas, volume per cent.| 2% 
Date. — of 22 Remarks. 
; COg CO \CHy H oy 
C Be 
3) 86) Tam 75 | Circulation stopped for 
8/6 llam _ several days, but 
86 3pm - again started and 
8/6 5pm 75 kept uniform 
96  10a.m 
10/6 | 12 noon 300 | Circulation reduced 
116 llam. 320 | Further reduction 
12/6 ll a.m. 240 | Still further reduction 
156 9am. 150 | Increase of circulation, 
15/6 ll a.m. - which is afterwards 
156 4pm. kept uniform 
166 10 a.m. 220 
16/6 10 a.m. 500 | This sample taken from 
| the bosh, i.e, the | 
| lower conical portion 
' a | of the shaft 
>| 67 | 10am. | 22.0 350 | Circulation stopped 
7/7 9 a.m. 11.0 - 90 i 
| 87 | 10am. 8.0 - 135 ms 
8/7 10 a.m. 8.0 260 Sample taken from the | 
| | bosh 
| 97 | 9am. | 17.2 220 | Circulation started and 
| | kept uniform 
| 97 3pm. | 17.6, — - 
| 10/77 | Sam. 19.5 die ce 
| 11.30 a.m.) 21.0 — 


10/7 | 
| 





* The temperature in the gas outlet was determined by means of a 
mercury thermometer and in the bosh by a Le Chatelier pyrometer. 


These figures speak for themselves. They show that for 
the No. 3 composition of the charge the proportion of CO, in 
the gas increases from 14.5 to 39 per cent., while the tempera- 
ture of the gas increases from 75 deg. to 220 deg. Cent. The 
iron was contained in the form of FesOs. 

With regard to the No. 5 composition of charge, for which 
& comparatively poor magnetic ore was used, the figures indi- 
cate that, when the circulation was stopped, the proportion 
of COz in the gas fell to 8 per cent.— the same as in the lower 
part of the shaft—but when the circulation was started it 
increased again gradually to 21 per cent., while the tempera- 
ture at the discharge pipe increased to 215 deg. Cent. The 
results also show that a certain constant speed of circulation 
is in each case the most advantageous, that an increase above 
this speed only contributes to an increased temperature of 
the escaping gases, while at the same time a decrease in the 
proportion of CO, can soon be traced. 

The most advantageous speed of circulation in each 
separate case must be determined by practical experience, and 
it is self-evident that to some extent it depends on the volume 
of the furnace shaft. No determination has been made of the 
quantity of the circulating gas, but it may be-estimated at 
four to five times the volume produced in the furnace per 
unit of time. 

A remarkable feature is the high proportion of hydrogen in 
the gas. In part it may have been contained as such in the 


charcoal used, but the greater part must originate from the 
moisture in the fuel. 


For, when the damp furnace gas is 


the results from the remaining tests. 


TABLE VI. 
Electrodes Electrodes 
utilised.! consumed,2 
Kg. per ton of pig iron. 
De ep lng 0 ee 


Composition of 
charge, No. 


3 

| 4 70 12.7 
5 8.1 14.3 
6 6.9 19.4 
34H 2 13.8 


1 i,e., actually consumed in furnace. 
2 i.e,, actually consumed in furnace p us stumps remaining. 





The electrodes used were of Swedish manufacture and were 
made of retort carbon with a permissible current density of 
|4 ampéres per square centimetre. With regard to electrode 
| consumption experiments indicate that the above average 

figure may be reduced by about 40 per cent. Still better 
| results may, of course, be expected with electrodes of better 
| quality. 

| The consumption of electrodes may be materially reduced 
| 

| 


by improved arrangements. By suitable jointing of the 

electrodes the consumption might be reduced to the point at 
| which the total consumption is equal to the amount actually 
| burnt in the furnace. In the experiments only about one- 
| half of the length of the electrodes could be utilised. 

Efficiency of the furnace.—Of particularly great importance 

|is the electric efficiency of the furnace, by which is meant 
| the relation between the electric energy utilised and the 
amount of energy conveyed to the furnace. The electric 
| current is utilised in the furnace for the following pur- 
| poses :—(1) Production of the temperature required for the 
reduction ; (2) melting and superheating of the iron and 
slag; (3) driving off H,O and CO, from the charge; (4) 
heating the furnace gases. 

The sum of these quantities of energy, less the heat which 
is generated by the combustion of the fuel with the oxygen of 
the ore to a gas containing more or less carbon dioxide, is the 
exact quantity of energy which theoretically must be con- 
veyed to the furnace by the electric current, and this is what 
has above been referred to as the heat utilised. The electric 
current must also cover the losses of heat through 

(1) The cooling water in the tuyeres around the electrodes. 

(2) The electric conductors and contacts. 

(3) Radiation from the brickwork. 

In considering the efficiency obtained at the different tests, 
the results with the Nos. 1, 2, and 7 compositions of charge 
should be excluded; the two former because the furnace was 
not then in normal working condition, and the latter because 
the working was continued for too short a time. 

The highest efficiency reached in these tests has therefore 

| been 58 per cent. 

| It will be seen from the above that the losses vary between 
| 230 and 271 kw., and that they are higher toward the end of 
| the working than at the beginning. 


TABLE VII. 






z 
= 7 
2% z= 
eg = 4 
se 2 
v ‘2 
3 3114 
4 | 254 1438 2473 | 
6 | 284 1741 2445 | 0.54 | 580 | 318 | 271 | 54.5 
| 
| | 
6 | 204 1870 | 3334 0.56 59S 335 263 | 51.5 
1 


According to observations made the losses referred to in 
Table VII. are divided as follows :— 
Losses through the cooling water... 
conductors and contacts 
radiation 


118 to 125 kw. 
40 
81 to 110 
Total losses ... ... 239 to 275 
It will be observed that the calculated and the actual 
By constructing furnaces 
for greater power, say, 2500 horse-power, and by givingspecial 





| attention tothe conditions which affect the heat losses, it does 








not seem improbable that a furnace could be constructed with 
an efficiency of about 80 per cent., and in that way a produc- 
tion would be obtained exceeding three tons of ore per horse- 
power year if fairly rich ores were used. 

Durability of the furnace. —It is evidently difficult, on the 
strength of the experiments made, to come to any definite 
conclusions with regard to the cost of the necessary repairs of 
the furnace. The present furnace has, however, been working 
continuously for 85 days, and may thus be regarded as having 
been proved to fulfil all requirements which may reasonably 
be expected from an electric furnace, and particularly in view 
of the fact that when it was dismantled its condition was such 
that the working might quite well have been continued for 
some time longer, if other circumstances had not necessitated 
its being dismantled. 

The weakest part of the furnace is the vault, but by cooling 
with circulating gas it can be protected from melting in a 
quite satisfactory manner. The bottom of the hearth and the 
walls of the shaft obviously are not exposed to more wear and 
tear than is the case in ordinary blast furnaces. It has 
happened that the brickwork behind the electrodes has 
become red hot, but at such points cooling by means of 
circulating gas may be arranged, and, moreover, it is quite 
easy to repair the furnace at these places during the working, 
if the brickwork should be burnt out. By the use of suitable 
arrangements and materials it would, therefore, appear that 
the durability of the furnace will prove quite satisfactory. 

Quality of the iron and slag.—It appears that in electric 
reduction furnaces it is easier than by any other method to 
produce iron of varying composition, as it is very easy to 


It may be considered that all of the phosphorus in the 
charge enters into combination with the iron. But it should 
| be observed that in an electric furnace only one-third as 
| much fuel is required as in an ordinary blast furnace, and 
| as in the production of the highest grade of charcoal pig iron 
|the greater part of the phosphorus is derived from the 
| charcoal, there is a prospect that iron with less phosphorus 
| may be produced in an electric furnace than in an ordinary 
| blast furnace. 
| A particular advantage of the electric reduction furnace 
is the possibility of eliminating sulphur. From a charge 
containing about 0.5 per cent. S, iron with less than 0.005 
per cent. S has been produced. The condition for eliminat- 
ing the sulphur is here—as in other electric furnaces—a basic 
slag of high temperature. Calcium carbide, formed by the 
electric current, probably plays an important part as trans- 
mitter in the elimation of the sulphur. 


TABLE VIII. 

















Tapping C. Si. Mn. Ss. ¥. 
No. 
Per cent. Per cent. Per cent. Per cent. Per cent. 
2.10 0.22 0 40 0.030 1.42 
3.65 1.67 0.39 Traces 0.89 
3.44 1.06 0.29 Traces 1.31 
3.50 1.58 0,26 Traces 0.89 
3.10 1.03 0.18 0.005 - 
2.8 6,03 0.040 0.117 
2 0.05 0.035 0.143 
2 0.038 0.065 0.076 
2.: 0.06 0.045 0.080 
3% 0.21 — 0,910 0.15 
3.09 0.14 0,020 0.194 
2.41 0.20 0,020 0.150 
2.02 0.07 0.044 0.091 
2.88 0.08 0.0380 6.104 
2.5 0.13 0.050 0.075 
2 0.47 0.020 0,070 
2: 0.40 0.025 0.053 
2 0.18 0 030 0.042 
2 0.06 1.07 0,020 0.036 
2. 0.19 1 07 0.015 0,044 
2. O19 1.30 0.020 0 O84 
245 E.. 3.61 2.09 0 005 0052 
249 2. 0,20 1,40 0.005 0.057 
253 2. 1.67 1.08 0.005 0.046 
257 3. 0.62 0.72 0.025 0.04) 
261 2. O17 0.26 0.025 0.020 
265 2.§ 0.09 0.37 0.015 0.041 
273 3: 0.35 0,29 0. 05 0.056 
277 3.1 — 0.66 0.005 0.062 
227 -: 0.08 0,09 0.015 0.020 








As examples, some analyses of iron from different charges 
taken from the records are given in Table VIII. 

The variations of the proportion of iron in the slag are 
illustrated in Table IX. by analyses of slags from the No. 3 
composition of charge. 

Table X. gives a couple of complete analyses of slag frgm 
tappings 245 and 247, 

TABLE IX, 


Fe. 8. Si0s. 

* Per cent. Per cent. Per cent. 
Raw slag ‘ 6.44 0.55 31.46 
Normal slag si. [esos 0.38 33.30 
Light coloured slag .. 0.61 0.70 30.11 


Conclusions.—Judging from the results of the experiments 
at Domnarfvet, it would appear that the problem of produc- 
ing iron from the ore in an electric furnace has been solved 
both technically and commercially, but, in order to demon- 
strate the matter conclusively, experiments on a larger scale 
should be continued. A condition for profitable working is, 
of course, that sufficient electric power is available at a low 
cost. 

A summary of the advantages of the electric reduction 
furnace over the ordinary blast furnace shows these to be 


| principally :—Lower cost of ,construction for the furnace 


proper, as no blowing machinery or hot-blast stoves are 
required ; a saving of about two-thirds of the fuel required 
for blast furnaces ; finely divided ores can be used without 
previous briquetting ; the gas produced has a high thermal 
value, as it is free from nitrogen; it is possible to produce 
direct in the reduction furnace iron lower in carbon than the 
ordinary pig iron; labour is somewhat reduced, as transport 
and charging of fuel is reduced by two-thirds. 

















TABLE X. 
Tapping FeO. MnO.| MgO. | CaO. AloOs. | Si0g. | P2O5.| S. | Fe. 
p.c. | p.c. D.C. .C. | pc. p.c. p.c. .c. | pe. 
245 0.23 | 0.48 | 17.48 8.0) Tate ‘Seanss 0.016 | 0.06 | 0.18 
257 3.19 | 2.68 31.66 | 6.51 | 41.10 | 0.04 | 0.05 | 2.48 
| | 


| 15,43 


In the future it will probably prove advantageous to com- 
bine electric reduction furnaces with electric steel furnaces, 
which will refine the fluid iron from the reduction furnace. 
It would, therefore, appear that in the future electr:city will 
be a still more important factor in the iron and steel indus- 
try than has yet been the case. In the compilation of this 
report valuable assistance has been rendered by Mr. Axel 
Lindblad, engineer, to whom is due greatest credit for the 
design of the electric reduction furnace, and by Mr. Sven 
Danieli who has carried out the daily supervision of the 
experiments. 

Tests with electrically produced pig iron.—In connection 
with the above may be added the following report from the 
Storfors works on the use of electric pig iron in the open- 
hearth furnace and the further manipulation of the steel so 
produced. 














TABLE XT. 
r 
r vase | | 
Analysis)! ¢. Si. . | Mn. Ea A” 
vO, | 
Piva | 
Per cent. Per cent. | Per cent. Per cent. | Per cent. 
174 2.90 0.058 | 0.40 0.045 | 0.128 
175 3.25 0.049 | 0.46 0.035 0.113 
176 SO ) 0.082 0.31 6.030 0.078 
177 | 3.35 0.030 | 0.37 0.045 0.084 











Quality of the pig iron.—The composition of the pig iron 
is shown in Table XI. 


The pig iron was of very white 
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quality and in part over heated, and as seen from the 
analyses very low in silicon. 

Melting.—Two charges were melted for which were used :— 
Electric 
pig iron. 

Kilos. 
6000 
6000 


FeMn. 

Kilos. 
8 
so 


Ore. 
Kilos. 
400 
500 


Total. 
Kilos. 
10,000 
10,000 


Charge No. Serap. 
Kilos. 
4000 
4000 


A 169 
A174 
The working of the furnace was quite normal, and the pig 
iron was far from showing the poor qualities usual in white 
pig iron low insilicon. Nounusual boiling could be noticed, 
and the addition of the ore was done in the usual manner. 
Che teeming of the steel was normal, and the ingots were of 
good quality both as regards surface and, so far as can be 
judged by the splitting of an ingot, as regards piping and 
blow-holes. 
The steel had the following composition :— 
P; 
Per cent. 
0.032 
0.084 


Si. 
Per cent. 
0.003 
0.008 


Charge No. Ss. 
Per cent. 
0.040 
0.035 


Mn 
P = re ent. 
65 


an 


Cc. 
Per cent. 
0.10 
0,12 


A 149 
A lj4 


The percentage of manganese in the steel is somewhat | 
which was | 
made under the apprehension of too cold working with pig | 


high, owing to a rather large addition of Fe Mn, 


iron so low in silicon. 

Working the steel when hot.—On account of the prevailing 
labour troubles, only one ingot of charge No. A174 could be | 
rolled. Round billets 65 mm. diameter were rolled. These | 
were further drawn into tubes 44 mm. outside diameter and 
+ mm. thickness of material. In all of these treatments the 
steel proved to be of very good quality, possibly somewhat 
softer and more ductile than our ordinary steel. In order to 


ascertain the tensile properties, a piece taken from thedrawn | 


tube was tested in the t The results were as 

follows : 
Original diameter of the test piece, mm. 

Original area of the test piece, sq. mm. 
Elastic limit, kg. per sq. mm. 
Breaking stress, kg. per sq. mm... 

Elongation me: asured on a len; gth of 200 mm. 

100 mm. : 

50 mm. 

Working of the steals hon cold.—On account of the labour 

troubles only five of the rolled tubes could be cold drawn, 

and this only with two draws to 38 mm. outside diameter 

with 3mm. thickness of material. As far 

judged from this short test the steel appeared softer, more 

ductile, and more easily drawn than our ordinary steel. A 
test in the testing machine gave the following results :— 

Original diameter of the test piece, mm. $ 
Original area of the test piece, mm. 

Elastic limit, kg. per sq. mm. 
Breaking stress, kg. per sq. mm. 

Elongation, me: asured on a length of 200 mm., 

100 mm. 

50 mm. 


testing machine. 


> per cent. 


60... 


as 


sq. 


per cent. 
” 38.8 

“A * « ‘ . 515 
The surface of the tubes was very good, and the tubes 

withstood the flanging, compression, flattening and twisting 

tests without any trace of cracks. 


CAMBRIDGE GRADUATES IN ENGINEERING. 


Joard of the 
to the 


WE are requested by the Appointments 
University of Cambridge to give publication 
following memorandum :— 

1909 the 


Early in Appointments Board of the University of 


Cambridge caused a return to be prepared showing the employ - | 
ent at that date of all those who had graduated in Honours in | 


™m 
Engineering since the establishment of the Mechanical Sciences 
Tripos. In order to procure materials for this return a circular 
was issued to all those graduates whose addresses were known | 
for particulars of their then employment, and 
which they had had, and for certain other 
information. It been thought that the 
may be of interest to many persons, such as parents, school- 
masters, employers, and others, who are directly or indirectly con- 
cerned with the education of engineers, and the Board have there- 
fore decided to publish a short analysis of the return, which has 
been drawn up for them by Professor Hopkinson. 

The Mechanical Sciences Tripos was established in 1894, in which 
year seven candidates obtained Honours. The number now is, on 
the average, thirty per annum, and the standard represented by 

the examination is rather higher than it was at first. The number 
of those in the Honours List in the years 1894 to 1906, 
inclusive, of whom 133 belonged to the years 1902 to 1906. 
rhe return prepared by the Board included also the year 1907, 
but the graduates of that year have been left out of this analysis 
because in most cases they were still employed as apprentices when 
the return was made, and had not, therefore, finished their educa- 
t In 176 cases out of the 252 the Board obtained iuformation 

either by means of the above-mentioned circular or from other 
sources—and that which follows refers to these 176 The 
ages of these men range from 23 to 38, but the average age is not 
much over 28, because the greater number graduated in the more 
recent Triposes. This should not be forgotten in considering the 
facts presented in the following analy sis. 

The employment of the 176 graduates at the 

be roughly classified as follows : 


yr 


practical experience 


kj 
iSKl 


has 


appe 


was 


ton. 


cases, 


ginning of 1909 


be 
may 


Directors or partners in manufacturing concerns... 

Partners in consulting engineering firms pa 

Subordinate positions in manufacturing firms 
(ranging from draughtsman or works manager’s 
assistant up to works manager 

Assistants to consulting engineers ii 

Professors or heads of teaching institutions ... 

Assistant teachers.. box! . at : 

In service of Goverrment, “municipalities, or rail- 
way companies in the British Isles 

Government engineering services abroad 

Miscellaneous 


S 


4 


\s was to be expected, no return of remuneration was furnished 


in most of the cases coming under headings 1 and 2, but where the 

graduate is a director or partner in a well-known firm it may be 

surmised that the remuneration is satisfactory, and probably much 

in excess of that earned by men in subordinate positions. Insome 

the graduates in Classes 1 and 2 had entered established 

businesses ; in others, they had started concerns of their own—in | 
several instances with marked success. The salaries of the men 
coming under heading 3 varied from £150 for the youngest up to 
about £500, the average being about £200. The salaries of those 
who were in the teaching profession varied from £170 to £1000, the 
average being about £400. The salary of a man of 29 empluyed in 
the Government engineering service in India would be about 
£460. 

These figures as to remuneration support the conclusion that | 
until he isabout thirty years of age a Cambridge graduate in Engi- 
neering can earn considerably more as a teacher or in Government 
yr than if he enters the service of a private firm. On the | 
other hand, the salaries of the higher officials in private firms are 
probably superior to those attached to positions of equal responsi- 
bility in Government or municipal services, and, of course, the 


case: 


could be | 


also of the | 


facts thus collected | 


“THE ENGINEER 


remuneration of those in the highest places is very much greater. 
| In the teaching profession also the pay is better at first, but not s« 
| good. in the long run as in practical engineering work. 
| salaries of the twenty-three teachers referred to in this return, 
however, are probably above the average, because one-fourth of 
them are occupying well-paid 
institutions, and many spent two or three years before or after 
graduation in acquiring practical experience, which is now an 
essential qualification for the better-paid posts of this character. 
Among those coming under the heading ** Miscellaneous ” 


the others in course of preparation, three journalists, two soldiers, 
| two architects, one artist, a clergyman, and a missionary, Three 
| are engaged in scientific research—two at the National Physical 
Laboratory—and the remainder in commercial pursuits of various 


kinds. 


course of instruction there should not be inferior to the older 
| studies of the University as a general training of the mind, useful 
to anyone, whether he become an engineer or not. |The consider- 


able number of men who, after graduating in Engineering, have | 
been successful in other walks of life is some evidence that the | 


policy of the School in this respect has attained its object. 
A few remarks may be added as to the course followed by Cam- 
bridge graduates in the two years immediately after graduation. 
In the year 1908—which may be taken as typical—43 men 
graduated in the Mechanical Sciences Tripos, but of these only 30 
| obtained Honours, the remaining 13 being allowed the Ordinary 
Degree. It should be mentioned that the Ordinary Degree when 
allowed to a Tripos candidate represents a fairly high standard, it 

| being laid down in the regulations that it shall not be awarded 

unless the examiners are of opinion that the candidate could have 
obtained a First Class in the Special Examination in Mechanism 

| for the Ordinary Degree. The situations filled by these men at 
the beginning of 1909 are known in every case but two, and were 
as follows: 

Premium apprentices in works 

Premium pupils with civil engineers ; 

Pupils or apprentices not paying a premium 

Salaried posts (one teac her 

Still at Cambridge ; 

Employment other than engineering 

. No employment (one il!) 


_ 


“1Ss St he Oo BS 


In most years it is found that any gri cies’ in the Tripos who 
wishes to do so can obtain practical experience with a good manu- 
facturing firm without paying a premium, provided that he is 
willing to go to some trouble in searching for work and is not too 
particular as to the kind of work to which he is put. In many 

j} cases he will earn small wages, up to £1 or £1 10s. per week. 
Some men, however, prefer to become premium pupils, in the 
belief that they get more varied experience. There is some truth 
in this, but it is doubtful whether they really do any better, for 
the purpose of apprenticeship is rather the attainment of a certain 
| way of looking at things than the acquisition of detailed technical 
knowledge ; and this purpose is secured almost equally well what- 
| ever class of work be done, provided only that it be done in a 
commercial workshop and in the close company of workmen, 
rather than in an office or testing-house. The premiums charged 
by manufacturers vary from £50 to £150 per annum; those 
exacted by the “‘ civil” engineers are rather higher, and it is diffi- 
cult to enter this branch of the profession without laying out a 
considerable sum in premiums. The workshop training in most 
| cases lasts two or three years, which will include some time in a 
| drawing-office, and the market value at the end of that time of a 


| 
| 
} 
| 
} 


young engineer who has been to Cambridge and has had this train- 
ing seems to be about £150 per annum. 
| depends on the opportunities 


i) 
| 
| 
| 


His further progress 
which happen to come his way and 
nis ability to make use of them, and, as in other walks of life, 
character and general capacity count for more than technical or 
scientific knowledge. 

The ‘‘salaried posts” in the above analysis are mostly in the 
| Government service or in teaching. A young man with an 
Honours Degree can generally get a post of this kind within a 
short time after graduation, and so earn his living at once, but it 
is possible that the experience which he gains in such a position is 
| less valuable, and his ultimate prospects poorer, than if he becomes 
an apprentice. 

Of the seven men who appear under Heading 5 as spending a 
fourth year at Cambridge, tive were engaged in research at the 
engineering laboratory. 

It may be added that most Cambridge men come straight to the 
| University from school, and get the whole of their practical 
| experience after graduation. A small proportion, however, per- 

haps two or three per annum, have spent more or 

works before entering the University. 
information summarised in this circular that this procedure is 
| either better or worse than the other. 

In addition to those who enter for the Mechanical Sciences 
Tripos, from thirty to forty students per annum proceed to the 
Ordinary Degree by taking the Special Examination in Mechanism. 
This examination is easier than the Tripos, and adapted for men 
who have not much aptitude for mathematics. The preparation for 
it ordinarily covers five terms’ work. The information available as 
to the after-careers of these men is not so complete as that referring 
to Honours men, but is sufficient to give a general idea of what 
becomes of them. A common practice for such men is to enter for 
the Associate Membership Examination of the Institution of Civil 
Engineers, which they generally have little difficulty in passing, a 
few months after graduation. They then into works as 
apprenticesand follow much the samecourseas Honoursmen. While 
not quite equal to Honours men on the average in technical know- 
ledge and ability, many of them have excellent business capacity 
and do well in practical life. The chief objection hitherto to the 
Ordinary Degree course in Engineering—otherwise an excellent 
piece of education 
the miscellaneous collection of subjects comprised in the General | 
Examination. Under regulations recently passed, however, it 
will be possible to obtain an Ordinary Degree by combining the 


go 


| Special Examination in Mechanism with, say, the Special Examina- 
| tion in Chemistry or Geology. 
| has not much aptitude for mathematics to spend the full three 
| years in acquiring a good general education in scientific principles 
| and the manner of their application. 


Thus it will be open to a man who 


LAUNCHES AND TRIAL 


steamer ; built by 


TRIPS. 


HIMALAIA, steel screw 
Shipbuilding Company, Limited ; to the order of Mr. 
covich, of Trieste; dimensions, 402ft. by 52ft. by 29ft. 
carry 8100 tons; engines, triple-expansion, 26in., 42in., 
Sin. stroke, pressure 180 Ib. ; 
| Marine Engineering Company ; launch, January 31st. 

BJORNSTJERNE BJORNSON, steel screw steamer ; built 
Gray and Co., Limited ; to the order of Mr. Vilhelm Torkildson, 
of Bergen ; dimensions, 122ft. 6in. by 54ft. by 28ft. 1lin.; engines, | 
a -expansion, 26in., 42in., 70in. by 48in. stroke, 

80 1b.; constructed by the Central Marine Engine Works; trial 


D. Trip- 
8in.; to 
72in. by 


| oe February 9th. 


BIRCHWOOD, steel screw steamer and Sons, 
Limited ; to the order of W. W. 
dimensions, 328ft. by 45ft. 8in. by 23ft. 6in.; engines, 
pansion, pressure 160 1b.; constructed by Blair and Co 
Jaunch, February 10th, 
TORPEDO-BOAT destroyer ; built by Cammell, 

the order of the Admiralty ; ; dimensions. 266ft. 
launch, February 15th, 


; built by Ropner 


triple-ex- 
., Limited ; 


Laird and Co.; to 
by 28ft. by 16ft.; 


The 


posts as professors or heads of | 


( No.9 | 
above) are seven barristers, four of whom are in active practice and 


It has been from the outset a guiding principle with those | 
| responsible for the conduct of the Engineering School that the | 


less time in 
There is no evidence in the | 


has been that four terms had to be devoted to | 


the Northumberland | 


by Wm. | 


I yressure | 


( ‘onstantine, of Middlesbrough ; ti 


Marcu 4, 1910 . 





ZinoviA, steel screw steamer; built by Wm. Gray 
Limited ; to the order of Michalinos and Co., of London : 
sions, 342ft. 6in, by 47ft. 6in. by 23ft. 24in.; engines, triple-expan- 
sion, 23hin., 38in., 64in. by 42in. stroke, pressure 180 1b.; cop. 
| structed by the Central Marine Engine Works ; | trial trip 
February 16th. ; 

BENBROOK, steel screw steamer ; built by Craig, Taylor and Co,; 
| to the order of Joseph Hoult and Co., of Liverpool; + 
| 7000 tons ; trial trip, February 16th. 

RAMSGARTH, steel screw re Be 

and Co.; to the order of R. and J. Rea, of Liverpool, ( Cardiff 
) and Southampton ; dimensions, 2! ote by 36ft. 3in. by 20ft. Yin, . 
to carry 2320 tons ; engines, triple-expansion, 18in., 30in., 50jn, hy 
36in. stroke, pressure 1801b.; constructed by Richardsons, 

Westgarth, Limited ; trial trip, February 17th. 

A 600-TON steel dump hopper barge; built by the Blyth Ship 
| building and Dry Docks, Limited ; to the order of the North 
Eastern Railway re ‘ompany ; the machinery has been supplicd by 
Tangyes, Limited, and Lobnitz and Co., of Renfrew ; launch, 
February 17th. 

BENGROVE, steel screw steamer 

to the order of Joseph Hoult and Co., 
carry 7000 tons ; launch February 24th. 


and Co, 


) ; dimen. 


| 


wry 


built by Sir Raylton Dixon 


; built by Craig, Taylor and Co, ; 
Limited, of Liverpool ; to 


BRANTFORD, steel screw steamer ; built by the Northumberland 
ie age Company, Limited ; to the order of Furness, Withy 
and Co., Limited ; dimensions, 365ft. by 51ft. 44in. by 28ft. 44in.- 
to carry 7200 tons; engines, triple-expansion, 25in., 40in., Tin, 
by 45in. stroke, pressure 180 1b. ; constructed by Richardsons, W est 
garth and Co., Pimited, of Sunderland ; launch, February 2 

STEEL screw package freight steamer ; built by the Clyde Shi) 

| building and Engineering Company, Limited; to the order of 

Steamers Agency, Limited, of ¥ ontreal ; dimensions, 24Sft. bin. 
by 43ft. by 26ft. 6in.; engines constructed by the build: 
launch recently. 

SNAEFELL, twin-screw steel screw steamer ; built by Cammell, 
Laird and Co., Limited ; to the order of the Isle of Man Steam 
Packet Company, Limited ; dimensions, 270ft. by 41ft. 6in. bea 
engines, triple-expansion, pressure 195 Ib.; launch, recently. 

BoverTON, steel screw steamer ; built by the Tyne Iron 5! 
building Company, Limited ; to the order of Evan Thomas, 
cliffe and Co., of Cardiff; dimensions, 341ft. by 48ft. by 24 
engines, triple-expansion, 24in., 40in., 65in. by 42in. st: 
pressure 180]b.; constructed by the North-Eastern Marin 
gineering Company, Limited ; trial trip, recently. 
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AND GENERAL TRADES 
WOLVERHAMPTON, AND 


THE 
OF 
OTHER 


IRON, COAL, 
BIRMINGHAM, 
DISTRICTS. 


(From our own Corresponde nt. ) 


A Quieter Tone. 

THERE is a temporary lull in the iron trade this week. 
New business is not coming to hand freely. At the same time 
makers are fairly well engaged upon old contracts, and although 
quotations are shaded here and there, yet, taking things all ro 
they are pretty well maintained. It had been thought that 
the political situation decided by the elections trade would settle 
down for the spring and summer, but the uncertainty which still 
exists appears to be reflected in the iron trade also, So far, ho 
ever, the giving way is only slight, and a rally might occur at 
time. 


Pig Iron. 

A medium business is done in pig iron, and prices 
fairly well kept up. Cold blast is quoted 115s.; best all-min 
forge, 85s.; and foundry, 90s. North Staffordshire forge is 50s. t 
51s. 6d. and best 58s. to 59s., while South Staffordshire commo 
forge is 48s. and part-mine 50s. to 5ls. Midland descriptions ar: 
scarce and dear, Derbyshire being quoted 50s. to 51s. and North 
ampton 49s, to 50s. It is stated that two new furnaces are to |x 
put into blast upon Northampton iron before very long. 


Manufactured Iron. 

A large production of unmarked bars continues to b« 
made, and pon rll vse are £6 5s, to £6 7s. 6d. The marked bar 
makers are well off for work and continue to quote £8, with Ear 
Dudley's ** L.W.R.O.” brand £8 12s, 6d. For rivet iron £6 15s 
to £7 is asked and for slit nail rods £7, whilst gas strip is quoted 
£6 5s, to £6 7s. 6d. There is a pretty good demand for blac! 
sheets, quotations being as follows :—Singles, £7 5s. to £7 bd. 
doubles, £7 10s. to £7 12s. 6d.; trebles, £8 to £8 2s. 6d. 


The Steel Trade. 

There is a good demand for steel, both semi-finished 
constructional, and prices are well maintained at about the follow 
ing rates :—Bessemer sheet bars, 2s. 6d.; Siemens sheet bars 
£5 5 angles, £6 2s. 6d. to 2.5 girder plates, £6 to 
6d.; boiler plates, £7 joists, £6 mild bars 


7s. 


} 
and 


. os. 


7s. 10s. ; 5s.3 


8.5 
£6 
£6 7s. 6d. to £6 17s, 6d. 


The Midland Iron and Steel Wages Board. 

The annual meeting of the Midland Iron and Steel Wage- 
Board was held in Birmingham on the 29th ult., Mr. G. Macpherson 
presiding. The chairman proposed the adoption of the thirty 
fourth annual report. This stated that the board now consisted of 
53 firms. From December 5th, 1908, to February, the rate paid to 
ironworkers for puddling was 8s, 6d. per ton, and that rate was 
maintained at various settlements during the year, remaining at 
the same figure in the last period of December 4th, 1909, t 
February 5th of this year. The Welsh Committee, which was 
affiliated with the board in 1900, had grown in importance to such 
an extent as to be the instrument for regulating the sheet trade of 
Great Britain, working under the schedule of sheet mill wages 
established in South Staffordshire by the Midland Board. Eleven 
| firms were now included in the committee. Many questions had 
| been solved and claims adjusted in the most amicable manner. To 
encourage the day men to use their best exertions to increase the 
output, a bonus system had been inaugurated, together with a 
schedule of wage rates to be paid to the day men, and it had 
worked satisfactorily. It had been found, however, that in some 
of the works which had joined the Welsh Committee since 
April 17th, 1993, when the bonus system came into force, the bonus 
was not being paid. The chairman, in the course of his speech. 
said the average prices realised during the twelve months arrived 
at by the selected firms was £6 4s. 3d. per ton for the whole year, 
and the rate for puddling remained at §s. 6d. per ton. 


constructed by the North- Eastern | 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, 


Thursday. 


Better Pig Iron Outlook. 

THE attendance on our Iron Exchange on Tuesday was 
well up to the average. The feeling was a trifle better, and it was 
thought in some quarters that bottom prices for pig iron had been 
touched, At any rate, sellers did not display any inclination to 
push sales, and second-hand lots are of small bulk. If anything 
the trend of prices was in an upward direction, especially for 
| English makes, although there was some weakness noticeable in 


lea . . ’ : > 
| Seotech, which was in buyers’ favour, and occasionally 6d. to 9d, 


| 
| 








. WE 








Marcu 4, 1910 





THE ENGINEER 








ros ao 


er ton lower. Hematite, owing to large demand for shipment, is 
held for full rates. Towards the close there was more inquiry. 
Forge iron remains dull, 


Finished Iron and Steel. 
All classes of finished iron are steady, and recent prices 
are maintained. There were small lots of foreign billets on offer 
at rates rather under official. Plates are very steady. 


Copper, Tin, and Lead. 

Copper: The Tube Association has been dissolved, and 
the consequence has been a tendency to lower rates. Brass tubes 
remain unchanged, Tin: English ingots about 40s. to 50s. per 
ton lower. Lead: Sheets quiet and unchanged. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d. ; 
Derbyshire, 56s. to 56s. 3d.; Northamptonshire, 58s, to 58s. 6d. ; 
Middlesbrough, open brands, prompt, 60s.; April-June, 60s. 6d. 
Seotch: Gartsherrie, 62s.; Glengarnock, 61s. 6d.; Eglinton, 
60s. 6d., delivered Manchester. West Coast hematite, 66s. to 
66s. 6d.; East Coast ditto, 66s., both f.o.t. Delivered Heysham : 
Gartsherrie, 60s.; Glengarnock, 59s. 6d.; Eglinton, s. 6d. 
Delivered Preston: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; 
Eglinton, 59s. 6d, Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. ; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; 
boiler plates, £7 7s. 6d. to £7 12s. 6d.; plates for tank girder and 
bridge work, £6 12s. 6d. to £6 15s.; Enblish billets, £5 to £5 5s.; 
foreign ditto, £4 17s, 6d. to £5; cold drawn steel, £9 10s. to £10. 
Copper: Sheets, £72; tough ingot, £64 to £63 10s.; best selected, 
£63 to £63 10s. per ton, Copper tubes, 84d. to 9d.; brass tubes, 
7d. to 73d.; condenser, 8d. to 88d. ; rolled ‘brass, 64d. ; brass wire, 
63d.; brass turning rods, 6$d.; yellow metal, 6}d. to 63d. per Ib. 
Sheet lead, £17 per ton. English tin ingots, £148 10s, per ton. 












The Lancashire Coal Trade. 

There was a fair attendance on the Coal Exchange, with 
rather more inquiry for slack. House coal, however, was quiet, 
except for best qualities, and, judging from what one hears, it is 
thought the recent advance will not long be maintained. The 
troubles in the Northern coalfield, as well as in South Wales, 
however, still cause more demand in Lancashire, and the coal- 
owners therefore adhere to official rates for the present. On 
shipping account there is not so much life, and the feeling is 


easier, 





BARROW-IN-FURNESS, Thursday. 
Hematites. 

The trade being done in hematite iron is not so brisk as it 
has been of late, but makers recently secured some good forward 
orders, and are in no immediate want of trade at the moment, but 
it is evident that consumers will soon require fuller deliveries, as 
there are indications which point to brisker times in all depart- 
ments of trade which usually take large quantities of metal. This 
remark applies as much to the home consumption as to that on 
foreign, colonial, and continental account. Very little trade is 
being done with America, and there is nothing to encourage the 
opinion that there will be any growth in the trade on this account ; 
but some interesting orders come occasionally from Japan, and it 
is likely this business will grow. The value of hematite iron has 
undergone no change during the week. Makers are still quoting 
tits, net f.o.b. for mixed Bessemer numbers, and warrant iron 
is at 64s. 3d. net cash sellers, while buyers are offering 3d. less, 
In special hematites, for which a good demand is maintained as 
1 on home as on foreign account, the prices ruling range from 
HSs, to 70s., according to specification. Some of these specifica- 
tions are of a very exacting character. Iron ore is not in as full 
demand as of late, but there is, nevertheless, a fair amount of 
tivity at native mines. Prices range from 13s. to 20s. for ordi- 
uary and best classes net at mines. 








Steel. 

There is no material change in the steel trade. The 
demand for Bessemer sorts is steady, and the mills at Barrow and 
Moss Bay, now the only rail plants in the district since it has been 
determined to re-model the plant at the Derwent works at Work- 
ington for the tire and axle trade, are kept steadily going, and 
there is every likelihood of a continuance of this activity for some 
months to come. Orders are coming to hand pretty freely, and 
the outlook is much better than it has been for a long time past. 
There is also a steady trade being done in tin bars, hoops, sole 
plates and sleepers, and Bessemer sorts generally. There is a 
better demand for mild steel, but the mills at Barrow are kept 
closed down, as it is found impossible to work them at a profit at 
present prices, 


Shipbuilding and Engineering. 

Considerable interest is centred in the work of construct- 
ing the large dirigible airship for the British Admiralty, by Vickers, 
Sons and Maxim at Barrow. The special shed which is being built 
to house this vessel when she is built is nearing completion, and in 
the meantime the component parts of the airship have been made 
in the shops of the firm, and are now ready for assembling. 

3efore long it will be possible to get a view of this vessel. Every- 

thing up to now has been done ix camera, but in the course of a 
month or two the vessel will have to make her appearance in 
public. Of course, great care and caution will still be exercised to 
keep her form and style a secret, but when she is ready for experi- 
menting with there will be no means of preventing those who wish 
to see her from doing so. Shipbuilders are busy on the Brazilian 
floating dock and on the floating dock being built at Barrow for 
Aberdeen. The keel has been laid of the cruiser scout Dartmouth, 
and preparations are being made to lay down the cruiser battleship 
Princess Royal, 


Shipping and Coal. 
The shipping trade is reasonably active, and freights are 
more satisfactory than they have been. Coal and coke are in good 
demand, and the latter product is scarce. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal—Firmer Business. 

As we are nearing the shipping season, the steam coal 
trade is getting a little firmer. Tnquiries are becoming more 
frequent, and rather more business is being done at prices approxi- 
mating to 10s. per ton at the pits. All local railway contracts are 
now dealt with except the Great Eastern Company, and in the case 
of the contract for the latter company the quotations sent in are 
the same as those accepted by other companies, 9s. 3d. per ton. 
The export trade, in the ordinary course, is always looked for 
about Easter, but this season Easter comes so early that it will be 
more correct to say the middle of April. Hull shipments continue 
rather heavy, due in a large degree to the trouble in the North in 
the case of shipments which are in immediate request, and where 
orders, which would under normal conditions go to Durham and 
Northumberland, are at present being supplied from South and 
West Yorkshire. This extra business has now lasted about six 
weeks, and at the time of writing there appears no immediate 
prospect of a definite settlement. 


Gas Coal Contracts—The French Floods. 


Inquiries for renewals of gas coal contracts are coming in, 
but only slowly, as is usual at this time of the year, contracts not 





being general until next month. There is a general impression 
that 1s. to 1s. 6d. per ton advance will be obtained on last year’s 
quotations. As the floods subside, a little more business is being 
dcne with the Seine Valley, and a few shipments are leaving this 
week for the gas companies in that district. Some orders for gas 
coal, usually supplied from the North, continue to be received in 
South Yorkshire. This business, of course, will gradually diminish 
as the settlement of the trouble is steadily and slowly effected. 


House Coal Still Firm. 

Domestic fuel continues in fair demand, as is usual at this 
season of the year, the demand being probably increased through 
the fact that some idea of reduction was held by merchants at the 
end of last year, and no great stocks have been laid in. That 
expectation of lower prices was not realised ; hence the orders 
coming forward more freely for replenishing stocks. Prices steady, 
best Barnsley making from 12s. 6d. to 13s. 6d. per ton ; seconds 
from 10s, 6d. to 11s. 6d. per ton—all at pits. The London call for 
the a qualities is brisk, and for the Eastern Counties’ markets 
as well, 


Small Coal and Coke. 

Small coal maintains its activity, both for the Lancashire 
mills and for coke-making. Official prices remain as before for 
classes of coal required for these purposes, viz., 5s. to 6s. per ton. 
The coke market is steady. Business, though on a smaller scale, 
continues to be done with the Durham district. Quotations, 
under contract, are as follows :—Best washed coke, 12s. 6d. to 
13s, 6d. per ton; unwashed, lls. 6d. to 12s. 6d. per ton—the 
higher figures being rather more freely obtained. 





The Iron Market. 

Conditions remain very much as have been reported now 
for several weeks. Since prices were raised buying has been very 
limited. There is nothing new with respect to the market in 
hematite. Consumers are only buying from hand to mouth, and 
there is no disposition shown to make very large forward contracts 
at present rates. Lincolnshire makers are disposed to do business 
at current quotations up to the end of June, but for deliveries after 
that date they require a premium of 2s. per ton on the official 
figures. For similar forward deliveries the Derbyshire makers also 
require more money. Quotations, all net, delivered in Sheffield 
and Rotherham :—Hematites, West Coast, 80s. to 82s. per ton ; 
vast Coast, 76s. to 77s. per ton; Lincolnshire, No. 3 foundry, 

s. 6d. per ton ; No, 4 foundry, No. 4 forge, No. 5 forge, mottled 
poe white, 52s. 6d. per ton ; basic, 55s. per ton ; Derbyshire, No. 3 
foundry, 54s. per ton ; No. 4 forge, 52s. per ton. 








Billets, Bars, Hoops, and Sheets. 

More business is reported this week in these classes of 
finished material, the feeling being that there is little prospect of 
a decline in raw material, the tendency, in fact, being accounted 
quite the other way. Consequently the advances in quotations 
previously noted are firmly maintained. For soft billets the basis 
price is £5 10s.; for the higher qualities, £5 15s. and £6; bars, 
£6 15s. per ton. Hoops and sheets do not move, the former stand- 
ing at £7 10s, per ton and sheets at £8 10s. per ton. 


Military, Railway, and Steel Trades. 
The three armour plate firms in Sheffield are still working 


at the old orders of last year, which, however, will soon be com- | 


pleted, as they are in the finishing stage. No new work is yet 
reported, but if the new ships are to be got out in the time pro- 
posed, orders should not be long delayed. A little more is being 
done in ordnance, partly due to the Sheffield connection with the 
Coventry Ordnance Works, which recently received a considerable 
amount of work from the Government. 


booked by engine builders at a distance have found considerable 
work for the Sheffield district. The home railway companies are 
ordering rather more freely foractual requirementsand stock replen- 
ishment. There are also a number of inquiries from abroad, chiefly 


for the Colonies, India and South America. No orders of any | 
magnitude are coming forward, the work being mainly in small | 


demands ; but these, in the aggregate. make a fair amount of 
business. Marine work still continues rather fiat. There is a 
tendency, however, on the part of the great shipping lines to place 
orders. In the general range of the steel trades there is evidence 
of expansion, slow but steady, wore especially in crucible and 
high-speed steels. An increased business is being done at present 
with France, which, however, is not likely to be long-lived, the 
larger purchases of steel, engineers’ tools, &c., being due to the 
prospect of the higher duties, under the new French tariff Bill, 
coming into operation. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

IMPROVEMENT is shown in the market for Cleveland pig 
iron, and confidence is being developed, consumers being more 
ready to buy for forward delivery than they have been previously 
this year, as it becomes apparent that lower prices are not to be 
expected at an early date. The worst part of the year has been 
passed through, and what is usually the most active for the iron- 
masters has been entered upon. Makers held up the prices so 
firmly during the slack time that they may be expected to advance 
them during the spring season, especially when from all the lead- 
ing countries there are received reports of reviving trade. Cleve- 
land pig iron producers are well off for orders, and inquiries are 
becoming numerous, consumers in many cases wanting to buy for 
delivery up to the end of the year, and some, indeed, into 1911 if 
they could get the iron at a little over the present prompt prices. 
One example of the confidence in the future is seen in the action of 
one of the leading firms of pig iron makers in the North of England, 
which has contracted for foreign iron ore, delivery to commence 
next July, and the contract to run on till the close of 1911, the 
price being somewhat above what is now asked for prompt 
delivery. It is evident that the consumers do not expect iron ore 
to be cheaper. The prices of Cleveland pig iron are moving up 
slowly but steadily, and legitimate trade, rather than speculation, 
is the great factor in bringing this about. Inquiries are beginning 
to come forward from the Continent, with the exception of 
Germany, and also from Canada, the latter for deliveries to be made 
in April, when the St. Lawrence opens. Last month no iron was 
sent to Canada from Cleveland, and the deliveries to Italy were 
much below the average, the reason for the latter being the 
advances in the freight, which neither producers nor consumers 
were prepared to pay. The price of No. 3 Cleveland G.M.B. pig 
iron for prompt f.o.b. delivery has risen this week to 51s. 74d. pe 
ton, No. 1 to 53s. 104d., No. 4 foundry to 50s. 10$d., No. 4 forge 
to 50s. 74d., and mottled and white to 50s. 14d.—the best prices 
for nearly a month. The supply of the lower qualities is short, as 
the furnaces are working so well that a more than usually large 
proportion of No. 3 is turned out, and naturally less of the lower 
qualities, so much so that consumers are having to draw from the 

age warrant stores. The price of forge iron is nearer to that of 

3 than it has been for several years. It is only 1s. below, 

wlietind there have been timesin recent years when the difference 
was 2s. 6d. and even 3s. 





Hematite Pig Iron. 

Though consumers of hematite pig iron are giving out few 
orders, the outlook for producers is very good, more especially 
since there is so pronounced an improv ement in shipping and ship- 
building, which is likely to be maintained most, if not all the year. 








All consumers of hematite pig iron have excellent prospects. Fo 

mixed numbers East Coast hematite pig iron the quotation for thi 

and next month’s delivery is 65s. per ton, and less will not be 
accepted by the makers, though for immediate delivery some of 
the merchants will sell small lots at 64s. 6d. For delivery over 
the second half of the year the general quotation is 67s. 6d. Rubio 
ore is firm at 20s. 6d. per ton for delivery on Teesside this half- 
year, and 21s. 6d. is asked for the second half of the year. Coke 
is cheaper, there being now too much offering ; in fact, sellers are 
delivering in advance of their contracts, and more is being sent 
into the works in some cases than the consumer can readily dea! 
with. In consequence of the number of loaded coal and coke 
wagons at the works, the railway company is put to considerable 
inconvenience for lack of empty trucks. The outcome of this is 
that the price has come down with a run, and plenty of both 
Durham and South Yorkshire coke can be bought at 18s. per ton, 
delivered at Middlesbrough. 


Manufactured Iron and Steel. 

Business is active in the steel trade, though just now 
there is a lull in the giving out of fresh orders. Works are 
nearly all well employed, and especially is this the case where the 
mills are producing plates and angles, for shipbuilders are requiring 





Railway and engineering | 
material still continues in good demand. The orders recently 


more steel than at any time since 1906, and the probability 1s that 
| still larger quantities will be called for. Prices are very firmly 
maintained, and those of galvanised and corrugated steel sheets 
have been raised to £12, less 4 per cent. f.o.b., or 24 per cent. for 
| inland deliveries. 


| 


Shipbuilding and Engineering. 

The prospects for shipbuilders and engineers are steadily 
improving, as the shipping industry is recovering from the bad 
times from which it has so long suffered. Sir W. Runciman states 
that we are coming to an end of the depression which has over- 
shadowed the shipping trade since 1902. Certainly freights are 
more favourable to shipowners in a good many trades, particularly 
in the East. We are, it is said, on the eve of a brighter era, and 
that though it is not likely that there will be a boom, steadier 
trade will be experienced. One indication of the better business 
| in shipping is the lessening in the number of laid-up steamers. At 
South Shields, where in the autumn of last year 100 v s 
laid up, there are now none, a state of affairs which has not been 
reported for fully five years. In the circumstances, it is likely 
that new vessels will be called for more freely. 





Coal and Coke. 

The strikers at the Northumberland collieries still refuse 
to go back to work, notwithstanding the orders of their Execn- 
tive Council and the vote of the county against a general strike to 
support them. They are getting no strike pay, but that does not 
induce them to accept the three-shift system and recommence 
work. A deputation from the Miners’ Federation has this week 
been to Newcastle to consult with the Northumberland miners’ 
representatives with a view to bringing about peace, but as yet 
the men are of the same mind as heretofore—determined to fight 
strenuously agaist the new system. In Durham, while there are 
yet strikes in progress at some of the collieries, the difficulties are 
steadily disappearing. The coal trade in the North-East of 
| England is seriously hampered by the conduct of the men, and 
other districts are reaping the benefit. 





| 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 

JUDGING from the state of the markets a quieter feeling 
characterises business generally. The improvement in manufac- 
| turing industry, however, is maintained, and unemployment con- 

tinues to diminish. Glasgow Labour Exchange has proved 

| marked success, this being largely attributed by the manager to 
the hearty way in which it has been supported by employers. 
Since its opening, some five weeks ago, employment has been 
| found for applicants at the rate of from 500 to 600 persons 
per week. 


The Pig Iron Market. 

There has been comparatively little business done on the 
Glasgow Pig Iron Market this week, but the tone has nevertheless 
been fairly steady. Business has been done in Cleveland warrants 
at 51s. od. to 51s. 54d. cash, 51s. 6d. and 51s. 7d. one month, and 
s. to 52s. 3d. three months. Transactions have also been noted 
at Sls. 4d. for delivery in seventeen days, and 5ls. 54d. for 
3lst March. At some meetings of ‘‘the ring” no business what- 
| ever has been done, and there appears to be little speculative 
interest in iron warrants at present, notwithstanding that bankers’ 
charges for loans on such investments are now lighter than for : 
| considerable time past. 














Scotch Makers’ Iron. 

The demand for Scotch pig iron has been quiet on the 
whole, although some makers report a better inquiry than usual 
for No. 1 special brands. It is understood that good sales have 
been made for export during the next two months, but home con- 
sumers of the ordinary brands are just now somewhat indifferent 
purchasers, The output of pig iron is maintained, there being 4% 
furnaces making hematite, 37 ordinary, and 5 basie iron, the total 
of 85 furnaces thus in operation in Scotland comparing with 82 at 
this time last year. Several brands of pig iron are quoted 6d. per 
ton lower. Govan and Monkland, f.a.s. at Glasgow, Nos. 1, are 
at 58s.; Nos. 3, 56s.; Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; 
Clyde, No. 1, 63s.; No. 3, 58s.; Gartsherrie and Calder, Nos. 1, 
63s. 6d.; Nos. 3, 58s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 

Summerlee, No. 1, 66s.; No. 3, 61s.; Coltness, No. 1, 85s.; 
No. 3, 60s.; Eglinton, at Ardrossan or a No. 1, 5¢ : 
57s.; Glengarnock, at Ardrossan, No. 1, No. 3, 
mellington, at Ayr, No. 1, 62s.; No. 3, 57 5 ‘Shotts, at Gl sgow 
or Leith, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Carron, at Grangemouth, 
No. 1, 6&s.; No. 3, 60s. per ton. 




















The Hemati e Trade. 

Large and steady deliveries of hematite pig iron are being 
made to consumers, and prices are steady. Merchants quote 
Scotch hematite 67s. 6d. for delivery at West of Scotland steel 
works. Cumberland hematite pig iron warrants have been done 
in our market at 64s. 3d. cash, and the same quotation is given 
for delivery in one month. The value of Rubio ore is given, c.i.f., 
at present ‘from 20s. 6d. to 21s. 6d. per ton, delivered here, and 
this is regarded as a good price for the ore sellers, especially as 
the freights continue comparatively low. In the past six days six- 
teen steamers reached the Clyde with hematite ore, all being from 
abroad except one from the North-West of England. The output 
of hematite pig iron in Scotland is maintained at the rate of close 
on 14,000 tons per week. 





Glasgow Water-pipe Contract. 

The decision of the Water Committee of Glasgow Cor- 
poration to award a contract for 36in. cast iron main pipes to local 
makers at a cost of £30,730, notwithstanding that there were two 
lower offers by English makers (as reported in THE ENGINEER last 
week) has since been reversed by the Town Council, who by a large 
majority overturned the committee’s decision, and decided that 
the contract should be given to the lowest offerer oo Cochrane 
and Co., of Middlesbrough), whose tender was £29,792 


The Clyde Shipbuilding Trade. 
The new tonnage launched on the Clyde during 
February embraced 19 vessels of 37,160 tons, compared with 
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12 vessels and 22,770 tons in February, 1909. The output of the 
past two months is 59,930 tons, against, 43,915 in the first two 
months of last year. A large amount of fresh work has been placed 
during the past month, amounting, it is estimated, to considerably 
over 60,000 tons. 


Locomotive Engineering. 
This important department has been quiet for some time, 
but the outlook is now regarded as more encouraging, and good 
orders are expected ere long from South Africa and elsewhere. 


Finished Iron and Steel. 


There is comparatively littie to report this week with | 


regard to finished iron and steel. The works, on the whole, are 
now better employed, although in scme instances there is still a 
lack of orders to keep all machinery running. The strength of 
foreign competition is much reduced, and there are fair inquiries 
for export, in the case of steel particularly. 


The Coal Trade. 

The coal shipping business, which showed a considerable 
increase at West Coast ports last week, has been rather dull in the 
last few days, especially as regards foreign business. Prices are 
steady, but not quite so firm as of late. 
for manufacturing purposes pass away freely about former rates. 


7 a , 7 rT 
WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 

Ir has been a long time since the coa! trading world has 
been surrounded with such trying conditions. Orders and con- 
tracts held represent a fair total, but the vexatious character of 
the weather affects every port, and at times the docks at Cardiff, 
in particular, have presented a sorry spectacle. Then, from 
the collieries the complaints have been incessant, stocks of coal 
have accumulated, and the shortage of wagons amounts to a 
serious grievance. It has been a relief to have one or two better 
days, of which every advantage has been taken. Forward coals 
continue firm, somewhat hardening, as the labour outlook is dark. 


Latest Quotations. 
There has been a slight improvement, and this was shown 
at the docks by much greater activity. Tnesday’s weather, said a 


man on the Exchange, steadied the market, and there are great | 


expectations of a better state of things. For the second half of the 
month prices are certainly higher, and there is a disposition shown 
to hesitate in concluding settlements, as with a brighter outlook in 
the labour struggle prices would certainly go up. Latest:—Best 
large steam, I6s. 3d. to 16s. 9d.; seconds, 15s. 6d. to 16s.; 
ordinaries, 14s. 9d. to 15s. 3d.; best drys, 16s. to 16s. 6d.; ordi- 
nary drys, I4s. 9d. 3d.; best washed nuts, 13s. 3d. to 
3s. 9 seconds, 12s. 6d. to 13s.; best washed peas, 12s. to 
; ; seconds, 10s. to 11s. 6d.; very best smalls, 8s. 6d. to 
9s.; best ordinaries, Ss. to 8s. 6d.; cargo smalls, 7s. to &s.; 
inferior kinds, 6s. to 6s. 6d.; very best Monmouthshire black vein, 
lds. 3d. to 15s. 9d.; ordinary Western Valleys, 14s. 9d. to lis.; 
best Eastern Valleys, ]14s. to 14s. 6d.; seconds, 13s. to 13s. 
Bituminous coal: Very best house, 17s. 6d. to 18s. 6d.; 
ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 16s. 9d. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 10s. to 10s. 3d.; No. 2 Rhondda, 
to 13s. 6d.; through, 10s. 6d. to 10s. 9d.; smalls, 7s. 3d. to 
7s. 6d. Patent fuel, 15s. to 15s. 6d. Coke, special foundry, 24s. 
to 27s. 6d.; foundry, 19s. to 20s.: furnace, 17s. to 17s. 6d: 
wood, 18s. to 18s. 6d. 


2 
oS. 


Newport Coals. 

Little alteration, but the arrivals of vessels for loading 
have increased, and buyers complain that prices are ‘‘stiff ” and 
concessions hard to get, even for prompt. 
business, higher figures prevail, and will until the labour outlook 
is brighter. Latest: Very best black vein, large, 15s. to 15 
Western Valleys, 14s. 6d. to 14s. 9d.; Eastern Valleys, 13s. 9d. 
to 14s. 3d.; other kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 3d. 
to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. to 6s. 6d. 
Bituminous: Best house, 15s. 6d. to 16s.; seconds, 14s. to 15s, 
-atent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 19s.; fur- 
nace 17s, to 17s. 6d. Pitwood, ex-ship, 18s. 3d. to 18s. 6d. 

Swansea Coals. 

After a certain degree of depression, a change for the 
better was given by the market this week. 
Valley a slightly improved demand has crept in, but coalowners 


and shippers yet complain of the storms and the difficulties with | 
ippi d ) Red |} 
vein is getting brisk, and some of the machine coals scarce and | 
Latest :—Best malting hand-picked anthra- | 


shipping and wagons, and March is regarded with anxiéty 


high, notably beans. 
cite, 23s. to 24s. net ; second, 21s. to 22s. net ; big vein, 16s. to 
18s. 6d., less 23; red vein, 13s. 6d. to 14s. 3d., less 24; machine- 
made cobbles, 22s. to 23s. net; Paris nuts, 25s 
French nuts, 2 German nuts, 25s, 


to 26s. 6d. to 26s. net 


beans, 18s. 6d. to 19s. 6d. net ; machine-made large veas, 11s. to | 


12s. net; machine-made fine peas, 10s. 6d. to 11s. net; rubbly 
culm, 5s. to 5s. 6d., less 24; duff, 2s. 9d. to 3s. net. Stes 
coal: Best large, 17s. to 17s. 6d.: seconds, 14s. td. to 
bunkers, 10s. 6d. to 11s. 6d.; small, 7s. to 9s. Bituminous : 


Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 6d.; | 


small, 10s. 6d. to 11s., Patent fuel, 13s. 6d. to 14s. 
A new market has been found for patent fuel to be shipped from 


less 25. 


Swansea, and the first cargo of 3000 tons leaves this week for 


Hong-Kong. 


Iron and Steel. 


Some places in South Wales continue to enjoy a moderate | 
I note that Llanelly is doing well all round. | 
Harbour prospects are better ; staple trades are healthy ; furnaces | 


degree of trade. 


which were out a month or so ago are now being worked with 


vigour ; tin-plate in good demand and collieries in better form if | 


weather conditions improve. At Dowlais indications are regarded 
as more hopeful, and even at Cyfarthfa it is thonght, but sound 
evidence is lacking, that a restart in part is not a hopeless 
contingency. A singular incident comes from 
works, the list of Newport imports last week containing 
the announcement of a consignment of pig iron trom Antwerp, 
499 tons. 
Among the imports to Wales have been 470 tons crop ends from 
Workington for Swansea ; pig iron from Middlesbrough ; 1271 steel 
ingots with a cargo of sheet bars from Bruges. 
two consignments of rails on Great Western account for High- 
bridge from Newport, Mon., and 1000 tons of raiis for Bombay. 
Increased consignments of iron are being made to Bristol from 
Newport, and of iron ore to Dowlais. Latest quotations Metal 
Exchange, Swansea, are as follows :—Hematite, mixed numbers, 
64s, 3d. cash and month; Middlesbrough, 51s. 3d. cash and 
51s. 6d. month ; Scotch, 58s. 3d. cash and month ; 

tite, delivered, 71s. to 72s.; East Coast hematite, c.i.f., 71s.; 
Siemens steel bars, £5 2s. 6d. to £5 5s.; Bessemer, £5 
Rubio iron ore, 19s, 9d. to 20s. 3d. Newport. 


Tin-plate. 

7 Last week was another good week in the tin-plate trade, 
107,967 boxes of plates having been sent from the works—a practi- 
cal proof that the mills were maintained in full activity. The 
weather continued to trouble the shipping, but, notwithstanding 
the storms, the shipments amounted to 94,710 boxes, leaving the 
stoc’s at 229,666 boxes, An authority in the trade observed last 


Household coal and coal | 


Pit- | 


As regards forward | 


15s, 6d.; | 


For large Swansea | 


Ebbw Vale | 
Llanelly last week imported pig iron from Rotterdam. | 


Exports include | 


week that its chief characteristic’ was its continued ‘activity, every 
mill and tin house being fully employed. Judging from the 
number and variety of shipping now in Swansea docks, a con- 
tinuance of activity is certain. The vessels now loading include 
several for New York, for the Straits and Japan, Singa- 
pore and China, French and Spanish ports, &c. &c. Latest 
prices :—Ordinary tin-plates, I.C., 20 by 14, 112 sheets, 108 Ib., 
13s, 3d. to 13s. 6d.; Siemens same ; wasters, 11s, 9d. to 11s, 104d. 
C.A. roofing sheets, £9 per ton ; big sheets for galvanising, £9 per 
ton ; finished black plates, £10 5s. to £10 10s. per ton ; galvanised 
sheets, 24 g., £11 5s. to £12 per ton ; block tin, £148 7s. 6d. cash, 
and £149 17s. 6d. three months. Other quotations :—Copper, per 
ton, £59 12s. 6d. cash, £60 10s. three months, Lead: English, 
£13 13s. $d.; Spanish, £13 3s. 9d.; spelter, £23 3s, 9d. per ton, 
Silver, 23,4,d. per oz. 





The Coal Crisis. 

In connection with the labour troubles and the dissensions 
between coalowners and colliers, the National Conference, when it 
is hoped that matters will be finally decided, and for the better, 

| is to be held on March 9th at Westminster. Opinions in commercial 
circles and on ’Change are very divided. The most hopeful view is 
that a resumption of negotiations will take place with a settlement ; 
on the other hand, many authorities predict a strike, and some 
think that all the men will be out on April Ist. It is 
|generally hoped that every care will be taken, and all con- 
sideration shown to views and for a conflict 
would have a most injurious and wide-spread effect. One 
of the most hopeful on the situation, Mr. John Williams, 
Labour Member for Gower, states that the situation in the coal 
tield is not nearly so acute as some fear. His personal opinion 
is that matters will be amicably arranged, although at present 
' things seein to be very much strained among the owners. At some 
of the non-asscciated pits notices have been served. 


pro con, 


Swansea Valley. 

Copper and spelter industries in full work, the 
Mannesmann tube works are in a most satisfactory state ; as one 
report states, could scarcely be better. Mond's nickel and British 
metal extraction factories well employed 


and 


NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 


(From our own Correspondent.) 


Rheinland-Westphalia. 
Prices have been steadily improving of late. About 
every fortnight list rates of the Diisseldorf ‘Change show advances 
for some sorts of iron. The rise in girder prices on the inter 
national market has acted favourably on the general condition of 
the iron industry. For sales of 100 tons f.o.b, Antwerp £5 6s. is 
quoted, against £5 4s. last month. Latest list rates given from 
the Diisseldorf ‘Change are: German Bessemer, M. 63 to M. 65, 
against M.63 to M. 64 on January 2]st of this year ; Luxemburg 
foundry pig, No. 3, free Luxemburg, M. 56, against M. 55 to M. 56 
p.t.; common bars in basic, M.110 to M.115, against M. 108 to 
M.115 p.t.; hoops in basic, M. 137.50 to M. 142.50, against 
M. 132.5 M. 137.50; sheets, M. 137.50 to M. 142.50, against 
M. 135 to M. 140 p.t. in January. At a meeting of the Steel Con- 
vention which took place on the 25th of February semi-finished 
steel was reported to be in regular and fairly animated request, 
| prices showing a good deal of firmness. Regarding railway mate- 
rial, the heavier sorts are in fair demand, and the contracts with 
the German State Railway Administrations have been prolonged 
till 1912. Requirements, however, will only be limited this year, 
j}and the shops can only be moderately well occupied. Foreign 

demand in Vignole rails continues rather extensive. In light sec- 
| tion rails also inland and foreign requirements are satisfactory. At 
| a meeting of the Rhenish-Westphalian Bar Mills full employment 
was stated to have been secured for several months to come, the 
majority of the mills having already sold their output for the 
second quarter. For further orders booked for that period an 
advance of M. 4 p.t. for South Germany and M., 2 p.t. for other 
| districts was resolved upon, the present minimum quotation being 
| M. 110 p.t. free Neunkirchen and M. 112 p.t. free Oberhausen 


The Silesian Iron Market. 

Producers and sellers are showing more reserve as regards 
the booking of forward orders, and this indicates that they expect 
increasing animation and better prices for the next quarter. The 
| Upper Silesian Steel Convention has been prolonged till 31st 
| March, 1912. Compared with last year this Convention reports 
an increase in orders during the winter months. On the whole, 
prospects, though improving, are not actually bright. 


| 


The German Coal Market. 

Both in Rheinland-Westphalia and in Silesia a poor 
demand only comes in for house coal, in consequence of the ex- 
|} ceptionally mild weather. All descriptions of engine fuel, how- 
| ever, are in strong request. 


to 25s. 6d. net ; | 


Austria-Hungary. 

Very little of interest can be reported in connection with 
| the iron and steel trade in Austria-Hungary, for a languid business 
| only goes on in the various departments. Rates continue low as 
| before. Sales of the United Austrian Works in January, 1910, 
| were as follows :—Bars and sectional iron, 227,278 q., as compared 
with 369 q. in the same month in 1909; girders, 65,2( 
| against 92,226 q.; heavy plates, 57,287 q., against 77,109 q 
| 16,303 q., against 82,509 q. Deliveries in pit coal as well as in 
brown coal have been strongly influenced by the quiet condition of 
| the iron industry, and also by the mild weather generally pre- 
| vailing, and they are disappointingly low. Nuts are rather 

scarce, 


No Alteration in Belgium. 

Satisfactory accounts continue to be given of the business 
| done in iron and steel, but changes have not been noticeable since 
| last week. The scarcity in inland pig iron has caused purchasing 

abroad to continue, and even increase. Inland makers are 

realising higher prices now for the small lots they can offer. 
Average quotation for foundry pig is 72.50f. p.t.; forge pig, 
70f. p.t.; basic, 76f. p.t.; but for the last sort up to 80f. p.t. are 
reported to have been given. On the Ist of February 39 blast 
furnaces were in blow in Belgium out of a total of 44. The pro- 
duction of pig iron in January was 150,100 t., as compared with 
109,920 t. in the corresponding month last year. In finished iron 
a satisfactory amount of fresh work is being secured, and prices 
are stiff. The basis price of merchant barsis £5 10s. to £5 12s. p.t. 
free Antwerp, and for steel plates £5 16s. is the price quoted f.o.b. 
; Antwerp. The machine and construction shops are stated to 
| experience satisfactory activity. There was some reserve shown 
| on the Belgian coal market recently. The strong competition of 
the French and German pits prevents any real improvement in the 
coal trade. 


Welsh hema -| 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 16th. 


ORDERS for about 200,000 tons of steel rails are at present hang- 
ing fire at the steel rail mills. About one-third of the quantity 
will be wanted for Texas and Mexican roads, Texas is building up 
rapidly, because of its cheap lands, and railroad builders are in a 





race to pre-empt, as it were, this incoming fertile region, The 
Rio Grande is to be bridged, and valuable territory in Northern 
Mexico is to be supplied with railroad facilities. A 172-mile roaq 
is to be built in Arkansas to connect with the Missouri-Pacifie 
system, which will bring within reach of transportation large areas 
of timber land and a variety of mineral resources of great and 
readily marketable value. The Postal Telegraph Company has 
contracted for 21,000 telegraph poles, and will soon be in the 
market for 910,000 Ib. of copper wire to build a four-wire ling 
between Salt Lake and Reno, a mining centre. The requirement 
covers 2600 miles of wire at 350 1b, to the mile. The largest recent 
purchase of Bessemer pig has just been made by the United States 
Steel Corporation, amounting to 50,000 tons at 18 dols. per ton at 
Pittsburgh, which is 1 dol. per ton less than the 4 that maker; 
have been trying for three months past to establish. Basic iron 
seems to have turned downwards, Stocks are being offered, but 
there are few takers. Buyers are fairly — for the present, 
and prefer to wait and see the outcome. The present period is q 
halting one. Even buyers of structural material are not as anxious 
to piace orders for summer delivery as a month ago. They argue 
that as the mills are so far over-sold and as much capacity js 
coming in, they have more to gain by waiting than by ordering 
now. This appears to be a sensible view of the situation, Should 
this view be adhered to it is likely to lead to a shading of prices, 
The only large order was for a lot of 9000 tons of fabricated stee} 
for an ore dock at Duluth, Minnesota, for the Great Northern 
Railroad. The Carnegie Company will furnish 2600 tons of plates 
and shapes to be used in the construction of dump cars for the 
Isthmian Canal. There is a great deal of business in sight, but on 
account of the crowded condition of the mills only a moderate 
number of orders are looked for. The larger steel plants are 
adding to their capacity without making much fuss about what 
they are doing. The independent plants are holding their own, as 
there is an abundance of business to go around. As spring ap 
proaches the manufacturers of hardware report an increasing 
volume of business. The iron and wire-nail mills are crowded 
usual, and an unusually active building season is in sight. The 
copper market is regarded as quiet, but the usual retail demand is 
maintained, The other metals are held firmly, and the supply is 
normal. 


HIGH-SPEED RAILWAY. 


On Wednesday last we were afforded an opportunity of inspect 
ing a working model of the Kearney high-speed railway which has 
been erected at the Crystal Palace to demonstrate the practicability 
of this new system of rapid transit. In this type of railway, as is 
now fairly well known, the cars run upon a single bearing rail 
which takes the whole weight of the train. The cars are mai: 
tained in the upright position by means of a single overhead guide 
rail braced and supported by standards placed at intervals of 60ft 

Mr. Kearney has estimated that a proposed railway from Hern 
Hill to the Crystal Palace would cost £99,000, as against £207,900 
for an ordinary electric railway. 

Travelling by tubes built in accordance with Mr, Kearney’. 
scheme, will, it is claimed, be a very different thing from present 
day experience. It is proposed to construct the platforms imme 
diately below the street level, and passengers will merely have to 
walk down a short flight of stairs to the trains. Having passed th: 
end of the platform the train is to run down a gradient of 1 in 7 
and will then run along a level stretch of line, maintaining its speed 
of 50 miles an hour, and will rise into the next station up an 
incline similar in every respect to the one which it previously came 
down. The model tube railway which has been erected at the 
Crystal Palace is well constructed, and it works in a very satis 
factory manner. The cars are 44in. long over the buffers, and are 
constructed on a seale of fin. to the foot. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Australian Commonwealth have, we understand, appointed 
Mr. Charles Bright, F.R.S.E., A.M. Inst. C.E., M.1E.E., Caxton 
House, Westminster, S.W.. as consulting electrical engineer to th 
Government. 

WE are advised by Johnson and Phillips, Limited, cable makers 
and engineers, that a fire occurred at their works at Charlton on 
Tuesday, burning out the upper floor of a building used for braid 
ing small wires. Work is being carried on as usual in al! other 
parts of the works, and no delay will be occasioned iff the execu 
tion of the various contracts and orders in hand. 


GEOLOGISTS’ ASSOCIATION.—The next meeting of the Associa- 
tion will be held at University College, Gower-street, W.C., 
on Friday, this evening, at 8 p.m., when the following paper 
“On a Fuller’s Earth Section at Combe Hay, near 
Richardson, F.G.S. The following lecture will also 

“Some Notes on the Superficial Geology and 
zledine Warren, 


will be read : 
Bath,” by L. 
be delivered : 
Physical Features of Epping Forest,” by 5, Ha 
F.G.S. The Council will meet at 7 p.m. 


Contracts.—H. J. Skelton and Co., of Royal London House, 
Finsbury-square, E.C., have secured from the Thames Ironworks 
the contract for practically the whole of the iron and steel material 
required by them for the construction of the battleship which is 
being constructed by that firm.—Davidson and Co., Limited, of 
Belfast, have just received an order for three 65in. diameter 
Sirocco induced draught fans for the City of London Electric 
Lighting Company. This is a repeat order, the company having 
already two Sirocco fans of the same size at work in its station at 
Bankside.—Joseph Kaye and Sons, Limited, Lock Works, Leeds, 
have just received further orders from the British Admiralty for 
3918 oilcans and 6963 seamless spouts. 

RoyaAL METEOROLOGICAL Socrety.—This Society held its first 
meeting out of London on Wednesday, February 23rd, in the 
Physical Laboratory of the Manchester University, the president, 
Mr. H. Mellish, in the chair. Dr. Hopkinson, the vice-chancellor, 
expressed the gratification the University felt at receiving the 
Fellows of the Society, whose work appealed to everyone, even to 
the non-scientific members of the University. He said that the 
history of the University showed that they were not merely in 
expression, but in act, interested in this branch of scientific work, 
as much had been accomplished in meteorology by the work that 
had been initiated and so liberally supported by Dr. Schuster. 
Dr. A. Schuster also welcomed the Society, and said that although 
meteorology in itself might be regarded by some as a small part of 
physical science, yet it was intimately connected with a number 
of other subjects, especially with one large subject which he thcught 
had received far too little attention in the Universities, namely, 
the whole physics of the globe. The first paper, read by Dr. W. 
Makower, was on the “‘ Investigation of the Electrical State of the 
Upper Atmosphere made at the Howard Estate Observatory, 
Glossop,” and was the joint work of himself, Mr. A. J. Makower 
and Miss Margaret White. Mr. A. W. Harwood read a paper on 
“The Results of Twenty-five Registering Balloon Ascents made 
from Manchester on June 2nd-3rd last.” These were sent up at 
intervals of one hour, and some extremely interesting and valuable 
results were obtained fromthem. A discussion followed the read- 
ing of these papers. Messrs. R. G, K. Lempfert and R. Corless 
read a joint paper on “ Line Squalls and Associated Phenomena.” 
The discussion on this paper was deferred to the meeting of the 
Society in London on April 20th, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention ts comm unicated from abroad the name and address 
of the Comm unicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawiiys. " : ‘ 

Copies uf Specifications may be obtained at the Patent-office Sale Branch, 
os, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 
5 The jivst date given 18 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification, ‘ 
3 Any person may on any of the grounds mentioned in the Acts, within 
two months of the date guven at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


CONDENSERS AND FEED-WATER HEATERS 


17,984. August 4th, 1909.—-IMPROVEMENTS IN HEAT-FILTERING 
AND DEAERATING APPARATUS FOR THE FEED-WATER OF STEA} 
BolLERS AND SIMILAR PURPOSES, John Handsley Dales, 44, 
Francis-street, Chapeltown-road, Leeds. 

By raising the temperature of water its capacity for holding 
pases in solution is lessened. In the matter of boiler-feed water 





this reduction of the contained gases reduces the acidity of the | 


water and prevents pitting of the boiler plates, apparently also 
hindering the decomposition and consequent incrustation by lime 
salts and the like, as it is found that where deaeration of the 
water is well carried out, any solids which get into the boiler 
remain in a soft powdery condition which is not objectionable, 
he invention herewith illustrated is to provide means for de- 





N° 17,984. 





aerating boiler feed-water and thus to secure the precipitation of 
such salts as the carbonates of lime and magnesia and the sulphate 
of lime. At the same time the inventor claims that the apparatus 
can be used to heat the feed-water up to the temperature of the 
boiler pressure and thus obtain a marked increase of efficiency. 
The apparatus will be understood from the figure, where a feed- 
water chamber A, spray valves B, steam chamber C, steam supply 
pipe D, deaerating chamber E, air valve F, filter vessel G, filter 
cells H, H, &c., filter bed J, J, &c., puritied water chamber K, and 
draw-off pipe L are the essential features of the invention. 
The pipe and valve M are for injecting water to the chamber K by 
means of which any precipitates left in the filter bed may be washed 
upwards and ejected by the overflow pipe and valve N.—Februvary 
Oth, 1910. 


LOCOMOTIVES. 


1908.—IMPROVED MEANS FOR CON- 
SuppLy to Locomotive BoILerR Fur- 


28th, 
AIR 


28,230. December 
TROLLING THE 





| line with its valve rod, is connected as shown. 





NACES, James Howden and Co., Limited, 195, Scotland-street, | 


Glasgow, and James Howden Hume, director of the com- | 


pany. 

In locomotive boiler furnaces worked under forced draught pro- 
vision must be made for closing the air inlet valves while the fur- 
nace door is open for firing, in order to obviate injury to the 
firemen by blowing back of the flames, and for that purpose inter- 
locking devices are employed to ensure that the inlet valves shall 
be closed before the door can be opened. As in such furnaces the 
tiring operation must be frequently repeated, and the firing door 


N° 28,230 

















man 











Is open for relatively long periods, the advantage of the forced- 
draught system is thus in large measure lost. To overcome that 
objection and provide means whereby increased draught may be 
inaintained at all times, even during firing operations, the arrange- 
ment shown is proposed. The forced-draught air inlet valve A on 
the ashpan is controlled from a lever B, which carries a guard C, 
lhis guard extends over the door latch D, and replaces the cus- 
tomary catch, A link E connects the operating lever with a 
steam valve F, which, either with exhaust or boiler pressure, 
supplies the blower in the smoke-box. The parts are so arranged 
that the forced-draught valve A is open when the blower is off, 
and vice versa, and when forced yds is being used the guard C 
prevents the fire door being opened. In this way during firing 
— the furnace is worked by the induced draught of the 
lower. Valves G and N on the ashpan front and back operate in 
connection with the lever B, so that they are open to atmospheric 





pressure when the blower is being used. To control the air sup- 
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plied by the fan through the inlet valve A, regulating valves H are 
titted in the air mains J leading to the valve chamber and furnace 
door. Auxiliary air valves K, L, operated by hand from an inde- 
pendent lever M or otherwise, are also provided, and are arranged 
so that one is open when the other is closed. Although indepen- 
dently operated, these valves are always closed by the other valves 
G, N when forced draught is being applied. February 9th,. 1810. 


MOTOR CARS AND ROAD TRAFFIC. 


23,752. October 16th, 1909.—-IMpROVEMENTS IN TRACTION AND 
LIKE ENGINES, Clayton and Shuttleworth, Limited, Stamp End 
Works, Lincoln, and James Winter Munday, of the same 
address. Z 

In traction engines of the compound type it is advantageous to 
arrange the valve chests at the sides of the cylinders, the valves 
being actuated by link motion from excentrics on the crank shaft, 
and to arrange the crank shaft gearing between the bearings, 
without increasing the width of the engine. Hitherto, according 
to the patentees, when the gearing has been arranged between 
the bearings, the side plates have been set outward, the valve 
chests have not been at the sides of the cylinders or special radial 
valve gear has been used, and, when the valve chests have been at 








placed outside the bearings or the side plates set outward beyond 
line of the fire-box sides. It is proposed in the present invention 
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link motion arranged approximately in line with it and the other 
by link motion arranged out of line with it, but connected to it by 
a rocking shaft, the gear wheels of the two speeds being fixed upon 
the crank shaft between its bearings. The side plates are straight 
and in line with the fire-box sides. The engraving shows the 
arrangement of the parts in accordance with this plan. The 
cylinders are mounted on a pressed steel base riveted to the boiler 
shell. Carried in bearings A mounted on the side plates B the 
crank-shaft drives through two gear wheels on to the countershaft 
C, The excentrics D of the valve gear F of one cylinder are 
situated between the crank web and the bearing as shown, while the 
excentrics E of the other valve gear are arranged between the 
cranks. The links of the valve gears are supported from their 
upper ends by a pair of links G, the lower ends of which are 
pivoted to an arm ona transverse shaft H. The valve gear J is 
connected to its valve rod by means of a short rocking shaft K, 
whilst the link motion of the valve gear F, being approximately in 

Febrnary 9th, 1910. 


DYNAMOS AND MOTORS. 


2520. February 2nd, 1909.—REGULATING SysTEMS FOR ALTER- 
NATING-CURRENT INSTALLATIONS, Alexander Heyland, of 11, 
Boulecard du Regéut, Brussels, Belgium. 

This invention relates to an improved regulating system for 
alternate-current installations, and consists in combining one or 
more working or load-carrying motors principally responsible for 
the variations of potential in the distributing circuit or net with 
devices for automatically regulating the potential of the distribut- 
ing circuit. A is a working motor connected to the mains, R its 
starter or regulating rheostat, and E an auxiliary alternate-current 
machine coupled to the network for the purpose of effecting the 
required regulation, and excited by continuous current, which 
excitation may be regulated by means of the resistance W. If the 
motor A has a large starting torque, the current at starting will be 
maximum, and will diminish until the short-circuit position of the 
rheostat R is reached. The voltage drop in the network caused by 
this motor will be maximum at starting and will decrease for 




















re Ww | 
normal working. It is therefore very easy to make the resistances 
Rand W interdependent, say, by connecting them mechanically, 
as indicated, so that the excitation of E is varied approximately in 
the same degree, but in an inverse sense, as the voltage drop 
produced by A. The voltage drop of the network may thus be 
compensated, or the voltage even raised, as when A is on overload. 
Instead of connecting the resistances mechanically, the excitation 
of E may be regulated in any other suitable manner which is 
dependent on the working of A. For example, this effect might 
be obtained by working the rheostat W with the motor or stator 
currents developed in A by the stator voltage of A, or by the speed 
of rotation of that motor, using a centrifugal regulator ; or by the 
acceleration of the motor. The auxiliary machine E connected to 
the alternate-current network may be of any suitable type; for 
example, a synchronous motor running light, as shown in this case, 
or the generator at the central station might be used by employing 
the current through W to alter its excitation or that of its exciters. 
The regulating current may be made dependent on the speed of 
the working motor in any other way, say, by generating or regu- 
lating it from a machine connected mechanically to that motor. 
Various applications and modifications of the invention are dealt 
with, and there are eleven other illustrations.— February 9th, 1910, 
15,421. July Ist, 1909.—IMPROVEMENTS IN AND RELATING TO 
CURRENT COLLECTING DeEvVicES FOR DYNAMO- ELECTRIO 
MACHINES, the British Thomson-Houston Company, Limited, 
of 83, Cannon-street, London, E.C., and William Francis 
Dawson, of 39, Hillmorton-road, Rugby. 


| 
an 


the sides of the cylinders, one o: both sets of gearing have been | 





allowing for expansion in commutators of the type in which shrink 
rings are used to bold the segments in place, and to this end the 
invention consists in so constructing the commutator that the 
segments are thoroughly cooled by air drawn or forced into the 
underside from one or both ends and caused to pass out radially 
between the bars which bave spaces left between them to allow of 
this. The commutator segments A are secured together in the 
usual manner by means of shrink rings B situated at the ends and 
at one or more intermediate points if necessary. Instead, however, 
of securing insulation between the segments throughout their 
length, as is usual, the insulation is omitted except at directly 
under and in close proximity to the shrink rings as clearly shown 
at C, thus having narrow slots between the bars through which air 
can pass. Inorder to permit of more air passing between the bars, 
they are undercut at the points where there is no insulation, or 






































they may be tapered towards their inner edges. The end shrink 
rings B and commutator segments A are supported concentric with 
the shaft D by means of discs E, which are made sufficiently thick 





to prevent appreciable expansion in an axial direction. One or 
both of these discs are perforated, as shown at F, soas to permit of 


| the entrance of air to the annular space G between the shaft D and 


os | the inner edges of the commutator segments. 
to secure these advantages by driving one valve from a rod and | 8 6 


These perforations 
may be provided with vanes or scopes which force the air into the 
annular space, or the air may be supplied by a separate fan or 
from a supply under pressure. The dises E may be held in 
position relatively to each other by means of a spacing tube, such 
as H, surrounding the shaft. There is no necessity to provide 
means for allowing for the axial expansion, as the cooling is very 
efficient and practically no expansion takes place. The cool air 
issuing from between the segments in the neighbourhood of the 
brushes, is said to improve commutation and almost entirely 
eliminates sparking.—Febrvary 9th, 1910. 


16,631. July 16th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF DYNAMO-ELECTRIC MACHINERY IN ELECTRIC 
LIGHTING INSTALLATIONS WORKED WITH ACCUMULATORS, 
A ktiengesellschayt Brown, Boveri et Cie., of Baden, Suvtzerland. 

This invention relates to electric lighting installations worked 
automatically by means of dynamo-electric machinery and ac- 
cumulators where the speed of the dynamo may vary within wide 
limits, and more particularly to those in which at a certain pres- 
sure or voltage the dynamo circuit is closed with an increasing 
speed and opened with a decreasing speed. A Deprez-d’ Arsonval 

coil A is used for adjusting the field excitation of the dynamo D, 

which coil is on the one hand subjected to the influence of a 

mechanical force P, and on the other hand to the influence of a 

magnetic system, the magnetisation of which latter is effected by 

two separate windings, one of which, viz., the winding M, is con- 
nected in shunt with the dynamo, whilst the dynamo series 
current flows through the other coil N. The coil adjusts under 
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the influence of these two forces acting in opposite directions 
directly or indirectly the contact device K of the dynamo shunt 
resistance R at any number of revolutions and under any condition 
as to charge of the battery for such a period until the electrical 
forces balance the mechanical force. The electro-magnet H makes 
and breaks the dynamo main circuit, and is provided with two 
separate windings, one of which, viz., the winding C, is fed with a 
partial current of the excitation, whilst the main dynamo current 
flows through the other winding E. Should the speed of the 
dynamo so rise that a voltage is reached which is sufficient for 
moving the rheostat or regulator out of its initial position by turn- 
ing the coil A in a clockwise direction, then the circuit of the 
winding C of the electro-magnet H is cut in at the very commence- 
ment by the movement of the rolling sector K over the resistance 
steps. By this means the armature of the electro-magnet H is 
attracted, and the dynamo circuit is closed at G. Should the 
charging current, which then flows, cause a sufficient de- 
crease in the dynamo pressure or voltage, owing to the in- 
ternal ‘drop of pressure in the dynamo, or if no rigid drive be 
provided, in consequence of a decrease of the speed, the elec- 
trical forces acting on the regulator decrease in strength to such 
an extent that the regulator returns into its initial position, thus 
cutting out the circuit of the winding C. This would effect an in- 
terruption of the charging current, and an uninterrupted succes- 
sion of cutting in and cutting out. of the dynamo lasting over a 
considerable period might ensue. The charging current flowing 
through the winding E, however, holds the switch H in the closed 
position for such a period until that current has approximately 
reached the zero value, which happens if the number of revolu- 
tions of the dynamo has been sutticiently reduced by the drive.— 
February 9th, 1910. 


SWITCH GEAR. 


3191. February 9th, 1909.—IMPROVEMENTS IN ELECTRICAL RE- 
SISTANCES, Arthur Herbert Curtis, of 45, Conduit-road, and 
Adams’ Manufacturing Company, Limited, both of 
Bedford. 
This invention relates to electrical resistances of the kind 
wherein the resistance material is carried by a frame comprising a 
rod, on the ends of which are mounted a pair of heads, each head 











The object of the present invention is to obviate the necessity of 





having an annular series of radial insulating arms, over which the 
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resistance thaterial is wound with one or more convolutions on each | parts round the central supply passage and the admission ports are 


urm, and wherein one of the heads slides freely on the rod and 
bears against a spring, which is supported by an adjustable nut 
screwed on the central rod and tends to force the heads apart and 
keep the conductor or conductors taut. 
consists of a thin flat ribbon or strip, or of fine resistance-wire 


| 


| outer s 


The resistance material | 


braided or woven into the form of a flat tape, these ribbons, strips | 


or tapes being arranged on the heads with their flat sides extend- 
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Plan of Unit. 


Resistance- 


























ng radially or substantially radially outwards. By this construc- 
tion a large cooling surface is obtained and the circulation of air 
or other means of cooling through and around the resistance 
material is unrestricted, thus promoting a high efficiency. Con- 
nections can be taken off, either at the ends or any part of the 
winding, by means of clips or other clamping devices. The heads 
may be metal rings or dises having radially extending arms or pins 
insulated by means of mica or other sleeves. Or they may consist 
of discs of insulating material furnished with radial arms and 
strengthened by metal if desired. Several such apparatuses or 
resistance frames each constituting a unit may be combined to 
form a larger resistance.— February 9th, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


August 19th, 1909.—IMPROVEMENTS IN MAGNETIC Com- 
Kelvin and James White, Limited, 16, 18, and 20, 
Cambridge-street, Glasgow: Louis Wentworth Pakington 
Chetwynd, Highwood House, Mill Hill, Middlesex; and 
Francis Wood Clark, managing director of the company. 

In magnetic compasses of the liquid type it is desirable to pro- 
vide means whereby any tendency of the card to rock, due, for 
instance, to the roll or pitch of the vessel, shall be resisted. To 
this end in the present invention that part which serves to sustain 


main cylinders. 


| subjected to the greatest heat, thus reducing the distortion of the 


hell of the valve by the heat toa minimum. The exhaust 
gases from the cylinders pass to the exhaust passage in the valve 
and thence through the inner propeller shaft, which is made hollow. 


H N®° 2639 








fitted within their guides so that they may constitute auxiliary 
cylinders. 


eylinders. 
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947,600. RAMMING APPARATUS FOR GUNs, 
Creucot, France.—Filed April 20th, 1909, 

The essential feature of this invention is the use of a 


E. Schneider, 1 


a“ 


recipro. 














| The guide blocks G take the form of pistons, and are accurately | 


The space between the guide blocks and the main 
| cylinders is placed in communication with the opposite ends of the | 
| main cylinders by means of ports H formed in the wall of the 
The guide blocks thus form single-acting pistons which | 


are open to supply and exhaust through the front parts of the 


February 9th 1910, 


MISCELLANEOUS. 


18,695. August 13th, 1909.—A New or IMPROVED 


Bartolomet, vid Palermo 12, Rome. 
In mountainous countries the construction of navigable canals is 


1 MOVABLE | 
Lock FOR NAVIGABLE CANALS OR WATERWAYS, Guiseppe | 


}cating ramming rod worked by an endless chain. 
fitted with snugs which engage successively the 
and the powder charge. There are six claims. 
947,667. STONE-CRUSHING MACHINE, J. L. Mitchell, Ceda 
lowa.—Filed May 14th, 1909. 
The invention consists in the combination with a rigid 
and a movable jaw, of a vertically movable fulcrum, a str 


} 1s 


impossible by reason of the swift current which would flow in them. | 


| until the water accumulates to a sufficient extent to flow over the 


top. 


If this lock be moved along the canal, it is obvious that the 
basin will travel with it, so that a vessel floating in the basin may 


| be moved in either direction by controlling the motion of the lock. 


the weight of the card is formed of a section approximating to | 


that of the mid-ship section of a ship. This is shown in the 
figure where A is the float referred to. In addition a ring B is 
titted round theZunder half of the float to serve the purpose of_a 
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bilge keel. To prevent the card from being thrown off its pivot, a 
cup C is provided to actas a guard working in conjunction with a 
ball at the under extremity of the compass card. This cup is sup- 
ported by means of a spring arm D projecting from the side of 
the compass bowl. The needles may be wholly enclosed within 
the float, so that they shall be sheltered against the drag of the 
liquid when the vessel makes a rapid turning movement. Carried 
on the outer edge of the float is a rim which forms the card index, 
the outside diameter of the card being considerably less than that 
of the bowl. The card co-operates with the lubber point E. In 
the arrangement indicated the card is supposed tu have an excess 
buoyaney of 95 grains or thereabouts, and is pivoted on an 
iridium point bearing on a sapphire cap. A modification is dealt 
with, and there is one other view illustrating it.—February 9th, 
1910. 


ORDNANCE AND ARMOUR. 


2639. February 3rd, 1909.—IMPROVEMENTS IN AUTOMOBILE Tor- 
PEDOES, the Whitehead Torpedo Works (Weymouth), Limited, 
and Frank William Dodd, both of the Portland Harbour 
Torpedo Works, Weymouth, Dorset. 

The arrangement of the engine parts for a torpedo as described 
in this specification enables the usual bevel gear installed in the 


tail to secure the reverse rotation of the propeller shafts to be | 
dispensed with, and at the same time considerable advantage | 
gn the centre of | 
gravity of the engine is further forward than in other arrangements. | 
In the engraving the piston-rods of a two-cylinder engine are | 


A. | 


arises from the fact that by adopting this de 


shown coupled through connecting-rods to two mitre wheels A, 
These gear with two other wheels, one B mounted on the outer 
propeller shaft, the other C on the inner. Pressure is distributed 


to the cylinders by a single rotary valve E situated on and driven | 


from the inner propeller shaft. This valve is formed witha central 
supply passage, the wall of which is surrounded by a casing, the 
annular space between serving as the exhaust passage. 


Suitable | 


The fall of the water at the lock affords a supply of energy, and it 
is the inventor's intention to utilise this when of sufficiént magni- 
tude as the source, partly or entirely, of the power required to 
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move the lock. To this end the lock is formed in the shape of a 
water turbine consisting of a sheet iron tube A closed at its ends 
by plates B and provided with rollers C bearing on rails D fixed 
along the banks of the canal. On the axle of the wheel is mounted 
a rigid frame E carrying in front two small wheels F, which bear 
on the rails and carry an apron G, partition H, and a lower 
valve J. The water rising against the apron flows to the wheel 
through the opening between the apron and the partition, the 


| position of which may be regulated by means of a hand wheel M. 


The lower end of the apron terminates in a flap valve J, adapted 
to be rotated about a pivot L by means of a wheel similar to the 
hand wheel M. By regulating the position of the partition H and 
the flap J it will be possible, according to the inventor, to control 
the motion of the wheel so that it may be made either to ascend or 
descend the incline. When the current is not sufficiently great, it 
is proposed to assist the motion of the wheel by employing some 


| form of motor, and it is suggested that the motive power of the 


boat itself may be used for this purpose. A second lock may be 
placed behind and coupled to the first one to obtain a greater fall. 
February 9th, 1910. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette, ) 


947,522. CONSTRUCTION OF GAS-DISCHARGING DEVICES FOR RETORT 
Coxe Ovens, W. H. Allen, Jun., Grosse Ile, Mich., assignor to 
Semet-Solcay Company, Syracuse, N.Y., a Corporation of New 
York.—Filed March 17th, 1909. 

The combination with a discharge pipe for hot gas, provided 
with a valve seat, and a controlling valve for engaging the seat, of 








a spraying nozzle, projecting into the pipe adjacent to the valve 


admission and exhaust ports are formed in the valve, the design | seat, the nozzle being provided with a lateral spraying aperture, 


Hot air is admitted to the valve 


of which is clearly shown. 
By this arrangement of the valve the 


through the end casing F. 


on the side adjacent to the valve seat, and a liquid supply pipe con- 
nected with the nozzle. There are two claims. 


| In such a canal, according to this invention, a lock may be used to | 
| close it, with the consequent formation of a basin above the lock 








Hitt 


posed between the latter and. the jaw, and a screw and t 
mechanism connecting the frame and fulcrum, and serving to 
adjust and hold the fulerum at different heights. There 
claims, 





ire two 


CATALOGUES. 


PINITHOLE COMPANY, 55, Cross-street, Manchester.—This tirm 
| has issued a leaflet devoted to an original form of spanner-wrench 

which will fit all nuts from jin. to 1}in. across the flats, and wil 
| grip pipes of a similar diameter. 

Verity's, Limited, 28, King-street, Covent-garden. — Some 
literature to hand from this firm deals with ‘‘Comet ” are lamps 
‘* Ashton” interpole motors, ‘‘ Ashton” starters and controller 
gear, mill, and ship fittings, and the ‘‘ Delhi” alternating-current 
fan. 

DAVY ENGINEERING, Limited, Blake-street, Hulme, Manchester. 

A catalogue from this company which has been sent us deals 
with the Davy motor car, fitted with the Hewitt patented piston 
valve engine. This engine was described in our notice of the Motor 
Car Exhibition at Olympia in November last. 

Scumipt’s SUPERHEATING ComPANY, Limited, Victoria 
street, Westminster, London. — An interesting pamphlet 
‘*Highly-superheated Steam as applied to Locomotives d 
reached us. It contains illustrations and particulars of engines 
which have been fitted with this company’s superheaters, and at 
the end of the pamphlet there are some short notes on the results 
of using these superheaters. 

J. P. HALL AND Co., Limited, Blackriding Ironworks, Werneth, 
Oldham.-——A revised crane motor list has reached us which con 
tains a considerable amount of new information. The mo 
dealt with are suitable for all kinds of drives where the load i 
termittent and the duty severe, such as in the case of electrical 
operated capstans, winches, punching, drilling, and boring 
machines, rolls, saws, planes, &c. 

B. R. RowLanpd AND Co., Limited, Reddish, Manchester 
Catalogue No. 59. This publication contains a detailed illustrated 

| description of the Climax boiler, which consists essentially of a 
vertical central shell, into which is expanded a series of curved 
tubes. The boiler is enclosed in a sectional casing, lined with fire- 
brick, and the lower portion of this casing forms the furnace and 
combustion chamber. The book contains some useful information 
for steam engineers quite apart from trade matter. 

THe PHantx DyNAMO MANUFACTURING COMPANY, 
Thornbury Works, Bradford.—Bulletin No. 3 has reached us. 
gives prices, particulars, and illustrations of continuous-current 
motors suitable for all kinds of service. In accordance with th« 
company’searly practice, these machinesare fitted with comr.utating 
poles, enabling a wide speed variation to be obtained with shunt 

Many tables are given in this pamphlet, giving speeds, 

There are also 


2K 
on 


Limited, 
It 


regulation. 
outputs, voltages, weights, dimensions, prices, &c. 4 
many illustrations showing this motor applied to various classes of 
service. 
| THe ADAMS MANUFACTURING Company, 106, New Bond-street. 
A well got up hand-book has been sent to us by this company. _ It 
is entitled *‘ The Electric Control of Printing Machinery,” and it 
| contains a considerable amount of information which should prove 
| useful to those interested in the electrification of printing works. 
|The book is divided into fourteen chapters, which, among other 
| things, deal with the essential features of good control gear, 
| ‘inching ” devices, motor starting switches, speed regulation, 
| shunt speed regulators, series speed regulators, combined shunt 
|and series regulators, reversible controllers, stopping devices, 
| overload preventers, alternating-current controllers, rotary news- 
| paper press controllers, &c. 


for 


| 

| 

| Tue “Queen’s Engineering Works Magazine 
| January, 1910, has been sent to us by W. H. Allen, Son and Co., 
d. It is full of interesting articles, and makes a very 
Among other things, the annual 
| distribution of prizes to pupils and apprentices, commutating pole 


| Limited. _inte 
| entertaining little publication. 


| dynamos and motors, review of events in 1909, education and 
scientitic topics, a few notes on the tool-room, the “‘ Allen Insti- 
tute, &c., are dealt with. The magazine is admirably illustrated, 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


By our Special Commissioner in South America.) 
GirarboT, CoLoMBIA, January 3rd, 1910. 
No, VII.* 

Ir is very nearly thirty years since the Colombian 
National Railway was first projected, and only some few 
year’s less since it was first commenced. Railway con- 
struction, like most other undertakings of a useful nature 
in Colombia, proceeds but slowly, and when any definite 
is made, it is not always to the best advantage 


Ve 
axe the right direction. The Colombian National Railway 
i. a moot ease in point, and although it undoubtedly serves 
a most useful purpose, and the Republic would be all the 
poorer for its removal, it has been in many ways quite 
wrongly conceived, and in as many others wrongly con- 


structed. It has undergone almost as many changes in 
as in design, and it is probably destined to 


nae ee | ' 
pass through many more vicissitudes before it can enter 
finally upon that profitable period which was so fondly 


prophesied for it by its promoters at the time of its incep- 
tion, and which, but for the extraordinary number of cooks 
who have been called in from time to time to assist at its 
making, might even have been fulfilled in part. 


Although, as stated above, the line has been under | total length of 160.61 m.; and twenty-three are of masonry 
construction for something like thirty years, it was only | and steel, with a total length of 353.52 m., or a grand total 


| advanced to be declared “open” for traffic. 


be open, since it is far from being finished, and, at the best, 
cannot be completed for several years to come. The 
total length of the line is 182 kiloms., and it runs from 
Girardot—hence it is sometimes called the “ Girardot 
Railway ”"—on the banks of the Upper Magdalena River, 
to Facatativa, on the Savannah, where it joins up with 
the Savannah Railroad, and thus gives an uninterrupted 
railway route from the coast (vid the Magdalena) to the 
— of Bogota, which is the terminus of the Savannah 
ine. 

The character of the country through which the line 
passes is almost continuously precipitous, and the 
gradient reaches a maximum of 4 per cent., which is 
steep enough for any railway which hopes to make a good 
profit upon its hauls. Of curves, the minimum radius is 
100 m. and the gauge is 8ft, 

Here, above all, the original promoters of the line seem 
to have displayed their incapacity. It was known that 
the railway, when built, was to join up, as already said, 
with the Savannah Railway, which has a gauge of 1 m.; 
nevertheless, the absurdity of making the gauge of the 
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From the year 1880, the “ Official Gazette of the | 
Republic of Colombia” contains numberless chapters of | 
resolutions and counter-resolutions, of contracts and can- 
cellations of contracts, of appointments and dismissals, | 
all showing the chaotic confusion which prevailed and | 
the uncertainty which existed with regard to the con- 
struction and management of this highly important under- 
taking. It has always been a pet Government scheme, 
which is equivalent to saying that it has always afforded 
both a bone of contention for the opposite political parties | 
to wrangle over and a haven of refuge in the form of well- 
paid official posts for that particular side which has hap- 
pened to be in power, and which has had, thereby, the 
distribution of the loaves and the fishes of office. 

The fitness of the individual for the post of engineer or 
of general manager seems to have been completely neg- 
lected, and, as a consequence, the utmost ignorance in all 
departments, constructional and administrative alike, has 
served to keep back the effectiveness of the line, so that 
for many years it was the worst managed and least use- 
ful of the transportation lines in the Republic of Colombia. 
Of later times the organisation has been considerably 
improved, and although many serious difficulties still 
exist, and some heavy construction work is still to be 
faced, the railway has been placed in a very much better 
position generally. 





* No. VI. appeared March 4th. 
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Girardot line 33in. smaller was perpetrated. The con- 
sequence is that at least an hour is lost—out of a total 
run of twelve hours—at Facatativa in transhipping the 
passengers and the cargo, an operation rendered all the 
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more tedious and difficult by reason of the absence of | 


sufficient facilities, and the fact that’ the meeting trains 
are not drawn up side by side, so that all baggage and 


} 


freight could be passed readily from one car into another, | 


but the one stops about 20 yards or more behind the 
other, so that every package and every bundle has to be 
carried separately from one wagon to another. 

I inquired why the two gauges were thus made different, 
but the only reply I received was that the curse of all 
South and Central American countries— “ politics” — 
was to blame, although it is really difficult to see how 
they could by any possibility be held responsible for 
this particular form of absurdity. But such was the 
explanation vouchsafed, and I have no option but to 
accept it. 

The mountainous character of the country, and the 
gradual rise of something like 5000ft. in the line from the 
starting point of Girardot, naturally calls for an immense 
number of deep cuttings, tunnels, and numerous bridges 
in order to cross the continuous watercourses that are 
encountered. From first to last there are fifty-three 
bridges, of which six are of wood, with a total length of 
151.80 m.; twenty-four are of masonry and wood, with a 





on the 28rd of last August (1909) that it was sufficiently | of bridgework amounting to 665.93 m. 
I much | 
question whether it can be regarded even now as fit to | 


To describe in detail all or even any great number of 
these constructions is impossible in this article; something, 
however, may be said of their respective lengths. These 
are as follows :— 


Total length, 


Length. Numbers. media 
0to 10 , EP es . 156-36 
10 to 20 11 . 143-55 
20 to 25 y 44.20 
25 to 30 7 189-02 
30 to 35 3 - 96-80 
35 to 40 1 36-00 
53 665-93 


Both British and American engineering firms have 
participated in the construction of the bridges, the London 
houses of Matthew J. Shaw and Co., of 81, Cannon-street, 
and H. J. Skelton and Co., of Royal London House, repre- 
senting the British section, and the United States Steel 
Products Export Company, of New York, representing the 
United States. 

With regard to the rolling stock, including both cars and 
ocomotives, this is also partially the work of British and 
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‘ partly that’of ‘American firms;.-while a considerable 


number of freight cars have come from Belgium, which, 
in the matter of railway material, is fast gaining ground 
in South and Central America. The rolling stock to date 
is as follows :— 

Locomotives.—1 locomotive, made by the R. I. Loco- 
motive Works, Rhode Island; 2 locomotives, made by 
the Baldwin Locomotive Works; 5 locomotives, 7.¢., 3 


| Consolidation and 2 Mallet, made by the American Engine 


Works Company ; 2 made by Hudswell, Clarke and Co., 
Limited, Leeds; 1 made by Jones, Burton and Co., Liver- 
pool; 3 made by Kitson and Co., Limited, of Leeds. 

Cars and wagons.—23 passenger cars, made by the 
American Car and Foundry Company; 3 luggage cars, 
made by the American Car and Foundry Company ; 49 
freight cars and platforms, of which 10 were made in 
Belgium. 

It is worthy of note that the regeneration of the 
Colombian National Railway, so faras the general manage- 
ment is concerned, really commenced with the appoint- 
ment of Senor Don Carlos Carrizosa, who,'although a com- 
paratively young man, has had a very sound engineering 


| education, and is, moreover, thoroughly aw fait with all 


| the latest advancements in railway engineering as applied 


to European and United States railroads. He has made 
a really active and careful study of the conditions as they 


| exist in Colcmbia to-day, and the valuable experience which 
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manner to the great advantage of the Colombian National 
Railway. Under the management of Senor Carrizosa, 


the railroad has been making decided and rapid progress, | 


but at the time of my visit it was being rumoured that 
this valuable public servant was to be replaced by a 
protégé of some political “boss,” pulling the strings from 
Bogota, which is but once again an instance of the terrible 
incubus which political matters are allowed to become in 
connection with the conduct of works of public utility in 
Colombia, In my opinion, it will be little less than a 
calamity if Senor Carrizosa is removed from a position for 
which he has shown the greatest aptitude, being, indeed, 
the one individual who has succeeded in bringing this line 
out of a state of chaos into comparatively smooth waters. 





BRIDGE OVER THE APULO 


Something with regard to the financia] conditions of the 
line might, perhaps, with some advantage be said, inas- 
much as the bonds are held very largely in England; but 
space will not admit of this upon the present occasion. 
It is a pity that the management of the railway is not 
also in the hands of the British, since it is too much 
to expect that the Colombian Government. will. ever 
do much with the line or make it into either a sound 
engineering enterprise or a good transportation medium. 
As amilch cow to be milked as occasion dictates for 
the benefit of political protégés, in much about the same 
manner as the Central Railway of Brazil is used by the 
Government of that Republic to afford employment for 
all its tame politicians and faithful servitors, the Colom- 
bian National railroad will be a valuable asset of any 
Government. From a public point of view, however, 
until a very large additional outlay has been made upon 
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strengthening the road and rebuilding a considerable 
portion of it which is at present in a dangerous condition, 
in providing facilities at terminals and generally improv- 
ing the services provided, the Colombian National Railway 
cannot be said to rank among the engineering or the 
financial successes of the day. 

I send you some illustrations of the principal works on 
the line which may interest your readers. 


CHANCES IN COSTA RICA FOR MANUFACTURERS OF 
RAILWAY SUPPLIES. 


San Jose DE Costa Rica, February 12th, 1910. 
British manufacturers of rolling stock, plant and material 
might have done quite a respectable amount of business 
in Costa Rica latterly had they but had a little spirit of 
enterprise, since the Government railway, El Ferro- ! 
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| that, undergoing improvement and renovation in every 
department, considerable orders for new plant and mate- 
rials being given out. Owing to the complete absence of 
any representative from Great Britain in the machinery 
line, and inasmuch as a British catalogue of rolling stock 
or railway supplies is scarcely ever seen here, all these 
orders, amounting to some £20,000 up to date, have gone 
to the United States, Germany, Belgium, and France. 
And yet the Chief Engineer of the railway, Senor Carlos 
Iglesias—a younger brother of the former distinguished 
President of Costa Rica, Don Rafael Iglesias — tells me that 
both he and his colleagues would in every case have much 
preferred to deal with British manufacturers, having not 
alone a decided leaning towards British made goods, but 


s been, and still is, for the matter of | fact that they have been almost completely neglected by 


manufacturers of and dealers in railway and structural 
supplies in Great Britain, while they have been practically 
overwhelmed with correspondence, catalogues, quotations 
and samples from American, German, French, and 
Belgian manufacturers. As a consequence, several 
valuable orders have been sent from here to the United 
States and the Continent, among them being a locomotive 
(ordered as recently as yesterday from Germany), a pair 
of light iron bridges from the United States Steel Company, 
and £19,000 worth of cast iron piping from Belgium. 
Of the last mentioned order I am bound to admit 
that no amount of attention or care upon the part ot 
British manufacturers would have secured the order. 
because the granting of it was a “ friendly ” arrangement, 








THE L 





a liking for British methods in doing business generally. 
Nevertheless, among all the many catalogues, price lists, 
quotations, and samples forwarded to them—all without 
solicitation—there has not been one, they inform me, 
from any English firm. So much for the careful atten- 
tion which home manufacturers devote to the considera- 
tion of foreign markets. 

It cannot be expected that if Mahomet stupidly refuses 
to go to the mountain, the mountain will consent to come 
to Mahomet. In this case, however, the unusual has 
occurred, for Senor Carlos Iglesias has asked me to 
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request —through the medium of your columns—British 
manufacturers of rolling stock, engineers’ supplies, and 
railway equipment to get into communication with him 


| as soon as possible, and to forward to him their catalogues, 


price lists, and any drawings which may help him _,to 
choose among the following principal requirements :— 
Iron and steel buildings and roofs; railway plant; sig- 
nalling plant; tools for workshops ; boiler compounds and 
boiler covering; bolts, nuts, and fastenings ; woodwork- 
ing machines; steel sheets; saw mill machinery; iron and 


| steel pipes; hammers; emery wheels; small tools and 


tubing. Among the larger requirements which will 
shortly be purchased are further locomotives, rolling stock 
—freight and passenger cars—a weighing machine, and 
an observation car. 

I may add that the Director-General of Public Works, 
Don Luis Matamoros, also authorises me to say that he 
would like to hear from British manufacturers of light 
road bridges and both iron and steel water pipes, as some 
further orders may be put out during the current year. 

Tn both of these cases my informants have deplored the 


| ten years has steadily increased. 
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in which some of the members of the local waterworks 
committee had a hand. The sequel has yet to be told. 

Senor Carlos Iglesias informs me that the whole of the 
railway line, both constructed and under construction 

the former being 89 kiloms. and the latter 19 kiloms. 
being re-formed, and consequently supplies of practicall, 
every kind are being required. Like Don Luis Mata 
moros, he is strongly in favour of employing British 
made plant, material, and supplies, and he is always 
pleased to correspond with manufacturers at home about 
these matters. Correspondence, catalogues, prices, 
drawings, and samples can be addressed in English (o1 
French) as follows : 

tailway supplies: Don Carlos Iglesias, Chief Engineer. 
El Ferro Corril-al-Pacifico, San José, Republic of Costa 
Rica, C.A. 

Road bridges and water pipes: Don Luis Matamoros, 











SITE OF STATION 


Director-General of Public Works, San José, Republic of 
Costa Rica, C.A. 


THE INCREASING COST OF WARSHIP 
MACHINERY. 


Due to one or two causes that may almost be termed 
abnormal, the cost of warship machinery during the last 
The conditions under 
which Admiralty engineering contracts are now carried 
out are very different from those of only a few years ago, 
and a much more business-like state of affairs prevails. 
Owing, however, to the obvious impossibility of a large 
Government Department adopting or modifying a pre- 
determined policy with the same rapidity as is possible 


' with a well-managed private establishment under the 
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control of one or two men only, much has been insisted 
on, or has remained as standard practice, that might, in 
the light of later knowledge, have been modified, with the 
result of a lower cost to the country, due toa more elastic 
system. But, on the whole, very reasonable bargains 
have been struck, and if, to the casual observer, some of 
the prices of the last year or two appear to have been 
unduly inflated, it must also be realised that the tendency 
is now for greater moderation to prevail, and that the 
drastic Admiralty requirements of recent years have un- 
doubtedly resulted in a very high standard of reliability 
of machinery. 

The introduction of water-tube boilers, bringing with it 
a general increase in boiler pressure from 155 |b. to 250 Ib. 
and 800 lb., gave vastly greater trouble in the Navy than 
the more recent introduction of steam turbines in place of 
reciprocating engines in later years. _Now-a-days boiler 
troubles are almost unknown, and condenser difficulties, 
which used to be a prominent feature on trial trips, espe- 
cially those of the older destroyers, are a thing of the past. 
Durability and reliability of warship machinery have been 
secured to an extent that no other nation, not even 
Germany, has attained, but this has only been possible 
at greatly enhanced cost. 

Going back ten or twelve years we find the initial diffi- 
culties encountered by constructors of Belleville and other 
tubulous boilers greatly enhanced by the engineering strike 
of 1897 and the consequent disorganisation of the labour 
market. The latter affected marine engineering for some 
years, and it is no exaggeration to say that matters were 
beginning to get a little straighter when the reports of 
the Boiler Committee again gave a somewhat severe 
check to private enterprise. 
couple two such obviously different matters, but their 
effect on the cost of warship machinery was different 
only in magnitude. The very costly purchase of plant 
for Belleville boiler manufacture had to be written off 


somehow, and in many cases where special shops were | 
| 80s. a ton, as it was at that time, in place of coal at 20s. | 


built to take this plant, the sums involved were consider- 
able. The reversion from the Belleville to a semi-cylin- 
drical installation did not, on account of this effect on 
plant, assist in cheapening production in spite of the claims 
made at the time—and justly as far as they went—that 




















Perhaps it is hardly fair to | 


question. A much-debated matter is that of whether the 
adoption of turbines has increased the cost of warship 
machinery. From the point of view of manufacturing 
cost—that is, of labour and material—turbines were un- 
doubtedly more costly to build in the beginning, though 
such is certainly not now the case, but in large battleships 
or cruisers they form such a relatively small part of the 
total cost of machinery that the selling price—that is, the 
cost to the country—is hardly affected. What has so 
greatly increased the cost is the influence of accessories 
and auxiliaries required in recent years. 

The actual prices paid for machinery are extremely 
interesting. The average cost per ton in the Majestic 
class was just under £66, and sprang immediately to £92 
in the Canopus class, where the Belleville boiler first made 
its appearance. 
about £105 ; in the Exmouths about £110, rising to nearly 
£117, as the average of the King Edwards. In the first 
four Dreadnoughts the price exceeded £145 per ton. 
Taking the cruisers, we get similar figures, each class 
representing an almost continual advance on its pre- 
decessors. Thus the Powerfuls cost £85 per ton of 
machinery, the Diadems £98, the Cressy class just over 
£100, Good Hope over £114, and the earlier County class 
£130. With their completion the country reached a period 
when prices of material declined slightly, and in the 
succeeding classes prices dropped to £114 in the case of 
the Natal type, rising again to £129 in the Shannon class, and 
attaining the gigantic figure of £151 per ton of machinery in 
| the Inflexible class. In small cruisers and scouts the cost 
in recent years has advanced from £120 in the Pelorus 
type to £176 in the Amethyst, andabout £192 in the Scout 
class. Destroyer machinery is even more expensive; in 
| the first ocean-going turbine destroyers it cost more than 
| £245 per ton, but in the boats of the last two years prices 
| have fallen to about £195 per ton. These figures are 
| truly appalling, but there are adequate reasons why they 
are so high. One is the increase in cost of fuel—of oil at 





| —which is generally debited to engines, and not to the | 


| ship as a whole. Another is the increased number and 


| duration of trials imposed in recent years. Spares, out- 
fit, auxiliaries, and other numerous accessories now- 
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Fig. 3—PIPES AND PIPE-LAYING GANTRY 


the cylindrical boiler was cheaper than the tubulous 
type. So it was at that time, as far as labour and mate- 
rial were concerned, but the heavy additions to capital 
expenditure were ignored, as well as the subsequent in- 


crease in cost of material due to the more rigid inspec- | 
| of all those run in all the ten ships had to be repeated on 


tion that resulted. 
Hardly were there launched all the ships with the 


mixed boiler installations that also resulted from the | 


Committee’s report than the steam turbine came on the 
scene, bringing with it, as did the Belleville boiler, a 
large amount of special plant for its manufacture. Now, 
however philanthropically inclined, no large private firm 
can purchase the means of manufacturing special 
machinery without taking due care to recoup itself, and 
the combined effect of these two items can be deduced 
from a careful study of the Naval Estimates. 

Standardisation of parts and interchangeability are fea- 
tures that have added very greatly to the cost of machinery 
without, itis to be feared, adequate corresponding advan- 
tages, and certainly without any gain to machinery effi- 
ciency. This requirement on the part of the Admiralty is 
more far reaching than it appears to be on the surface. It 
has added enormously to the correspondence between con- 
tracting firms who, in earlier days, never approached one 
another ; it would not be an unjust assumption that by 
so doing it helped to break down the barriers of com- 
mercial reserve between otherwise independent firms, 
and to lay the foundations of communities of interest 
that can only enhance prices. 

These factors are all carefully considered at the 
Admiralty, and the balance of advantage duly weighed, 
but it is still open to question whether, from a national 
point of view, some of the advantages are not purchased 
at too high a price. The inspection of boiler tubes and 
condenser tubes has became very drastic of recent years ; 
the clauses involving rejection of large batches of tubes 
uninspected, except for an infinitesimal portion of their 
number, has caused the cost to increase very rapidly. In} 
this case no one will gainsay the value of the Admiralty 
requirements; they have enormously added to the relia- | 
bility of boilers, but the value of the interchangeability of 
one set of main engines with another is an advantage of | 
which, in cash cost to the country, there may be much | 


' can be done in the way of reducing boiler weights. 





In the Bulwark and Queen classes it was | 


|THE GRINDLEFORD TO ROWSLEY SECTION 
| OF THE DERWENT AQUEDUCT. 
| By ALEX. H. JAMESON, M.Sc., A.M. Inst. C.E. (Resident 
Engineer). 
No, IL.* 
PART IIL.—ORDER OF OPERATIONS. 


The portion of Chatsworth syphon south of the Park 
was first laid; pipe-laying in the Park commenced on 
January 29th, 1906, and was finished (with three gangs) 
on July 28th, 1906—exactly six months later. When the 
works in Chatsworth Park were finished Tinkersley fcon- 
duit and the north leg of Chatsworth syphon were 

| commenced, and in February, 1907, the two Gorsebank 
| tunnels and Curbar conduit at its south end. /By 
September, 1907, work on Curbar conduit was in” full 
swing, with three gangs. Bole Hill tunnel and Oxhay 
| conduit were commenced in December, 1907, and Burbage 
syphon in April, 1908. a 8 
Conveyance of materials.—The various materials were 
conveyed from Rowsley Station for the Chatsworth 
| syphon and Tinkersley conduit, from Hassop Station for 
Curbar conduit, south of Buxton’s farm, 1} miles from its 
north end, and from Grindleford Station for all works 
| north of Buxton’s farm. The contractor laid a 3ft. gauge 
tramway from Rowsley Goods Station to Beeley village, 
and thence along the lower or west side of Chatsworth 
syphon to the inlet and outlet wells. This was worked 
with a locomotive, except on slopes over 1 in 10 where 
winding engines were employed. On the completion of 
the works in Chatsworth Park this tramway had to be 
removed from Beeley to Baslow, and materials were then 
conveyed from Hassop Station te Baslow or Buxton’s 
farm by a light traction engine. Along Curbar conduit 
the tramway was laid on the upper or east side of the 
conduit. When the conduit was completed south of 
Buxton’s farm, this tramway was removed and relaid 
| north of Buxton’s farm to Grindleford, and materials were 
carted up to the north end of Curbar conduit from 
Grindleford Station. On Burbage syphon winding inclines 
were used. Materials for Bole Hill tunnel, Oxhay conduit, 
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a-days account for a large proportion of the total cost. 

Viewed as a whole, the increase in price has been 
largely justified by the improvement in reliability. If 
the Dreadnought and Inflexible classes alone are con- 
sidered, we believe that not more than two or three trials 


account of mechanical defects, and, of these, such as did 
occur were of a most trivial nature. The freedom from 
accidents to the machinery of the coastal and ocean-going 
classes of destroyers seems almost phenomenal after the 
troubles with the old reciprocating boats. As regards the 
future tendency of marine machinery prices, it is difficult 
to believe that the high figures of three or four years ago 
can again be reached for some time. The reduction in 
numbers of large ships built each year has involved very 
serious cutting of prices, and, beyond probable changes in 
the direction of simplified propelling machinery, no great 
alteration in design seems at all imminent. In fact, boiler 
design has been little improved in the last few years, and 















Fig- 4-LAYING PIPES ON A STEEP SLOPE 


; and the north leg of Burbage syphon were conveyed up 
| the Board’s winding incline to their quarry on the top of 
Bole Hill tunnel, and thence lowered by the contractor 
| with winches down his tramways to the north end of 
| Bole Hill tunnel and Burbage syphon inlet. 
| Pipe yards.—As the pipes had to be received at a much 
quicker rate than they could be laid, the contractor had 
to store them in pipe yards, which were situated as 
follows :—(1) At Bebley, for Chatsworth Park and south 
thereof; (2) at Bar Brook, Baslow, for the north leg of 
Chatsworth syphon. These pipes were conveyed through 
Chatsworth Park from Rowsley Station by tramway ; 
(3) at three small yards on Burbage syphon. The 
pipes for Chatsworth syphon were unloaded by crane at 
Rowsley Station, and conveyed by locomotive along the 
tramway on bogies. In the case of Burbage syphon 
(with the exception of the north leg—see above), the 
pipes were conveyed from Grindleford Station to the 
Sheffield road by means of a “ pipe whim,” #.e., a four- 








for some considerable time the cost of production of this | wheeled vehicle with the rear axle cranked upwards and 


item has been nearly stationary. 
price might be anticipated is in the auxiliary 
machinery, but the most potent factor in preventing 
high prices for the near future, pending a return to the 
average conditions of output for the last ten years, lies in 
the general realisation that it is commercially more profit- 
able to have on hand many orders, each of which covers 
its full share of establishment charges, with a relatively 
low profit on each, than only one or two offering a 
relatively greater percentage gain. It is, further, interest- 
ing to note that the cost per horse-power and the horse- 
power per ton of machinery have not increased in the 
same ratio as the cost per ton, largely owing to the 
relatively increased size and weight of auxiliary machinery. 
Should attempts be made to obtain the same powers on 
reduced weights of machinery, the cost per ton may be 
again expected to rise as it did in the County class 
and Shannons, but it is difficult to think that much 
Com- 
pared with the amounts paid abroad for warship engines, 
the public have every reason, even if the manufacturers 
have not, to be thoroughly satisfied with the prices at 
which the Admiralty is now able to obtain its machinery. 





Where reduction of | the pipe slung below by chains. 


Cement sheds.—Cement sheds were built at Rowsley and 
Grindleford Stations and at the Baslow yard, and smaller 
sheds were also established at various convenient points. 
In these the cement was stored, spread when required, 
and remained until samples had been tested and certified 
“sound and fit for use.” 

Stone and ballast.—The stone and sand for concrete 
and mortar were obtained largely from the “ daystones,” 
or loose boulders of millstone grit found on the site of 
the cut and cover. Where there was a large assemblage 
of these at one place, stone crushers worked by a portable 
steam engine were fixed, and the stone met with in the 
cut and cover trench, and within a convenient distance on 
either side of it, was also brought to them to be crushed. 
Some good bedded rock was also encountered in the 
trench and crushed for concrete ballast and sand. 
Crushers were also fixed at convenient existing quarries, 
close to the works. Stone was also brought by rail or road 
from local quarries to be crushed on Tinkersley conduit, 
and for Chatsworth syphon. The stone when crushed 





* No. I. appeared March 4th. 
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Fig. 7—CONCRETING GANG 


gave an excess of sand which was screened out for 
mortar. 

Stone for the masonry of the different buildings was 
obtained from various quarries in Darley Dale, and at 
Grindleford by rail or road, though the daystones were 
also used for manholes and other small works. 

Waicr.—Water for concreting was obtained from 
various convenient streams by laying a ljin. pipe along 
the high side of the conduit, with frequent branches 
connected to the concreting stages as these were moved 
forward. 

Part IV.—CONSTRUCTION OF SYPHONS. 

There were two principal methods of pipe-laying—(1) 
on fairly level ground, say on slopes up to 10deg. with 
gantry or pipe legs, (2) on steep slopes, with winding 
engines. 

(1) On fairly level ground, as the bulk of Chatsworth 
syphon, the pipes were conveyed on bogies from the pipe 
yard along the tramway by the locomotive, rolled off the 
bogies on timbers, or “ skids,” and strung along the high 
side of the trench, the soil having first been stripped from 
the trench and deposited also on the high side of the 
trench. The remainder of the excavation in the trench 
was then taken out—dft. 9in. wide—by hand labour, 
thrown up on stages from the bottom of the trench, and 
deposited on the low side of the trench between the tram- 
way and the trench. When the trench was excavated to 
a depth of about 4ft.a frame of timber was fixed, con- 
sisting of a Yin. by 3in. waling 14ft. long on each side, 
supported by three 6in. diameter struts—one at each end 
and one in the middle—and poling boards Tin. by 1din. 
by 3ft. 6in. were fitted vertically along the sides of the 
trench behind the walings—see Fig. 3. In deep ground 
two or more frames were used, care being taken to keep 
the struts above the level of the top of the pipe. In bad 
ground 6in. by 3in. runners were used instead of poling 
boards, driven down behind the walings as the trench 
was excavated deeper. 

At every 12ft. joint holes 3ft. long, 74in. deep into sides 
of trench and 15in. deep in bottom of trench, were cut to 
give room for making the joints. The 9ft. long beds 
between the joint holes were then carefully trimmed to 
level by boning between the sight rails, a few inches 
being left on for this purpose by the excavating gang so 
as to leave a clean, hard bed. 

The pipe was then rolled down to the side of the trench, 
picked up by the gantry with a chain round its middle, 
traversed over the trench, turned end for end if necessary 
so as to lay the socket end uphill, lowered on to its bed, 
socketed into the preceding pipe, and boned to. sight rails. 

The gantry was a large timber framework, running on 
rails 14ft. apart, one on each side of the trench, and moved 
along the trench by a winch fixed on the gantry and a 
steel rope fastened further up the trench. A rolled steel 
joist was hung horizontally from the centre of the top of 
the gantry at right angles to the trench, and on the lower 
flange of this a small carriage ran on wheels, From this 
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the “blocks” containing double spur-wheeled gearing 
were hung, and worked by a light endless hand chain and 
wheel. Before lowering, and while suspended from the 
blocks, the pine was sounded all over with hammers to 
detect any cracks there might be—spigots especially are 
liable to be cracked by rough handling. When pipe legs 
of the usual type were employed, the pipe had to be rolled 
on to timbers placed across the trench, the legs were then 
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Fig. 9—PIPE-LAYING ON A VERY STEEP SLOPE 


moved over it, the pipe picked up, the timbers removed, 
and the pipe lowered into the trench. The joint was then 
adjusted evenly all round and thoroughly cleaned, a fire 
bucket being placed inside to dry and warm the metal. 
The “ pipe clips” were then fixed din. from the face of the 
socket. These consist of a steel ring of 14in. square metal, 
with a chamfer ;5;in. by 4in. turned off the face, placed 
against the joint so as to leave a triangular fillet of lead out- 








Fig. 2—EXCAVATING GANG 
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' side the joint. The clips were hinged at the bottom,,and at 
the top a space about 6in. wide was left between their 


ends, which were connected by a screw. The clips were 
then covered with clay, air holes being left through the 
clay into the in. space between the clips and the face of 
the socket, and a clay “ git’ or cup was formed about 6in. 
diameter at the top. The inside of the joint was covered 
with a flat spring steel ring well clayed over. 

The lead pot was then brought from the fire and 
lowered into a saddle resting on the top of the pipe. 
When all was ready the lead pot was tipped into the “git,” 
and the joint run until the git was full. Care had to be 
taken that there was no interruption in the running, and 
that it was run at the right speed and temperature. The 
clips were then removed and the joint “set up” bya 
striker and a jointer. They first went round the joint 
with a chisel, loosening the lead fillet and “ git” from the 
barrel of the pipe. The lead was then compressed into 
the socket by going round it three or four times with 
special caulking tools of increasing thicknesses, the last 
tool just fitting the joint, one man striking and the other 
directing the tool. The trench was then refilled under 
and around the pipe with fine material, well punned, 
up to a little above the top of the pipe, special care being 
required in filling the joint holes, the remainder of the 
filling being thrown in loose, except in roads and in 
Chatsworth Park, where the punning was continued to 
the surface. The soil was then replaced, the filling being 
carried about 6in. high to allow for settlement. Subse 
quently the surplus earth was removed in tramway 
wagons to spoil banks at various places convenient to 
the landowners. These were afterwards trimmed and 


| soiled. 


(2) On steep slopes over 10 deg. it was difficult to use 
the gantry or pipe legs, and the pipes were laid with the 
winding engine and steel rope or “ bond,” combined with 
various devices for socketing—see Fig.4. In such cases 
the whole length of the trench on the steep slope was 
partially excavated, and a tramway laid down the 
bottom to the leading end of the pipe last laid. The pipe 
was lowered with pipe legs into the trench at some con- 
venient point, and placed on a couple of “cradles” or 
short transverse timbers shod with iron to fit the tram- 
way rails. These were fastened to the spigot of the pipe 
with hooks. A chain was then passed round the pipe 
behind the socket and fastened to the steel rope froin the 
winding engine, and the pipe lowered down the bottom of 
the trench to its position. A view showing the actual 
laying of pipes on a steep slope is shown in Fig. 5. 

If the slope was very steep, say over 20deg., the pipe 
was then wedged up on packings placed in the two joint 
holes, the tramway rails and cradles were removed, and 
the pipe laid and socketed by removing the wedges and 
using handspikes. 

In a few cases a “cockolorum” was used instead vf 
packings and wedges. This is a stout vertical screw with 
a hook at its lower end, suspended by a nut at its upper 
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end from a double timber across the trench. The pipe men pipe-laying, jointing, and refilling, of which 7 were | type itis. In those destroyers which are only driven by 


was hung from the hook by a chain, and raised or lowered 
by turning the nut by four levers projecting therefrom. 

“Where the slope was not so steep, the actual laying and 
socketing of the pipe was accomplished with shear-legs 
and blocks, by which the pipe was Tifted while the tramway 
rails and cradles were removed—see one of the views in 
the Supplement in our issue of the 4th inst. In some 
cases on moderate slopes the trauiway inside the trench | 
was dispensed with, and the pipes were deposited along- | 
side the trench by means of bogies, and lowered by the | 
winding engine; they were then attached to the cable | 
from the winding engine for safety’s sake, and rolled on 
to « couple of timbers spanning the trench. The shear- 
legs were then moved over them, and they were lowered 
into the trench and socketed. 

|alves.—Valves were set with the pipe legs. A trench 

Mt. wide was excavated across the site of the valve 
chamber or house, and the floor concreted for this width. 
The valve was laid on timber packings, and jointed to the 
adjacent pipes. Stone seats were afterwards inserted and 
grouted up, when the packings could be removed. The 
rest of the excavation was then taken out, and the chamber 
completed. 
» Concrete to pipes.—In bad ground: A large part of 
the trench bottom in Chatsworth Park consisted of alluvial 
sands and silts, close to river level, and much pumping 
was necessary to deal with the water. In such ground 
the pipes were laid on 8 to 1 lime concrete beds, 6ft. by 
8ft.. carried down to a shale or gravel foundation. 
These were allowed to set overnight, and the pipe was 
laid on a 8in. layer of “green” concrete applied just 
before laying the pipe. Where the bottom of the trench 
was of rock the pipes were laid on lime concrete beds, 
Oft. by 2ft. by 8in. deep. 

Oa steep slopes.—On steep slopes—over 20 deg.—to 
prevent “creep,” cement concrete blocks were formed | 
across the trench to grip the pipe behind the socket, and | 
bond into the sides and bottom of the trench. Their 
dimensions were 11ft. broad, 5ft. long, and their depth 6ft. 
from 15in. below the pipe to 9in. above the top. They 
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were placed at intervals of every six pipes or less accord- | 
ing to the slope. Thrust blocks were also formed at | 
bends on steep slopes, of which blocks the largest used is 
shown in Fig. 4, viz., the one at the foot of the 39 deg. 
slope in Yeld Wood, Baslow. It will be noticed that 
there are three toothings, 3ft. 6in. wide, in the bottom on 
each side, the central 4ft. being left unexcavated to 
support the timber packings, one of which was left in 
under each bend. 

At bends.—To resist the hydrostatic thrust where the 
pressure and change of direction are great, bends looking 
down were weighted with 6 to 1 cement concrete blocks 
as shown on Fig 3, such a weight of concrete being 
applied as would—with the weight of the bends, and half 
that of the plain pipes on each side and that of the con- 
tained water—balance the resultant upward hydrostatic | 
thrust due to change of direction. (Thrust = 96 tons 
along pipe, and resultant = 50 tons in this particular case.) 
Bends on plan in similar circumstances were packed with 
8 to 1 lime concrete solid to the trench on the outer side. 
Bends looking up, and all other bends not dealt with as 
above, were packed with lime concrete, filling the joint 
hole and extending 6in. up the pipe, as all the bed of a 
bend is cut away in forming the joint holes. 

At valves.—Inside manual valve houses and chambers 
« concrete block was formed round the pipe on both sides 
of the valve to take the longitudinal thrust when the 
valve was closed. This was also done for the automatic 
valves, but only one block was concreted, viz., that on the 
lower side of the valve. The two reflux valves were not 
laid in chambers, but were concreted solidly into recesses 
in the side and bottom of the trench to resist the thrust 
when the valve was closed. In all the above cases “ body 
rings ” were cast on the pipes to grip the concrete. 

Progress.—The greatest number of pipes laid in any 
one day was 17 by one gang, in Chatsworth Park. On 
steep ground the progress sometimes fell to one pipe or 
less per day. 

Gangs.—An average pipe-laying gang in summer in 
good, fairly level ground, laying 50 pipes per week, was 
composed of 70 men as follows:—1 ganger and 42 men 
excavating and timbering the trench, of which 2 were 
timbermen and 8 getting out joint holes; 1 ganger and 26 








| actually engaged laying the pipes; 1 trimmed off the 


| beds, 1 melted the lead, 2 jointers ran joints, 1 man | 


| 


attended to the inside clips, 2 jointers and 2 strikers set 
up the joints, and 10 men filled in the trench. 


| of the nature of the undertaking. Fig. 5 shows a con- 
tractor’s locomotive in front of Chatsworth House and 
how near the conduit was taken to that historic building. 
Fig. 6 gives another view in Chatsworth Park, and shows 
a locomotive taking a train load of pipes. A concreting 
gang may be seen in Fig. 7, and an excavating gang in 
Fig. 8. Fig. 9 shows the laying of 45in. pipes in Chats- 


worth Park, and Fig. 10 the fixing of 45in. tapered bends | 


at the Chatsworth inlet. Constructional details of the 
inlets and outlets of the Burbage and Chatsworth syphons 
are given in Figs. 11, 12, 13, and 14. 


THE LATEST FRENCH TORPEDO-BOAT 
DESTROYERS. 


Tuer latest torpedo-boat destroyers delivered to the 
French navy are of improved types. They may be 
divided into three classes:—(1) Those fitted with 
reciprocating engines ; (2) those driven by turbines ; and 
(3) those driven by a combination of turbines and recipro- 
cating engines. The boats in the first class have not 
come up to the expectation of their designers. The 
others look like some of the best foreign vessels of similar 
type, but they are smaller. Moreover, they are really 
nothing but experimental boats, and it is understood that 
the vessels of the future will be driven by that type of 
propulsive machinery which is found to give the best 
results in them. All the new destroyers vary slightly in 
design and size, as each builder had to submit his own 
proposals to the Marine for approval. In some cases 
these proposals had to be modified to meet the wishes of 
the French Admiralty, and it is asserted that these 
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modifications did not improve the results achieved 
during trials. 
The idea of the Marine was that the vessels should | 


carry an armament of six quick-firing guns of 65 mm.— | 
nearly 2}$in.—diameter of bore, arranged three forward | 
and three aft, and be furnished with three torpedo tubes | 
for 450 mm.—nearly 173in.—torpedoes, one being arranged | 
in the stem. Six torpedoes were to be carried. The speed 
was to be 28 knots for one hour and 25 knots for four con- 
secutive hours. The radius of action at 14 knots was to | 
be 1170 miles. Four water-tube boilers placed in two | 
separate compartments were to be provided, and the main 
engines were also to be contained in separate compart- 
ments. The diameter of the circle in which the boats 
were to turn was to be 400 m., and the vessels were to be 
capable of stopping in 250 m. when travelling at a speed 
of 20 knots. High tensile steel, galvanised, was to be 
used for the hulls. Particular care had to be given to the 
design and construction of the hulls, which had to be 
strengthened in all places where special stresses are 
developed, and more especially under the guns and 
torpedo tubes. The outside plating had to be clincher 
riveted, and in the central part of the hull carvel work 
with inner butt strips had to be employed. The keels had 
to be 18in. deep and about 141ft. long, with a normal 
thickness of 6mm. The stem had to be of forged steel 
with lugs for attachment to the forward stringers. The 
stern and outboard propeller shaft bearings had to be of 
cast steel, the rudder to be of the same material and covered 
with galvanised plates 2.5 mm. thick. 

The vessels are divided into ten water-tight compart- 
ments. These compartments are somewhat differently 
arranged in the various boats by different builders and by 
reason of the different types of propelling machinery. 
The first compartment—the fore peak—is very narrow 
and is empty. The second and third compartments are 
devoted to the crew, and contain the necessary lockers 
for clothes, &c. Below the second compartment is a 
fresh-water tank of a capacity of 8000 litres. Below the 
third compartment is the chain locker and the store for 
the ammunition. The fourth and fifth compartments 
are, in the majority of cases, boiler-rooms, the sixth com- 
partment containing the propelling machinery, of whatever 





| Attention may be drawn to the various engravings on | 
| pages 244 and 252, as they give an excellent idea | 


| to be driven by Breguet turbines. 


| reciprocating engines the boiler-rooms are situated both 
forward and aft of the machinery space. The eighth 
| compartment is allotted to the officers, and the ninth to 
the petty officers and chief engineer. Aft of this again is 
a store-room in the after peak. 

All the boats, especially those driven by reciprocating 
| engines, are too low forward. They make bad weather 
| and ship a great deal of water. Both the British and the 

German boats are considerably better designed in this 
respect. .It is complained, too, that the officers and crews’ 
quarters are not what they ought to be, the consequence 


| being that the personnel does not get a proper amount of 


rest, and is therefore not as efficient as it might be. 
The boilers are either of the Du Temple or the Normand 
types, and the following are the leading particulars :— 


Du Temple. Normand. 

Grate area (sq. metres Bg ake 29.60 ... 21-40 
Heating surface (sq. metres) 1028 920 
Steam pressure (kg. per sq. cm.) : 18 18 
Consumption of coal per sq. metre of 

grate (allowed) (kg.).... ... .. 400 400 
Ditto, average during trials (kg. ) 319 to 320 
Number of tubes per boiler... . 2 1074 
Internal diameter of tubes 7 24 25 
Outside e rot 30 30 


” 


Vessels of the Hussard type have two sets of triple- 
expansion three-cylinder engines. The Spahi and Cara- 
binier have two sets of four-cylinder triple-expansion 
engines. The Voltigeur and Tirailleur one set of triple- 
expansion three-cylinder engines and two sets of turbine 
engines. The Chasseur and the Actée are both driven by 
three sets of turbines. 

The boats fitted with reciprocating engines only, have 
given a good deal of trouble, and are by no means the 
fastest of the flotilla. Numerous preliminary trials were 
necessary in order to obtain the speed down to the last 
fraction of a knot stipulated in the contract. In this 
way there was much wear and tear of the engines before 
the vessels were taken over. 

The Chasseur is driven by Parsons turbines—two 
cruising, two ahead, and two astern. This type of equip- 


Exterior View. 














TURBINES OF THE FRENCH TORPEDO BOAT DESTROYER ACTEE 


ment is so well known that it is not necessary to speak 
at greater length about it. 

The Tirailleur is the second boat of the French navy 
The first was the 
torpedo boat No. 294, which has now been turned into 
an instruction vessel. The main reciprocating engines 
of the Tirailleur run at 350 revolutions a minute, and is 
designed to develop some 3000 indicated horse-power. 


| Two independent sets of Tyrion oil pumps are used for 


the forced lubrication. The engine and its auxiliaries 
were built at the Chantiers de 1] Atlantique of St. Nazaire. 
The contract for this vessel provided that up to 20 knots 
the steam, after having passed through the reciprocating 
engine, was to be led to the high-pressure and low-pressure 
turbines in turn, and thence to the condenser. At full 
power, with a boiler pressure of 18 kilos. per square 
centimetre, the turbines are estimated to give 6000 indi- 
cated horse-power at 750 revolutions. There are, we 
may add, four turbines—two ahead and two astern. 

The Breguet turbines are of the multiple dise de Laval 
type. The blades are made of high tensile bronze, and 
they are cold drawn, the length of the blades being in the 
same direction as that in which the metal was rolled. 
The fixed and moving blades are dovetailed into slots 
formed in the inner periphery of the casing and the outer 
periphery of the rotor, and are riveted in place. 

There are two independent condensers, one for the 
reciprocating engine and the other for the turbines. 
They have 105 and 406 square metres of cooling surface 
respectively. 

The Voltigeur and the Actée are perhaps the most 
interesting boats of the flotilla. They were designed by 
Monsieur Laubceuf, who is called the father of the French 
submersible fleet. The lines are peculiar, especially 
astern, where the vessels look like big motor boats, but the 
propellers are able to work in comparatively still water, 
and hence more efficiently. It is considered to be owing 
to this that the Voltigeur has made the best speed on 
trials of any of the destroyers built for the French navy 
during the last two years. It is worthy of note also that 
she is the first vessel in the French marine to be fitted 
with Rateau turbine a and, having regard to the 
speed she has developed, it will be interesting to see what 
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the 750-ton destroyers Fourche and Faux, which are also 
to be propelled with this type of machinery without the 
assistance of reciprocating engines, will do. 

The Voltigeur has six turbines arranged to drive two 
outboard shafts and a reciprocating engine on a middle 
shaft. On the starboard there is the high-pressure and 
one of the low-pressure turbines, both for ahead 
working. On the same shaft there is the low-pressure 
astern turbine. On the port side there are a medium and 
the other low-pressure ahead turbines, and also the high- 
pressure astern turbine. The steam is expanded in the 
high-pressure, medium-pressure, and low-pressure turbines, 
exactly as in a four-cylinder triple-expansion reciprocating 
engine. At full power the turbines of the Voltigeur run 
at 900 revolutions per minute. At ordinary cruising 
speed the reciprocating engine alone is used, but the 
steam when it has done its work in it is passed through 
the turbines in sufficient quantity to drive the propellers 
at such a speed as not to interfere with the way of the 
vessel, which they might do if they were not made to 
revolve. 

At the first trials there was some little trouble with the 
air pumps, but when these had been put right excellent 





results were obtained. The Voltigeur’s condensers are on | 


both sides of the turbines. The total cooling surface is 
300 square metres. They are worked in conjunction with 
Westinghouse-Leblane dry air pumps, which are driven 
by 23 horse-power motors of the Boulte-Labordiére 
type, running at 720 revolutions per minute. On the 
preliminary trials, with only one pump in operation, the 
following results were obtained :— 
19 2s 
750 736 
The atmospheric pressure at the time was 768mm. 
The loss of fresh water was about 200 grammes per 
indicated horse-power, this being a usual amount. The 
total weight of the turbines, without auxiliaries, was at 
the time of shipment 38,450 kilos., roughly 38} tons. 
They were built at the works of the Chantiers et Ateliers 
de Bretagne—late de la Brosse and Fouché—as were 
also the boilers, reciprocating engines, Kc. 

The 750-ton destroyers Fourche and Faux will, as 
mentioned above, be driven by Rateau turbines only. 


24 
745 
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740 
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Speed per hour, (knots) 
730 


Vacuum in condenser, (mm. 
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They will have three shafts, and it is expected that the | 
numerous improvements which have been introduced will | 


enable them to run very economically when at cruising | 
| Diameter, cruising, m. 


speed. Their guaranteed full speed is 32 knots, and if 
they do as well as the Voltigeur—and it is fully antici- 
pated that they will do so—this will be exceeded by 
3 knots. 

The destroyer Actée, which was built by Schneider 
and Co. in their yard at Creusot, is provided with three 
shafts driven by Schneider-Zoelly turbines of the com- 
bined type. We are enabled to give drawings of this 


| 
| 
| 


vessel in our two-page Supplement, and of her main | 


turbines on page 245. Each ahead turbine contains a 
high-pressure and a low-pressure stage, and each 
is, therefore, self-contained, and it and its shaft may 
be driven independently of the others. 
bines are the same as the ahead, only not so powerful. 
One of the distinguishing features of these turbines is 
the small number of pipes and connections, as compared 
with those of other engines of a similar type. The 
turbines are to develop a total of 8000 indicated horse- 
power. We may add that for the destroyer Boutefeu a 
set of engines of like design is being built. 


The astern tur- | 


They are | 


to develop 1400 indicated horse-power, while those for | 


the Commandant Bory, which are also of this type, 
are to indicate as much as 16,000 horse-power. In both 
these vessels there are only to be two shafts. 

The steering gear of the Actée is in the chart-house. It 
is of new design, requires but a small amount of power, 
and works very well. 
also a hand steering wheel. The towing arrangements 
are similar to those ordinarily provided for vessels of this 
type. She carries one whale boat, 7 m. in length, and 
one “ you-you,” or dinghy, made of wood. These are 
hung on davits. There is also room for two collapsible 
canvas boats, 3.6 m. in length. 


TaBLe No. I. 


Spahi. 


Hussard. 


69 


‘arabinier. 
Length overall, m. 365 64-5 64-6 
Length between 
diculars, m. 65 
Extreme breadth, m. 6 
Depth, m. t 
Draught astern, m. 
Displacement, loaded, tons 
Boilers 
(rate area, sq. 
Heating surface, sq. m. 
Working pressure, kilos. per 
Sq. cm. ==s os . 
Air pressure in stokehold .. From 65 | to 
Bunker capacity, tons 120 
Number of cylinders 3 
Diameter of cylinders, mm.) 550, 720, & 
1230 
HOO 
305,310 
7000 
7760 
2 


perpen- 
80 
0 
10 
3-0 | 2-2 
412-848 | 415-470 
21-40 
920-0 


22-60 
1028-0 


m 21-40 
920-0 
18 18 18 

5 of water. 
106 
4 
540, 840, 
920, & 920 
650 
295/313 
8200 
9600 
2 


75 mm. 
110 
4 
510, 700, 870, 
& 870 
500 
333 
7500 
8200 
2 


Stroke, mm. .. 
Revolutions per minute 
Horse-power, contracted for 
Horse-power, on official trials 
Propellers, number 
Diameter and pitch of pro- 
pellers, m. 
Radius of action. 
Armament 


2-45 & 3- 
1170 at 1 
6 65 mm. g 

3 torpedo tu 

oOo 


28 


4 : 2-604 3-56 
4 | knots ; 280 at full power. 
uns and 2100) shells ; 
bes and 6 torpedoes. 

, 60 


knots 


Crew ai 

Speed. contracted for, knots 

Speed, on official trials. 
knots ... ee 


29-67 





Electricity is supplied by a steam-driven dynamo 
capable of giving 100 ampéres at 80 volts. In some of 
the other vessels the dynamos are driven by paraffin 
engines. The Actée carries six 450 mm. torpedoes. 

The lessons learnt from these boats are, first of all, that 


Near the aft 65 mm. gun there is | 





the freeboard is too low. It should be at least from 4 m. 
to 5m. atthe stem. In later vessels the hull is to be 
reinforced under the gun mountings. Moreover, it is con- 
sidered that the 65 mm. guns are too small, especially 
for destroyers, which are to range up to 900 tons. 
It has been appreciated that the limit of speed 
possible with reciprocating engines has been reached, 
and as foreign destroyers, which may have to be 
encountered in time of war, have speeds of 33 knots 
and upwards, it is thought absolutely necessary 
that all future destroyers should be fitted with 
turbines, as they alone can give the high speeds which 
will be required to bring the French on a parity with other 
nations. It is being strongly urged that oil fuel should be 
used in all future vessels of this type, on the grounds that 
it is much easier to obtain with it a continuous high speed, 
to get the best work out of the boilers, and to do it 
without smoke. It is further put forward as a reason for 





this action that the number of stokers may be reduced. 
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’ Tirail- 
Chasseur j 
eur. 
Length overall, m. 7-65 
Length between 
diculars, m. 
Extreme breadth, m. 
Depth, m. 
Draught astern, m. 
Displacement, loaded, tons 
Boilers, number and type 


perpen- 
64-58 
6-76 


1-52 


65-60 
6-96 
1-37 
2-65 
145-0 
i Nor- 
mand 
21-40 
1028 


+20 65-0 
-75 6-S4 
-d50 ? 
82 2-90 
497-50 414-0 
4Nor- 4 Du 
mand Temple 
21-40 22-60 
1020 920 


170-0 
4 Nor 
mand 
21-40 


Grate area, sq. m. 
1028 


Heating surface, sq. m. 

Steam pressure, kilos. per 
sq. cm. 

Air pressure in stokehold.. 

Engine, type : 


18-0 18-0 
m. of wa ter 
triple- 
expan 
sIon 


18-0 
to75 m 
triple- 
expan 

sion 

500, 720 

& 1000 
500 
350 


18-0 
65 


Diameter of cylinders, mm. 


Stroke, mm. aa 
Revolutions per minute 
I.H.P., contracted for 

on official trials 
Turbines, type 


3000 
Parson's Breguet 
de Laval 
» 


Schneider- 
Zoelly 
» 


Rateau 


Number, ahead 1 2 
Number, astern 2 2 
1-20 
1-20 
1-60 
1-60 
1-60 
940 


4 

2 2 
Diameter, H.P. ahead, 
Diameter, L.P. ahead, 
Diameter, H.P. astern, 
Diameter, L.P. astern, 
Revolutions per minute... 
Condenser surface, sq. m. 
Vacuum at full speed, mm. 
Number of propellers 
I.H.P., contracted for 
1.H.P., on trials... 

Radius of action 

Radius at full speed 
Armaments 


720 
3 3 3 
7200 7800 
8600 ? 
1170 1170 
300 
6 guns of 65mm. bore, 23.00 shells ; 
3 torpedo tubes, 450 mm. dia., 
6 torp edoes 
65 


9050 
1170 


os 


Crew 63 


We give herewith two tables which contain the leading 
particulars of the Hussard, the Carabinier, the Spahi, the 
Chasseur, the Tirailleur, the Voltigeur, and the Actée. 


OBITUARY. 


GEORGE WHALE. 


It is with regret that we have to record the death, on | 


March 7th, of Mr. George Whale, late chief mechanical 
engineer to the London and North-Western Railway 
Company. Mr. Whale was in his sixty-eighth year, and 
only retired as recently as June last. His health 
had been far from satisfactory for some time previous 
to his relinquishing active work, and he 
went a surgical operation for an internal complaint in 
July, 1908, but never seems to have recovered his former 


| health, probably owing to a heart affection. 


| company at Wolverton as a pupil of Mr. McConnell. 
| these two chiefs he passed through the workshops, 


4 Du Temple|4 Du Temple 4 Normand | 


| the running department. There he remained for ten years 





Mr. Whale’s whole professional career was spent in the ser- 
vices of the London and North-Western Railway Company. 
He was born on December 7th, 1842, and when barely | 
sixteen years old he entered the locomotive works of the | 
In 
1862 he was taken over by Mr. Ramsbottom, and under 


running department, and drawing-offices. In 1865 he 
was transferred from Wolverton to the drawing-office of 
the locomotive works at Crewe, and after a period of 
two years as draughtsman he was made an assistant in 


before the post of superintendent of the running depart- 
ment of the northern system of the company was offered 
to and accepted by him. This was in September, 1877, 
and the appointment proved only a step to the higher | 
post of superintendent of the running departments for the 
whole of the company’s system in 1899. 

On the retirement of Mr. F. W. Webb from the com- 
pany’s service in 1903, Mr. Whale was appointed chief 
mechanical engineer, and although this reward for long | 
service came late in his life, he entered upon his oe 1 

| 





duties with definite ideas of his own on locomotive con- 
struction, which did not coincide with those of his prede- 
cessor. His principal work while chief mechanical 
engineer was to design and build a number of passenger | 
express engines to replace the discredited three-cylinder | 
compound engines built by Mr. Webb. These new 
engines were of two types, now familiar to railway men | 
as the “Precursor” and ‘“ Experiment” classes. - The 
Precursor, built in 1904, is a four-coupled engine, with 
cylinders 19in. by 26in., and works at 175 1b. pressure. 
The heating surface of the boiler amounts altogether to 
2009.7 square feet, made up as follows :—Fire-box, 
161.3 square feet; and tubes, 1848.4 square feet. The 


| Association 


| successfully carried out by Mr. Eldridge. 
| perhaps even more interesting case, was the floating of th« 
| Anchor Liner Utopia—2800 tons—in the open Bay of 


under- | 


| this country without being dry-docked. 
|of wreck-raising 


| bottom plating, &c., renewed by Messrs. D. 


Marcu 11, 


1910 





fire-grate area is 22.4 square feet. The driving and 
trailing wheels are 6ft. 6in. diameter, and the “besis 
wheels 3ft. 6in. diameter. The weights on the wheels 
are as follows :—Bogie wheels, 21 tons 15 ewt.: driving 
wheels, 19 tons ; and trailing wheels, 19 tons. The tende, 
has a capacity of 8000 gallons of water and 6 tons of coal: 
and the engine and tender in working order weigh 96 tons 
15ewt. The Experiment is a six-coupled locomotive byilt 
in 1905. This engine has the same size cylinders as the 
Precursor, namely, 19in. by 26in., and works with the 
same boiler pressure, but there is a slight difference in the 
heating surface, which is made up as follows :—Fire-box 
133 square feet; tubes, 1908 square feet 2041 square 
feet total. The fire-grate area is larger, being 25 square 
feet. The coupled wheels are 6ft. diameter and the bovie 
wheels 3ft. 6in. diameter. The weight is distributed ax 
follows :—On bogie wheels, 19 tons; on driving wheels, 
18 tons 5 ewt.; on intermediate wheels, 15 tons 5 cwt.: 
and on trailing wheels 13 tons 5ewt. The tender is of the 


| same capacity as in the case of the Precursor, but the 


weight of the engine and tender in working trim is 102 tons 
lj5cwt. Other models devised during Mr. Whale’s tenure 


| of the chief office are a steam motor carriage and « <ix 


wheels coupled shunting engine with huge saddle tanks 
and 4ft. 3in. wheels. 

Mr. Whale was a member of the Institution of (j\j] 
Engineers and of the Institution of Mechanical Fiyi 
neers. He was amagistrate, a member of the Territoria| 
Committee, an Alderman of the 
Municipal Council, and had held the position of May: 
that town. He leaves a widow and two sons. 


Crewe 
ot 


THOMAS NAPIER ARMIT. 
By the death of Mr. T. N. Armit, which occurred wit}; 


| great suddenness as the result of a paralytic seizure in 
|his home at Trinity, Edinburgh, on the 4th inst., many 


notable feats in ship salvage work are recalled, 
Mr. Armit, who was in his sixty-fourth year, was 
managing directior of the East Coast Salvage Company, 
Leith, which he, in conjunction with a number of gentle 


| men connected with shipping in Leith, established in 18x9. 
| He was a native of Montrose, and after being educated 
} in the Academy there, he was apprenticed in his seven 


teenth year to Messrs. Alex. Stephens and Sons, ship- 
builders, Dundee. After ten years’ practical training in 
shipbuilding he entered upon salvage work in Glasgow. 


| serving for some years on the staff of the Underwriters’ 
| Association there. 


In 1878 he began business for himself 
at Dundee, and his successes in the raising of wrecks very 


| soon brought him into prominence, and secured for him 
| the notable and memorable task of raising the wreck of 
| the Tay Bridge after the disaster of 1879. 
superintendence there were raised in five months 7000 


Under his 


tons of girders, &c., as well as the locomotive and train. 
He had a long subsequent record of salvage work 
successfully performed, and involving ingenious and 
novel methods. In 1883 he raised the steamer Daphne, 
which capsized on the Clyde while being launched, 124 
workmen being drowned. The actual operations of raising 
the vessel only occupied a few days. 

Mr. Armit was the pioneer of under-water building 
that is, erecting water-tight structures on the top of sub 
merged vessels—and in this manner succeeded in raising 
many wrecks. The first vessel ever raised by this methed 
was the iron clipper ship Colombo, sunk at Panama in 
1876, and later the same plan was advised by Mr. Armit 


| in the case of the Austral in Sydney Harbour, and was 


A later, and 


Gibraltar, where she Jay sunk in 10 fathoms of wate: 
through collision. Ascertaining by telegram the depths of 
water over the bow and stern, and furnished with the plans 
of the ship, Mr. Armit prepared in Glasgow the whole of the 


| superstructure required for raising the vessel. The caisson, 


which was 700ft. long by 24ft. deep, was attached tothe sub 


| merged ship piece by piece, eight divers accomplishing 


the work within two months. The hole in the side of the 
vessel was then closed, and the ship made fit to float to 
Another example 
accomplished under conditions of 
exceptional difficulty by Mr. Armit and his staff was that 
of the Wick Bay, about seventeen years ago. This vessel 
(1900 tons) stranded in the channel near King’s Lynn, 
broke in two, and remained obstructing the channel foi 
four years, before the East Coast Salvage Company con 
tracted with the Corporation of King’s Lynn to raise the 
wreck, which had been subjected already to the unsuc 
cessful attempts of four different salvage companies. 
This case demanded, as Mr. Armit himself has related, 
“ greater resourcefulness, and developed more novelties in 
salvage work, than anything I have known. The hetero- 
geneity of known and unknown resources presented for a 
time a Chinese puzzle.” The whole undertaking, however, 
was successfully completed at a cost to the Corporation of 
King’s Lynn of £18,000. 

One of the most recent cases of importance dealt with 


| by Mr. Armit was the salving of the jarge twin-screw 


cable-laying steamer Anglia, which went ashore on the 
rocks at the entrance to Strangford Lough,Co. Down. In 
this case—the vessel being 450ft. long and about 5000 tons 
weight—salving was accomplished less by tackling the 
vessel herself than by blasting away the barrier of rocks 
on which she lay, and over which she had been driven at 
high spring tide. In due time the temporarily patched 
vessel was drawn into deep water over launching ways, 
and was towed to Glasgow, where in one of the Clyde Trust 
graving docks she had almost one-third of her whole 
and W. 
Henderson, of Partick. Mr. Armit naturally had many 
interesting reminiscences of salvage work, and was often 
in request for addresses and lectures. He was to have 
delivered one of his lectures on the 8th inst. before the 
Royal Forth Yacht Club, Granton. He was of a kindly 
and genial personality, and had many friends in shipping 
and shipbuilding circles. 
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THE ATBARA BRIDGE. 





PROBABLY NO bridge contract ever gave rise to so much 
controversy as did that placed in the early part of 
1899 with the Pencoyd Ironworks (A. and P. Roberts), 
of Philadelphia, for the steel superstructure of the 
bridge required to carry the Sudan Military Railway over 
the river Atbara, thus rendering possible the extension of 
the railway to Halfaya—Khartum North. Full detailed 
particulars of this work were given in THE ENGINEER of 
June 2nd, 1899, and~ subsequently—in our issue of 
August 11th of the same year—the circumstances under 
which the contract was given to an American firm in 
preference to British engineers were set forth at some 
length. It may, however, be useful to recall that the 
Atbara bridge is of the ordinary standard American single- 
track through pattern, of seven spans, each 147ft. centre 
to centre of end pins of trusses, and of a total length of 
1052/t. between end piers. The trusses have their 
bearings on cylinders, 8ft. 6in. in external diameter, and 
built up of 4in. plates, finished at the top with cast iron 
caps. Each span consists of two trusses, placed 16ft. 2in. 
apart from centre to centre, connected at the top by a 
system of horizontal bracing and at the bottom by bracing 
and floor beams carrying the railway track. The trusses 
are parallel, divided into tive completely braced panels and 
two end struts. The length of each of the five panels and 
the two end bays is 21ft. The total weight of the seven 
spans, including cast iron cap plates, is 1,891,899 Ib. The 
assumed dead load of the structure was :— 


Track 350 Ib. per foot. 3,700 Ib, per panel and per truss 
Floor 365 Ib. ss 3,800 Ib. ‘ 
Trusses 760 Ib. 8,000 Ib. 
Total... 1475 15,500 
Wind 150 Ib. per foot top laterals 
; 150 lb. per foot bottom laterals 


The assumed live load was two locomotives, one weigh- 
ing 46 tons, the other 34 tons, followed by a train of one 
ton per foot run. The limiting stresses were nine tons 
per square inch of dead load and live load multiplied by 
1.5, provided that the dead load assumed was never less 
than half the live load. 

After having been in use for less than eleven years, the 
main girders of the Atbara bridge have become too weak 
for the present rolling loads, which have been very greatly 
increased during recent years. The cross girders and rail 
bearers are, however, of sufficient strength, and it has, 
therefore, been decided to renew the main girders and 
use the old cross girders and stringers. During the 
past few days a contract for this reconstruction work has 
been awarded by the Sudan Government to the Cleveland 
Bridge and Engineering Company, Limited, of Darling- 
ton. The new structure will comply with the following 
special conditions :—(1) The new main girders to be 
accommodated to the existing bearings, which rest on 
cast iron cylinders and cannot be removed; (2) the clear 
width throughout the structure to be of a minimum of 
15ft.; (3) the main girders to be built so as to suit the 
existing cross-girders, and to have provision for the 
attachment at some future time of sidewalks on both 
sides of the bridge, supported on brackets. The existing 
cross-girders have a length overall of 15ft. 34in. The 
web members of the new main girders will have a width 
of 1ft., in order to provide sufficient lateral stability, and 
assuming the connection plates of the main girders to be 
in. thickness, the total width of the new spans from 
centre to centre of main girders will be 15ft. 44in. The 
width of the existing bridge is 16ft. 2in. The extra width 
of 24in. will be provided by an alteration in the upper 
portion or “ saddle * of the present bearings. This saddle 
is built up of plates and angles, and rests on rollers at the 
expansion end and on a bearing plate at the fixed end of 
the span, and carries the main girder itself by means of a 
pin 6in. in diameter. When the main girders are renewed 
it will be necessary to remove the saddle and to detach 
the vertical webs from the base plate. A new base plate 
will be provided and drilled at the site of the bridge, with 
holes for the connection of the vertical webs to suit the 
main girders. The bearings will then be riveted up. 
Apart from this alteration it is proposed to use the existing 
bearings. The pin and rollers are of sufficient strength, 
and any alteration of the rollers will necessitate raising 
the rail level of the bridge. The direct connection of the 
existing cross-girders to the new main girders will 
make an excellent joint at this point and will obviate any 
necessity for special packing. The only difficulty involved 
is in the provision of sufficient clearance at the end posts 
of the bridge. The usual design of a girder of this 
character would provide for end posts having a construc- 
tion similar to that of the top boom. If this course were 
followed, however, the clear width would be only 
14ft. 64in. The end posts will therefore be built on the 
same basis as the intermediate posts of the girder. They 
will be of exceptionally heavy construction, and the posts 
throughout have been designed to provide for the bending 
stress produced by the wind on the upper portion of 
the bridge. It is proposed to connect the cantilever 
brackets by means of turned bolts, and, as all the 
drilling will be done at the Cleveland Bridge Company’s 
works, it will not be necessary to carry out any work 
on the steel work beyond the fastening of the bolts, when 
it is decided to equip the bridge with sidewalks. These 
bolts have been designed for a live load of 1 ewt. per foot 
over the full area of the sidewalk, together with an ample 
allowance for dead load, and 66 per cent. in excess of the 
number required has been assumed in order to give an 
ample margin of safety. Only those bolts which are 
symmetrically disposed about the centre are assumed to 
take stress, and the plate and angles to which the bolts 
will be connected are to be made specially stiff to give an 
equal distribution of stress over all the bolts. The tension 
of the bolts will not produce any excessive stress on the 
posts, and the stress will again be transferred to the cross 
girders by the stiff gussets with which they will be 
provided. The main girders have been increased to a 
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depth of 26ft., which will provide for a clear headway of 
17ft., and stiff post and portal bracing will serve to trans- 
mit the wind stress on the top chord to the lower 
system of bracing. The panels are to be similar-to-those 
on the present bridge ; the top boom will be of ‘“ box ” 
section, open on the under side and provided with lattice 
bracing. The lower boom. will be made of two 15in. 
channels with extra web plates to make up the necessary 
section. This part of the new bridge will be similar to 
that of the existing bridge, in order to accommodate the 
cross-girders. The two channels will be tied together 
by the posts and by a lateral plate on the under side at 
every post. 

The contract includes the building of a temporary 
bridge to carry the deviation of the railway across the 
river Atbara, this structure to be of such construction as 
to carry the main line traffic of the Sudan Government 
Railway system. The work is to be commenced not later 
than December Ist next, and the new bridge to be com- 
pleted by the Cleveland Bridge and Engineering Com- 
pany, Limited, not later than May 31st, 1911, or in time 
for use before the rising of the waters of the Atbara River. 


THE JENA AS A TARGET. 


THe French battleship Jena, which blew up in Toulon 
Harbour in 1907, was found to be too badly damaged for 
repair, and it was decided to use her as a target. She 
was recently fired at with 12in., 9.2in., and smaller guns, 
with a striking velocity corresponding to a range of 
6000 yards. The details of the experiments have not been 
published, but the broad facts are as follows :—The action 
of the new pattern semi-armour-piercing shell was con- 
sidered very satisfactory. These 12in. shells are 
3.45 calibres long and weigh 968 lb., with a burster of 
28 lb. picric acid. They were found more effective than 
the armour-piercing shell, and far superior to the mine 
shell—* obus P "—which merely made splashes outside 
the plates, even when fired at unarmoured portions of the 
target. The first heavy shell which penetrated the 
armoured casemate burst inside, and destroyed the prin- 
cipal electric communications of the ship, although these 
were led one deck higher. After a few rounds had been 
fired, the whole of the telephones of the Jena were found 
to be unserviceable, and many of the hydraulic mains 
were burst or leaking. The ship was twice set on fire. 
Several dogs had been shut up in the casemate ; these did 
not appear to have suffered either from concussion or 
from the melinite fumes. 

Among the conclusions arrived at were the following :— 
Electric leads and hydraulic mains are insufficiently pro- 
tected in ships of the Jena class. Above the water-line 
they must be protected by armoured trunks. Telephonic 
communication is unreliable, and must be supplemented 
by voice tubes and mechanical indicators. Separate 
pumps for hydraulic gear should be provided immediately 
below the principal gun mountings, below the armoured 
deck, in order to shorten the lead of the mains. 
Auxiliary hand gear should be fitted to all but the 
heaviest mountings. With good ventilation there is no 
great danger to be apprehended from the fumes of high- 
explosive shell. 





CONTRACTS FOR SERVICE ABROAD. 
(From a Legal Coutributor. ) 

IT falls to the lot of many young engineers to have to say 
whether or no they will accept service abroad. The salary 
offered may be high and the prospects inviting, but it is 
necessary to scrutinise with particular care the terms upon 
which the services are to be rendered. To reduce an agree- 
ment to writing is at all times expedient. It is doubly 
necessary to do so when the young engineer is separated from 
his employers by “‘ leagues and leagues of wind-swept ocean.”’ 

Let us first briefly enumerate the points to which atten- 
tion must be directed in drawing up such an agreement. -The 
salary, when and where and how it is to be paid ; who is to 
pay travelling and other expenses ; for what period the service 
is to endure ; whether it can be put an end to by either party, 
and if so, what notice is necessary ; whether there is to be 
any restrictive covenant preventing the engineer practising in 
the same place for a stated period after the termination of the 
contract. All these questions have to be carefully considered. 

It should be mentioned, in the first place, that writing is 
absolutely essential in certain cases. Thus a contract of 
service which is not to be performed within the space of one 
year from the making thereof must be in writing. 

So it has been decided that a contract to serve for one 
year, the service to commence on the second day after that on 
which the contract is made, is a contract not to be per- 
formed within a year (Britain v. Rossiter, 1879, II., Q.B.D., 
128). It may be mentioned, however, that where there is a 
contract to serve for one year, the service to commence on 
the day next after that on which the contract is made, this 
is not a contract which is not to be performed within a year 
(Smith v. Gold Coast and Ashanti Explorers, Limited, 1903, 
I.K.B. 538). 

We may assume, however, that in the ordinary case of an 
engineer taking an appointment at a yearly salary, without 
the duration of the employment being mentioned, the agree- 
ment must be in writing. 

As to the salary, the time and place of payment of instal- 
ments should be specified. Where it is a lump sum payable 
by quarterly instalments, the instalments can be recovered 
as they fall due. So where a man was employed as consult- 
ing engineer for £500, payable in equal quarterly instalments 
for fifteen months to complete certain works, and he died 
after two instalments had become due, but before the work 
was finished, his administrator was held entitled to recover 
the two instalments (Stubbs v. Holywell Railway Company, 
1867, L.R. 2 Ex. 311). 

All expenses other than living expenses should be provided 
for inthe agreement. In going abroad to take up a post 
heavy travelling expenses will be incurred. These should be 
provided for by a payment in advance. If the climate is 
unhealthy, malaria or other diseases may add very materially 
to the cost of living—or trying to live. In these circum- 
stances the question whether the salary is to continue during 
incapacity caused by illness is one which should certainly be 








provided for in the agreement. Further, the periods for leave 
of absence should be specially provided for. 

As to the termination of the service this is a matter which 
should be carefully-considered before the agreement is 
signed, inasmuch as the position of an engineer in a foreign 
country who is suddenly dismissed is deplorable to a degree. 
He must make provision for such notice to quit that it will be 
impossible for him to be left stranded. Service is usually 
determined by ‘notice, and the question is: What notice 
must be given? When the hiring is a yearly hiring it can- 
not in general be put an end to by either party before the 
end of the year. If, therefore, on the one hand, a master 
wrongfully dismisses his servant during the year the servant 
may maintain-an action against him for such wrongful dis- 
missal, and a jury might assess the damages at the amount 
which he would have earned had he been allowed to serve to 
the end of the year. 

A hiring at a salary of so much a year is a hiring for a year 
vertain. So where a man was employed as engineer to the 
defendants ata salary of £500a year, and was dismissed at a 
three months’ notice, he was held entitled to recover salary for 
the unexpired portion of the year (Buckingham r. Surrey 
and Hants Canal Company, 1882, 46 L.T. 889). ; 

It is clear, however, that where it is a question of foreign 
service, special care should be taken to provide for an 
adequate notice. Attempts aresometimes made by employers 
to obtain an option to dismiss at will. In Down v. Pinto, 
1854, 9 Ex. 327, the defendant having established smelting 
works at Carthagena, in Spain, offered to employ the plaintiff 
as foreman, by letter, containing the following passage :- 
‘*T should require you to enter into an engagement to remain 
with me for at least three years at my option. Salary £250 
per annum.’’ It was held that this did not enable the 
defendant to put an end to the service at his will, but that it 
was a yearly hiring, with an option for the defendant to 
require the plaintiff’s services for three years, or put an end 
to it at the expiration of the first, second, or third year. _ 

Care should be taken to make the right to give notice 
reciprocal—that is, to enable the engineer to say: ‘1 want 
to go’’ within a certain period. This is the more important 
because a yearly servant, wrongfully quitting his master’s 
service, forfeits all claim to wages for that part of the current 
year during which he served, and cannot, after having wil- 
fully violated the contract, claim the sum which his wages 
would have amounted to had he kept his contract. 

The importance of making provision in the contract for 
notice to quit was emphasised in a case (Baker rv. the African 
Association) which was heard on January 20th, 1910, in the 
King’s Bench. A man was engaged to go to Calabar, on the 
Gold Coast, as a clerk, at a yearly salary. The agreement 
provided that if he failed to give satisfaction to the 
employers’ agents, or absented himself from his duties, &c.. 
the agent might summarily dismiss him, in which case he 
would have no claim for his passage home. He was under 
covenant not to trade within 30 miles of Calabar for two 
years after the termination of his employment, subject to a 
penalty of £100. On his returning to England he was sud- 
denly dismissed, no reason being assigned. The clause as to 
the duration of the service provided as follows :—‘‘ The said 
A. (meaning the clerk) shall, as from the date of leaving 
Liverpool for Africa, become and, subject as hereinafter pre- 
scribed, continue for two years, or until the date of his 


| leaving Africa, in the service and employment of the said 


employers as clerk at Calabar _ provided 
always, however, that the employers may at any time here- 
after, at their absolute discretion, terminate this engagement 
at any earlier date than specified if they may desire to do 
so.’’ It was held that under this clause the employers had 
an absolute discretion to fix an earlier date for the termina- 
tion of the agreement than the two years, but that the clause 
did not give them an absolute discretion to dismiss Baker 
summarily within the two years without giving him a reason- 
able notice. 

Finally, we have to consider the question of restrictive 
covenants. A restrictive covenant prevents a man entering 
into competition with his late employers after the service 
comes to an end. If it is unreasonable, whether as to time 
or space, it will not be enforced, but it is not easy to show 
that a covenant is unreasonable. No engineer should sign 
an agreement with a restrictive covenant if he can possibly 
avoid it. It may be mentioned, however, that it has lately 
been decided that a man who is wrongfully dismissed need 
not observe the restrictive covenant to which he was subject. 

If disputes arise in relation to a contract of employment, 
they are settled by the courts of the country in which the 
contract is made ; so a case arising between an English firm 
and an engineer whom they send abroad would be decided in 
the English courts. Where, however, the ‘‘ employer ’’ was 
a foreign firm, and the contract was drawn up in the foreign 
country in accordance with the legal forms there obtaining, 
any dispute arising would have to be settled in a foreign court. 








LAUNCH OF THE PASSENGER STEAMSHIP PRINCE GEORGE.— 
Yesterday afternoon, at the Wallsend shipyard of Swan, Hunter 
and Wigham Richardson, Limited, the twin-screw passenger 
steamship Prince George was successfully launched for the Grand 
Trunk Pacific Railway Company of Canada. The Prince George is 
a duplicate of the Prince Rupert, which was launched at the 
Wallsend shipyard last December, and which is now nearly finished 
and ready to be tried at sea. These two vessels are to commence 
an important service along some 750 miles of the beautiful coast of 
British Columbia. The Prince George has been designed and 
planned by Swan, Hunter and Wigham Richardson, Limited, 
aided by Mr. Richard L. Newman, of Victoria, B.C., the owners 
naval architect and inspector, and by Captain C. H. Nicholson, 
their manager of steamships. The vessel will have two pole masts 
and three funnels, and with her straight stem and rounded cruiser 
stern has a smart appearance. She is built to the highest class «f 
the British Corporation for the intended service, and will comply 
with the Board of Trade regulations for passenger steamers. The 
twin-screw engines, and also the boilers, have been buijt by the 
Wallsend Slipway and Engineering Company, Limited. The 
engines are triple-expansion with four cylinders and cranks 
balanced on the Yarrow, Schlick, and Tweedy system to ensure 
smooth running without vibration. The service speed of the ship is 
to be about 18 knotsan hour. The chief dimensions are 320ft. overall 
in length, 42ft. 2in. broad, with a depth of 18ft. to the main deck. 
On the shelter and main decks are long houses giving accommoda 
tion for about 200 first-class passengers, and some 1500 excur- 
sionists can also be taken on board. Above the shade deck is a 
roof with clerestory lights and two domes furnished with stained 
glass. At the fore end of the shade deck there is an observation 


room, with large square windows to allow passengers to have an un- 
interrupted view. There will be refrigerated chambers, and the ship 
will be fitted throughout by electricity and heated by steam radia- 
tors, and also provided with an installation of wireless telegraphy. 
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EXPERIMENTAL TANK AT THE NATIONAL 
PHYSICAL LABORATORY. 


Tux rapid progress towards completion of the experi- 
mental tank at Teddington is illustrated by the engravings 
on page 248, The photographs were taken on March 4th, 
and in them some of the main features of the tank and 
its construction will be seen. Fig. 1 gives a general view 
of the interior of the building from the south end, and 
clearly shows the cross-section of the tank. By referring 
to our issue of April 16th, 1909, in which we printed 
Dr. lt. T. Glazebrook’s report to the committee of the 
Institution of Naval Architects, it will be seen that the 
cross-sectional form adopted at Teddington is considerably 
different from any there illustrated. Fig. 2 shows the 
docks for the models at the north end. The smaller dock 
js provided with a circular bottom, and in it the trim of 
the models will be adjusted before experimenting. The 
other has a flat bottom, and will be used for storage 
purposes. In Fig. 3 the method of constructing the 
side walls will be seen, and should be viewed in connec- 
tion with Fig. 5 on this page, which is reproduced from 
the contractors’ drawing. Fig. 4 gives an external view 
of the tank buildings. 

The main building may be described as an [-shaped 
brickwork structure, the longer limb of which, running 
north and south, has an internal width of 42ft. and a 
length of 575ft. Within this limb the tank is built close 












oY, vB 

‘ ¢ 4. 
N ANG 
| aes 

Pitt eat 
BS A 

Se ao os 
Any EAT 
Wire nails ° : 


2d Bolt tapped into § washer 
plate about 9 inte concrete 
at about 60 Centres... 
Bolts to be removed at 





aT 


A es 


ov val e 
Pp Approximate level of 








completion — x et 4 first: 
( %." stage of Concrete o 2 s 

+.\2 wR FADE LOM Ba rar 

bathe PA “2 Ni e : ye 
ve ad , o> oe “0 +9 0 


, Si 
I*3 or 6 Die squares 
The Eagiarer 


Fig. 5—CONSTRUCTION 


to the west wall. Along part of the east side and in the 
top branch of the building various offices and shops are 
provided, and a pathway runs round the entire tank. The 
tank itself is 550ft. in length overall with a width of 30ft. 
between the walls at the top. At the south enda shelving 
beach is provided, on which the waves generated by the 
passage of the model through the water may break. In 
addition any scum or dirt which may collect on the sur- 
face may be swept to this end and skimmed over the high- 
water mark of the beach into a drain running across the 
junction of the beach with the south wall. The bottom 
of the tank slopes from either side to a half-round gutter 
on the centre line, draining into a sump at the north end. 
A large curve joins the bottom to the tapering side walls. 

In the construction of the tank, which is throughout of 
concrete, unreinforced except at the docks, the first stage 
consisted of excavating the ground to a depth of about 
9ft. and forming the concave bottom. On this the side 
walls were then reared, as shown in Fig. 5. These walls 
have been constructed in lengths of 60ft., the gaps between 
the sections being seen in Fig. 1. In this way their con- 
struction has been carried out with a complete avoidance 
of cracking due to the shrinking and setting of the con- 
crete, which is a frequent source of trouble in such works. 
As soon as the heating apparatus has been installed in 
the building, when the temperature will be kept constant 
between 524 deg. and 55deg. Fah., these gaps will be 
filled up with concrete to within 2in. of the front surface. 
When the filling material has thoroughly hardened the 
entire sides and floor of the tank will be rendered over with 
an inch coating of 1 to 1 cement mortar, this material also 
being filled into the gaps to bring the surfaces level. In 
this way, it is hoped, the joints will be made in a thorough 
manner and with the minimum amount of leakage. 

As it was desired to avoid driving spikes into the floor, 
the manner of securing the timbering for the side walls 
presented some difficulties. These were overcome by 
sinking tapped washers into the floor during its construc- 
tion at intervals of about 6ft. Into these washers in. 
bolts passing through the beam holding the templet 
boards were screwed. Framing at the back of the wall 
carried similar boarding, and into the chamber thus 
formed the concrete was filled, the boarding being added 
to as the work progressed upwards. The central drain 
was also made use of for securing the struts of the 
shuttering, as shown in Fig. 3. 

The walls are 18ft. high from the lowest level of the 
floor, and it is intended that the water shall have a depth 
of 12ft. 6in. At the top the walls are 2ft. wide, and on 


them rails weighing 110 1b. per yard will be fixed for the 
carriage, 


These rails are continuously supported, as it is 











essential to avoid any sagging, which would give a 
periodic variation in ‘the velocity of the carriage. In 
order readily to alter the depth of water under the model, 
a false bottom, adjustable in level, will be provided, so 
that the actual quantity of water in the tank will at all 
times be constant. On the shelving beach at the south 
end rails will be fixed, so as to facilitate the withdrawal 
of the false bottom when not required. 

In the branch of the building at the north end a wood- 
working and model-making shop is arranged for. From 
this an overhead crane will carry the models forward, 
depositing them in the docks for adjustment, &c. Along 
the east side there are in succession a drawing. office, 
machinery room, battery room, boiler room, and other 
offices. On this side also a second and smaller tank is 
provided. This tank is of reinforced construction, and of 
about 20ft. length and 3ft. 6in. depth, with an 8ft. 
sump at either end. For about half its length the walls 
are provided with cast iron liner plates, and at this point 
the model will be held stationary while water is circulated 
in a continuous stream against it by an 82 brake horse- 
| power centrifugal pump. Ata speed of 200 revolutions 
| per minute this pump will be capable of delivering 75 cubic 
feet of water per second. It is intended that this tank 
should be used principally in connection with experiments 
on the resistance of plates and shapes of various kinds in 
a current of water. 

The work is being carried out in accordance with plans 
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OF THE TANK WALL 


suggested by Dr. R. T. Glazebrook, Messrs. Mott and 
Hay being the consulting engineers, and Dick, Kerr 
and Co., Limited, Cannon-street, E.C., the contractors 
for the buildings, tanks, electrical equipment, «ce. 


THE CONSTRUCTION OF WARSHIPS AND 
MACHINERY ON TYNESIDE. 


Despite the fact that the tonnage launched on the 
North-East Coast during the first two months of the 
current year shows a decrease, as compared with the 
aggregate launched during the same period of last year, 
yet the present state and future prospects of naval con- 
struction and shipbuilding generally are more satisfac- 
tory than was the case twelve months ago. 

The naval work is restricted to the river Tyne, at the 
Elswick shipyard of Sir W. G. Armstrong, Whitworth 
and Co., Limited, the battleship Minas Geraes has been 
completed, and was handed over to the Brazilian Naval 
Commission on January 5th, and the Rio Grande do Sul, 
one of the two new Brazilian scouts, which was launched 
at Elswick on April 20th last, is now being submitted 
to official steaming, gunnery, and torpedo trials. Con- 
siderable progress has been made with the work of con- 
struction of the second-class protected cruiser Newcastle, 
which was launched on November 25th, and there are 
now on the stocks at Elswick the battleship Monarch— 
one of the new super - Dreadnoughts—the protected 
cruiser Weymouth, and the Brazilian battleship Rio de 
Janeiro, which will be the sister ship to the Minas Geraes. 
R. and W.. Hawthorn, Leslie and Co., Limited, are 
engaged on the construction of five torpedo-boat destroyers 
for the British Admiralty, and of these the Zulu will be 
handed over to the Admiralty this month. This vessel, 
which was launched on September 16th last, completed 
her official steam trials in January, and, despite adverse 
weather, a speed of 33} knots was easily obtained in 
deep water, while the fuel consumption was well within 
the specified limits, and during the cruising trial of twenty- 
four hours’ duration the radius of action was fully 20 per 
cent. over contract requirements. The Scourge, a 27-knot 
ocean-going destroyer, was launched from the Hebburn 
shipyard on February 11th. The boilers, which are designed 
to burn coal, and not oil fuel, as are those of the 83-knot 
destroyers, are already on board, while the turbine 
machinery—12,500 horse-power—is completely finished 
at the St. Peter’s works, and is now being placed on 
board the vessel. The Scourge has a length of 274ft., a 


ment consists of one™4in. gun, three”12-pounder guns, and 
two torpedo tubes. Three other 27-knot destroyers of the 
latest type, the Nemesis, Nereide, and Nymphe, are now 
in the framing stage, although a certain amount of plating 
has: been done.. These boats are each 240ft. long and 
25ft. 8in. beam, with a displacement of 780 tons, and they 
are to steam 27 knots. The armament consists of two 
4in. guns, two 12-pounder, and two 2lin. torpedo tubes. 
The turbine machinery, which will be the usual Parsons 
type, developing 13,500 horse-power, will be built at the 
St. Peter’s works. There will be four boilers of the latest 
improved Yarrow express type, to burn oil only. All the 
material is in the works, and the machining is well in 
hand. The boiler material is all delivered, and the erec- 
tion of some of the boilers in the shops has already 
commenced. 

For the third-class cruiser Blanche (one of the Boadicea 
class, launched at the Pembroke Dockyard on Novem- 
ber 25th last), R. and W. Hay.thorn, Leslie and Co., 
Limited, have in hand turbine machinery to develop 
18,500 horse-power, and an installation of Yarrow express 
water-tube boilers. The boilers, funnels, uptakes, shaft- 
ing, &e., are already on board, and fitted in place, while 
the turbines are nearing completion at St. Peter’s. It is 
anticipated that the Blanche will be ready for trial in 
July next. A commencement has also been made at 
St. Peter’s with the turbine machinery (27,000 horse-power 
of the Parsons type) for the battleship Monarch (a super- 
Dreadnought), which, as said above, is now being built at 
the Elswick shipyard. This turbine machinery will be 
ready for fitting on board in twelve months’ time, and 
it is anticipated that the Monarch will be delivered within 
| two years from date. For the Collingwood, the second 
of the three ships of the St. Vincent class, R. and W. 
Hawthorn, Leslie and Co., Limited, supplied the turbine 
machinery (24,500 horse-power) and an improved large 
tube Yarrow type boiler installation. The Collingwood, 
| which was launched from the Devonport Dockyard on 
| November 7th, 1908, has lately successfully completed 
| her official steam, gunnery and torpedo trials, and, in spite 
of heavy weather and the use of very indifferent coal, the 
designed speed of 21 knots was realised. Her machinery, 
| which was fully illustrated in Toe ENGINEER of February 
| 11th, has lately been opened up for inspection, and the 
| official trials at sea, upon the results of which the accept- 
|ance of the machinery depends, were, after closing up. 
run on March 3rd. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, of Jarrow-on-Tyne, is progressing with 
the construction of the battleship Hercules (one of the 
improved Dreadnoughts), and it is anticipated that the 
launching ceremony will take place early in May. At the 
Wallsend shipyard of Swan, Hunter and Wigham Richard- 
son, Limited, the framing of the torpedo-boat destroyer 
Hope has been completed, and the plating is well in 
hand. The same firm is building a sliding gate for 
one of the new graving docks at Portsmouth, and a 
definite commencement will shortly be made with the 
construction at the Wallsend shipyard of the new 
82,000-ton box type floating dock for the Admiralty. 








POWER FACTOR CORRECTION. 
No. FIL* 


THERE is one thing to be remembered in connection 
with this question of power factor correction, and that is 
that a certain amount of regulation of the field current is 
necessary in order to meet the change in power factor of 
the circuit undergoing correction. It has several times 
been proposed to maintain the power factor of the system 


jat a predetermined value by means of the Tirrill 


regulator. The control of the regulator would necessarily 
be dependent upon change in power factor, instead of 
upon voltage in the usual manner, but in most cases 
where synchronous motors have been employed for com- 
pensating purposes, the regulation is carried out by hand. 
The rotary converter is an exceptionally good machine 
for improving the power factor, for, as already stated, and 
as is well known to those associated with these machines, 
it can be made to operate with a leading power factor’ 
whilst performing its ordinary duty, and this can be done 
with a minimum amount of extra material in the machine. 
The British Westinghouse Company has supplied a 
large number of rotary converters, which are made 
to run at a leading power factor, and also several 
synchronous motors, which work under the same condition. 
For the Clyde Valley Company this firm has erected a 
synchronous motor having a capacity of 750 kilovolt- 
ampéres. It runs*light—that is to say, performs no 
mechanical work—and it raises the power factor on the 
generators from .7 to .88. The same firm has supplied 
the London County Council with a number of 500-kilowatt 
synchronous motor generators, the motors being capable 
of operating at a power factor of .9leading. The efficiency 
of these machines when working with an input of 
550 kilovolt-ampéres at unity power factor is 96 per cent., 
excluding friction and windage. The electrical losses are 
therefore 22.3 kilowatts. If the machine was run at 
560 kilovolt-ampéres input at zero power factor, by which 
is meant if the machines dealt with wattless current 
only, the losses would be approximately 20 per cent. 
greater. 

Many other examples of synchronous motors used 
for providing leading currents might be brought for- 
ward, but those referred to are sufficient to show that 
the advent of large alternating current motor loads 
have caused central station engineers to take steps 
to raise their power factor, and in a number of in- 
stances they have been practically compelled to put 
down machinery expressly for this purpose. Now-a-days 
those whose duty it is to design power stations are careful 
to see that the generators are amply large enough to carry 
any amount of wattless current which is likely to be 
brought about by amotorload. But whatever precautions 
may be taken in this direction, the mains must still suffer. 








breadth of 28ft., and a depth of 16ft, 9in., and its arma- 
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There are still large"numbers of plants operating at a great 
disadvantage owing to bad power factors, and there is not 
the least doubt that as the motor loads continue to increase 


the problem under consideration will become more 
pressing. But, after all, we are applying remedies 


instead of attacking that which gives rise to the evil. It 
is the magnetising current of the motors that is responsible 
for the trouble, and to that we should look for improvement. 
In several places throughout these articles reference has 
been made to Mr. Miles Walker's paper on “The Improve- 
ment of Power Factor in Alternating Current Systems,” 
but in the main that paper deals with the subject from a 
totally different standpoint to that which has been con- 
sidered here, or, indeed, in practically all contributions 
which have been written on the subject. The author con- 
siders what can be done in the way of improving the indue- 
tion motor or other machine which produces the low power 
factor, a consideration well worthy of close study. 


transformers are much superior in this respect. It would 
seem reasonable to suppose, therefore, that we may look 
forward to improvement in the induction motor, but the 
problem to be solved in this case is by no means as 
simple as in that of the transformer, for,as Mr. Walker 
points out, an induction motor having necessarily an air 
gap and coils with considerable magnetic leakage, has in 
it a magnetic field which requires a wattless component 
of 25 to 30 per cent. of the kilovolt-ampére rating 
of the motor. Briefly stated, the suggestion put for- 
ward in the paper referred to is that of supplying 
magnetising current to the induction motor through the 
rotor circuit by means of a special form of exciter 
or phase-advancer, which is a separate unit. As the in- 
duction motor stands to-day it is hard to beat from 
the point of view of simplicity, and it will be a matter of 
regret if complications have to be introduced for the sake 
of reducing its wattless current. The phase advancer or 
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Fig. 9—DIAGRAM OF THE WALKER EXCITER 


exciter referred to will not complicate the motor, but if it 
came into use it would constitute an addition to the 
equipment hitherto unknown to users of electric motors. 
The consumer, as a rule, cares little about power factor, 
for it is the kilowatts he pays for, and not the kilovolt- 
ampéres, and it therefore appears that he will not 
welcome anything which will add to the cost of his plant 
without bringing him some kind of gain. The same, of 
course, applies to the use of condensers connected across 
the motor terminals, but there is no doubt that a little 
inducement would result in getting the consumer to use 
either of these means. 

Mr. Walker's exciter for supplying the magnetising 
current to the rotor windings of induction motors in order 
to improve their power factor is shown diagrammatically 
in Fig. 9. The armature is similar to that of a direct 
current dynamo. The armature coils are indicated at 
A, B,C and D as having an angular span of about 
120 deg. Thus, if the armature is provided with 36 slots 
the two sides of a single coil will lie in slots separated 
from one another by 12 slots. The inner ends of all the 
coils are connected to a common point E, whilst the other 
ends are connected to the bars F,G of the commutator. 
Three brushes H, J and K are employed, each of which 
bridges all the segments of the commutator connected to 
coils lying under one pole. There are three field 
poles, the axes of which are 120 deg. apart. These 
poles are excited by means of field windings L, 
M, N, and the poles are also provided with slots, 
within which compensating windings R, S$, T are 
placed. The compensating windings, although actually 
situated within the slots, as indicated in the diagram, 
are, for the sake of clearness, also shown in the form of 
simple field coils R, S, T between the main poles. The 


path through one of the phase circuits may now be traced. | 
Starting from the point E, we have a circuit through the | 
armature coil A, B, the conductors of which lie respec- 
tively under the poles X and Y, through the commutator 


In the | 
early days the magnetising current of transformers had aby | 
no means beneficial effect upon the power factor, but modern | 
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; cis , 
| bar F, brush H, compensating winding R, and series 


field winding L, to one of the terminals of the machine 
| marked “ To slip rings of induction motor.” The circuits 
| for the other phases can be traced in a similar manner. In 
| considering the question of making the current in the rotor 
of the induction motor—to which the exciter is connected 
| —lead on the electromotive force produced by the slip 
| of the rotor behind the motor’'s field, it is necessary to 
consider the order of the rotation of the phases of the 
motor circuits, and also the direction of the electro- 
| motive force generated by the armature of the exciter for 
a given state of excitation of the exciter’s poles. In the 
diagram Fig. 9 we will assume that the order of rotation 
of the phases is such that the poles are excited in 
succession in the order L, M, N. It will also be assumed 
that the rotation of the armature is counter clock-wise, 
or in the direction of the arrow, and that under this con- 
dition the windings are so arranged that the direction of 
the electromotive force generated in the coils B, D is out- 
ward at the instant that the current is passing outward 
from the star point E. Confining our attention to one 
of the phase circuits of the machine only, the flux due to 
| the series winding L will give rise to an electromotive 


force in the conductors, such as B, D, &e., under the | 
be | 


pole Y. Similarly an electromotive force will 
generated in the armature conductors A C, which are 
acted upon by the flux due to the pole X, which pole is 
excited by the winding N in cireuit with a different phase 
to the winding of pole Y. The resultant electromotive 
force created by the flux from the poles Y and X will 
be of such phase as to produce a leading current in the 
phase circuit of the rotor winding of the induction motor 
to which the brush H is connected. 
that the electromotive force generated in each of the 


phase circuits of the exciter is the resultant of the | 
electromotive forces generated by the fields due to the | 


current in two-phase circuits. 

We will now turn to the compensating winding, and 
consider the function which it is 
intended to fulfil. Since the brushes 
cover several commutator bars they 
connect a corresponding number of 
armature circuits in parallel with 
one another. When armature cir- 
cuits are connected in this way, it 
is generally difficult to ensure that 
the current passing through the 
brush shall be equally divided be- 
tween all the circuits. The current 
tends to be greater in the circuits 
of those coils which are under the 
trailing pole tip, on account of the 
greater flux there due to armature 
reaction. The function of the com- 
pensating windings R S T is to 


ductors under a single pole. Sup- 
pose the current in the conductors 
C and D is less than the average 
current in all the conductors passing 


sating winding in the slots of the 
poles strengthens the field in which 
the armature coils about to take up 


are moving. It is possible by 
making any particular distribution 
of current in the compensating 
winding to produce a similar distri- 
bution of current in the armature 
winding beneath the pole, thus 
assisting commutation. 
good commutation the brushes are 
rocked forward until the electro- 
motive force generated in the arma- 


is so much less than the electro- 
motive force in the coils still 
under the pole, that the current 
in the coil leaving the brush sinks to zero before the 
commutator segment connected thereto is actually dis- 
connected from the brush. In the diagram only one 
series winding is shown on each pole, but it is obviously | 
possible to employ additional field coils connected 
in any of the phase circuits of the machine, so that 
the electromotive force generated in any of the phase 
circuits can be of any desired phase. 

As already explained, the resultant electromotive force 
impressed on a single armature coil, say, A B, is a 
combination of two electromotive forces, one of the com- 
ponents being an electromotive force in phase with the 
current passing through the brush H, and the other com- 
ponent having a phase opposite to that of the current 
from the brush K. The resultant electromotive force so 
obtained causes the current traversing the secondary 
circuit of the induction motor, to which the machine is 
connected, to lead in phase, and at the same time effects 
a reduction in the slip of the rotor of the induction motor. 
The greater the component electromotive force generated 
in the portion B of the coil—that is, the greater the com- 
ponent electromotive force in phase with the current 
passing through the brush H—the greater will be the re- 
duction in the slip. It is evidently possible, by increasing 
this latter component sufficiently, to reduce the slip of 


the motor to zero. The exciter would then operate 
as a direct current generator, and the induction 
motor would become a synchronous machine. To make 


the induction motor run as a synchronous machine it is 
only necessary to open one of the circuits of the exciter, 
say from brush K. The exciter then operates as a direct 
current generator having two terminals fed from the 
brushes H and J. By adopting a star-wound armature 
and series field coils complete control can be obtained 
over the phase difference between the current in any 
cireuit and the electromotive force generated in that 
circuit by the exciter armature. Thus in addition to the 
electromotive force in quadrature with the rotor voltage 








It will thus be seen | 


equalise the current in all the con. | 


under one pole, then the compen- | 


the position of the coils C and D | 


To obtain | 


ture coil about to leave the brush | 
| 
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it is possible to have a component directly assisting the 
rotor electromotive force, and in that way to reduce the 
slip. In cases where only one coil is employed on each 
pole, the voltage generated in any circuit of the rotoy 
has a substantial component at right angles to the 


rotor electromotive force, and also a_ substantia! 
component assisting the rotor electromotive force, 


and this arrangement is most suitable for improving 
the power factor of induction motors; but it is also 
possible to have two or more series coils on each 
pole, each traversed by a current from a different phase 
cireuit, so as to produce any desired phase of excitation 
of the pole. Such phase of excitation can be varied at 
will by diverting more or less of one or other of the 
currents exciting that pole. With this arrangement the 
exciter can be made to change the speed of induction 
motors. When it is desired to change the slip throughout 
|a wide range, the current from the coil R, after passing 
through the coil L, is made to pass through another coil on 
the pole X in such a direction as to increase the electro 
| motive force generated in the armature coils A B and ( 
and D, which is in phase with the current in those coils, 
This has the effect of making the total E.M.F. generated 
by the exciter more nearly in phase with the electro 
motive foree generated in the rotor. At the same tine, 
by reason of the excitation derived from the coil \. « 
considerable leading component is obtained, which can 
| be made as great as desired. This leading component 
has very little effect on the slip of the motor, but in so 
far as it exists the power factor of the motor is i 
proved. By changing the electromotive force generated 
by the exciter, either by changing its speed or by divert 
ing current from its exciting coils, the slip of the motor 
| for any given load can be varied over a considerable 
range. 

Another use to which this new machine can be put is 
that of exciting induction generators, é.¢., machines 
which for all intentional purposes are induction motors 
used as generators. Such machines, owing to the simple 
construction of the rotor, are admirably suited for 
being driven by high speed turbines, but they are incapa 
ble of providing their own magnetising current, and they 
cannot relieve any synchronous generators in paralle! 
with them of the watless component of a lagging load. 
| But by the employment of a slip ring rotor and an 








Fig. 10-DIAGRAM OF CONNECTIONS 


}exciter of the kind above described, generators of the 
| induction type can be made to take a share of tli 
watless component. The diagram, Fig. 10, illustrates 
diagrammatically a method of connecting the circuits of 
the exciter and its induction motor or induction generator. 
The armature A of the exciter is shown mounted on the 
shaft of the rotor of the induction motor or generator. 
The latter is shown to be wound two-phase, one termina! 
of each of the circuits BC being connected to the shaft at 
D. The other terminals of the phase circuits are con 
nected to slip rings as shown. The brushes which rub on 
these rings are connected to the brushes of the exciter, 
whilst the star point E of the latter is connected to the 
In this instance the exciter would have four poles. 


| shaft. 


InstireTion or Civil, ENGINEERS..-The twenty-third annual 
dinner of the Manchester Association of Students of the above 
Institution was held on Wednesday, March 2nd, at the Midland 
Hotel, Manchester, when Mr. J. G. Newbigging, the president of 
the Association, occupied the chair. The toast of the ‘‘ Civic 
Authorities” was proposed by Vice-Chancellor Hopkinson, and was 
responded to by the Mayor of Salford. ‘‘ The Institution of Civil 
Engineers” was proposed by a student of the Institution, Mr. A. ©. 
Dean. Sir Alexander Kennedy, in responding, regretted the 
absence of the president, Mr. Inglis, owing to illness, He said 
that after repeated meetings and consultations the Council had 


| decided on what he would call a code of honour which they thought 


embodied what ought to be the aims and duties of every pro 
fessional engineer. He was happy to say that the code which had 
been circulated among the members had been accepted by an over 
whelming majority ; out of about 3000 replies only about thirty or 
forty members raised any objection, and the objections were of i 
trivial character. Considering how stringent the code was, he 
thought that was a very pleasant thing to know. Sir Alexander 
also dealt with the necessity of all engineers obtaining more 
practical knowledge. He said there seemed a positive danger of 
regarding college work as everything, and neglecting the worksho) 
side. It was now perfectly easy for a young man to obtain « 
thoroughly good scientific training, and it was necessary for the 
Institution to indicate that practical training was also necessary. 
The toast of the ‘‘ Manchester Association of Students” was pro 
posed by Mr. Walter Hunter, who said that besides this society 
there were students’ associations in Glasgow, Newcastle, Leeds, 
Bristol, and Birmingham, consisting altogether of some 76) 
members. He confirmed the statements of Sir Alexander Kennedy 
with regard to the necessity of practical training. Mr. Newbigging 
replied to the toast, and said that the Manchester Association had 
a membership of 156. He said there wasa tendency to municipalise 
in almost every branch of engineering, and it was desirable that 
municipalities should attract thoroughly trustworthy and competent 
men to their employ. No institution in the country was doing 
more to place such men at the disposal of the municipalities than 
the Institution of Civil Engineers. He urged the student members 
to find employment abroad, as he considered such experience the 
finest that a young engineer could have. The toast of ‘Our 
Guests ”’ was proposed by Mr. I. A. Ridgway, student, Inst. C.E., 
and Mr. J. A. F. Aspinall replied in a few well-chosen sentences, 
in which he particularly emphasised the necessity for commercial 
training of engineers. Sir W. H. Bailey proposed the toast of 
‘* The Secretaries,” 
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RAILWAY MATTERS. 


AccorpiIna to African Engineering, the Mazoe- 
\bercorn Railway, Rhodesia, which is to be commenced directly, 
will follow, approximately, the route of the old road from Salis- 
bury. It will be of standard gauge. 


A uicHt railway is being promoted between Corwen 
and Cerrig-y-Druidion, North Wales. The Birkenhead waterworks 
are about to be constructed in the district, which, it is considered, 
will be an inducement to commence operations. 





Ir is said that arrangements are being made for a 
motor car service between Voi, on the Uganda Railway, and the 
Kilimanjaro district of German East Africa, The run will take 
two days. This service is to be worked by a Berlin company, and 
will compete with the German Tanga Railway. 


‘THe Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners : 


Mawddwy Railway (Light Railway) Order, 1910, authorising the | 
many to construct a light railway on the | 


Mawddwy Railway Com 
site of the disused Mawd 

We hear that the Swiss State Railway authorities are 
enyvaged in securing water wing all over the country for the pur- 
pose of electric power supp 
in Canton Tessin now amounts to 30,000 horse-power, and in 
Canton Uri to 17,000 horse-power. The total amount already 
taken is about 70,000 horse-power. 


H.M. Vice-consuL at Santo Domingo reports that, 
wcording to a statement by the Dominican Minister of Finance, a 
new railway line is under study from the base of San Marco Hill, 
near Puerto Plata, to Bajabonico. The proposed railway will be a 
loop line to the Central Dominican Railway, enabling traftie to 
ivoid the section of that line which is worked on the rack system. 


dwy Railway, and for other purposes, 


In relaying the line between Liége and Welkenraedt 
with heavier rails—a work which was begun in 1907, but is as yet 
only about half completed, owing to the difficulties caused by the 
density of the traffie—fish-plates 46in. long are used, resting on 
three wooden sleepers, one immediately under the joint and one at 
eich extremity of the fish-plate. This arrangement, it is stated, 
has given excellent results, eliminating the shock caused by the 
,ieels passing over the joints. The new rails are 584ft. long, 
weigh 2257 lb., and are screwed down to 26 sleepers. 





ACCORDING to a recent report of the Belgian Consul at 
Batavia, it is proposed to construct a railway from Sawa-Loento to 
the eastern side of Sumatra, nearly opposite Singapore, and, on 
its completion, a direct line from the Ombilian mines to Padang. 
The object of these railways is to facilitate the transportation of 
coal from the mines to the coast, The latter railway, which 
would go by way of the ‘*Soebang Pas,” would cost 8,000,000 
florins (about £667,000). It appears, however, that the attitude of 
the Legislature with regard to the above schemes is not yet 
definitely known. 

AN inquiry was recently held at Weston-super-Mare 
irising out of an application made to the Light Railway Commis- 
sioners by the promoters of the Weston-super-Mare Junction 
Light Railway Order to construct two short lines of railway with a 
view of connecting up the tramcar and light railway services. he 
Commissioners intimated that, in view of the objection offered to 
railway No, 2 by the Urban District Council, they did not consider 
. sufficiently strong case had been made out by the promoters. 
They, however, sanctioned the order for constructing railway 
No. 1 on the understanding that any minor outstanding details 
should be referred to them. 


Tne scheme for the construction of a diminutive under- 
yround electric railway for the transport of parcels and sacks of 
mails in Berlin, states the Electrical Review, has hitherto not been 
settled in so far as the proposed route is concerned, although it is 
assumed that the tunnel line will proceed from the post-office in 
the Spandauer Strasse to the future large office in the Franzosische 
Strasse, and thence to the busy post-office at the Potsdam Railway 
Station. In the meantime an experimental line in illustration of 
the projected system has been laid down at the Siemens-Schuckert 
vorks on the Nonnendamm. It has been inspected in operation by 





'y for the railways, The power secured | 


many engineers, including two officials of the English Post-office, | 


who were dispatched from London to Berlin for the purpose of 
examining the equipment. The railway, which is Ift. 4fin. in 
gauge, has a total length of 1330ft.; the locomotive is 5ft. long and 
Ift. bin. high, and is able to haul four loaded trucks at a speed of 
25 miles an hour, 

At the Homewood shops of the Pittsburgh Railways 
(ompany a convenient mounting has been designed and built for 
an alternating-current magnet coil testing set, used to detect short- 
circuited armature coils, -The curved pole-piece and coil are bolted 
to the top cross-piece of an ordinary two-wheeled warehouse truck. 
The iron shoe on the bottom of the truck is bent backward so that 
the frame of the truck will stand vertically when tipped up. 
Armatures under repair are mounted on wooden horses, which are 
of such a height that when the transformer truck is tipped up the 
centre of the pole-piece is exactly opposite the centre line of the 
armature shaft, Thearmature shop is wired for 60-cyclealternating 
currentincandescent drop lampsover each armature horseand by con- 
necting the testing coil to oneof thelamp sockets currentis instantly 
available. Transformers of this kind are frequently mounted on a 
frame equipped with castors, but the attachment of the transformer 
to an ordinary warehouse truck makes it a very convenient testing 
outfit for transportation around the shop. 


ACCORDING to a report from Toronto, which appeared a 
few days ago in the Times, a remarkable Bill has been introduced 
in the Legislature. Two years ago, by the judgment of the 
Imperial Privy Council, the Toronto Street Railway was declared 
to have the right to extend its lines through the streets without 
the consent or the sanction of the municipal authorities. This 
was not the intention of the original agreement, which was de- 
signed to give control over the streets to the city engineer subject 
to a two-thirds vote of the Municipal Council. The Bill presented 
by Sir James Whitney overrides the judgment .of the Privy 
Council, gives control of the streets to the Provincial Railway 
Board, abolishes the right,of the railway company arbitrarily to 
select the streets in which rails are to‘ be laid, and gives the City 
Council power to build lines along streets to which the company 
will not extend its services. It also gives to the Provincial Board 
powers, such as those enjoyed by the New York Public Service 
Commission, over the equipment and service of the street railway 
companies throughout the province. 





ACCORDING to a recent report of Mr. Robert P. Skinner, | 


| moistening the fingers and touching the ends of two wires on the 


| efficient substitute, the author proposes to use a crucible the 


| tected from further cooling, and the weight of the whole system 


| to be cast in large quantities, states The Metal Industry, is very 


the United States Consul-General in Hamburg, steel sleepers have | 


made great headway in several European countries, and notably in 
Germany, although it is believed that for many years to come the 
German, Russian, and Hungarian forests wlll be able to supply 
sufficient lumber for the German railways. All the German rail- 
way administrations have made experiments with various kinds of 
steel sleepers and fasteners, some of which have been discredited 
and others of which have found established favour. The quantity of 
such devices is expected to increase steadily. On soft and moist 
ground wooden sleepers are preferred, it being claimed that they 
rest more firmly in the soil than metal ones, especially when the 
ground is frozen. On the solid ground, which is found in the 


greater part of middle and southern Germany, steel sleepers are | 


more frequently used than in the sandy and marshy levels of 
northern Germany. The situation is such that inventors and 


patentees of new sleeper devices, of whatever nationality, would 
do well to bring such articles to the attention of the leading 
German railway administrations, 





| the core is practically avoided. 


NOTES AND MEMORANDA. 





Engineering Experiment Station of the University of Illinois have 
been tested to ascertain whether it is better to have the tile of the 
roof cover the lower course of tubes completely or merely rest on 
them, leaving the tubes exposed to the furnace gases. e former 


smoke, while the latter type was found to he superior as regards 
| simplicity, maintenance, and efficiency. 

Ovr exports of iron and steel and manufactures thereof 
for January amounted to £3,478,872, of other metals to £825,413, 
of cutlery, hardware, &c., to £468,522, of machinery to £2,100,753, 
and of ships to £2,140,286. Among the items in which there were 


The 


metals, cutlery, hardware, &c., electrical goods, and ships. 
and 


advances were £656,802, £224,981, £67,728, £28,767, 
£1,736,193 respectively. 


the trolley-system electrical engineer is, states the Electrical World, 
how to minimise the danger of electrolytic corrosion in metallic 
pipes, beams or cable sheathings lying in the ground near the 
return conductor system. Except in rare situations, such as 
| among ore deposits, the crust of the earth is found to be of non- 
| conducting substances. Dry soil, mud, clay and gravel are all 
fairly good insulators. It is only the moisture suspended in such 
soils that conducts electricity to any appreciable extent. The | 
resistivity of ordinary dampsoil is many miilions of times greaterthan 
the resistivity of copper. Nevertheless, if we bury a plate in 
ordinary moist soil and send a current thence into the ground, the 
| radiating current soon spreads over sucha very large hemispherical 
| surface that the resistance of the earth becomes indefinitely small 
beyond a range of a few feet. The drop of pressure in the ground 
| connection will therefore be almost wholly confined to within that 
range. 

AN electrical accelerometer which has the advantage 
over inertia instruments of being independent of the effects of 
gradients was described in a recent paper read in America by 
Mr. C. R. Moore, of Purdue University, and abstracted in the | 
Electric Railway Journal (New York). A special continuous- 
current magneto generator is driven by the car, and its main 
terminals are connected through a delicate centre zero milliam- 
meter to a condenser. The machine is constructed to give an 
electromotive force proportional to the speed. Assuming no leak- 
age, no current will pass when the speed, and therefore the voltage, 
is constant, but there will be a current into or out of the con- 
denser whenever the voltage rises or falls. so that the reading of 
the milliammeter will be a measure of the direction and magnitude 
of the acceleration. Leakage is compensated for by a current | 
from an auxiliary commutator on the generator, connected through 
an adjustable resistance to a second moving coil on the milliam- 
meter, 


A Home-orFIce return recently issued shows that the 
total number of colliery accidents in Great Britain and Ireland 
during the year 1909 was 1176, an increase of 38 compared with 
the preceding year. The total number of deaths resulting from 
these accidents was 1447, an increase of 139 compared with the 
previous year. During the year there were 20 underground ex- 
plosions of firedamp or coal dust, causing 227 deaths, no fewer 
than 169 of these deaths being in the Durham district. Other 
underground accidents were 578 falls of zround, causing 602 
deaths ; 65 shaft accidents, causing 72 deaths ; and 385 accidents 
of a miscellaneous character, resulting in 406 deaths. The total 
number of deaths from underground accidents was 1317, the 
remaining deaths being caused by accidents on the surface. In 
metalliferous mines there were 38 fatal accidents in the course of 
the year, an increase of 2; the number of deaths resulting there- 
from being 40, an increase of 3. In the quarries of the United 
Kingdom there were 83 fatai accidents during the year, a decrease 
of 7 compared with the preceding year ; and the number of deaths 
caused thereby was 84, a decrease of &. 


AccoRDING to a contemporary Prof. W. W. Haldane 
Gee has laid before the members of the Manchester Literary and 
Philosophical Society the result of some recent experiments on the 
electrical resistance of the human body, made at the Municipal 
School of Technology. Under ordinary circumstances the resist- 
ance was about 1500 ohms, but when an alternating current was 
used, the resistance was much less, being about 700 or 800 ohms on 
the average. A greater muscular contraction is experienced on 
closing the cathode than cn closing the anode, so that by 


ordinary 110-volt circuit of the city it is possible to distinguish the 
cathode or negative pule from the anode or positive pole ; Prof. 
Gee has developed’ a mode of telegraphing based on _ this 
suggestion, and the experiment was performed of sending signals 
from another room, which were interpreted in presence of the 
members by an operator who acted as a telegraphic receiving 
instrument, his hands being immersed in separate solutions of salt. 
A slight shock in one hand corresponded to a dot, and in the other 
to a dagh, in the ordinary code. This method, it was pointed out, 
might be of great value in an emergency. 

THE usual practice of strewing cold sand, &c., on the 
tops of ingots after pouring, in order to check the formation of 
cavities due to the sudden cooling of the metal against the wall of 
the mould, is stated by Von Paravicini (Stah/ und Eisen) to be 
ineffectual, even when fuel is added at the same time. As a more 





bottom half of which has been filled with finely broken coke and 
the upper half with silver sand. The filled crucible is kept as hot 
as possible in a suitable heating furnace, and as soon as pouring is 
finished is inverted over the top of the mould, so that the hot, | 
inert sand comes in contact with the metal and is itself topped | 
by the coke. This combination forms a kind of heat store, the 
sand preventing the metal being carbonised by the coke, and at 
the same time helping the metal to retain its own heat, the loss 
by radiation being replaced by the heat from the incandescent 
coke. In this manner the solidifying surface of the metal is pro- 


provides an amount of pressure that is considerable in view of the 
molten condition of the steel. The method enables the weight of 
the waste head on ingots. and other castings to be reduced by as 
much as 40 per cent. 


THE expense of preparing cores, particularly for articles 


considerable, and the use of a metal core which can be used over 
and over again suggests itself. Such cores, have hitherto not been 
very extensively used, for two reasons, First, a casting made over 
a metal core would, unless special arrangements were made, be 
chilled inside, which is in most cases undesirable, as it could not be 
machined with ordinary tools; and secondly, a casting congealing 
and contracting on a metal core would crack in 95 out of 100 cases. 
A good suggestion, and one at any rate worth trying, comes from 
Germany. It is proposed to coat the metal core with linseed oil 
or with treacle or some similar sticky substance, then roll it in a 
mixture of sawdust and sand or clay and gypsum, to form a layer 
about jin. thick, and after drying the substance coat the core in 
the usual way with graphite and use it in the mould. The layer 
around the core being a non-conductor will not chill the casting, 
and as the heat of the metal will cause a burning of the organic 
substances the casting will have room to contract without any fear 
of cracking, and at the same time a burning on of the casting to 
Casting in metal moulds with 
metal cores is being successfully carried out in the United States, 
and we propose to refer to the methods used in a future issue. 





Two tile-roof furnaces on a water-tube boiler at the | 


One of the most perplexing questions in the work of | 


| 


type was found to be superior in keeping down the production of | 


increases, when compared with the corresponding month of the | 
previous year, are iron and steel and manufactures thereof, other | 


| experiments, and 


| technical Press to what is descri 








MISCELLANEA. 


ADMIRALTY authority has been obtained for lengthening 
the foremost funnels of the cruisers of the Defence and Warrior 
classes. In these vessels the height of the funnels has been kept 
down to a minimum, and this, combined with the fact that the 
foremost funnel is in close proximity to the bridge, has resulted in 
much inconvenience, and, in certain circumstances, has interfered 
with safe navigation owing to vision being obscured by smoke. 
The estimates, which are under consideration, provide for an in- 
crease in height of about 10ft. The Warrior's alterations will be 
made during her present refit at Devonport. 


Writinc to Nature on secondary cells in tropical 
climates, Mr. E. P. Harrison, of the Physical Laboratory, Presi- 
dency College, Caleutta, refers to the difficulty experienced in hot 
countries in keeping small accumulators in working order, and 
points out that this is probably due to the cells being filled with 
dilute acid of density 1.190 at a temperature of 30 deg. or 35 deg. 
Cent. While this is a proper density to use in a climate where 
the temperature is 15 deg. to 20 deg. Cent., corresponding to a 
20 per cent. mixture, it is too high for a hot climate, where it 
really represents. a 23 per cent. mixture; a density of 1.170 or 
even 1.150 is more suitable in hot climates. 


A LARGE gathering assembled at the Royal Automobile 





| Club, Piccadilly, on Wednesday evening, March 2nd, when an 


interesting paper was given by Dr. H. 8. Hele-Shaw, F.R.S., on 
‘* A Comparison of the Problems presented respectively by the 
Dirigible and the Aeroplane.” Col. J. E. Capper, C.B., occupied 
the chair. The paper was admirably illustrated by diagrams, 
lantern slides, the latter giving a striking 
lesson of the progress of the science of aeronautics by showing 
early attempts at flight. A series of cinematograph views was 
also given showing Bleriot’s flight across the Channel, and the 
performances of Latham, Farman, and others in recent times. 


On Saturday, February 26th, Dr. Sumpner, principal 
of the Birmingham Municipal Technical School, lectured before 
the School Engineering Society on ‘Spinning Bodies.” The 
address was accompanied by a number of interesting experiments 
which incidentally afforded a scientific explanation of many 
juggling tricks as well as of some well-known facts of the spinning 
top order. Included in the experiments was a demonstration of 
the stabilising principle of the gyrostat as applied to Brennan's 
mono-rail and an exposition of the use of gyrostats in checking 
rolling and pitching in ships. Among the nevel and most interest- 
ing experiments shown were a number which revealed the action 
of bodies rotating on a magnetic field. The lecture was greatly 
appreciated by the audience, among whom were members of the 
Rugby Engineering Society, who visited the school during the day. 


CoNSIDERABLE notice is being devoted in the American 
as ‘‘a new process in iron 
metallurgy,” by which a slow-rusting iron is produced in the open- 
hearth furnace. The material differs from steel in having its 
carbon, manganese, and silicon contents reduced to small propor- 
tions of the amounts found in ordinary mild steel. A typical 
analysis gives carbon 0.02 per cent., manganese 0.01 per cent., and 
silicon a trace only. The metal is practically dead soft steel or an 
iron of 99.80 per cent. of purity. Tests of the material show it to 
possess a tenacity of 21 to 22 tons per square inch, combined with 
a high degree of ductility, which permits it to be readily rolled 
into sheets or drawn into wire. The main advantage, however, 
claimed is its remarkable resistance to corrosion. The material, 
it is stated, affords a much wider margin against atmospheric 
corrosion influences than ordinary mild steel or wrought iron. 


SPEAKING at the annual dinner of the Physical Society 
recently, Dr. C. Chree, F.R.S., who was in the chair, said that the 
number of papers read before the Society had become much larger 
of recent years, but he thought there might be some improvement 
in the presentation of such papers. Generally speaking, there 
were three ways in which an author might be congratulated : 
First, on producing valuable results; secondly, on the form in 
which he had put them; and, thirdly, both author and audience 
might be congratulated that the reading had been accomplished. 
Of these three the second was the most rare. Papers usually 
consisted of 25 per cent. due to the author, and 75 per cent. of 
material that preceded the paper. Authors were apt to neglect 
the 75 per cent., and to assume that the audience knew all about 
it. Also, if any mathematics appeared in a paper, the author 
generally proceeded to put it upon the blackboard. This was not 
desirable, because a physicist’s knowledge of mathematics was 
usually not good, and mathematical results were frequently not of 
great value. In some ways it might be better for authors to read 
each other's papers instead of their own. He also thought it 
would be of great advantage occasionally if the Society could have 
a general discussion of a subject by a physicist well acquainted 
with that special branch of knowledge. 


For the very excellent reason that bare electric wires 
are not allowed in British coal mines we do not use electric mine 
locomotives, states the Jron and Coal Trades Review. They are, 
however, very much used in the United States, and three distinct 
types have been developed. First, the regular haulage loco- 
motive, generally of from 8 to 20-ton capacity ; where conditions 
will permit, two 10-ton or even two 15-ton locomotives can be 
operated either separately or tandem. Secondly, the ‘“‘ gather- 
ing” locomotive of the reel type, which goes into the “room,” 
pulls out the “loads,” and pushes back the ‘‘ empties ;” the reels 
are furnished with either single or double wire, depending upon 
the local conditions. Thirdly, the ‘‘traction reel” locomotive, 
which does not go into the room at all, but a wire cable of from 
8in. to gin. thick, and about 50%ft. long is pulled into the room 
and fastened to the loaded car, which is then pulled out. Loco- 
motives are now being built so as to use one of the main hauling 
motors of the locomotive for gathering also. This is performed by 
having a clutch arrangement which enables the reel or crab to 
operate with one of the hauling motors. The clutches are 
independentiy controlled, and therefore the operator can drive the 
locomotive only, if desired, or the reel or crab only, or he can 
drive both the reel and locomotive together at one and the same 
time. A foot-brake is also applied to the reel-drum shaft, so that 
a car being hauled by the wire rope can be held on a gradient. 


A RECENT issue of Flight contains a description by 
Sir Hiram 8S. Maxim of the new aeroplane which he has con- 
structed. About eighteen months ago it appeared to him that, with 
slight modifications, the Baldwyn’s Park type of machine was still 
the best that could be devised. He therefore determined to build 
another machine on the same lines, but much smaller, and to have 
it driven by a petrol engine instead of by steam. This engine has 
four cylinders, 5in. by 5gin., which, with the pistons, connecting 
rods and crank shaft, are made of a special brand of Vickers 
steel. The engine, including the spindles and exhaust valves, is 
water-cooled, and a new system of oiling is employed, wherein a 
small pump with a 1]}in. bore and l}in. stroke, is driven by a train 
of gears and “clockwork” so arranged that the piston is raised 
against the resistance of a spring and liberated four timesa minute, 
the spring being of sufficient strength to produce a pressure on the 
oil of *120 1b. per square inch. The result claimed is that every 
art of the engine, including the gudgeon pins, is thoroughly 
iiwteated every 15 seconds. The aeroplane is provided with three 
screws-; one is placed directly on the screw shaft and takes the 
place of a fly-wheel. The others are much larger, over I1ft. in 
diameter, and runat a slower rate. The main part of the machine 
is composed of six aeroplanes, and the outside ends are raised 
much above the central section, their surfaces being so curved that 
when the machine is in the air the lower side will have the greatest 
power of lifting, 
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GRINDLEFORD TO ROWSLEY SECTION OF THE DERWENT AQUEDUCT 


( For description see page 243) 























Fig. 9—45in, PIPE LAYING IN CHATSWORTH Fig. 10—CHATSWORTH INLET—FIXING 45in, TAPERED BENDS 














ig. 11-—CHATSWORTH INLET—FLOAT WELLS AND PENSTOCK CHAMBER Fig. 12-BURBAGE INLET, SHOWING FLOAT WELLS AND PENSTOCK CHAMBER 





Fig. 13—BURBAGE SYPHON INLET, SHOWING END OF 45in. PIPE Fig. 14—BURBAGE SYPHON INLET, SHOWING: OVERFLOW TROUGHS 
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March llth, at 8p.m. Sir William H. White, K.C.B., will present the 
Prizes and Certificates to Students of the Evening Classes and Day College 
of the South-Western Polytechnic Institute, Chelsea. 

Tue MIDLAND INstTITUTE OF MINING, CIVIL, AND MECHANICAL ENGINEERS. 
—Tuesday, March 15th, at 3.30 p.m., at the Rooms, St. James’ Chambers, 
Church-street, Sheffield. Special meeting. Paper, ‘‘ Colliery Companies 
in Relation to the Law of Statutory Undertakings,” by Mr. J. H. Cock- 
burn, 

Tue Institution OF MECHANICAL ENGINEERS.—Thursday, March 17th, at 
8 p.m., in the Institution House, Storey’s-gate, St. James’s Park, West- 
minster, 8S.W. Ordinary general meeting. Discussion on paper, ‘‘Com- 
oe and Superheating in Horwich Locomotives,” by Mr. George 

fughes, of Horwich. 

Royat Society or Arts.—Monday, March 14th, at 8 p.m., at John-street, 
Adelphi, W.C, Cantor Lectures: ‘‘The Art and History of British Lead 
Work,” by Lawrence Weaver, F.S.A. Wednesday, March 16th, at 8 p.m. 
O:dinary meeting. ‘The Foundations of Stained Glass Work,” by Noel 
Heaton, B.Sc., F.C.S, 
| Junior Institution oF ENGIngkERS.—Monday, March 14th, at 7.30 p.m. 
| at the Royal United Service Institution, Whitehall. Paper, ‘‘ The Trans- 
| mission of Power by Belts,” by Mr. Reg. F. Krall, Assoc. M. Inst. C.E. 
Saturday, March 19th, at 3 p.m. Visit the New Engineering Laboratory, 
Workshops, &c., of Finsbury Technical College, Leonard-street, City-road. 
| PuysicaL Society or Lonpoy.—This evening (Friday), March 11th, at 
| 8p.m., at the Imperial College of Science, Imperial Institute-road, South 
Kensington. Papers: ‘On Coherers,” by W. H. Eccles, D.Sc. ‘‘ Earth- 
air Electric Currents,” by G. C. Simpson, D.Sc. ‘An Automatic Toepler 
| Pump Designed to Collect the Gas from the Apparatus being Exhausted ” 
| by B, D. Steele, D.Sc. 

Tue Institution oF Civi ENetnrters.—Tuesday, March 15th, at 8 p.m., 
j 
| 
| 
1 
| 
| 





at Great George-street, Westminster, S.W. Ordinary meeting. Discus- 
sion on papers: ‘‘ Birmingham Sewage Disposal Works,” by John Duncan 
Watson, M. Inst. C.E. ‘Salisbury Drainage,” by William James Eames 
Binnie, B.A., M. Inst. C.E. Friday, March 18th, at 8 p.m. Students’ 
meeting. Paper, “The Construction of Warships,” by N. Maas, Stud. 
Inst. C.E. 

THE INstTITUTION oF ELECTRICAL ENGINEERS.—Thursday, March 17th, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, S.W. Ordinary general meeting. Discussion on Mr. Miles 
Walker’s papers: ‘Short Circuiting of Large Electric Generators and 
the Resulting Forces on Armature Windings,” and ‘‘ The Design of Turbo 
Field Magnets for A.C. Generators with Special Reference to Large Units 
at High Speeds.” 
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The Naval Estimates. 


It is almost as difficult, in referring to the Navy 
Estimates made public yesterday, to avoid 
referring to the political situation as it was for 
Mr. Dick to keep King Charles’ head out of his 
memorial. It is known that the estimates for the 
year 1910-11 were completed as long ago as 
| November last, and in the ordinary course would 





1 | have been put before the Cabinet in December. 
3 | Owing, however, to certain events which shall be 


nameless, consideration of the Admiralty proposals 
had to be deferred till the end of January, and by 
that time other problems, the nature of which will 
be readily guessed by those who read the daily 
papers, demanded so much attention that the 
Estimates were passed without criticism, and hence 
the paragraph in the King’s Speech relating to 
naval expenditure. It was fairly safe, then, to 
assume that whatever else the Estimates contained, 
they would not include any reference to contingent 
vessels such as found a place in the last Estimates, 
and this is borne out by the Estimates themselves. 
As to the total expenditure, the Chancellor of the | 








Exchequer had stated that it would be in the neigh- 
bourhood of 40 millions, and the fact that it 
amounts in round numbers to forty-one and a 
quarter millions will come as a surprise to no one. 
For the present, the stern necessity of the case in 
capital ships has prevailed, and the five to be 
laid down are adequate to maintain our relative 
position. There is no doubt that in framing the 
Estimates due regard has been had to progress 
abroad and the better experience now available 
as to the resources of this country in build- 
ing these large vessels. It must be remembered 
that. a change in dimensions and type of our 
war vessels always at first introduces an element of 
uncertainty in the time of construction, as new 
tools and appliances may be necessary, which first 
have to be made before the work-.can be completed. 
It had been conjectured that the change from Lord 
Fisher to Sir Arthur Wilson as First Sea Lord would 
have some influence on the new estimates; but 
this could hardly be the case, for, as we have stated, 
they were prepared and completed before Lord 
Fisher relinquished his post, and though doubtless 
Sir Arthur Wilson, as a member of the Defence 
Committee, was acquainted with them before he 
assumed office, he would hardly at the last moment 
be likely to insist on any changes of importance. 
It had also been assumed, on what grounds 
we do not know, that the present First Sea Lord 
is in favour of smaller, battleships. The Estimates 
show no evidence of that fact, and though the 
designs are probably not yet complete, there 
is every reason to believe that the new vessels 
will only show natural advances on the existing 
Dreadnoughts. Whether it will ever be possible to 
go back in size is a matter much open to discussion. 
It has been suggested that the new 13.5in. gun will 
afford a solution by a return to a mixed armament 
of this size and 9.2. The former has, however, not 
yet completed all its trials, and it would be 
premature to embody it in a new design. The 
return to a mixed armament will revive the con- 
troversy over the alleged superiority of the Dread- 
nought type, into which we do not propose to enter ; 
but, so far as it has any bearing on the possibility 
of reduced displacement and cost, we would remark 
that little is practicable in this direction without 
reduction in speed also. Speed, we are con- 
stantly being reminded, means length, and 
length involves corresponding proportions in depth 
and beam; speed and displacement, therefore, go 
together. 

It is probable that most of the criticism of the 
new programme will be directed to the cruiser and 
destroyer portion. Of the former five large vessels 
are to be built, and of the latter twenty. We 
suppose it is inevitable while the Dreadnought type 
of capital ship remains supreme that the large 
armoured cruiser of the Defence type should be 
merged into the battleship cruiser. There remains, 
however, a sphere which can be filled by the 
unarmoured or protected cruiser. Of these we 
have had a number in the past, several classes of 
which have already become obsolete, and others are 
rapidly becoming so. Theships of the Apollo class, 
for example, are either being adapted for - mine 
layers or being scrapped. The Minervas must soon 
follow, as, though good vessels in their day, they 
have not speed enough for the modern conditions 
brought about by the increased speed of our battle- 
ships: Much the same might be said of the 
Europa and her sisters. All these vessels will 
sooner or later have to be replaced, so that by the 
time we have a homogeneous fleet of Dreadnoughts 
we may also have a homogeneous fleet of cruisers 
of comparable speed to work with them. An 
extension of the list of vessels of the new City 
class, five of which appear in the Estimates, was 
therefore to be looked for, with possibly some: in- 
crease of dimensions after the first one or two of 
the class have been tried. The same process of 
replacement must of necessity go on with destroyers. 
The scrapping of the early 27-knot boats has already 
begun, and the rest—those that are still serviceable 
—ought really now to be classed as torpedo boats 
only, as some already are. Following this class we 
have some sixty odd of the original 30-knot boats, 
which in commission were only good for 26,» 
or 27 knots at the outside in-smooth water. On 
account of their small displacement they are not 
particularly good sea boats, and there are times 
in bad weather in the North Sea when they would 
practically be hove to. Though they may for yféw 
years be regarded as effective vessels with a limited 
sphere of usefulness, they must be replaced 
within the next three years, which gives us the 
destroyer programme of at least twenty boats per 











annum. We may trust the new First Sea Lord, 
who has had as much experience in command in 














the North Sea as any admiral we have, to see 
that the adequate destroyer programme which is 
begun with the present Estimates is continued. 
As regards the rest of the Estimates there remains 
only to mention that a fair number of submarines 

-total value, three-quarters of a million—are to 
be laid down. 

Now that the naval needs of the country are 
thoroughly appreciated and generally admitted, it is 
greatly to be hoped that the Navy will disappear as 
a party topic and be left to develop quietly, testing 
the changes which have been made in the last few 
years and holding fast to those which are good. 


Standard Locomotives for Indian Railways. 


A THIRD report on standard locomotives for Indian 
railways has just been issued by the Engineering 
Standards Committee. With it has been combined 
the two previous reports with similar titles, viz., 
the first issued in 1903, and the second in 1906. 
The result is somewhat confusing. The standards 
are not the same, and no explicit explanations are 
given to account for the changes. Writing about 
these reports at the time of issue, we said that no 
standard for locomotives could be looked upon as 
final, because improvements and developments in 
railway transport were continually occurring. The 
truth of this proposition has been fully demonstrated 
by the course of events, for we are now told that all 
the standard designs have been revised in the light 
of the latest experience, which highly com- 
mendable; and a new type 2-6-2 tank engine has 
been designed for the metre gauge. The bulk of 
the report is taken up by tables of general dimen- 
sions and outlines of the engines. It must not for 
a moment be forgotten that the recommendations 
of the Committee emanate from men who represent 
the very best railway practice, British and Indian, 
and the value of their recommendations cannot be 
disputed on the ground that those who have drawn 
them up are prejudiced or ignorant. Certain 
features of the report are all the more interesting, 
not only for what they introduce, but for what 
they leave out. 

In the first place we notice that, of course, engines 
for the 5ft. 6in. gauge of a very powerful type are 
specified. We may name among these a 4-4 pas- 
senger engine, with 184in. by 26in. cylinders, and 
6ft. 2in. driving wheels, which weighs 52 tons with 
one type of boiler and 54.5 tons with a larger 


is 


boiler. The weight on the coupled wheels of the 
first is 33.2, and of the second 35 tons. The 


total heating surface is 1358 square feet, that of 
the grate being 25.3 square feet. A 4-4-2 type 
passenger engine has 194in. by 26in. cylinders, 
6ft. 6in. driving wheels, and an adhesion weight of 
35 tons. The total weight is 67} tons, and of the 
tender 404 tons. The heating surface is 1990 
square feet, and the grate area 32 square feet. 
These figures will suffice to give an idea of the kind 
of engine with which the report deals. It is worth 
notice—special notice at that—that neither com- 
pounding nor superheating is once mentioned. As 
we have said, the Committee represent the very best 
opinions, based on full knowledge of the subject. It 
is clear that they see no reason at present for 
recommending either superheating or compound- 
ing for standard Indian locomotives. It is not, of 
course, to be supposed that they are in any way 
opposed to trials of these methods of attaining 
economy. They simply pass them over without 
uttering a syllable for or against them. It may, 
however, be mentioned incidentally that De Glehn 
compounds are being tried on two of the Indian 
railways with the full approval of the Committee. 
This, however, is outside the reports under con- 
sideration. 

In the second place we find that these engines 
make very heavy demands on adhesion. Taking, 
for example, the last engine named above, we find 
that the boiler pressure is 180 lb., and that the trac- 
tive effort, with an average cylinder pressure 75 per 
cent. of the boiler pressure, is 17,111 lb., with 
90 per cent. it is 20,533lb. The coefficient of 
adhesion is the fraction obtained by dividing the 
tractive effort into the load under the treads of the 
driving wheels. The fraction is for this type of 
engine z's and zz. British practice accepts a 
coefficient of 4 as the most that is safe to rely on. 
With sand it may be much more; how much, no 
one knows. It is extremely doubtful that it will ever 
reach 4. In the United States higher coefficients 
are reckoned upon, and the same thing may be said 
of India, climate having much to do with adhesion. 
In our opinion these standard engines carry too 
much pressure for the size of the cylinders. Very 
similar dimensions are in use here; but the wheel 
loads are heavier, 18 tons being quite usual, and the 
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pressures are lower, say 165 lb. Considering the 
size of the Indian engines they are very light. 
For this, however, the Indian Government loading 
rules, and not the Committee, are responsible. 
We may turn now to another type of passen- 


ger engine of the 4-6 type. The six-coupled 
wheels are 6ft. 2in. diameter. The weight is 
69 tons, of which 50.5 tons are available for 


adhesion. The heating surface is 1990 square feet ; 
the grate surface 32 square feet. The coefficient of 
adhesion demanded is ay with 75 per cent., and 
sx with 90 per cent. boiler pressure. This is in 
all respects a more powerful and better proportioned 
engine than the first. Although it has an extra 
pair of driving wheels, the cylinders are half an 
inch less in diameter, and the central drivers carry 
17 tons. If we turn to the second report we find 
the following passage :—‘‘ The Conference drew the 
attention of the Committee to the weight on the 
axles of this engine, which amounts to 16} tons as 
against 16 tons recommended by the Railway 
Board. As the engine designed in accordance with 
the recommendations of the Board was already out- 
side the Indian Government Standard B Loading 
Rules of 1903, the Conference considered it advisable 
to adhere to the weight of 163 tons shown in the | 
first design placed before them, as the limit of 16 | 
tons could only be complied with by reducing the 
size of the boiler and thus impairing the efficiency 
of the engine.” It seems that since this was | 
written the Indian Government has given way and 
permitted 17 tons. Furthermore, the Standards | 
Committee contemplate 17.5 tons as likely to be 








adopted. In support of our contention that 
the engines are in some cases. over -cylin- 
dered, we may quote the following passage. 


It appears that these engines as first made had | 
cylinders 20in., and in some cases 2lin. diameter. 
“For some time past the engines sent out here have | 
been provided with cylinders of the reduced 
diameter—19in.—in response to representations | 
from India.’ It would be interesting to know who | 
was responsible for cylinders which, in our opinion, | 
were obviously much too large. 

For metre, gauge lines, a 4-6 type passenger | 
engine has been designed, as we have said, 
and by the adoption of a bogie in front it has 
been possible to obtain a much larger boiler and 
fire-box than was admissible in the F Class of | 
engines, the weight of which was limited by 
their having only three axles instead of five, 
and a new eight-coupled engine has been designed 
for heavy traffic. The cylinders are 16in. by 22in. 
The coupled wheels are 3ft. Tin. There are 
1292 square feet of heating surface and 17.5 square | 
feet of grate. The load on the coupled wheels is 
32.5 tons. Here, again, an_ extremely high 
coefficient of adhesion is reckoned upon— qh; 
with 75 and s\¢5 with 90 per cent. boiler pressure. 
It seems to be clear that a great deal of slipping 
must take place, unless, indeed, adhesion is higher 
in India than it is here, which of course, 
possible. No attempt has been made to standardise 
details. Taking the designs, sixteen in number, ; 
as a whole they are excellent, manifesting all the 
simplicity on which British locomotive engineers | 
pride themselves; and we have no doubt that the | 
engines built to these standards will do excellent 
work and give satisfaction in India. We may 
venture to suggest that they would supply an admir- | 
able text for a paper to be read before, say, the | 
Institution of Mechanical Engineers, setting out the | 
reasons why these particular designs were adopted. 
Such a paper ought to be eminently interesting and | 
instructive. 


is, 


| 
Drawing-office Organisation. | 


IN principle there should, one would imagine, be 
comparatively little difference between the systems 
of drawing-office organisation in relation to the 
production of a large firm, whether the output be 
confined to ships, stationary engines, electric 
machinery, or general engineering work. But in 
practice, although recent conditions have in many 
cases enforced a more scientific distribution of the 
work, there are still, even among the largest firms 
in the country, instances of amazing unwillingness 
to march with the times. Such a defect in what 
must always be an important branch of any engi- 
neering concern varies in importance; for a busy 
firm kept well employed, either owing to the nature 
of its output savouring to some extent of a partial 
monopoly, or owing to its well-known excellence 
of production, receiving preference over other 
concerns whose office management is_ better, 
might not, in prosperous times, be _ particu- 
larly detrimental to the business. At the out- 
side, it would mean that one department was 





|The investigation 


| case. 


| selling and estimating branch of the firm. 
| doubt it can be said that this is done already, but 
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relatively inferior to the others in the same works. 
But take a case, and there are many unfortunately, 
of a firm striving to hold a doubtful position jn 
the face of keen, or possibly killing, competition, 
and the matter becomes one of very much greater 
importance. In these circumstances, especially 
for a firm overburdened with heavy capital charges, 
the only hope of success, probably of survival, js 
either to increase the output or to reduce the cost 
of construction. The effect of drawing-ottice 
organisation on such a policy is consequently very 
marked. 

Whether or not a firm supplying large 
quantities of small articles where standardisation 
of output is necessary, or few units of large and 
varying size, where it is extremely difficult to 
arrange repetition work, the principles involved aye 
the same. Conditions of business have been some- 
what modified by the trade depression in England 
during the last three or four years; but, except in 
a few special instances, British firms have not made 
any alterations to their organisations to meet the 
change to the extent that has been done abroad, 
Much more requires to be done in the way of cast- 
ing on to the commercial branch of a works the 
onus of the design of the article which it is intended 
to manufacture, and eventually sell, presumably at 
a profit. With this object in view one or two of the 
more progressive firms have established designing 
departments actually away from the works, but in 


be 


| closer touch with the centre of their commercial 


negotiations. This tendency is more noticeable 


| with shipbuilding firms than with more general 
| engineering concerns, but it is one that appears 


likely to grow, and it is common knowledge 
that the number of drawing-offices in London 
has considerably increased in recent years. 


of fresh designs is daily he- 
coming far more essential than was formerly the 
Where one or two firms were requested to 
forward tenders a few years ago, six or eight are 
now generally asked. Vice versd, where one inquiry 
had to be replied to at least half a dozen now need 
attention. The result has been to throw vastly 
more work on to the estimating and designing 
departments than was ever previously the case, and 
the work of following up inquiries has become 
exceedingly onerous, and has also necessitated con 
siderable additions to the representative  statts. 


| One has only to reflect on the altered conditions in 
| various offices in Westminster and certain of the 
| streets in the City to realise the truth of this 


Foreign competition has become keener, and owing 
to the relatively lower salaries paid to clerks and 
draughtsmen in Germany, in particular, much larger 


| office staffs are retained in that country, to the great 


advantage of the firms which are able to employ 
them. The solution of the difficulty is more easy to 


| define than to carry into practice in many cases, 


more especially as the effect that we are now con- 
sidering is not a mere question of office routine, 
but is one affecting the component parts of a 
firm’s organisation. The scientific investigation 
and careful analysis of all details affecting a 
firm’s output admittedly require greater attention 
now-a-days than formerly, not because the actual 
designs have in the past been defective, but 
because any material improvement possible greatly 


| strengthens the hands of the commercial depart- 


ment, and may even indicate to the firm the lines 
upon which the sales departments should proceed, 
thus affecting in a marked manner the policy of the 
company as a whole. In many cases this improve- 
ment in output must be a very necessary object on 


the part of the responsible management. 


The befinition of asystem that seems the best under 
these circumstances will be of no little importance in 
engineering circles. It appears to be clearly advis- 
able to take away from the productive drawing- 
office a large proportion of the work hitherto 
carried on, and transfer it to a designing cdepart- 
ment acting under the immediate control of the 
No 


we might point out that it has only been carried 
into practical effect extensively by firms whose 
financial returns indicate satisfactory recompense 
for their initiative. The designing department 
should really control the work of the productive 
drawing-office, though obviously only to the extent 
of seeing that the actual working drawings are 
generally in accordance with those pre-supposed 
designs upon which a tender was based. In other 
words, instead of a few occasional draughtsmen 
being told off to evolve new designs, generally in 
frantic haste, the more modern policy is undoubtedly 
to render the productive office subsidiary to the 
more important commercial department. 

The general cost of making engineering drawings 
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and designs for any undertaking varies somewhat 
according to the nature of the work, but a fair 
average seems to be from 5 to 6 per cent. of the 
labour cost of the work in the shops; frequently it 
is less, especially for such work as locomotives, 
machine tools, &c., while for marine work, which 
involves few units of relatively large size, the cost 
may vary from 6 to 8 per cent. Of this the im- 
portance of the initial stages is hard to over- 
estimate; once a design is decided on, the actual 
mechanical work of producing the details is rela- 
tively of minor importance. Where the sales 
department output is largely affected by the quality 
of the design, as is the case in motor car work, such 
a policy is already followed. In the construction 
of main line locomotives it is far less necessary. | 
Marine engineering is in an intermediate position, | 
but, nevertheless, it is inthis branch of engineering 
that the greatest modifications in system are to be 
anticipated. The importance of collecting work for 
a firm is even greater than that of producing it 
cheaply ; without work no firm can exist, while a 
well-filled establishment may pay in spite of the 
manufacturing methods not being of the very best. | 
The most dangerous condition in which a selling 
statf can find itself is that of receiving inquiries to | 
which answers must be returned without, owing to | 
lack of system or of geographical position, its being | 
able adequately to control the design that it is desir- | 
able to submit. This state of affairs exists only too | 
often. 

These views are by no means extremist. The 
general productive office should still, in our opinion, 
control the ordering of material required, as before, | 
hut owing to the ever increasing necessity of seek- 
ing work, a system that facilitates this, while at the | 
same time tending better to ensure the fulfilment of 
a contract on the lines on which the tender and 
price were originally arranged, has everything to 
commend it. In only too many cases the policy | 
followed in a drawing-office is to base the design on 
the last similar job without adequately considering 
it on its merits. This last should be the primary 
function of the designing office, which being in con- 
stant touch with the firm’s customers, or. having a 
clearer idea of the necessities of the case under con- 
sideration, should at least be relieved of the 
mechanical work of producing constructional 
details, for which an obviously lower standard of 
ability is required. 





THE PRODUCTION OF ARMOUR PLATE. 


THE question of the manufacture of armour plate has 
recently attained a certain amount of prominence in 
various countries. In the first place a report was circu- 
lated in the United Kingdom a few weeks ago to the 
effect that it was proposed to erect new armour plate 
mills in the vicinity of Middlesbrough, and that three 
well-known iron, shipbuilding, and engineering firms on 
the North-East Coast intended to amalgamate for the pur- 
pose of proceeding with the scheme at an estimated 
expenditure of £500,000 for the installation of the plant. 
A flat contradiction of the report was, however, speedily 
given by the principals of two of the firms concerned, 
whilst the third apparently refrained from takirg any 
notice of the matter. It was quite surprising, to say the 
least, how such a circumstantial report could have arisen, 
having regard to the condition of the armour plate 
industry in this country. The home demand for plate is 
limited to the tonnage required to meet the necessities of 
the British naval shipbuilding programme for the time 
being, and is supplemented by the quantity whick may be 
needed in connection with the construction of any war- 
ships which may happen to be in hand for other countries 
in any particular year. On the other hand, the foreign | 
demand for armour plate is not of considerable extent, | 
as most countries which use the material find it con- | 
venient and advantageous to produce it at home. Never- | 
theless, the British exports of plate amounted to 3846 | 
tons, of the total value of £346,000, in the six years ended | 
with 1909, the year 1908 having alone been responsible for 
‘« quantity representing £254,000. As is well known, | 
there are five firms which manufacture armour plate in 
the United Kingdom, and as the aggregate volume of 
orders which they receive is insufficient to keep the plant 
in regular operation, it will be obvious that the scope of 
activity for a new competitor in this branch would be | 
infinitesimal under a continuance of existing conditions | 
ws to orders and methods of production. These considera- | 
tions would appear to afford no encouragement for the 
establishment of new plate works unless it were possible | 
to devise a process of manufacture that would yield | 
armour plate of as good a quality as, if not superior to, that | 
produced according to existing methods and at the same | 
time render it available at a lower price per ton than | 
prevails at the present moment. 

The problem of the invention of a new process of manu- 
facture arose some time ago in the United States, and | 
has more recently engaged attention in Germany. When | 
the Midvale Steel Company embarked upon the business | 
in the United States two or three years ago, and quoted | 
to the Government of that country a price which was con- | 
siderably lower than that of the Bethlehem and Carnegie 
Steel Companies, the latter felt constrained to follow the 
example and also reduce prices to about the same level 
as that of the new competitor; and since then quota- | 











| armour plate. 
| represents a considerable sum, which has been variously 


| country. 


| has 


| the future. 


| tion of royalty agreements in different countries. 
| when these agreements expire, or other and improved | 


| whole or a part of any actual turbine. 
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tions have been much less than was the case before 
then. The Midvale Company claimed to have devised a 
new process for the production of plate, whereas the 
other two American companies were compelled to pay 
royalties to the Friedrich Krupp Company for the use of 
patents and details of manufacture which are said to be 
only disclosed on condition of being kept strictly secret. 
But, according to a Berlin newspaper, the German firm 
recently commenced a patent suit against the Midvale 
Company, whilst the other two companies are reported to 
have suspended the payment of further royalties. It is 
uncertain whether the latter step is due to the patent 
action in question or whether the two companies, as was 


stated as £9, and even £20, per ton. 


the Midvale Company in 1907, as was confirmed by the 
discussion in the Reichstag last Saturday, for an offer of 
plate in competition with native material. The firm 
replied, we are told, that owing to the number of orders 
on hand they found it would be impossible to keep pace 


| with the rapid method of construction in the German 


shipyards, and they added that they would like the plate 
to be tested, but would prefer to submit it to the criticism 
of German naval officers when the company was able to 
undertake contracts. 

The endeavour made by the German naval authorities 
to obtain an American offer for plate in rivalry with the 
Krupp Company will be seen to haye proved of no avail, 
although it is somewhat significant that the company in 


| question was more responsive to overtures from Italy, 


and actually submitted, we believe, plates for trial in that 
Failing to receive any offer from abroad, the 
German naval authorities, as Admiral von Tirpitz stated 


|in the Reichstag on Saturday, made various verbal 
| applications 


to several inland firms, and wrote to 
Thyssen and Co. The only result of the negotiations 
so far been that the naval authorities and the 
firm have failed to come to an agreement, although 
the firm’s offer to supply a 6in. plate for testing has 
been accepted, and thus represents a 
In the meantime the Admiral has stated that Germany 
possesses the best and cheapest plates in the world, 
although this does not exclude the naval authorities from 
endeavouring to secure still better and cheaper plates in 
The actual price paid by Germany was not 
disclosed in public, but the efforts made to induce the 
Krupp Company to lower the price have resulted in the 


| effecting of an economy of £2,900,000 to the country in 


the contracts between 1902 and 1910, and out of this total 
the sum of £600,000 represents concessions made for 
1908, 1909, and 1910. The Admiral was, however, less 
reticent with regard to the prices paid for armour plate 
by other countries, for he deciared that France pays £115 
per ton, England, Italy, and Austria each £97 10s. per 
ton, the United States £87 10s. per ton, and Russia £125 
per ton. The figures for Great Britain appear to be 


approximately correct, but those for the United States are | 


either probably much too high or prices have been 


| advanced since they touched about £70 per ton when the 


first competition was instituted in the country two or 
three years ago. In any case the higher prices outside 
Germany have been, or are, accounted for by the opera- 
But 


processes of manufacture are devised, the price difference 


for itself in the particular way which may be chosen. 





LITERATURE. 





The Gas Turbine: Progress in the Design and Construction 
of Turbines Operated by Gases and Combustion. By Harry 
Harrison Suplee, B.Sc. London: Charles Griffin and Co. 
1910, 

Ir is to be feared that this book will disappoint many 

people. When one sees the title of a subject of peculiar 

interest on the back of a volume over an inch thick he 


Experience by now ought to have taught him the rashness 
of such a deduction, but hope is always superior to that 
hardest of masters. And in this case his hopes will be 
dashed, for Mr. Suplee has little or nothing new to offer, and 
nearly all his pages have seen the light before—nay, more, 
are quite familiar to anyone who has followed the halting 
progress of the internal combustion turbine. 

After an introduction and an historical chapter, which 
is interesting because it reminds us that turbines, driven 
by burning gases—omitting the rather fanciful case of the 
smoke jack—date from as early as 1791, when an English- 
man named Barber took out a patent fora very ingenious 
and comprehensive machine, we find many pages 
devoted to a reprint of Mr. R. M. Neilson’s paper read 
before the Institution of Mechanical Engineers in 1904, 
and a full report of the discussion. The latter at least 
might have been edited, for a blue pencil wisely applied 
would have done it no harm. All this occupies nearly 
80 pages. It is immediately followed by a translation of 
the paper contributed by M. L. Sekutowicz to the Society of 
Civil Engineers of France in 1906. This takes uppages 108 
to 218 inclusive, and the discussion on it requires a few 
more. Both these papers are valuable, but we need 
not remind our readers. that they are highly mathe- 
matical and theoretical, neither of them showing a 
It is with 
some relief, then, that we turn from them to the 
penultimate short chapter—which, by the way, is also a 


| reprint—where we find a description of the famous 


Lemale turbine. This turbine is essentially a Laval 
wheel driven by a mixed jet of the products of combustion 
of oil and steam. The oil and air are injected into a 
pear-shaped chamber, where they are ignited by a hot 





beginning. | 


| reported a little time ago, have also secured possession of | 
independent processes of their own for the production of | 
At any rate, the payment of royalties | 


It is somewhat of a | 
coincidence that the German naval authorities approached | 


| 


platinum wire, the flame issuing through an expanding 
nozzle on to the wheel. A number of small holes in the 
nozzle permit steam, generated in the jacket of the 
turbine, to enter and mix with the burning gases. The 
temperature is reduced by the steam, and the expansion 
of the wheel is further cooled by a water passage worked 
in its rim close to the buckets. The air is supplied by a 
polycellular Rateau rotary compressor, and the success 
of gas turbines hang largely on the invention of com- 
pressors of that type. That a turbine developing between 
400 and 800 horse-power, according to the compressor 
capacity utilised, actually exists, and has actually run 
successfully for many months, is a stimulating fact, and 
the reproduction from photographs of the complete 
machine—the Rateau compressor, by the way, is in the 
work before us bigger by far than the engine---lend, as 
| Gilbert might have said, an air of verisimilitude to an 
| otherwise bald and unconvincing narrative. 

Mr. Suplee’s book, it will be seen, is far frem original, 
| but it will no doubt be welcome to many who will be glad 
| to have so much of the short literature of the gas turbine 
|in a eonvenient form. In his conclusion the author 
|remarks that “what is needed for the further develop- 
ment of the gas turbine is the experimental determina- 
tion of the data which mathematical analysis has 
shown to be lacking; data concerning the behaviour ~ 
—he spells it behavior—* of gases in diverging nozzles, 
concerning the action of highly heated gases upon 
the resistance of materials of construction, data con- 
cerning the velocity of efflux from nozzles, data upon 
the practicability of maintaining extremely high rotating 
velocities in practical work.” When these have been 
discovered and are the public property of engineers the 
gas turbine will be on the road to commercial success. 





SHORT NOTICES. 

The Safety of British Railways, or Railway Accidents : 
How Caused and How Prevented. By H. Raynar Wilson. 
London: P. 8. King and Son, Orchard House, Westminster. 
Price, 3s. 6d. net.—This is an eminently readable little book. 
The author has sought to prove that the railway accidents of, 








say, a generation ago, were mostly due to the weakness of the 
machine, and not so much to the errors of the man ; whereas 
now that the machine has been perfected the reverse is the 
case and most accidents are caused by the failure of the man. 
The pros and cons of the matter are discussed in twenty-one 
short chapters, and the whole question is summed up in the 
conclusion. Here it is pointed out that in former days there 
were not the safeguards which exist at present. Moreover, 
the provision of these safeguards was opposed on the ground 
that they would tend to make the men less careful. It was 
pointed out very early by the railway officers that such 
safety devices should be employed, but it was thedirectors who 
were responsible for their tardy adoption. However, things 
are much changed now. Every apparatus which can make 
for safety is in use, but unfortunately the human element 
has to be taken into account and accidents still occur. 
Nevertheless, as Mr. Wilson says, we in this country are much 
safer than the travellers on the railways of the United States 
or on those of the State Railways of Germany. 

The Manufacture of Cane Sugar. By L. Jones and F'. |. 
Scard. London: Edward Stanford, 12-14, Long-acre, W.C. 
Price 12s. 6d. net.—The authors of this volume have under 
taken the task of describing the art of cane sugar manufac- 
ture, and we believe that readers will fully approve the 
manner in which they have accomplished the description of 
the different processes and machines associated with the 
industry. After describing the growth and nature of the 


, : , : | sugar cane, the authors deal with its crushing and the ex- 
should disappear and each nation will be permitted to act | 
| tration, and crystallisation processes are next described 








traction of the juice. The clarification, filtration, concen- 


separately and in detail. The control of the sugar factory 


| and the by-products to be derived during the manufacture of 


sugar are also ably discussed. Towards the compilation of 
the book the writers bring a knowledge of the subject obtained 
by a long connection with the industry both in the field and 
in the factory. Their manner of description is clear and 
readily understood, while the numerous illustrations add 
much to the value of the work. 

Erosion of the Coast and its Protection. By F. W.S. Stan- 
ton. London: St. Bride’s Press, Limited, 24, Bride-lane, 
E.C. Price 3s. net.—This is an interesting little volume on a 
subject of great importance. The questions involved are of 


: 4 mee ie | an engineering, geological, and administrative nature, and 
jumps to the conclusion that a new treatise is available. | g . ee 


the author has remarks of interest to make on all of them. 
He points out that the natural defence of the coast line is. its 
movable shingle. If, therefore, such detritus is removed by 
local authorities for various purposes some share of the 
expense entailed in the construction of protective works 
should be forced upon them. The book is closely packed 
with information, is well written, and is illustrated with a 
number of special maps. 





BOOKS RECEIVED. 


Fuel and Refractory Materials. By A. 
Sexton. London: Blackie and Son, Limited, 
Bailey, E.C. Price 5s. net. 

The Incorporated Institution of Automobile Engineers 
Proceedings, Session 1908-1909. Vol. III. London: 
Albemarle-street, W. Price 5s. net. 

Handbuch des Eisenbahnmaschinenwesens. By Ludwig 
Ritter von Stockert. In three volumes. Berlin: Julius 
Springer. Price, Vol. I., M. 32; Vol. I., M. 32; Vol. III., 
M. 16. 

Official Chemical Appointments. By Robert B. Pilcher. 
Third edition. London: The Institute of Chemistry of 
Great Britain and Ireland, 30, Bloomsbury-square, W.C. 
Price 2s. net. 

Workmen’s Compensation Cases. Vol. IL. (new series). By 
his Honour Judge Ruegg, K.C., and Douglas Knocker. 
London: Butterworth and Co., 11 and 12, Bell-yard, Temple 
Bar. Price 7s. 6d. net. 


Humboldt 
50, Old 


A 


Neue Versuche an Eisenbeton-Balken tiber die Lage und 
das Wandern der Nullinie und die Verbiegung der Quersch- 
nitte Versuche iiber reine Haftfestigkeit. By Dr. Ing. Richard 
Muller, 


Berlin: Wilhelm Ernst and Sohn, Price M. 7.50, 
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CLAY-CUTTING SUCTION DREDGER 
AUCKLAND, N.Z. 


THE pontoon suction dredger illustrated in Fig. 1 above has 
been recently constructed for the Auckland Harbour Board, 
New Zealand, by Fleming and Ferguson, Limited, Paisley, 
for work in deepening the harbour and reclamation of land 
at that port. 

The vessel has been designed to dredge 1000 tons per hour 


FOR 





Fig. 2—THE PUMP 


from a depth of 33ft., and discharge this quantity through 
3000ft. of floating pipes over a retaining wall 17ft. high. 
The connections for the floating pipes can be taken from 
either side or one end of the vessel as required, sluice valves 
being fitted to suit the different connections. 

The pump, Fig. 1, is built up of mild steel plates, and 


sssass a - 


| 


| as erected in the maker’s shop ;. the cutter is driven by inde- 
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Deck Plan. 
Fig. 1 


wearing plates. The impeller is made of cast steel, with 
renewable blades bolted on. The pump throughout is of 
strong construction to withstand the heavy shocks en- 
countered in operations of this description, and is of the single- 
suction type now generally adopted in this class of work. 


shafting led along the top of the suction pipes. The suction 
pipe works through a centre well in the vessel, and is raised 
and lowered by wire-rope tackle connected to an independent 
engine placed below deck. The gear for working the engine 
is led to a convenient position on the deck. 


Fig. 3—SUCTION PIPE AND REVOLVING CUTTER 


The engines for driving it are of the triple-expansion vertical | 
marine condensing type of 1200 indicated horse-power. | 
Fig. 3 gives a view of the suction pipe and revolving cutter 


Fig. 4 shows a collection of articles pumped up by a 
previous dredger of a similar type built by Fleming and 
Ferguson for the Auckland Harbour Board. 

A complete outfit of the auxiliaries usual in this class of 


lined on the wearing surface with special steel renewable | pendent compound condensing engines, through gearing and ! yessel is fitted, and steam for all purposes is supplied by two 
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large marine boilers constructed to Board of Trade and An end or outer cover H is provided, which is arranged to The arrangement of chains and wheels has been adopted 
Lloyd’s requirements for a working pressure of 170 1b. per slide on the flanges of the outer casings F. These casings, as| so as to take up the drive and prevent the springs being taxed 


square inch, 


will be seen from the engraving, also slide on A. A dust cap| with any other duty save that of giving resiliency. The 


» The hull is built of Siemens-Martin mild steel plates and J fits on the boss of this outer cover. Two india-rubber | inventor points out that by this device the hub may occupy, 


angles, and is riveted up to Lloyd's requirements. Special washers or cushion rings I are arranged one on each side of 
strengthening girders and doubling plates are fitted alongside | the springs, and thin washer-plates O are placed between 


within limits, any position in the wheel. He informs us 
that it may be as much as lin. out of centre withaut 


the suction pipe well, and at the sides of the boiler casing, in | these cushions and the springs to prevent the edges of the | making any difference to the tightness of the chains, and 


order to compensate for the large deck hatches, and to with- latter catching against the former. 


| that, consequently, the drive is not in any way retarded nor 


stand the shocks and vibrations consequent on the dredging It will be observed that two sprocket wheels K are fitted on | the resiliency affected, no matter where the centre of the hul 


operations. 


compartments. 


The water-tight bulkheads extend from-the keel | lugs, which form part of the hub casing A. Over these pass, 
to the deck, and sub-diyide the vessel into six water-tight in the manner indicated, two chains L, which are fastened at 
A sliding water-tight door operated from the | their two ends P and M to the hub casing and to opposite 


is in relation to the centre of the wheel. In other words, the 
inventor’s object has been to make the springs give resiliency 
| alone and to make the chains dothe driving. The reason for 


main deck is fitted to the bulkhead between the engine-room | ends of a quadrant N respectively. The attachment M is | the chains being-in duplicate is that one. is intended to serve 


and the stokehold. : The coal bunkers and feed-water tanks are furnished with an adjusting screw to take up any stretch in | 


for forward and the other for backward movement. On 
small cars, we may add, the chains and sprocket wheels are 
| replaced by cables and rollers. 














SAMPLES TAKEN 
ROM THE 
SUCTION QREQCE 





DOCKYARD NOTES. 


THE most modern Turkish battleship is for sale. This is 
the Hamidieh. As, however, she was launched in 1885, and 
laid down something like ten years before that date, she is 
not likely to be in demand as a fighting machine, or for any 
purpose except scrap iron. 








IT looks as though the proverbial coach-and-four is 
| already being driven through the new regulations for a 
| fixed system of funnel marking for British warships. For 
| some obscure reason, most British admirals violently object 
| to having white rings on their funnels. The first objector 
is said to have been Admiral May, with the Dreadnought. 
On the grounds that there was nothing else in existence like 
the Dreadnought, this ship was allowed to go with plain 
| funnels. The next ship to be without her funnel markings 
was the Minotaur, the flagship on the China station. The 
thin end of the wedge in her case was that she had no sister 
within 12,000 miles. It is now reported that a third flag- 
ship has found some reason for not carrying its distinctive 
| marks, so that we seem to be well on the way back to the 
| old chaotic system when funnel marks merely indicated the 
| ship’s temporary position in the squadron. 
| 





THE French battleships Jemmappes, Valmy, Indomptable, 
Caiman, and Requin have been removed from the effective 
list of the ‘‘ first line’’ and placed in the second division, 
which is somewhat similar to that occupied by our Royal 
Sovereign class. 


CONSIDERABLE progress is being made with the new 


battleship Neptune at Portsmouth. The funnels are now up, 
and some idea of the ship’s appearance when completed can 





be gleaned. She is altogether different from previous Dread 
Fig. 4-ARTICLES PUMPED UP BY A SUCTION DREDGER noughts. 


So far as can be gathered, the Colossus and Hercules, 


placed about midships, evenly divided athwartships, and by | the chain, and a spring arrangement may be, and is gene- | though rated as a different class in the Navy List, will, to 
their positions haye little effect on the trim of the vessel, rally, added so as to effect a spring drive and thus to relieve all intents and purposes, be sisters to the Neptune. The 
although both coal and feed-water are being consumed while | the chain from sudden jerks, the object being to prevent the Orion, Monarch, Thunderer, and Conqueror will form an 
the vessel is in operation. Both the engine space and the vehicle to which this hub is fitted from starting off with a entirely separate class by themselves. The Orion class will 


boiler spaces are covered with deck houses, large, airy, and | jump. 


have all their guns‘in” the centre line, two funnels, and a 


well lighted, easy of access, and arranged generally for In working, the weight of the car is brought by the axle to | single mast. The Neptunes, on the other hand, will have 


stability and convenience. 

At the fore end of the ship there are two deck cabins for road. The spokes of the wheel are bolted rigidly to the 
the use of the officers and crew. These cabins are roofed | casings F, so that the load bears between the sleeve C and 
with thick pine to resist the heating action of the sun, and | the casings F radially. The weight of the vehicle and the 
have tastefully furnished living and messing accommodation. 

Manceuvring operations are controlled by means of three | the coils of the springs one towards the other, while the 
steam winches, two forward and one aft, and these, with | casings A and the end cover H move down bodily, with the 


bear between the sleeve C and the rim of the wheel on the | two masts, and their guns will not be all in the centre line. 


<THE report that Turkey has purchased four destroyers 
vibrations overcome the resistance of the springs and close | intended for the German navy is now contradicted. It is 
stated, with some show of authority, that the new Turkish 
destroyers are four that were built speculatively by the 


their equipment of anchors and chains, make the handling | axle sliding on the flanges of the outer casings F as they do | Schichau firm. The original rumour was that, in order to 


of the vessel easy. 


Finally, the outfit of anchor davits, hand pumps, steam 


suction piping for bilges, &c., together with holds, stores, and 
workshop, all tend to make the vessel a high-grade plant 
for cutter dredging. 

This is the second vessel of this class built by Fleming and 
Ferguson, Limited, for the Auckland Harbour Board, the 
Board being so well satisfied with the first that they decided 
to get a larger vessel of the same type. The same builders 
are also at present fitting out a large combined bucket, cutter, 
and suction hopper dredger for New Plymouth, New Zealand. 


A SPRING hub, which possesses some interesting features, 
has been patented and put upon the market by Mr. A. E. Leek, 
of Furnace-lane, Wellington, Salop. It is shown in the 
accompanying engravings, which represent the hub as applied 
to the wheel of a motor vehicle. Its general principles will 
be readily understood from these drawings by the aid of the 
following explanation. 

The idea of the inventor has been, of course, to do away 
with the pneumatic tire, and he has proceeded in the follow- 
ing manner :—In the drawings A is the hub casing with the 
ordinary brake drum keyed on the axle. The ball race B is 
also of the ordinary type. Arranged concentrically about | 
the hub are two sleeves C and E, and coiled round the hub 
between these sleeves are two springs D and D;. These 
springs are fastened at their inner ends to the sleeve 
C, and at their outer ends to the sleeve E, the inner- 
most coil of each spring being. thin and the thickness of 
the spring gradually increasing to the outermost coil. 
Spring may, we understand, be used in this hub, but for | 


A NEW SPRING HUB. 


\ 











Elevation with Flange H & Cushion Ring | Removed. 
Swain Sc 


Elevation from Brake Drum Side. Section. 
One | “The Engineer™ 
DETAILS OF SPRING HUB 


general purposes it is preferred to use two, and it is also 

preferred to coil the two springs in opposite directions. 

When fitted in this manner the two springs always tend to 

balance one another in tension. The outer casings of the | so. If the coils of the springs were allowed actually to touch | secure the contract for Germany, the German Government 
hub, to which are fastened the spokes of the wheel, are | one another they might do so with a bump—at such times, | sold four boats that it had in hand and re-ordered for itself. 


shown at F. 


A lining G made of either wood or leather— | 
both have, we understand, been tried and found to give good | or even a rut in the rcead. This would not only make riding | credit it. 


for instance, when running over crossings, kerbstones, bricks, | The story is a pretty one, but we hardly feel inclined to 





results—is introduced between the outer coils of the springs | uncomfortable, but might also result in the breaking of the 


and the sleeve E. 


The reason for inserting this lining is | springs through overstrain. It is to prevent such a stateof, THE Chilian battleship Capitan Prat is being recon- 


that it is somewhat difficult to make the springs to an exact | things that the cushion rings I have been introduced, because | structed at Talcahuano. She has been given Babcock 
diameter, and the lining renders fitting the more easy. | when the springs have been compressed to a predetermined | boilers, and is expected to do 194 knots after refit. 


Moreover, the outer coils of the springs may deflect at some amount the sleeve C comes in contact with the cushion rings, 





point, so as to touch the casing which encloses them. If the | the resistance of which is much greater than that of the 


material next the spring were made of metal a noise or jar | springs, so that the latter are thus relieved from further THE German armoured cruiser Von der Tann, which was 
would result. 
prevents, 





This the wood or leather lining successfully | strain. This, however, only happens when the car is passing | intended to have been ready towards the end of this month, 


over very great inequalities of surface of the roadway. is not likely to be completed till towards the end of the pre- 
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sent year. The newcruiser G is in a very forward condition, 
and likely to be completed before the anticipated date. 





RUMOURS have long been current of a protected Swedish 
small Dreadnought, but the vessel still appears to remain in 


the projected stage. The armament at present reported for 


her is four 1lin. and eight 6in. 


THE new French Dreadnoughts wilt only have one mast 
and three funnels. 





THE AERO-VAPOUR BOILER. 





FORTY years or so ago, when the hot-air motor seemed to 
have a future before it, several engines were made in which 
the products of combustion mixed with the heated air were 
caused to act upon the piston. At that time, too, and from 
time to time since it has been proposed to mix steam with 
the flue gases and use the mixture in suitable engines or 
turbines. Quite recently such a generator has actually been 
ouilt,and has, we learn from La Technique Moderne, actually 
been tried with some measure of success in a Russian 
torpedo boat. 

This aero-vapour boiler, as it is called, has been invented 
by a Russian naval officer named Schmidt, and is shown in 





Tue Exciwern” 





student of astronomy would soon find himself in difficulties. If 
asked to explain how the moon causes the tides on the surface of 
the earth, he might explain how it heaps up the water on the one 
side directly under the moon, but how it does the same thing on 
the side diametrically opposite at the same time he would be unable 
to explain. 

March 7th. A. R. 


Sik,—-Life is too short to supply time for working out the 
mechanical conundrums set by ‘A Teacher of Mechanics.” He 
| asks what force is! May I refer him to Herbert Spencer, who 
shows that our concept of it is simply the result of muscular sen- 
sation. To us all, force is a push or a pull. I cannot ask you for 
space to go further. 

It is clear that ‘‘A Teacher of Mechanics” thinks that he 
believes that the pull at the horse’s end of the trace is greater 
than the pull of the cart at the other end in the opposite direc- 
tion, for he writes:—*‘‘*Pater’s’ wrangler friend was only 
unhappy in the use of words; his ideal was the true one, that 
unless the horse pulls the cart with a force greater than that with 
which other bodies resist the motion of the cart, the cart will not 


move.” May I venture to say that this means that the horse pulls | 


the cart with more force than the cart pulls the horse. Therefore 
there must, as I have said, be more pull at one end of the trace 
than at the other end. 

Will your correspondent say whereabouts, in his opinion, the 
change in the amount of pull takes place in the length of the 
trace? Of course, if there is no change, the resistance and the 
pull are equal and opposite, no matter how the resistance to the 
horse is made up, whether by ruts in the road, or hills, or stones 
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SCHMIDT’S AERO-VAPOUR BOILER 


section above. The combustible is an oil fuel which is 
burned in the closed chamber E, sufficient air being injected 
with the fuel to ensure complete combustion. From E the 
gases passes by broad channels through the brickwork to the 
chamber F, where a temperature of between 1800 and 2000 
deg. Cent. is registered. Above F is a dome C surrounded 
by water. Here the temperature is 1200 deg. Cent. or so. 
Steam generated in the dome passes out through S into the 


steam space. The products of combustion issuing by H are | 


met by a spray of water which is converted into superheated 
steam, and the mixture of steam and uncondensed flue gases 


issues by A to the engine at a temperature of between 350 and 


500 deg. Cent. 


There is, it will be observed, no funnel, and it is claimed | 
that the thermal efficiency is very high in view of the fact | 


that the only heat loss is due to radiation from the walls. je 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responscble for the opinions of oui 
corresponden ts.) 


MECHANICAL COLOUR-BLINDNESS. 


Siz, —I read the correspondence on thissubject with much interest, | 


but did not at first quite understand what your correspondent 


‘© Teacher of Mechanics” :meant, but I think his last letter | 


clearly shows his position. Perhaps he would kindly state if I 
understand his position correctly. } 
‘* Pater’s ” quotation about the horse pulling the cart with the 


same force as the cart pulls the horse is obviously absurd. It is | 
only necessary to put two weights connected by a cord overa pulley, , 
as in Atwood’s machine. — If *‘ Pater” denies that the one weight | 
must be heavier thar. the other to produce motion, and the greater | 


the difference of weight the more rapid the generation of velocity, 
then there must be some visual defect. 

The statement in Newton’s first law : *‘ A body will continue in a 
state of uniform motion in a straight line,” appears to me to imply 
that no force, either balanced or unbalanced, exists, because if we 
state that balanced forces exist, ¢.g., in the revolving simple pendu- 
lum set to revolve at a uniform rate, the three forces, viz., centri- 
fugal force, gravity on the pendulum, bob, and tension on the rod 
are in equilibrium and will continue to move uniformly in a circle ; 
neglecting friction, this being the only path of equilibrium. A 
straight line would therefore not do for a general statement. 

In the second law two bodies and one force are clearly stated, viz., 
the apple falling from the treeand the earth ; the force is the mutua| 
attraction of gravity and is equal to the change of momentum in 
one second of the apple (expressed algebraically — x ys 

1 
weight of the apple). 

In the third law the word * force” is not used, but action 
and reaction mean one and the same thing and refer to the 
momentum developed in each body. It refers also to the actual 
energy developed, although this was not known to Newton, A 
bullet fired from a gun will illustrate this. A part of the heat of 
the explosion is converted into kinetic energy in the bullet in its 
passage through the gun. This is the work of action. If the 
bullet is brought to rest by collision with the block of a ballistic 
pendulum, by the third law the momentum of bullet and block after 
collision equal the momentum of bullet before collision, although 
the actual energy of the block and bullet may be much less than 
the bullet before collision; heat and molecular change in the 
material in which the bullet is embedded make up the difference. 

If the bullet had struck a target instead of the pendulum the 
whole energy might be taken as converted into heat in the bullet, 
and this is just the reaction or reverse action of the heat converted 
into actual energy in the gun. 


If Newton’s third law referred to two forces instead of one, a 


vefore the wheels, their effort can all be referred to the traces. The 
sum of all resistances will be found at the cart end of the traces ; 
| the sum of all the forces at the collar end of the traces. 


| how the resistance to the steam pressing on the piston is made up, 
| the steam never exerts the least fraction of a pound more force 
than does the resistance. 

The obvious difficulty in the mind of ** A Teacher of Mechanics ” 
is that of the man in the street, who does not think scientifically. 
How can a push or a pull move a thing unless the resistance is less 

| than the push or pull? Ina word, he holds to it that force is the 
cause, and the only cause, of motion—a view long since abandoned 
by the best physicists. In point of fact, force is no more the cause 
of motion than a draw-bar is the cause of motion ina train. But 
how motion is transferred from one body to another is another 
story, which I have no intention of inflicting on your readers. 
March 7th. PATER, 


BUILT UP LOCOMOTIVE CRANK AXLE. 
Srk,—I enclose a photograph of one of my patented crank axles 


for locomotives just completed by Messrs. Taylor Bros. for one of | 
the home railways. This form differs from the full-size model | 

















LOCOMOTIVE CRANK AXLE 


| shown at the late Exhibition. In that case the cranks were nearer 
together. This axle has the usual intermediate straight piece 
between the cranks, and is therefore suitable for the ordinary 
link motion. H. A. Ivarr. 


DIAMOND CROSSINGS IN AMERICA, 


Sir,—In the description of the derailment at Stoat’s Nest in 
THE ENGINEER of February 4th, it is stated that diamond crossings 
‘*do not exist in America,” such crossings being laid with the 
movable-point arrangement illustrated in the article. This is an 
entirely erroneous statement, as diamond crossings—or crossings 
as they are termed here--are used by thousands. The movable- 
| point arrangement is used only where the angle of crossing is very 
| flat—8 deg. or less—and where consequently the points or frog 
| points are so nearly opposite that they cannot be protected sutffi- 

ciently by guard rails. The movable-point frog for crossings is the 
| exception, while the ordinary rigid frog construction is the rule in 
| America, as in other countries. 

It may be noted, however, that the rigid crossing—or frog, as it 
is termed here—is most generally used abroad for ordinary, not 
diamond crossings ; in America, however, the spring frog is used 
as standard practice, where one line is a main line and the other 
is a branch or secondary line. This gives an unbroken rail for the 
main-line trains, and so avoids the Shock and jar due toa wheel 


| 





| As regards his sixth paragraph, I can assure him that no matter | 
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crossing the open gap of a rigid frog. This results in greater 
comfort to the passengers, less wear and liability of damage to the 
wheels, and less maintenance and repair work to the permanent 
way. 

Chicago, U.S.A. 
“[Any inaccuracy in our comparison between English and Ameri 
can permanent way is due to the same nomenclature for different 
parts. Our ‘‘ crossings” are ‘‘ frogs” there, and our ‘‘ diamonds” 
are Amefican ‘‘ crossings.”” The Americans do not use the tern 
‘diamonds ” at all.—-Ep. THE E. | 


_ RAILWaAys, 


A WARNING TO INVENTORS. 





Sik,—l write this in hopes it may be a warning to som 
patentees. It often happens that a man takes out a patent, say, 
| for some domestic article. A few weeks after the specification ix 
| published he receives a letter, from the neighbourhood of 
| Chancery-lane or the Strand, the writer saying he has seen th: 
| Specification and inquiring if it is protected in America or Germany, 
for he has a client who is looking out for an investment, in one of 
| those countries, and he asks the patentee to call. On calling, |i 
| is shown several models, or samples of processes that the ‘agent 
| states he has successfully placed, but he is told that nothing cai, 
be done until the foreign patent is procured, and that he can dv 
| this as cheaply as any other agent. The patentee gives the order tv. 
| get this foreign patent, and goes away thinking he is in for a good 
j} sale. The foreign patent is secured, and after some time lie 
writes to the ‘‘ agent ” asking if his client is willing to take up th 
invention. He receives an answer expressing regret on tli 
| ‘‘agent’s”” part that either his client died suddenly, or that owing 
{to money losses, he cannot go further in the matter. Th: 
“agent” has got his fee for the patent, and there the matte 
; ends, 1 enclose my card. 
*OncE Birren. Twick SHy. 


ENGINEERING STANDARDS COMMITTEE.-— With a view to assisting 
the Committee to meet the heavy expenses incurred in th: 
preparation of their reports, it has been decided to make certain 
alterations in the Committee’s price list after March 31st, next 
The prices of 21 of the reports will be raised, the prices of 28 will 
remain unaltered, and the price of one report, namely, that 
dealing with the properties of British Standard sections—report 
No, 6——has been reduced with a view to its more readily tinding it~ 
way into the hands of draughtsmen and others engaged in 
constructional work. Copies of the revised price list can |x 
obtained upon application to the Secretary of the Engineeriny 
Standards Committee, 28, Victoria-street, Westminster, 5.W.. «1 
to Messrs. Crosby, Lockwood and Son, 7, Stationers’ Hall-court 
E.C,, the official publishers to the Committee. 


INSTITUTE OF CIVIL ENGINEERS: GLASGOW ASSOCIATION 0} 
STuDENTs.—The nineteenth annual dinner of this body was held in 
| the Windsor Hotel, Glasgow, on 4th inst., when Mr. Robert 
Robertson, B.Sc., M. Inst. C.E., President of the Association, 
| occupied the chair. Sir George T. Beatson, in submitting th: 
toast of ‘*The Lord Provost, Magistrates, and Town Council of 
Glasgow,” touched upon various Corporation undertakings and 
schemes in which engineering in most of its branches is involved 
such as the puritication of the Clyde, smoke prevention, and th 
| the extension of the city boundaries. The Lord Provost of 
Glasgow, Mr. McInnes Shaw, replied. In proposing the toast of 
‘The Institution of Civil Engineers,” Dr. Freeland Fergus stated 
that that body had never been in a more prosperous condition than 
it was at present. Its members were never so numerous, and thei! 
communications in regard to science were of vast and far-reaching 
importance. Professor W. C. Unwin replied, and said that th: 
Institution of Civil Engineers had come to have a double function. 
Primarily it was a great scientific society, collecting, through th: 
generosity of its various members, the experience gained in all the 
engineering work that was carried on in the world. But it had 
come, as the premier engineering society, to have also the function 
of trying to organise and discipline the great profession of engi 
neering, and to improve the status of engineers. 
NeW DREDGER FOR THE ARGENTINE.—A_ twin-screw trailing 
suction hopper dredger—the largest and most powerful of her 
| special type yet constructed—-was launched from the works of 
William Simons and Co., Limited, Renfrew, on February 28tb. 
This vessel, which has been built to the order of the Argentine 
Government, is fitted with suction and self-discharging pumps 
capable of raising and discharging 6000 tons of material per hour. 
Four sets of triple-expansion surface condensing engines are in 
stalled, so that all four sets are available for either propelling or 
pumping as may be required. Steam is supplied from four cylin 
drical multitubular boilers and one multitubular donkey boiler, 
all constructed for a working pressure of 160 lb. per square inch. 
| The auxiliaries in the engine-room include independent main con 
| denser, independent steam-driven air and circulating pumps, feed, 
bilge, and service pumps, feed heater, filter, and evaporator ; also 
auxiliary condenser, with independent air and circulating pumps. 
The main centrifugal pumps are connected to a suction frame titted 
in a central well at the stern. Water disintegrating jets are arranged 
| to act at the bottom of the suction pipe. The hopper doors are con 
trolled by very powerful hydraulic gear, the power being supplied 
from two duplex sets of steam-pressure pumps. The hopper arrange 
| ments include *‘ Simon’s”’ patented suction keelsons, which enable 
| the load in the hopper to be discharged overboard for reclamation 
purposes. For controlling the lower end of the suction frame steam 
hoist gear is provided, and electric lighting is installed both abov: 
|and below deck. Accommodation of a superior character is 
arranged for officers and crew. The hull, engines, boilers, and 
| general machinery have been constructed to Bureau Veritas re 
| quirements, and the work of construction has been superintended 
by Senor Luis Miguens, of the Argentine Government. 


RoyAL INstiTUTION,--A general monthly meeting of the members 
| of the Royal Institution was held on Monday afternoon, the 7th 
instant, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Mr. E. Bryant, Mrs. Cazenove, Dr. B. Dyer, Miss 
| Prankerd, Mr. 8. Skinner, Rev. W. R. Trench, Dr. Ralph Vincent, 
| Mr. James M. Williams, and Professor A. M. Worthington were 
| elected members. The thanks of the members were returned to 
Mr. Ernest de la Rue for his present of a portrait of the late Mr. 
Warren de la Rue. The following are the lecture arrangements at 
the Royal Institution after Easter :—-Dr. A. Harden, three lectures 
on **The Modern Development of the Problem of Alcoholic Fer- 
mentation ;” Dr. F. W. Mott, Fullerian Professor of Physiology, 
R.1., three lectures on ‘‘ The Mechanism of the Human Voice ;” 
Professor A. E, H. Love, two lectures on ‘Earth Tides ;” Pro 
fessor C. J. Holmes, two lectures on ‘‘ Heredity in Tudor and 
Stuart Portraits ;” Dr. Tom G. Longstaff, three lectures on ‘‘ The 
Himalayan Region;” Mr. W. McClintock, three lectures on 
‘* Blackfeet Indians in North America ;” Dr. W. Rosenhain, two 
lectures on ‘‘ The Constitution and Internal Structure of Alloys ;” 
Major Ronald Ross, two lectures on ‘‘ Malaria ;” Mr. W. W. 
| Starmer, three lectures on ‘‘ Bells, Carillons and Chimes;” Dr. 
| D. H. Scott, three lectures on ‘‘The World of Plants before the 
Appearance of Flowers ;” Professor Walter Raleigh, two lectures 
on (1) ‘* Johnson without Boswell ;” (2) ‘‘ Johnson’s Lives of the 
| Poets ;” Professor J. A. Fleming, two lectures on ‘‘ Electric Heat- 
| ing and Pyrometry ” (the Tyndall Lectures). The Friday evening 
| meetings will be resumed on April 8th, when a discourse will be 
| given by Professor P, Lowell, on ‘‘The Lowell Observatory Photo- 
graphs of the Planets.” Succeeding discourses will probably be 
given by Professor W. J. Pope, Mr. T. Thorne Baker, Br. Tempest 
Anderson, Sir Almroth E. Wright, Professor W. H. Bragg, Sir 
David Gill, Captain R. F. Scott, the Right Hon. Sir Rennel] Rodd 
and other gentlemen 
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HIGH-SPEED DRILLING MACHINE. 


FoR many classes of machine tools the belt has been 
almost driven out of the field by gearing, but in others it is 
able to hold its own against all competition. The sensitive 
drill presents a case in point; various attempts have been 
made to drive it by other means, but at the present time the 
belt has returned to full 
popularity, a fact. which 
is not surprising, in view 





THE ENGINEER 


The spindle runs in a sleeve, in the back of which the feed 
rack is cut. A ratchet lever hand feed is provided and is 
generally used, but the cross handle can also be used. The 
spindle is balanced by a spring contained in the vertical tube 
beside the cross wheel. This is effected by cutting a rack on 
the spring rod and coupling it by suitable gearing to the feed 
pinion. ‘The spindle runs in a sleeve, and has a ball thrust. 





of the ease with which a 
drive of the kind is ar- 
ranged. A good example 
is afforded by one of the 
latest machines designed by 
James Archdale and Co., 
Limited, of Birmingham, 
and illustrated on this 
page. This machine is 
intended for the use of 
drills not exceeding fin. ~ 
diameter for steel, though 
it will drive a lin. drill 
through cast iron. It is, 
of course, as are all sensi- 
tive drills, intended to run 
at a very high speed, and 
the total absence of gearing 
conduces to quietness and 
freedom from vibration. 
The spindle is driven 
direct by a belt which 
follows the course shown 
in Fig. 3, a spring device 
for maintaining a proper 
tension being fixed at the 
end of the arm. It will 
he observed that the belt 
passes round an idle pulley 
carried by the saddle. 
lhis it has to do in order 
to make the bight for the 
driving pulley; but the 
necessity is turned ingeni- 
ously to advantage, for by 
coupling the idle pulley to 
the spindle through gear- 
ing, as indicated, a revers- 
ing motion for withdrawing 
taps is provided. This re- 
versing gear is thrown in 
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The pipe was 
built at the works in sections 40ft. long, each section composed 
of five plates 98in. wide, and of sufficient length to form a 


and the lowest point is 260ft. below the latter. 


The plates were #in., tin., and jin. thick, 
according to the pressure. The circular seams were single 
riveted, and the longitudinal seams double riveted. Where 
the pipe was to be supported on bridges, however, the circular 
seams were double riveted, and the longitudinal seams triple 
riveted. The heaviest sections weighed about 5 tons each. 
The sections were hauled from the railway on wagons, and 
lowered by skids and derricks into a trench about 3ft. deep. 
Slings of Zin. wire cable were passed around the pipe. The 
rivets were driven on the inside, and all reaming, riveting, and 
caulking, was done by pneumatic drills. There was an air 
compressor driven by a petrol engine and having about 1200ft. 
of hose, so as to limit the removal of the machine. The pipes 
were coated at the works, and after completion the field joints 
and abraded spots were coated with hot asphalt. There are 
expansion joints 400ft. apart, also manholes and handholes at 
intervals. 


complete circle. 





ARMY DIRIGIBLE BALLOONS. 





| In the course of. his statement on the Army Estimates 

in the House of Commons on Monday last, Mr. Haldane 
gave the following particulars about the aeronautical 
work of the Government :— 


Now I want to say a word about dirigibles and aeronautics. We 
made a start last year in this subject by getting a plan worked out 
| by the Defence Committee for future progress, giving the rigid 
| dirigibles to the Navy, and the non-rigid dirigibles and the aero- 
| planes to the Army. Then the Prime Minister set up the organi- 
| sation of the National Physical Laboratory and Aeronautical 
Department on a considerable scale. That department got to 
work almost at once. Since then it has been found necessary tu 
increase its buildings and staff. The Treasury have responded 
very freely, and the work at Teddington is now in full swing. 
Since last year we have also reorganised the construction depart 
ment at Aldershot. It used to be under the care of an officer who 
did remarkably good work, Col. Capper; but we want his great 
ability to train the officers and men who are to form the balloon 
school and the corps which will navigate the dirigibles. We feel 
that the practical instruction should be in the hands of a civilian 











and out by a simple fric- 
tion clutch, which is well 
seen in the section—Fig. 1. 
The lever for operating it 
hangs nearly vertically at 
the back of the radial arm. The spindle has four changes 
of speed by step cones, which are doubled by a two-speed 
friction-clutch change on the first motion shaft. The clutch 
is operated by hand or foot, and the speeds are so arranged 
that no further change is required for tapping. 
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Fig. 1—SPINDLE 


The general arrangement of the saddle is shown clearly by 
the drawing. The guides on the arm are square lipped, and 
on the top of the upper one run two rollers borne on the | 
saddle. Hence the latter is very easily moved along the | 
arm, and exact adjustment is facilitated. When brought to | 
position, the saddle is instantly locked by a tommy screw. 


Fig. 2—HIGH SPEED DRILLING 


| braced the lagging being removed as the concrete reached them. 





MACHINE 


It is graduated in 7th and bored to No. 2 Morse taper. 
The arm is also carried on ball bearings. The table is 
2ft. 8in. long by 1ft. 10in. wide, and is raised by a telescopic 
screw. The maximum drilling radius is 2ft. 6in., and the 
vertical feed of spindle 5in. The movement of the saddle on 
the arm is 1ft. 9in., and the maximum distance between the 
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Fig, 3—RUN OF BELT 


spindle end and the table top 2ft. Gin. The speeds vary 
between 130 and 1500 revolutions per minute. 


AMERICAN ENGINEERING NEWS. 





Sinking foundation piers with a shield.—The new passenger 
terminus of the Chicago and North-Western Railway at 
Chicago has about 100 foundation piers sunk to rock at a depth 


expert. We have a man of great capacity and high eminence 
| Mr. O'Gorman, who is very well known in connection not only 
with the construction of motor engines, but other matters ¢on- 
| nected with motoring. Mr. O’Gorman, who has been at work for 
| some time, has now organised a staff at Aldershot. The construc- 
tion staff is four times the size of that which we have had till now. 
buildings are proceeding apace, and various plants are being set 
up. The next step we propose to take is to substitute for the 
present corps a regular aeronautical corps, such as exists in 
Germany, separate from any other corps in the Army. Naturally. 
|-many people will say: ‘‘ You seem to be always making arrange- 
|-ments and never getting any further.” I am convinced that till 
|.we get everything perfectly clear we shall only make very slow 
| progress. Lord Rayleigh’s Committee at Teddington, which was 
| presided over by Dr. Glazebrook, has been engaged in consulta 
; tions with the experts of the Army and Navy on all sorts of 
| matters, such as defects in the engine, steering apparatus. the 
| fabric of balloons, gusts, the illumination of the sky for the detec- 
| tion of foreign dirigibles, and projectiles for their destruction. 
| 
! 


| At present we have one small dirigible at Aldershot, which so far 
| has been doing well. .There are coming over from France two 
| more—the Clement Bayard, negotiations for which have been 
| undertaken by the Aeronautical Committee of the House, and 
| which it is not impossible that we may purchase if it is satisfactory. 
and the Lebaudy, which, through the patriotism of the Mori‘ny 
| Post, has been offered tous. Then we are working out designs fora 
large dirigible of our own. Of course, there is the great Navy 
dirigible, which is approaching completion, and will be launched 
during the summer. As soon as we are advanced in the lessons 
| these teach us, we shall go on working with the construction of 
| others. Weare making provision for construction at Aldershot, 
| under Mr. O’Gorman, of such a size that it can cope with the work- 
ing out of the designs of a fleet. I hope the Aeronautic Corps and 
School, reorganised as they will be under Col. Capper, will provide 
for the rest. So much for dirigibles. The whole subject is so 
much in its infancy that I am never alarmed in reading about the 
work of other nations in this matter. No doubt we are behind. 
So we were at first in regard to motor cars, but we afterwards 
went ahead very quickly. So much of the material produced by 
foreign nations has already turned out to be unsatisfactory that | 
have not really much fear if we address ourselves in earnest to the 
task that we shall be left behind. : 


LiveRpooL ENGINEERING Society. — Students’ Prize: The 
Council have decided to give a prize for the best paper on an 
engineering subject submitted during the session by a duly 
qualified student of the Society. Students submitting papers 





of 115ft. to 120ft. below the surface. They pass through about 
15ft. of earth and made ground, and 60ft. of blue clay, toa | 
shale bed, 10ft. to 20ft. thick, which overlies a water-bearing | 
stratum of sand and gravel with boulders. The quantity of | 
water was so great that the open pit excavation system had to | 
be abandoned. The 5ft. open pit was carried down into the | 
clay, being lined with vertical, tongued, and grooved planks, 
braced by interior steel rings. Then a chamber was excavated | 
and filled with concrete, in which was embedded an air lock 

44ft. diameter, and 6ft. high. In the excavation below the 

lock, was erected a shield consisting of a steel ring or shell, | 
34ft. high, witha cutting edge. This was forced down by jacks, 
and at each 3ft, of advance the excavation was lined with the 
plank lagging and steel rings. Considerable trouble was 
experienced with the escape of air through the sand and gravel, 
the air being noticed at excavations halfa mile distant. When 
the well or excavation reached the rock, its interior angle rings 
were removed, but in most cases it was not possible to recover 
the shield. The rock having been cleaned, concrete was 
deposited as rapidly as possible, the angle iron rings which 


When the concrete reached the lock, this was removed, and 
concreting continued to the surface, making a solid cylindrical 
pier of concrete, 5ft. diameter. The forcing down of the shield | 
was done by four 10-ton jacks. 

A steel pipe line for irrigation.—For the irrigation of the | 
Bitter Root Valley, in Montana, a canal and pipe line, | 
85 miles long, have been built. The pipe is partly of wood 
stave construction, bound with steel hoops, but in crossing 
valleys steel pipe is used, in diameters of 62in. and72in. One | 
of these steel sections is 5580ft. long, with the discharge end | 
50ft. lower than the upper end, whilst the lowest point is 
250ft.. below the latter. The pipe is carried over the river by 
a steel truss bridge, having two spans of 100ft. At thesecond 
valley crossing, the discharge end is 36ft. below the upper end, 


| its Application,” will be given in the Engineering 


should forward them to the Hon. Secretary. The papers selected 
will be read and discussed at one or more students’ meetings, of 
which due notice will be given. Liverpool University Lecture: 
An inaugural lecture by Professor W. S. Abell, M.I.N.A. 
Alexander Elder Professor of Naval Architecture in the Univer- 
sity of Liverpool), entitled ‘‘ Naval Architecture: The Art and 
Theatre of the 
University this evening at 5.30 p.m. 


THE INstiITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING. 
At the Students’ meeting held at the Institution on Friday. 
March 4th, at 8 p.m., Mr. C. S. Meik, M. Inst. C.E., in the chair, 
Mr. A. J. Hart, Stud. Inst. C.E., read a paper entitled ** Rein- 
foreed Concrete as applied to Retaining Walls, Reservoirs, and 
Dams.” The author discussed generally the methods employed in 
the erection of reinforced concrete structures and the principles 
governing their design, and dwelt on the economy of reinforced 
over mass concrete construction. The paper was illustrated by a 
number of diagrams and by several lantern slides. A well- 
sustained discussion followed, in which Messrs. N. Smith, G. F. 
Walton, R. J. Samuel, S. Lacey, L. T. Wilson, H. V. Hutt, P. G. 
Bowie, R. W. Brims, and A. G. Haigh took part. 


BREAKDOWNS.—-At the annual meeting of shareholders of the 
British Engine, Boiler and Electrical Insurance Company, Limited, 
on Friday, 4th inst., the Chairman (Mr. Longridge) gave some 
interesting facts about breakdowns. There had been no boiler ex 


| plosionin connection withany of the boilers insured by the company, 


but there had, hesaid, during the last year been the usual number of 
cases of collapses of furnaces and flues, which were attributable to 
neglect or carelessness, and could not be entirely prevented even 
by the most efficient scheme of inspection. In the matter of steam 
engines, it was found that the ratio of breakdown among those 
which were insured was 1 in 6.5; for gas engines this ratio was 
1 in 13, and among gas producing plants the ratio of mishaps for 
which claims had to be met was 1 in 17. In electrical machinery 


the ratio of breakdowns was higher for motors than for dynamos. 
and, taking the two together for the past year, it was found to 
have been 1 in 9 of the total number of machines insured. 
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Fig. 1 


A NEW AMERICAN SUPERHEATER FOR 
LOCOMOTIVES. 
WHILE several American railways have used superheaters 
on the locomotives to a limited extent—and generally as an 


} 


pass through the superheater tubes and around the chambers 
in order to reach the front end of the smoke-box. They then 
return through the flue G to a petticoat pipe H leading up 


| to the base of the funnel, and the blast pipe J is fitted 


| directly under this petticoat pipe. 


experimental or tentative feature—the Atchison, Topeka and | 


Santa 
scale. 
ments have been made for equipping nearly 200 more, in- 
cluding engines now in service and new engines 
contract. The locomotives are of various classes, including 
passenger and goods engines of the Mallet duplex articulated 
type, and 75 enormous four-cylinder tandem-compound ten- 
coupled engines of the 2-10-2 type. Some of the super- 
heaters are built at the railway company’s locomotive works 
and others at the works of the locomotive companies. 

The type of superheater is a new one, invented by the 
assistant locomotive superintendent, Mr. H. W. Jacobs, 
whose corrugated fire-box was described recently in THE 
ENGINEER. It is of the fire-tube type, and is placed in an 
elongated smoke-box. It consists essentially of two cylin- 
drical chambers or drums, traversed by a number of tubes 
jin. or 2fin. diameter. The rear chamber is flattened at the 











Fig. 2—FORWARD CHAMBER OF SUPERHEATER 


and this chamber is placed about 2ft. in advance of the boiler 
tube sheet. A manholeat the bottom of the smoke-box gives 
access to this 2ft. space for inspection or repair of the boiler 
tubes. The tubes of the rear superheater chamber are welded 
to the tube sheets by the autogenous process; while those of 
the forward chamber are expanded and beaded at the ends in 
the usual way. 

A view of the complete apparatus is shown in Fig. 1. The 
steam pipe A is connected at its flanged end to the pipe 
coming from the regulator, and delivers the steam to the 
forward superheater chamber B, which contains a series of 
baffle plates so arranged as to compel the steam to travel in a 
circuitous path around the tubes until it reaches an outlet to 
a pipe which delivers it to the rear chamber D, which 
also is fitted with baffle plates, and after passing over the 
tubes the steam reaches a second regulator, or valve, at E, 
which controls its admission to the vertical steam pipes F 
leading to the steam chests of the engine cylinders. The 
average degree of superheat obtained is about 100deg., and 
it is considered inadvisable to attempt a higher degree, 
as it would give no greater practical advantage, and might 
lead to injurious effects upon the cylinders. 

Tke bot air and gases coming through the boiler tubcs 


Fé Railway is introducing superheaters on a large | 
Already 16 engines have been equipped, and arrange- | 


under | 


| reduced cost. 





coming from the fire-box are thoroughly broken up and 
extinguished by their passage through the superheater tubes 
and return flue, so that no live sparks are thrown from the 
funnel. At the same time, all cinders are discharged, 
instead of collecting in the smoke-box, and the usual arrange- 
ment of diaphragms and spark-arrester netting in the smoke- 
box is eliminated entirely. 

Fig. 2 is a view of the forward chamber of the superheater, 
filling the front end of the smoke-box. The return flue in 
this chamber and a somewhat 
ber provide for the removal of boiler tubes without removing 
the superheater. The flue in the rear chamber is provided 
especially for this purpose. 

On the tandem-compound locomotives the apparatus is 
arranged to serve as a double-stage superheater, treating the 
steam for both the high-pressure and the low-pressure 
cylinders. 


The exhaust from these 
cylinders is delivered to a receiver pipe, which conveys it to 


the rear chamber, and after being re-heated in this chamber | 
| woods and tulip woods, the decorations being in the Adams and 


it is carried to the steam chests of the low-pressure cylinders. 
The superheater engines in regular service have shown a 


marked economy in fuel over the similar engines using satu- | 
| rated steam. 
| city and lower expenses for repairs, and the result of a year’s 
experience has been the demonstration of the value of the | 
superheater in giving improved performance of the engines at | 
In tests made with the tandem-compound 
| 150-ton goods engines on a division having a continual suc- | 


The former also show a greater hauling capa- 


cession of heavy gradients, the engine using superheated 


| steam had a fuel consumption 21 per cent. less than that of 
| the engine using saturated steam and 26 per cent. less than 


that of all the non-superheater engines of the same class on 
the same division. The water consumption was 1430 Ib. per 
thousand ton-miles for the superheater engine, as against 
1756 lb. for the other, while the former hauled 1332 tons at 


163 miles per hour, as compared with 1213 tons at 14? miles per 
| hour for the other. 
| showed 21 per cent. saving in fuel consumption and 18 per 
| cent. in water consumption when hauling 9 per cent. greater 
| load at 15 per cent. higher speed than the non-superheater 


In other words, the superheater engine 


engine. The higher water evaporation is due largely to the 
even and uniform draught produced by the arrangement of 
the superheater in the smoke-box. 


In some of the smaller engines the dimensions of the super- | 


heaters are as follows :—Forward chamber, 500 to 700 tubes, 
22in. to 3lin. long, with 500 to 800 square feet of super- 
heating surface ; rear chamber, 370 to 500 tubes, 19in. to 


The steam superheated in the first chamber is | 
. ‘ . ° | Sty le. 
carried to the steam chests of the high-pressure cylinders, | + 
top, in order to leave room for the steam pipe to pass over it, | which are in advance of the others. 


25in. long, with 300 to 470 square feet of heating surface. | 


In the tandem compounds the superheating surface is 630 to 
800 square feet for the forward chamber, and 750 to 1220 
square feet for the rear chamber, with totals of 1400 square 


| the price of English billets was a shade higher. 
| much foreign material on offer. 


feet in one set of engines and 2010 square feet in another set | 


of engines. 
19in. 32in. and 32in. 
4ft. 10in. diameter, and a boiler pressure of 225 lb. 


x by 32in., with driving wheels 


y, 


weigh 150 tons, with 125 tons on the driving wheels, and | 


have a tractive force of 62,800 lb. 


WE hear that the Mining Department in the Man- 
chester University is doing useful work among Lancashire coal 
miners. Mr. G. H. Winstanley, the lecturer in mining, has 
arranged to give lectures, in different colliery centres in the 
county, to interest miners in the nature of the dangers with which 
they are surrounded, and instruct them in the necessary precau- 
tions to avoid disaster and loss of life. The first was delivered to 
some hundreds of colliery men at Wigan in December, and two 
other lectures have been delivered since. The appreciation of the 
miners was shown by the fact that on both of these occasions an 
audience of over 300 followed the lecture with marked interest 
and attentior. 


These 2-10-2 tandem compounds have cylinders | 


They | 


} 


| 
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THE. IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A Quiet Week. 

; THERE has been hardly any new business this week. 'The 
various works are drawing near the completion of the quarterly 
contracts, and will soon be glad of more to take their place. 
far there is very little inquiry, but it is anticipated that fresh 


| orders will be coming to hand shortly. 


Pig Iron Steady. 

Producers of pig iron are fairly well occupied upon old 
orders, and some of them can see ahead satisfactorily, but others 
could well do with more business. Generally speaking, quotations 
are maintained at last week’s level, cold blast being 115s., all-wine 
forge 85s., foundry 90s., part-mine 50s, to 51s., and common 48s, 


Manufactured Iron. 
The adjourned meeting of unmarked bar makers, t: 
held on the 17th inst., is waited with interest, as it is understood 


| that an attempt will be made to re-establish a minimum selling 


price, but this will be a difficult matter for there is at present 


/ much elasticity in quotations, which average £6 5s. to £6 7s. tid, 


| Marked bars are still £8, and the second grade of the ‘ 
| houses £7. 


| £7 12s. 6d. 


| and semi-finished. 


list” 
Galvanised sheets continue in good foreign demand, 
with makers quoting €11] 15s, to £12. Plain sheets, doubles, 
more active than of late, doubles being quoted £7 10 
For hoops, £6 15s, is asked. 


ire 
to 


Steel Active. 
There is a brisk demand for steel, both constructi: 
Some of the railway carriage and wag 


nm 


| builders are proving good customers, and so are several of the 


| bridge builders. 


Girder plates are quoted £6 5s, to £6 7s, fd.; 
mild steel engineering bars, £6 7s. 6d. to £6 17s. 6d.; and angles, 
#6 2s, 6d, to £6 5s. Makers of sheet bars, both Bessemer and 
Siemens sorts, are busy, the former descriptions being quoted 


| £5 2s, 6d., and the latter £5 5s. 


rolling stock. 


Railway Carriage and Wagon Building. 

Some good orders are held by Midland firms for railwa 
South America is proving an increasingly valuall 
market, and every effort is being made to extend still further 
business connections with that country. The Metropolitan Ama 


| gamated Railway Carriage and Wagon Company, of Saltley, h 


include a 40-ton capacity steel grain wagon, a horse box \ 


this week had on view four railway vheicles intended for 
Buenos Ayres Exhibition which is to be held in May next. Thes 
ith 


| accommodation for six animals, and a large carriage for second 


All sparks and cinders | 


| electric heaters and fans. 


smaller flue in the rear cham- | 
} COMPprising? 
| high-sided goods 


| two fine saloons which have just been despatched 


| Ayres 


class passengers. The chief of the four is a handsome saloon 
carriage which the President of the Argentine Kepublic has accepted 
asa gift from the company. It is 11ft. in width, lft. in height 
and 7Sft. in length. It has a steel underframe, the bogies 
are of pressed steel, and of the six-wheeled type, and th 
body is cased in steel plates and decorated in white, lined 
with blue and gold. The coach has eight apartments, the 
chief being a large observation room in the Louis XVI. style, with 
a fire-place. There are three bedrooms, two bath-rooms with « 
needle bath in each, a study with bookcase and writing table, and 
a kitchen and attendant’s room. The heating is by steam pix 
and the lighting is electric, there being also a number of portal 
The structure forms a carriage de / 
and is a splendid specimen of the best that British manufacturer 
can turn out in this industry. 

Another company, namely, the Birmingham Railway Carriags 
and Wagon Company, will show at the Exhibition three wagon 
isi special grain wagon, a cattle wagon, and « 
wagon to carry 40 tons. It will also show 
to Buenos 

One of these a sleeping saloon for the Buenos 
Western Railway. The exterior is of cedar, and thx 
interior is oak panelling inlaid with holly wood in the Renaissanc« 
This saloon is upholstered in maroon leather, and is laid 
with fine crimson velvet pile carpets. The other vehicle is a special 


Ayres, is 


| family saloon for the Buenos Ayres and Pacific Railway Company 
The exterior is of teak, specially selected and choicely figured 


The interior is of figured mahogany, inlaid with shaded satin 


Sheraton styles. The chief apartment has a coal fire-place and 
white marble mantelpiece, surmounted by an ornamental clock let 
into the panelling. There are three double-berth sleeping com 
partments, provided with wardrobes, chests of drawers, folding 
wash-basins, a shower bath, writing tables, and other accessories. 
The dome-shaped ceilings are relieved with mouldings, and th: 
whole is finished in white. The illumination is electric. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Better Prospects in Pig Iron. 

Our Iron Exchange was well attended on Tuesday, and 
taken on the whole, prospects were better in pig iron. No doubt 
shipments and the position of the warrant market has something 
to do with this, so far as general trade is concerned, but indepen 
dent of this we heard of more inquiry locally, and although there 
was practically no change to note in quotations, holders were 
firmer than has been the case for some time past. It was stated 
that makers were asking 6d. to 9d. per ton more for Derbyshire, 
but inquiry did not confirm this, Scotch brands were very steady, 
with Eglinton rather in sellers’ favour. Middlesbrough and 
Lincolnshire were well maintained, and East Coast hematite was 
about 6d. per tondearer. Forge iron did not show any particular 
change, either in price or demand. 


Finished Iron and Steel. 

There was no particular feature to note, excepting that 
There was not 
Plates for bridge and girder work 
show signs of improvement. 


Copper, Lead, and Tin. 
Copper : There is still little movement on spot in this 
department, and prices were generally unchanged. Lead: Sheets 
steady. Tin: English ingots again lower. 


Quotations. 
Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d. ; 


Derbyshire, 56s. to 56s. 3d.; oe gre 58s. to 58s. 6d. ; 





Middlesbrough, open brands, prompt, 60s.; April-June, 60s. 6d. 
Scotch : Gartsherrie, 62s. ; Glengarnock, 61s. 6d. ; Eglinton, 60s. 6d. 
to 60s. 9d., delivered Manchester. West Coast hematin gis . 6d.; 
East Coast ditto, 66s., both f.o.t.. Delivered Heysham rrie, 
60s.; Glengarnock, 59s. 6d.; Eglinton, 58s, 6d. to 58s. 9d. Deliv 
ered Preston: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 
59s. 6d. to 59s. 9d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. ; 
sheets, £8 to £8 2s. 6d. . Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; 
boiler plates, £7 7s. 6d. to £7 12s. 6d.; plates for tank, girder and 
bridge work, 6 12s. 6d. to £6 17s. 6d.; English billets, £5 2s. 6d. 
to £5 7s. 6d.; foreign ditto, £5 to £5 2s. 6d.; cold drawn steel, 
£9 10s. to £10. Copper: Sheets, £73; tough ingot, £64 ; best 
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Copper tubes, 84d. to 9d.; brass tubes, 
8d. to 8gd.; rolled brass, 64d.; brass wire, 
Of. yellow metal, 6}d. to 68d. per lb. 

nglish tin ingots, £146 19s, to £147 


selected, £64 per ton. 
7d, to 7id.; condenser, 
63d.; brass turning rods, 
Sect lead, £17 per ton. 
per ton. 


The Lancashire Coal Trade. 

There was only a moderate attendance on the local Coal 
Exchange, and buyers s owed a disposition to hold off, Whether 
the present official prices of house coal will be maintained in face 
of the decreased demand is uncertain, The demand for fuel 
generally, however, was dull. Slack and industrial fuel were fairly 
steady, but on shipping account the feeling was quieter than 
usual, 

Barrow-In-FurneEss, Thursday. 
Hematites. 

There is a stronger tone in the hematite iron market this 
week, and business is being dor on a larger seale, and with much 
more freedom. Prices have advanced, makers quoting 67s. net 
f.o.). for mixed Bessemer numbers, and warrant iron has been sold 
at 65s, 9d, during the week, buyers offering 6d. less. Makers have 
very considerable commitments, and, generally speaking, they have 
orders inhand which will keep them employed for three months at 
least. Some of the largest makers can always rely on a large part 
of their production being consumed by their own steel-making 
plant, and the rest of the iron they produce goes into the ordinary 
market. Stocks are slightly lower on the week, warrant holdings 
bulking at 29,223 tons, while the stocks in makers’ yards are much 
less than they were some short time ago. There is a very satis- 
factory trade doing in special hematite iron, and makers of this 
class of metal are already well sold forward, Prices range from 2s, 
to 5s. per ton more than for ordinary mixed numbers. The sales 
of late of ferro-manganese are much larger than they have 
heen, and some good consignments have been despatched to foreign 
and colonial ports. Spiegeleisen is also selling well, and both these 
trades have the outlook of a continuance of activity for some in- 
definite time to come. A good demand is reported for scrap iron, 
and best classes are selling well. The demand for iron ore is rather 
better than of late, but native mine owners have to compete 
against foreign supplies, Native iron isselling at 13s., 16s.,and 20s, 
per ton net at mines, 


Steel. 

There is the promise of a continuance of good trade in 
Reesemer classes of steel, and this branch of the local stee) trade 
is well employed, with many new orders for rails, tin bars, billets, 
and other descriptions of the products of the mills in this district. 
The new gas-blowing plant at the Barrow Steel Works inaugurated 
in May last is working very satisfactorily, and the report of the 
directors states that in consequence of this there is now no need of 
coal to drive their Bessemer steel-making plant. This in times of 
good trade will mean a great economy in the production of metal. 


Shipbuilding and Engineering. 

There is considerable activity in the building of the 
Brazilian floating dock at the Barrow yard, and also in the build- 
ing of a new floating dock for the Aberdeen Commissioners. The 
only other order in actual progress at this yard is the cruiser scout 
Dartmouth, for the British Admiralty, but in a week or two the 
trm will lay the keel of the battleship-cruiser Princess Royal, also 
for the Admiralty. On the engineering side of the yard the firm 
of Vickers, Sons and Maxim have not only the engines and 
auxiliary machinery to build for the Princess Royal, but exactly 
the same machinery to build for H.M.S. Lion, building at Devon- 
port, and over and above this they have the turbine machinery to 
supply to the Brazilian battleship Rio de Janeiro, building by 
Armstrong, Whitworth and Co., at Elswick. _Peyond this they 
have the engines of the Dartmouth and several submarines for the 
British Navy. 


Shipping and Fuel. 

The shipments of iron and steel from West Coast ports 
last week amounted to 14,399 tons, iron 6226 tons, and steel 8173 
tons, as against 11,823 tons in the corresponding week of last year, 
an increase of 2576 tons. The aggregate shipments this year have 
reached 130,768 tons, compared with 104,817 tons in the corre- 
sponding period of last year, an increase of 25,951 tons. Coal is 
tirm and in good demand. Coke remains scarce, and is at the high 
price of about 24s. per ton delivered at West Coast furnaces, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent, ) 
Steam Coal rather Quieter. 

A FAIR number of inquiries for steam coal is being 
received, but not much business is being fixed up. Coalowners are 
hopeful that good prices are in store for shipment, and official) 
quotations still average about 10s. at the pits. In the meantime, 
spot lots are being taken at prices varying from 9s. 6d. to 10s. per 
ton. Large tonnages continue to be forwarded to the Humber 
ports, though rather less is doing for the trawling fleets and for 
bunkering purposes, 


Gas and House Coal. 

Gas coal contracts are usually settled during the three 
months of April, May, and June. As this time draws nigh 
tentative inquiries are more frequent, and buyers are becoming 
accustomed to the prospect of an advance, which will certainly 
take place on last year’s prices of 1s. to 1s, 6d. per ton. Not many 
contracts have been made, but the increase has been obtained so 
far. Matters are assuming a normal state as to the deliveries of 
gas coal from the South and West Yorkshire district to the Seine 
Valley. House coal is still freely ordered, and it is not likely that 
there will be any lowering of prices for a month or two hence. 
Quotations still stand at 12s. 6d. to 13s, 6d. per ton for best 
Barnsley, and 10s. 6d. to 11s. 6d. per ton for seconds, all at pits. 


Small Coal and Coke. 

Small coal continues in request, and prices maintained, 
The trouble in the North is still causing activity in the South 
Yorkshire coke market, though not so much as was at one time 
anticipated. Last week's prices are maintained, but atthe time of 
writing there seems to be a little less demand for immediate 
delivery. Quotations :—Best washed coke, 12s. 6d. to 13s. 6d. per 
ton ; unwashed, 11s. 6d. to 12s. 6d. per ton, 


The Iron Market Unchanged. 

Quietude still marks the iron market. Consumers are 
pretty well bought forward, and the orders being received are 
simply to meet current requirements. The general feeling of 
better prices ruling later on is still held. Quotations, all net de- 
livered in Sheffield and Rotherham :—-Hematites, West Coast, 80s. 
to 82s. per ton ; East Coast, 76s. to 77s. per ton ; Lincolnshire, 
No. 3 foundry, 53s. 6d. per ton ; No. 4 foundry, No. 4 forge, No. 5 
forge, mottled.and white, 52s. 6d. per-ton ; basic, 55s. per ton ; 
Derby shire, No. 3 foundry, 54s. per ton ; No. 4 forge, 52s. per ton. 
For deliveries after June, Lincolnshire makers require a premium 
of 2s. per ton on official quotations, arid ‘Derbyshire makers also 
require more money for forward deliveries. 


Finished Material. 

The improvement in certain classes of finished materials, 
such as billets and bars, is kept up, and advances formerly noted 
are stiffly retained. Hoops and sheets do not respond to this 
movement, the prices standing at £7 10s. and £8.10s. per ton re- 


spectively. In Derby and district’the situation is reported on rather 
more favourably, better specifications coming forward in plates, 
bars, tees, and angles. More activity is also shown in the foundry 
trades and in the miscellaneous castings departments. 


The Steel Trades, &c. 

The better work reported last week in the various estab- 
lishments engaged in the general steel trade for engineering and 
railway purposes still continues, Though none of the large firms 
are working overtime, additional hands are finding employment, 
the principal trade being for the home railways and the Colonies, 
The demand for crucible and high-speed steel is at present rather 
flat, both on home and foreign account. In the lighter steel 
branches trade is somewhat uneven. - France is buying very freely. 
Stocks are being accumulated there in view of the prospective 
higher tariffs. In the lighter stee] departments the British Colonies’ 
demand is also steadily increasing, and more business is reported 
with Germany, Russia, and Japan. Special steel for motor parts 
is another improving department, while makers of malleable cast- 
ings are more busily employed. The file trade is still quiet. 


Sheffield Manufacturers and the French Tariff. 

Ata meeting on Monday last the Sheffield Chamber of 
Commerce passed a strong resolution protesting against a pro- 
sal that it is understood the Commission has made in the 
‘rench Senate further to raise the duties on twist drills. The 
resolution, Which will be sent to the President of the Senate and 
the Sheffield members of Parliament, is as follows :—‘‘ The Shef- 
field Chamber of Commerce, understanding that the Senate are 
proposing to multiply by three the duties on twist drills which the 
Chamber of Deputies have already multiplied by five, and see- 
ing that such duties would be fifteen times as great as under the 
present tariff, desires to protest strenuously against such treat- 
ment, which is regarded with great resentment in Sheffield.” 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 

GENERALLY sanguine and satisfactory reports are given 
by traders about the position and prospects, and there is no doubt 
that the revival is progressing at an encouraging rate. The 
reports from abroad also chfonicle substantial improvement in 
most of the important markets for British goods, Another proof 
that our export trade is growing is that there is more work for our 
shipping, and higher freights obtained, while those intimately con- 
nected with the shipping industry say that the outlook is more 
encouraging than it has been for some years. Higher prices for 
pig iron are generally expected, for if sellers have been able to 
maintain their quotations so well during the slackest period of 
the year they may safely count upon being able to advance 
them now that the briskest season has been entered upon. 
That shipments are improving and stocks increasing less 
rapidly than at any time since June, 1908, serve to show that the 
improvement is due to legitimate and not to speculative influences, 
Consumers, in these circumstances, are endeavouring to buy for 
forward delivery, some up to the end of the year, but makers do 
not care in the face of a rising market to commit themselves 
further ahead than the close of next quarter. The indications are 
that the maximum price of Cleveland pig iron for last year will 
soon be exceeded. Cleveland warrants reached 52s. 8d. per ton 
cash buyers last year, and this week 51s, 8d. has been paid, while 
No. 3 Cleveland pig iron, which touched 52s, 6d. last year, has 
been realising 51s. 9d. this week, but those who bought at that 
tigure for prompt delivery had to get it from second hands and to 
agree to accept any brand that the seller found himself in a posi- 
tion to supply. If the consumer named the particular brand that 
he required, he had to pay 3d. per ton above the G.M.B. price. 
No. 1, for prompt delivery, has been sold at 54s., No. 4 foundry at 
5s. 3d., No. 4 forge at 50s. 9d., and mottled and white at 50s. 3d., 
with 6d. more in each case for next quarter's delivery. Consumers, 
on the whole, are more ready to buy than producers are to sell, 
and the latter, as a rule, are very well situated as regards orders 
on their books—better, indeed, than they have been at any time 
during the last two years. 


Hematite Pig Iron. 

Some of the consumers of East Coast hematite pig iron 
are finding it necessary to come into the market again to secure 
supplies, and this week buying has been on a larger scale than has 
been reported for some weeks; while a more confident tone is 
apparent, with an upward tendency in prices. The prospects for 
the early future are quite encouraging on account of the revival in 
shipbuilding. There are still some of the second-hands who can 
supply small lots of mixed numbers for immediate delivery at 
64s. 6d. per ton, but producers are not prepared to take less than 
65s, per ton for March delivery, 66s. for April, and 67s. 6d. up to 
end of June, and in some cases the last will be accepted for delivery 
over the second half of the year. The quotations for Rubio ore 
are as strong as ever, but very few contracts are being made just 
now, or, indeed, have been made this year, the consumers having 
bought what will carry them over several months. The quotation 
for delivery over the next quarter is 20s, 6d. per ton c.i.f. Middles- 
brough, and for the second half of the year 21s. 6d. The prompt 
price is relatively better than the price of hematite pig iron, but 
makers are getting some relief in the cost of coke, for this having 
become plentiful, in fact, the supply is in excess of the demand, 
the price has dropped, and sellers, who were getting 20s. in 
January and 18s, 9d. to 19s. at the inning of this month, are 
now prepared to accept 18s. delivered at Middlesbrough furnaces, 
and in some cases good second-class coke has been sold at 17s. 6d. 
Thus prices have fallen rather rapidly, and in spite of the labour 
troubles at the collieries on the North-East Coast. The large 
supply of South Yorkshire coke that was available has kept the 
quotations for Durham coke down to reasonable figures. 


Manufactured Iron and Steel. 

In most branches of the steel industry works are well 
employed, but. that be said of the finished iron trade, 
where, indeed, the manufacturers are Very short of orders, and 
the mills run irregularly. The steel rail, plate, and galvanised 
sheet branches are very well situated, and of rails amd sheets the 
exports are very satisfactory. The quotation for heavy steel rails 
is £5 7s. 6d. per ton net f.o.b. ; for steel ship plates, £6 4s., less 
24 a cent. f.o.t.; and for galvanised and corrugated steel sheets, 
£12, less 4 per cent. f.o.b. and 24 per cent. f.o.t. The iron bar 
manufacturers are finding it very difficult to secure orders, but 
they continue to ask somewhat high prices, and, naturally, con- 
sumers hold off or buy Belgian material, which can be had at 
considerably less than is asked for British bars) Commen bars 
made in this district the preducers, at their meeting held at 
Darlington on Monday, decided to keep at £7 per ton, less 24 per 
cent. f.o.t.; best at £7 7s. 6d.; and best best at £7 15s, Steel 
ship angles are at £5 17s. 6d., and iron ship angles at £7, both less 
24 per cent. f.o.t. Steel hoops are at £6 10s., steel strip at 
£6 7s. 6d., and steel-joists at £6 2s: 6d., all less 24 per cent.: f.o.t. 
Messrs. Dorman, Long and Co., Limited, Middlesbrough, have 
been awarded the order for 6000 tons of. steel work, comprising 
400 bridge spans of from 7ft. to 105ft. long, required in the doubling 
of the main line of the South Manchurian Railway from Dalny to 
Su-chia-tun. The America builders competed strongly for this. 


Shipbuilding, &c. 


The shipbuilding industry continues to be more favourable 
for the builders, and considerably more vessels are in course of 





eonstruction than was the case at any_time in the last two years, 


<=, 


while prospects are quite satisfactory. Dr. Hunter, of Swan, 
Hunter and Wigham Richardson, Wallsend-on-Tyne, says that 
there are indications that shipbuilding will be better during tu: 

resent year than it was either in 1908 or 1909, and Sir Waltes 

unciman, speaking for the shipowners, holds that we are on tnx 
eve of brighter trade though we must not expect a boom this yea. 
The low prices quoted by shipbuilders, and the improvement that 
has sprung up in rates of freight has brought owners into the 
market for new vessels, and builders are putting up their quota- 
tions. A sign of the better times is the reopening of the yard of 
Sir James Laing and Sons, at Sunderland, which has been laid off 
for two years. Operations were recommenced on Monday, and 
now every yard on the Wear is again at work. _ Laings have com- 
menced with a 7000-ton steamer for Messrs. Bullard, King and 
Co., of London. . Messrs. Hepple and Co., South Shields, have 
received an order for a vessel to be used as an ice-breaker and tug 
for service at Vladivostock. After being built, the vessel will be 
taken to pieces and sent to Middlesbrough, where it will be shipped 
in sections on board one of the regular liners running between the 
Tees and the Far East. 


Coal and Coke. 

The labour troubles in the coal trade become more 
complicated, and the situation is undoubtedly very awkward. The 
miners seem to be quite out of hand, and the executive of their 
Associations have little or no control over them at several of the 
pits. What the outcome of the present state of affairs may be 
can hardly be predicted. More than a dozen pits are idle in 
Northumberland, and the men on strike are backed up by the 
general body of miners. The result of the proxy voting of the 
Northumberland miners was announced on Monday night. It was 
that the miners, on the whole, refused to endorse the action of the 
executive committee of their Association in requesting the 
strikers to conform to the rules of the Association and open nego- 
tiations with the colliery managers with a view to restarting work. 
At a meeting of the executive committee on Monday evening it 
was stated that the vote was regarded rather as an expression of 
sympathy with the men who are fighting against the three-shift 
system than as an indictment of the attitude of the committee. 
It is understood that strike pay will continue to be given. The 
amount already expended is over £30,000. In the circumstances 
the men will remain out, but the fund can hardly stand for 
long such a drain on it. The owners of the pits that 
are idle are receiving from the Mine Owners’ Association 
heavy sums to indemnify them. In Durham there are still some 
collieries stopped through strikes, but the opposition to the three- 
shift system has about disappeared in that coalfield. The coal 
market itself is surprisingly steady, and exporters are buying 
more freely than might have been expected for forward delivery, 
notwithstanding the danger that the coals may not be forthcoming 
when the time comes to deliver it. Scotland, South Yorkshire 
and Germany are getting a good many contracts which would in 
the ordinary course have come to Durham. The Swedish State 
Railways are in the market for 475,000 tons of steam coal, and the 
Danish State Railways for 115,000 tons, and it remains to be seen 
whether this district can secure its usual share. Prices both of 
Durham and Northumberland coals are very reasonable, much 
below what might have been looked for, taking into account the 
disturbed state of the coal trade in the district. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook. 


THERE has been a steady feeling in our markets this 
week, and the tendency of business generally is towards improve- 
ment. Scottish railway returns show an improvement this week. 
The coal outlook is unsettled, however, owing to the threatening 
state of matters in the Welsh mining districts. 


The Iron Market.. 

The Glasgow pig iron warrant market has been quiet, but 
without much alteration in values. Business has been done in 
Cleveland warrants from 5ls. 6d. to 51s. 8d. cash, 51s. 10d. to 
51s. 114d. one month, and 52s, 3d. to 52s, 6d. three months. 
Transactions are also recorded in the same class of iron at 51s. 9d. 
for delivery in eighteen and nineteen days, and 52s, 34d. for 23rd 
May. The sales of warrants have varied from 2000 to 5500 tons 
ver day. Demand is thus restricted, but prices have on the whole 
»een well maintained, and the rates for future delivery are higher 
than for cash to the extent, in the case of three months, of Is. 
a ton. 









Scotch Makers’ Iron. 

While outside holders of Scotch pig iron are credited with 
selling at about 6d. per ton decrease on recent quotations, makers 
have maintained their prices for all the better classes of iron. The 
home demand has been comparatively quiet, and if there should 
not be an early improvement, prices might give way to some 
extent, in order to meet the market. The f.a.s. quotations at 
Glasgow are, for Govan and Monkland, Nos. 1, 58s.; Nos, 3, 56s.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 63s.; 
No. 3, 58s.; Gartsherrie, Calder, and Shotts, Nos. 1, 63s. 6d.; 
Nos. 3, 58s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Summerlee, 
No. 1, 65s. 6d.; No. 3, 60s. 6d.; Coltness, No. 1, 85s.; No. 3, 
60s.; Eglinton, at Ardrossan or Troon, No. 1, 59s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmelling- 
ton, at Ayr, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, 
No. 1, 68s.; No. 3, 60s. per ton. The output of pig iron is main- 
tained. . There are 43 furnaces making hematite, 37 ordinary, and 
5 basic iron, the total of 85 thus in operation in Scotland comparing 
with 82 at this time last year. There is an impression that stocks 
of iron in private stores must be increasing. 





Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were smali, being 4416 tons, compared with 6681 in the corre- 
sponding week of 1909. No iron was sent to the United States, 
but there was despatched to Canada 470 tons, South America 156, 
India 50, Australia 55, France 20, Italy 100, Holland 160, Belgium 
115, Spain and Portugal 140, China and Japan 170, other countries 
185 ; the coastwise shipments being 2795 tons, compared with 2573 
tons in the corresponding week. The arrivals at Grangemouth of 
pig iron from Cleveland and district were 11,232 tons, being 243 
tons less than in the same week of last year. 


The Hematite Trade. 


A stronger feeling has sprung up in the hematite trade. 
Towards the end of last week there were buyers in our market of 
Cumberland hematite warrants at 65s., but business has since been 
done at 65s, 6d. for delivery early in April, and more recently at 
65s. 9d. for cash. There is a steady and increasing demand for 
Scotch hematite pig iron, which is up ls. per ton, merchants 
now quoting 68s. 6d. for present delivery at the West of Scotland 
steel works, while 70s. is reported paid for future delivery. The 
imports of hematite ore in the past. week amounted to twenty 
steamship cargoes. 


Finished Iron and Steel. 

The work available in the malleable ironworks of Lanark- 
shire does not yet suffice to keep the works in full operation, but 
prospects are considered more hopeful. Home inquiry is mode- 
rate, and there are a few promising inquiries for export to the 
Continent @nd the Colonies. The position of the steel trade is 
decidedly more satisfactory. Specifications have been coming 





forward in increasing numbers, so thatemploymont at th. fa-a 22s 
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and mills is now much fuller and more regular, and it is 
generally conceded that there are indications that a busy 
time may be anticipated. Competition from the Continent has 
been much curtailed, so that makers have now the prospect of a 
better control of the home market, and inquiries from abroad 
point to a larger export business being done eventually. The tube 
trade is busier, and marine engineers and boilermakers have been 
receiving good accessions of business. 


The Coal Trade. 

The coal markets are, if anything, in a somewhat more 
hopeful state this week. The shipments are much better than 
they were twelve months ago, and while salesmen still complain of 
inadequate business, the inquiry has improved in several direc- 
tions, and there is no material change in prices. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Last Week's Coal Trade. 

VeRY slowly the trade seems to be arising to its old 
status, and, if there were no unusual obstacles in front, might be 
expected in a little time to regain a strong footing. One of the 
grave obstacles is, of course, the labour friction, and possibly 
before my despatch there may be some reasonable arrangement 
brought about. Thechief moversin the case can see that the tendency 
is for coal buyers to drift into other countries for their requirements, 
and should wake every effort to induce buyers to wait until the 
settlement of dispute, which the General Federation isnowattempting 
todo. The ports last week received a notable increase of tonnage from 
various ports which had been delayed by the storm. The result 
was that Newport last week despatched over 100,000 tons to foreign 


destinations, and 14,647 tons coastwise. Swansea shipped 68,434 | 


tons coal and 11,700 tons patent fuel. On a few days, principally 
the close of the week, Cardiff showed its old form by exhibiting a 
full dock. On the 7th it despatched about 71,000 tons, Rio, Port 
Said, and Genoa taking large cargoes. Last week it was stated on 
‘Change that coalowners were well booked for Easter, and buyers 
were not able to get any concession of any worth, while forward 
bookings were only arranged at advanced prices. Thus, while 
last quotations were round about l6s. 3d. cr ls. 6d. for 
best steam, sellers wanted lés. 9d., or even 17s. The improve- 
ment in the weather, the coming in of large steamers, all had a 
tendency to harden prices, and on the opening of the market 
this week prices were as follows:—Latest: Best large steam 
coal, 17s. to 17s. 6d.; seconds, 16s. 3d. to 16s. 9d.; ordinaries, 
lds. 6d. to 16s.; best drys, 16s. 3d. to 17s.; ordinary drys, 15s. 
to 15s. 6d.; best washed nuts, 13s. 3d. to 13s. 9d.; seconds, 
12s. 6d. to 13s.; best washed peas, 12s. to 12s. 6d.; seconds, 
10s. to lls. 6d.; very best smalls, 9s. 6d. to 10s.; best ordi- 
naries, Ss. 9d. to 9s. 3d.; cargo smalls, 7s. 9d. to 8s. 6d.; 
inferior sorts, 7s. to 7s. 6d.; very best Monmouthshire black vein, 
15s. to 16s.; ordinary Western Valleys, 15s. to 15s. 6d.; best 
Eastern Valleys, 14s. 3d. to 14s. 9d.; seconds, 13s. 6d. to 14s. 
Bituminous coal: Very best households, 17s. 6d. to 18s. 6d.; best 
ordinaries, 15s, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 3d. to 17s. 9d.; 


brush, 13s. 6d. to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, | 


13s. 6d. to 13s. 9d.; through, 10s. 6d. to 11s.; smalls, 7s. 6d. to 
7s. 9d. Patent fuel, lis. 6d. to 16s. Coke, special foundry, 24s. 
to 27s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to 17s. 6d. Pit- 
wood, ex ship, 18s, to 18s. 6d. Prices remain, but a large import 
is taking place. 


Newport Coal. 


Better weather and a larger amount of tonnage coming 
have told favourably on the market, and prices are gradually 
improving. For forward business concessions are not easy to 
obtain, with labour prospects unimproved. Latest :—Best black 
vein, 15s. 6d. to 15s. 9d.; 


Tin-plate. 

Both as regards shipment and arrivals from the works 
there was a great amount of vigour shown in tin-plate. From the 
works 118,702 boxes were received, 117,438 boxes were shipped, 
and stocks in warehouses and vans are 230,930 boxes, compared 
with 278,759 boxes this time last year. While Swansea continued 
to enjoy a marked degree of prosperity, Llanelly was also favour- 
ably placed, and made heavy clearances to the Far East and other 
quarters. The market report this week was to the effect that 
business was steady, but quiet. | Works in most cases are holding 
out for full prices, and in no instance are pressing for orders. 
Buyers are fairly bought up to the present, and for some months 
ahead, but any day unexpected demand may accelerate business. 


23s. 9d. C.A. roofing sheets, £8 17s. 6d. to £9; big sheets for 
galvanising, £8 15s. to £9 per ton; finished black plates, £10 5s. 
to £10 10s.; galvanised black plates, £10 5s. to £10 10s.; galvanised 





per oz, 


| 
| 
| Lianelly. 


It is to be regretted that on the opening of the spring | 


| with the promise of better times for the harbour trade difficulties 


should arise. At the Dynant colliery, the men have put forward a | : 3 : an ‘ 
. consulting engineer and naval architect. Telephone: No. 160 


| claim which the management state cannot be entertained for a 
| day, and they further allege that it is not recognised in any 
| colliery in the district. Surely if the assertion is true it will be 
an easy matter to bring forward evidence and save the locality 
from a disastrous stoppage. Coal and steel, as well as tin-plate 
| industries. are in good form, but a little falling off has taken place 
in the demand for anthracite. 


Port Talbot. 


usual. The total tonnage was limited to 40,643 tons exports and 
imports, or a decrease of 3188 tons. The coal shipped to foreign 
destinations amounted to 26,831 tons. Angle iron 472 tons, and 
tin-plates 158 tons, were despatched, and the imports included 485 
tons pig iron and 162 tons serap. 


Swansea Valley. 
The varied industries of the Valley give a hopeful outlook. 

The spelter factories are doing well, and the Morfa, Hafod and 
Upper Bank copper works are satisfactorily employed ; Mond’s 
Nickel Works have been undergoing repairs to the stack, &c., and 
are in good order. 

February Coal Exports. 
Official reports show at a glance the falling off in coal 
| shipments duriug the last month :—Cardiff, decrease, 104,566 
tons ; Newport, 87,957 tons ; Swansea, 57,485 tons; Port Talbot, 





decrease of 276,201 tons. 
The Coal Crisis. 


The conference of the National Federation was held in 


proceed to the extreme measures of a strike or not. An authority 
|explained that the conference had been appealed to with the 


| object of the latter body deciding upon a course of action, and | 
further as to whether it would deem it advisable to support the | 


| Welsh Federation upon the issues which had arisen in South 


Wales in the event of failure to arrive at a settlement either by | 
| recourse to a national strike or by giving financial aid. The out- | 


| come of the conference was to defer any violent action, and hopes 
of a peaceful settlement are revived. 


Western Valleys, 14s. 9d. to | 


15s. 3d.; Eastern Valleys, 14s. to 14s. 6d.; other kinds, 13s. 3d. | 


to 13s. 9d.; best smalls, 7s. 6d. to 8s.; seconds, 6s. 9d. to 7s. 3d.; | 


inferiors, 6s. 3d. to 6s. 6d. Bituminous coal: Best households, 
15s. 6d. to 16s.; seconds, 14s. to 15s. Patent fuel, 15s. to 15s. 6d. 


Coke Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, | 


ex sh.p, 18s. to 18s. 6d. 


Swansea Coals. 
A most acceptable improvement has taken place in the 
anthracite trade. Till lately there has not been the looked for 


demand for the fine samples of coal produced in the district, much | 
of the hindrance to business being caused by the storms. January | 


and February had a bad record in this respect. Beginning with 


March, tonnage has come in more freely, and this week prices | 
began to harden. Quotations for Swansea bay and for red vein | 
were very firm. This did not extend to machine coal, with | 


the exception of German. Beans were very hard and scarce ; 
rubbly culm and duff weak. With regard to steam 
coals, little or no alteration was experienced. The French 
demand for anthracite is not quite up to the mark. 
Latest :—Improvement continues, inquiry for large well sustained, 
and for some varieties the demand is larger than the supply, red 
vein particularly so. Best anthracite malting, hand-picked, 
23s. to 24s. net; seconds, 21s. to 22s. net; big vein, 17s. to 
18s. 6d., less 24; red vein, 13s. 9d. to 14s. 6d., less 24; machine- 
made cobbles, 22s. to 23s. net; Paris nuts, 25s. to 25s. 6d. net ; 
French nuts, 25s. to 26s. 6d. net; German nuts, 25s. 6d. to 26s. net ; 


beans, 19s. 6d. to 21s.; machine- arge peas, lls. 2s. net; | ; A 7 q ‘ . & nan fF 
eans, 19s. 6d. to 21s.; machine-made large peas, 11s. to 12s. net; | inst, turned into an East German Pig Iron Convention, the Krafft | 


Ironworks having finally agreed to join. The Convention was | 


fine peas, 10s, 6d. to 11s. net.; rubbly culm, 5s. to5s. 6d., less 24 ; duff, 


2s. Yd. to 3s. net. Steam coal: Best, 17s. to 17s. 6d.; seconds, | 
14s. td. to 15s.; bunkers, 10s. 6d. to 11s. 6d.; small, 7s. to 9s., | 
less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; | 
through, 14s. 9d. to 15s. 6d.; small, 10s. 6d. to 11s., all less 24. | 


Patent fuel, 13s. 6d. to I4s., less 24. All coal quotations f.o.b. 
eash 30 days. 


Danish Railway . 

These railways, I understand, require 89,000 tons of first- 
class locomotive coal, 22,500 tons of smokeless locomotive coal and 
briquettes, and 25,000 tons steam coal for the marine department. 
It is understood that the smokeiess locomotive coal is to be Welsh, 
and the others, and briquettes, to be North Country or German. 


Iron and Steel. 

Indications are not lacking that the spring season is 
expected to give some degree of vigour to the iron and steel trade. 
I note that very large imports of iron ore are coming into Swansea 
from Caen and Lisbon, and to Blaenavon and Ebbw Vale from 
Bilbao, Almeria and Carthagena; another furnace has been 
started at Lianelly by the Llanelly Steel Company, and at Landore 
a good average of pig iron was obtained. Dowlais quite maintains 
its position as one of the most promising works in South Wales, 
quite prepared to meet the demand for the increased output 
which it is expected will be made. The output of steel sleepers 
fer foreign destinations, and of heavy rails, was again gratify- 
ing, and the growing demand for tin bar encourages the expecta- 
tion that dumping has fallen off. The big mill at Dowlais 
has been busy with light rails for collieries and other railway plant. 
Latest market quotations Swansea Metal Exchange :—Pig iron, 
hematite mixed numbers, 65s. 9d. cash and month; Middles- 
brough, 51s. 7d. cash and 51s. 104d. month; Scotch, 57s. 74d. 
cash and month ; Welsh hematite, 71s. 6d. to 72s. delivered ; East 
Coast hematite, 70s. c.i.f. Steel bars: Siemens, £5 2s. 6d to 
£5 5s. per ton; Bessemer, £5 2s. 6d. per ton. Iron ore, c.i.f.: 
Rubio, 19s, 9d, to 20s. 3d. Newport, Mon, 


(From our own Correspondent.) 


From the Siegerland. 

THE last few weeks have been quiet on the iron market, 
because dealers and consumers have already covered their require- 
ments for the immediate future. On the whole, however, the 
mills and factories can be reported in good employment. An 
upward tendency is noticeable in the iron ore market, and quota- 
tions have been advanced recently, both for inland and foreign 
}ore. Demand and inquiry in the pig iron industry are satisfactory. 
Scrap iron is dull, and prices move downwards, but they may still 
be considered high when compared with those for pig iron. Semi- 





| purposes, however, little is being bought. The tin-plate market, 
| on the other hand, is particularly lively ; in some specially favoured 
eases specifications reach far into next quarter. Screws and nuts 
are now in better request. Employment increases at the con- 
structional shops, but rates are complained of as unremunerative. 


Iron and Steel in Silesia. 


done, and very little of interest can be reported of the iron 
industry. The Upper Silesian Pig Iron Syndicate was on the Ist 


prolonged until the end of 1911. 


Steel Convention. 


are Officially stated to have been 452,525 t. From April, 1909, to 
January, 1910, 4,297,998 t. were produced. In bars: 267,900 t. 
56,696 t. in January, and 556,883 t. for April-January. Plates : 
80,455 t. in January of this year, and 747,792 t. for the period 
from April, 1909, to January, 1910. Pipes: 7480 t. for January, 
and 85,386 t. for April-January. Castings: 39,994 t. for January, 
1910, and 403,086 t. for April-January. 


The German Coal Market. 


in Silesia, but house fuel meets with poor demand only, and a 
quiet tone prevails generally. Stagnation is reported from the 
coke market. Accounts from the Rhenish-Westphalian coal 
districts state the business in house fuel to be very limited, while 
coal and coke for industrial purposes meet with strong request. 
Anthracite appears to be specially dull. On the Ist of April 
further reductions in the prices for coal and coke will be made. 


Austria-Hungary. 

In some instances increasing demand was reported, but 
the majority of the works are poorly engaged. The requirements 
for the State Railways are likely to be less extensive than was at first 
expected ; probably only about 40,000 t. will be ordered, against 
70,000 t. in the previous years, Supplies having run low at some 
establishments, there has been rather more inquiry for coal recently. 
The cokeries complain of insufficient employment, and in the 
Bohemian brown coal trade the general depression is keenly felt. 


The Belgian Iron Market. 
Firmness continues to characterise the Belgian iron in- 





dustry, and, if the demand has perhaps been in some branches a 





Latest prices :—Ordinary tin-plate, I.C, 20 by 14 by 112 sheets, | 
Bessemer and Siemens, 13s. 3d. to 13s. 6d.; ternes, 23s. 6d. to | i L SINCE 
| in the bar trade. German competition is keener than ever, The 


sheets, 24g., £12 to £12 2s. 6d.; block tin, £147 7s. 6d. cash, | 
£149 5s. three months. Other quotations, Swansea:—Copper, | 
£60 3s. 9d. cash, £61 1s. 3d. three months. Lead: English, | 
£13 5s.; Spanish, £13 5s. Spelter, £23'2s. 6d. Silver,’ 237jd. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS, 


London on Wednesday, to decide whether the colliers were to | 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. | 


During this week and the last a quiet trade has been | 


Deliveries of the Steel Convention in January of this year | 
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trifle less animated than previously, an improving activity hi 

been noticed in other departments, and the general aspect . 
decidedly healthy. Pig iron is very firm, and foreign suppli = 
continue fairly large. Inland firms quote 80f. to 82.50¢. ne for 
basic and 78f. to 79f. p.t. for foundry pig. Serap iron, on the 
other hand, can hardly realise the former rates, and dealers eof 
already offering at reduced prices for the second quarter, A brisk 
trade is being done in semi-finished steel for abroad. Canada is a 
very good customer, A fair demand comes in for plates and rails 
Foreign inquiry for the last-named article is lively, £5 4s, Int. 
being quoted for common sorts. Plates are, perhaps, the most 
favoured article just at present, basis quotations being £5 165 
f.o.b, Antwerp and 152.50f. to 160f. p.t. for inland consumption, 
Foreign trade in girders is rather less lively than anticipated : 
£5 6s, p.t. is the price quoted. A slackening off was noticeable 


coal market in Belgium is firm, though without animation and 


the strong competition of German firms, especially in coke, has not 
improved the general tendency. 


Mr. C, I. DAvipson has opened an office at 10, Fenchurch. 
avenue (second floor), E.C., in order to carry on business as 4 


Avenue. 
WE are asked to state that Mr. James Swinburne has retired 


| from the firm of Swinburne, O'Gorman and Baillie. He and the 
| firm continue their respective practices at 82, Victoria-street 


Westminster. 
J. B. Corrie anv Co., Queen Anne’s Chambers, Tothill-street 
Westminster, S.W., advise us that they removed from this 


| address on Saturday, March 5th, 1910, to 15, Victoria-street, 
The port last week had not such a vigorous coal trade as | 


Westminster, 8. W. 

MAWDsLEY'’s LimireD, of Zone Works, Dursley, Glos., hay; 
appointed Mr. G. B. Lowe, of Warrington, to represent them in 
the Manchester district, comprising Lancashire, North Wales 
Derbyshire, the Potteries, and South Yorkshire ; and owing to the 
fact that Mr. C. E. Lugard, their late representative on the 
North-Eastern Coast, has left the district, they have appointed 
Messrs. George Craggs and Co,, of Albert Buiidings, Middles. 
brough, to represent them in that district. 


THE REGENT-STREET POLYTECHNIC.—The Architectural and Engi- 
neering Schools of the Polytechnic, 309, Regent-street, W., ar: 
holding a students’ con‘ursazione this evening, commencing at 
7.30 o'clock, when the medals, prizes, and certificates gained by 


ton é | the students during the past year will be distributed by Mr. Albert 
20,791 tons; Lianelly, 5054 tons; Neath, 348 tons; or a total | 


Dykes Spicer. 

ENGINEERING GOLFING Society,—-The spring meeting of this 
Society will be held on Whit Monday, se 16th, at Muirfield. 
The following is the ‘provisional programme for the meeting : 
18-hole medal round, Ist division, for members with handicaps of 
10 and under, for the President’s Challenge Cup ; 2nd division, for 
members with handicaps of 11 and over, for the Wilson Challenge 
Cup, and an 18-hole round match play against bogey. Full details 
of the competitions and of the Society may be obtained from the 
Hon. Secretary, Mr. Seymour Price-Williams, 5, Victoria-street, 
Westminster, 5. W. 


Contracts.—The rock cutter Viking, built by Lobnitz and Co., 
Limited, Renfrew, for the Aberdeen Harbour Commissioners, 
has completed her trials successfully, and is now in regular work, 
removing granite rock in the Aberdeen Harbour entrance. This 


| firm has also recently shipped a complete patented propulsion 


screen to a gold dredger on the Ankobra, East Africa. The exist 
ing revolving screen and elevatorare to be replaced by this new 
type of screen, which, it is claimed, will make the dredger a more 
efficient. gold-saver.—Sperling and Williams, 24 and 25, Fenchurch- 
street, London, E.C., have secured for their principals, Grice’s 


| Gas Engine Company, Limited, of Carnoustie, Birmingham, and 
| London, the contract for the complete power installation of the 
| cement works in the province of Toledo, Spain, owned by the 


Sociedad Espafiola de Cementos Portland, of Madrid, aggregating 


| about 1000 a mo sk on suction gas.—The Yorkshire Boiler 


Company, Limited, Leeds, has recently received the following 
orders for Yorkshire boilers :—For collieries, 4; for Yorkshire 


| textile factories, 4; for a Leeds tannery, 1 ; for China, | ; 


and for the Glasgow Corporation, 1.—Francis Morton and Co., 
Limited, Hamilton Ironworks, Garston, Liverpool, have recently 


De hig pig ir | secured several large contracts, including new workshops for the 
finished steel is in good request. A moderate activity is reported | 
to be going on at the bar and plate mills; for shipbuilding | 


Madras and Southern Mahratta Railway Company, the Central 
Argentine Railway Company, Cuban Central Railway Company, 


| and the Leopoldina Railway Company ; also bridgework for the 


Crown Agents for the Colonies. In addition to the above, they 


| are at present erecting the airship shed for the Admiralty at 


Barrow-in-Furness.—The electric lift contract for Richard Clay 
and Sons’ new printing works now being built in Southwark has 
been given to Mr. J. Stannah. Five lifts in all have been pro 


| vided for, namely, four goods lifts to deal with loads of one ton at 


a speed of 80ft. per minute, and a passenger lift to deal with a 
load of 74 ewt. at 120ft. per minute. The whole of the lifts will 
be provided with push-button control. 


MODEL AEROPLANE EXHIBITION.—On Friday and Saturday of 
last week the Manchester Aero Club, of which Sir W. H. Bailey is 
the president, held its first exhibition of aeroplanes at the 
White City, Old Trafford, near Manchester. Although models 
were intended to be the chief attraction, these, on the whole, did 
not display any serious attempts at originality of design, although 


| as copies of some of the better known types of machines many of 
: re - . | them were commendable pieces of workmanship. There were 
for January, and for April-January, 2,504,851 t. Drawn wire: | I . 


some fantastic ideas to be seen, some machines having planes 
shaped in transverse section like the segment of a circle of smal! 
radius. One model, however, seemed to embody in its principle 
of design an idea which might be worth experimenting with. 
Although called a monoplane the machine is in reality a bi-plane ; 


| the uppermost plane is, however, very much smaller than th: 


lower one, which is really the main plane. On the main planes 


ee i , | Mr. W. H. James, the inventor, has erected two vertical trans 
The consumption in engine coal has continued pretty large 


verse fins, which are pivotally connected parallel to the axis of the 
machine, and these fins are free to move inwardly on the pivots. 
but not outwardly from the normal vertical position. Connected 
with these two fins and working in conjunction with them are two 
stabilising planes, the inventor’s idea being that the fins will be 
more sensitive than the main planes, and that gusts of wind wili 
strike them and so act upon the stabilising planes below. Apart 
from pure models we noted a new tri-plane shown by Mr. A. V. 
Roe, who was an unsuccessful competitor at Blackpoo! last autumn. 
Mr. Roe has made one or two decided modifications in his 
machine, not the least important of which is the great increase of 
motive power, and the driving of the propeller direct instead of 
gearing down as formerly. The steering mechanism has also been 
altered, so that the tail planes can be operated by the same lever 
that operates the front planes. There is, however, a lack of stiff- 
ness «bout the machine which requires to be remedied to give a 
sense of security. Flying competitions for models were held, but 
did not bring to light any new designs which are likely to modify 
to any large extent present-day designs. The exhibition was not, 
on the whole, so successful as it might have been if a little more 
time had been allowed for the entries. With longer notice such 
an exhibition might be made a great source of attraction, - 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 23rd. 


Tue great expansion of the steel-making industry in progress in 
the United States indicates the extraordinary development of 
transportation facilities, manufacturing capacity, and the generally 
increased requirements for trade and other purposes. The latest 
large steel-making enterprise is known as the Western Steel Cor- 
ration, which is erecting a 2,000,000 dol. steel plant at Seattle, 
Washington, All the superintendents and managers will be taken 
from the large eastern plants, and the bulk of the workmen will, 
of course, come from eastern mills. A general expansion of 
demand for steel and for-tools and machinery will set in early in 
March. ‘The manufacturers of machinery are especially busy at 
this time, and the specifications for new machinery which are 
being completed by railway companies and various large mining 
companies, to say nothing of machinery to equip steel mills, will 
be placed before manufacturers next month. The Southern Rail- 
way is in the market this week for 60,000 tons of steel rails, and 
other southern roads are completing-their estimates for rails for 
track laying during the summer months. The Baltimore and 
Ohio Company has just placed an order of 350,000 dols. for 
machinery for its shops near Baltimore. A general expansion of 
iron and steel demand is confidently expected next month. 
Western users of steel bars have not been supplied according to 
contract, and Western Pennsylvania mills are being called upon to 
make up the shortage, but it is questionable whether much 
assistance can be had from this quarter. There is still talk of 
“shading” on structural material, and firms that have large pur- 
chases to make are therefore a little cautious about hurrying in 
their orders. The manufacturers are holding prices quite firmly. 

The only ‘‘shading” done is by the independent mills, and 
their action is a source of wonder to the others, who say that there 
is no oceasion for it. Southern pig iron is still being offered at | 
prices somewhat below corresponding prices for northern iron, and 
a number of sales have been made. All steel makers are increas- 
ing their facilities for an expected extraordinary demand, which | 
cannot be very long delayed. Finished material of all kinds is 
strong and active, ‘Tin-plate capacity continues to be far over 
sold. An optimistic feeling generally prevails. A good many new 
railway enterprises are talked of, but just what foundation they 
have it is too soon to say. The rail mills are not in urgent need of 
contracts, and no concessions are probable. The copper market 
continues steady, and foreign sources of demand are being closely | 
studied. Exports of copper to February 19th were 19,259 tons. 
Electrolytic 1s held at 134 cents. Great interest is felt in copper | 
circles over prospective developments. Capitalists are endeavour- 
ing to secure control of the richest coal deposits in Alaska at a 
nominal cost, and a vigorous congressional agitation for investiga- 
tion is in progress, 








New York, March 4th. 


Orders for about 105,000 tons of steel rails have gone to the | 
Tennessee Coal, Iron, and Railroad Company, and other orders of 
considerable magnitude from other southern systems will certainly 
go tothe same company. There are rumours of other large rail 
orders, but nothing definite is known concerning them. The steel 
car builders are again in the market for large quantities of steel 
plate to cover recent extensive orders. There are rumours afloat 
concerning projective extensions of steel car works, though 
nothing definite can be written concerning these rumours at 
present. The pig iron makers, both north and south, are receiving 
more inquiries than at any time since the opening of the year. 
The long anticipated buying movement will probably soon set in. 
Steel-making irons are highest in the list, but the inquiries for 
foundry, forge, and malleable are quite considerable. The users 
of pig iron are showing a disposition to secure themselves against 
any possible emergency, and hence it is that inquiries are now 
coming in for pig iron in lots ranging from 10,000 tons down. The 
pipe mills are also looking for pipe iron, and large extensions are 
being made to capacity by the Republic Iron and Steel Company 
and by a large Pittsburgh pipe plant. Another source of strength 
comes from the shipyards of the country, which are now in the | 
market for plate and other material to cover shipwork and boat- 
work contracted for during the past few weeks. The heaviest 
demand is coming from the railroads, and this demand will 
continue throughout the year. Railroad requirements would be 
much larger were it not for the antagonism manifested by the | 
State legislatures, which is not however as bitter as it was in 
recent years. The Government are incidentally bringing out some 
very interesting and significant information concerning enormous 
coal deposits in the territory of Alaska. 

The bodies of coal that have been discovered and roughly 
measured exceed in quantity and in value any other deposits of | 
coal in the United States outside the anthracite region. Large 
sales-of copper have been made within the past few days at prices | 
ranging from 13% to 13,4. Quite a number of the large copper 
users have made liberal purchases, and others will probably do so. 
The weakness manifested a short time ago has disappeared. The 
tin market is inactive. Arrivals since February Ist, 3373 tons; 
quantity afloat, 3807 tons. 








Ir1ISsH Roab CONGRESS.—We are asked to state that a list of 
the Committees, Programme of Congress, and form of membership 
in connection with the Irish Road Congress which is to be held in 
Dublin on April 20th, 21st, and 22nd next, can be obtained on 
application either to Mr. A. Keogh Nolan, 16, Leinster-street, 
Dutlin, or to Mr. R. H. Dorman, county surveyor, Armagh. 





JUNIOR INSTITUTION OF ENGINEERS.—A combined meeting of 
this Institution and of the Architectural Association Debating 
Society recently took place at the rooms of the Architectural 
Association, Tufton-street, Westminster, for the consideration of 
the subject of ‘“‘Town Planning,” the architect’s point of view 
being represented in a paper by Mr. Stanley Hamp, and the engi- 
neers in one by Mr. Frank R. Durham. The importance of com- | 
prehensive and orderly planning and the necessity of provision for | 
development was urged by Mr. Hamp. The limitation of town | 
areas, open spaces, and grouping of buildings were dealt with, and 
the difficulties due to various circumstances with regard to the 
character and height of buildings to be erected were touched 
upon. Mr. Durham showed how essential it was that the architect 
and engineer should co-operate, and made reference to the pioneer 
and later work in Germany, Austria, &c.. carried out by Mr. W. 
Lindley, including the rebuilding of the city of Hamburg. A 
discussion followed the reading of the papers, and a vote of thanks 
to the authors brought the proceedings to a close. 


Moor Fire ENGINE FOR THE CHANNEL IsLANDS.—A motor fire 
engine has just been put into service in Guernsey, and is of 
interest as being the first of its kind for the Channel Islands. It 
is the gift of the Royal Court of Guernsey, and underwent ex- 
haustive trials in England before being shipped to its destination. 
It is of the well-known Merryweather ‘‘ Hatfield” design, as 
recently adopted for London, and has a pumping capacity of 360 
to 400 gallons per minute. It is propelled by a four-cylinder 
petrol motor of 50-55 horse-power, this motor also being employed 
to drive the pump, which can be brought into action immediately. 
On the afternoon of its arrival in the Island the engine was taken 
out for a trial run. The roads were in a very bad state, but the 
engine, we are informed, maintained a high speed through- 
out and gave entire satisfaction. Afterwards pumping tests were 
carried out. The whole machine is of substantial construc- 





BRITISH PATENT SPECIFICATIONS. 


When an it tion is icated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given 18 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 








STEAM ENGINES. 


6314. March 16th, 1909.—IMPROVEMENTS IN AND RELATING TO 
STEAM CONDENSERS, the Warwick Machinery Company (1908), 
Limited, of 83, Cannon-street, London, E.C., and Frederick 
Samuelson, of ‘‘ Mora,” Clifton-road, Rugby. 

This inventicn relates to steam condensers of the type in which 
the principles of the jet and the surface condenser are combined, 
and has for its object to provide an improved construction of this 
type of condenser whereby the vacuum is improved. It will be 
seen that the interior of the casing is divided into three parts, the 
upper and lower parts being provided with tubes. The middle 





portion K of the casing contains no tubes, but is provided with a | 


plate E, upon which are supported a number of spray tubes. The 
operation is as follows :—Exhaust steam enters at the condenser 


inlet A. The cold water or other condensing medium enters at B, | 


N?°S,3!14. Zz 









































| and passes and re-passes through ‘the tubes C in the directions 


indicated by the dotted arrows to the exit D. It will be seen that 
the incoming steam passing downwards meets the water passing 
upwards, and is to a large extent condensed thereby. The con- 
densed water falls on the plate E and from thence on to the tubes 
C, where it is cooled by contact with the tubes. Some of the 


water of condensation is then drawn off by the pump F and | 
| returned to the’condenser, issuing from apertures formed in the 
tubes L in the form of a fine spray, which mingles with and con- | 


denses the steam which has passed downwards through the upper 











invention is to provide means whereby the condition of the collector 
may be readily ascertained by the attendant. The collector 
comprises a cylindrical chamber adapted to withstand a very high 
degree of vacuum. At the lower end this chamber is provided 
with an air-tight door B capable of being readily closed and 
opened by means of a pivoted clamp C. The dust and air or gases 
enter by way of the pipe or conduit D which communicates by 
means of a slot E with an annular water chamber F, water being 
supplied-to the water chamber by a hose or pipe connected, with 
the inlet H. In this way the water impinges on the dust-laden 
gases entering the collector so as to damp and facilitate the 
deposition and collection of the dust and prevent the same scatter- 
ing when discharging the collector, or passing to the pump when 
the apparatus is in operation. The air or gas deprived of the dust 
and impurities leaves the chamber by the outlet at K. At a 
suitable height in the chamber the paddle or blade R is arranged ; 
the blade is mounted rotatably in a holder, the spindle 8 working 
through a gland and stuffing-box. The outer end of the spindle is 
provided with laterally extended arms, to each of which are 
attached pulls or handles for use in operating the blade rotatively 
or imparting a rocking movement thereto. By means of this 
arrangement it is possible to impart a rocking movement to the 
blade or plate R, that is to say, by pulling down first one handle 
and then the other the paddle or blade is caused to rock and, 
owing to the resistance offered to the blade, in making such 
rocking movement, by the dust collected or deposited in the 
| chamber, the attendant is enabled to ascertain if the collector ecn- 
| tains the desired quantity of dust and to determine whether the 
| Same should be discharged from the collector.— February 16th, 1910. 





28,833. December 9th, 1909.—IMPROVEMENTS IN APPARATUS FOR 
CLEANING THE FirE TUBES OF BoILeRs, Louis Charry, of 
100, Boulevard Longchamp, Marseilles ( Bouches-du-Rhone 8 ] 

According to the present invention the stays are perforated and 

| provided with simple tightening nuts and junction pieces or topped 
projections A on the part outside the boiler, and nuts B on the fire- 
box side. This latter nut, the form of which may vary, is perforated 





| with one or more holes. The number of cross pieces or stays con- 
verted for this purpose may vary according to the area of cross 
section of the fire tubes. These stays are interconnected by 
means of junction pieces A with a line of pipes which convey the 
steam to each of them. A valve is arranged on the pipes in order 
to serve one or more of the stays. This system is applicable to 
boilers set in brickwork or other types of boilers. The working is 
very simple. It is only necessary to open for a few seconds one or 
more of the taps or valves in order to send a jet of steam into the 
group of tubes and they can thereby be thoroughly cleaned at any 
time.— February 16th, 1910. 


STEAM TURBINES. 


16,359. July 13th, 1909.—IMPROVEMENTS IN OR RELATING TO 
BUCKET APPARATUS FOR TURBINES, Melms and Pfenninger, 
GmbH... of Munich-Hirschau, Bavaria, Germany. . y 
This invention relates to an improved construction of the bucket 
covering rings for reaction turbines. The covering ring is formed 


bank of tubes G without being condensed, and effectively cools the | 


air vapours present. The remainder of the condensed water is 
withdrawn from the condenser through the pipe H, which is con- 


| nected to a wet air pump, not shown. This pump is also connected 


to the interior of the condenser by a conduit J, which communi- 
cates with the portion containing the spray tubes, so as to enable 
the air pump to remove the air and steam vapours from the con- 
denser in the usual way.—February 16th, 1910. 


STEAM GENERATORS. 


15,484. July 2nd, 1909.—IMPROVEMENTS IN OR RELATING TO 
APPARATUS FOR EFFECTING THE EXTRACTION OF DUST FROM 
BoILER FLUE GASES AND THE LIKE, the British Vacuum 
Cleaner Company, Limited, of Parson’s Green-lane, and 
Hubert Cecil Booth, of 25, Victoria-street, London. 


This invention relates to apparatus for effecting the removal or | 


N° 15,484. 








extraction of dust and similar impurities from boiler flue gases and 


tion, and one of the tests imposed upon it is that it must be capable | the like by means of air suction or exhaust appliances, the object 


ed of 15 miles an hour over the roughest | being to render the dust collector employed with such apparatus 
| The chief object of the present 


of being driven at as 
roads in;Guernsey without injury to any part of the car or pump. 


more efficient than heretofore. 
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Fig. 6. 





with a symmetrically arched or roof-shaped cross section whereby 
eddies are avoided at the admission of steam into the buckets and 
at the outlet. It has been proposed previously to make the blade 
ends of a concave shape, for the purpose of receiving a shrouding 
of binding wire, but such constructions hitherto have not provided 
a symmetrical convex surface to the bucket covering ring, and 
thus the object of the present invention has not been attained. 
Several constructionsaccording tothisinvention are illustrated in the 
engravings, 1-5 represent some of the many possible forms of the 
cross section of the covering rings for obtaining the object in ques- 
tion, without, however, limiting the invention to the constructions 
shown. Fig. 1 shows an ordinary arch which, in the construc- 
tion shown in Fig. 2, is stiffened by two ribs BC. Fig. 3 
shows a cross section of a covering ring consisting of three 
straight portions D E F, whilst Fig. 4 shows a cross section of 
two straight portions GH. Fig. 5 shows a construction with an 
arched outline on the convex side, and straight outline outwards, 





the rivet head K being, of_course, countersunk. Fig. 6 is a cross 
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section through several bucket series of the turbine,"and explains 
the above mentioned constructions as regards the efficient guiding 
of steam.— February 16th, 1910. 


23,312. October 12th, 1909.—TuRBINE INSTALLATIONS WITH Two 
SHAFTS FOR MARINE PROPULSION, Brown, Boveri and Cie, of 
Baden, Switzerland. 

The object of this invention is to produce a turbine installation 
having two shafts, which complies with all requirements put toa 
marine installation—especially an installation for man-of-war—as 
regards economy at varying output or power, manceuvring capacity 
and number of manceuvring devices, besides most favourably 
utilising space and weight. For normal power and when cruising 
each turbine operates independently of the other by closing the 
connecting pipes O and P by the valves T and S. The valve S is 
a three-way valve which also controls the flow of steam through 
the passage A, this passage for cruising purposes being always 
upen. Steam is then admitted through the pipe X and nozles B 
to one turbine, which steam then flows consecutively through the 
stages C, D, E, in a series, and finally expands ina stage F, which is 
of the reaction type, and then passes to the condensers. At the 
same time live steam is also supplied to the wheel K of the other 
turbine through the pipe G and nozzles H and also through an 
additional nozzle which is not shown but is controlled by the valve 
J. This additional nozzle is placed so that the steam issuing 
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therefrom impinges on a part of the wheel K not impinged by | 


steam from the nozzles H. The steam having passed through the 


wheel K then flows through the pipe A to the stages L and M in | 
J When | 
the smallest power is required the valves T and S are manipulated | 
so that the turbines are connected together by the pipes O and P, | 


series, after which it finally expands in a reaction stage N. 


while the pipe A is closed. Live steam is then admitted by the 
pipe Gand nozzles H and flows through the wheels K and R in 
series, and thence by the pipe O and additional nozzles D! to the 
stage C, after which it flows through the stages D, E, F, and 
L, M, N, which are now connected by the pipe P to form two groups 
in parallel. These additional nozzles D! for the stage C of the first 
turbine are provided for use when small or intermediate powers 
are required, thus dispensing with special valves for that turbine. 
For intermediate powers the pipes P and O remain open, but-in 
addition, the by-pass S! is opened. Steam is then admitted to the 
wheel K by the nozzles H and the additional nozzles controlled by 
the valve J, and after having passed through the wheel K flows 
through the by-pass S!, thus having missed the stage R. The 
steam then flows from the chamber containing the wheel R to the 
stage C by way of the pipe O and the additional nozzles D!. After 


the steam has passed through the wheel C it passes through the 


stages D, E, F, and L, M, N, which are connected in two parallel 
groups by the open pipe P, and thence to the condensers.- 
February 16th, 1910. 


INTERNAL COMBUSTION ENGINES. 


2664. February 4th, 1909.—IMPROVEMENTS IN THE VALVE | 
MECHANISM OF INTERNAL CoMBUSTION ENGINES, Charles | 


Benjamin Redrup, of 22, Guthrie-street, Barry Docks, in the 
county of Glamorgan, Wales. 
This invention relates to internal combustion engines, and con- 


N°? 2,664. 











sists of a tapered sleeve, split in halves lengthwise, and fitted 
inside a cylinder, which has one end closed to form the combustion 
chamber. Ports are arranged in the walls of the cylinder near the 
combustion chamber end, and the halves of the split sleeve are 
arranged so that they can cover and uncover the ports separately 
by sliding longitudinally in the cylinder. They are hereafter 
called the slides. One slide can be moved to uncover one port 
while the other slide could remain over the opposite port, and vice 
vers, or both can remain over both ports as required. The slides 
A! A? are shown at the inner end of their travel, so as to cover the 
ports Band C. The slides would remain in this position during 
the compression and power stroke of the piston H, which recipro- 
cates within the parallel bore of the sleeves A! A?, Owing to the 
outside of the sleeves and the inside of the cylinder being slightly 
tapered, it will be seen that when the slides are in the position 





-| the piston H. By this means escape of gas is prevented. 


shown pressure will be exerted on their meeting faces along;two 
diametrically opposite division lines D, thus making those two 
joints tight, and also making a tight joint by each slide over the 
two ports B and C and also between the insides of the slides and 
As 
shown, the inner ends of the slides at E are their thin ends, and 
the outer ends at F are their thick ends, while the bore of the 
cylinder is smaller at its inner end and larger at its outer end. 
The lugs G! G2 are for the purpose of linking up the slides with 
any suitable operating gear. The ports B and C are respectively 
connected in a gas-tight manner with the supply of explosive mix 
ture and the exhaust. The cylinder in the drawing is shown water- 
jacketed.— February 16th, 1910. 


SWITCH GEAR. 


2715. February 4th, 1909.—IMPROVEMENTS IN CONTROLLERS FOR 
ELEcTRIC Motors. Robert Friederich Baerlocker, of Westing- 
house Works, Trafford Park, Manchester. 

According to this invention a spring return mechanism is con- 
nected to the handle of the controller through a device which at 
any desired position during the range of travel of the controller 
handle acts to disconnect the latter from the spring return 
mechanism, so that during the other portion of its travel the con- 
troller handle is no longer controlled by the spring. The opera- 
tion of the device is as follows :—When the controller handle A is 
rotated in the direction of the arrow, the notch B in the cam disc 
C engages the roller D, and the links E, F and G, H are moved 
round the controller shaft, thereby winding up the spring J. 
After the shaft has been rotated through a certain range of move- 








ment, the roller K will be brought by the cam dise into the notches | 
L in the fixed part, and if the shaft be further rotated, the roller | 
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will be held in these notches by the periphery M of the cam dise. 
| Thus, during the first part of the movement of the shaft, the 
| handle, if released, will be returned by the spring to its initial 
| position, owing to the engagement of the roller K with the notch 
B of the cam disc, while during the second part of the movement 
j of the shaft, that is to say, while the roller K is retained in the 
| notches L the handle may be released, and will remain in any 
| desired position, since the shaft is no longer in operative connec- 
tion with the spring. The device above described is particularly 
applicable to controllers for variable speed motors. In this case, 
during the first part of the movement of the shaft, the resistance 
in series with the motor armature is varied for the purpose of 
starting, it being desirable, as well known, not to leave the con- 
troller in one of these positions ; while during the second part of 
the movement of the shaft, that is after the roller has been 
engaged by the notched plate, the resistance in circuit with the 
field of the motor is varied in order to give the desired variation 
in speed.— February 16th, 1910. 


3176. February 9th, 1909.—IMPROVEMENTS IN OR RELATING TO 
AUTOMATIC ELECTRIC SWITCHES, ELECTRICITY METERS, AND 
SIMILAR APPARATUS WHERE OPERATING OR CONTROLLING COILS 
ARE IN CIRCUIT WHILST THE APPARATUS 18 IN Usk, Frank 
Cedric Dannatt, of Lyndale, Westcombe Park-road, Black- 
heath. 

This invention is particularly applicable to use in electric 
switches for use with auto-transformers. The construction of the 





























Auto-Transformer 





switch can be gathered from the drawing. The arrangement of 
circuits is such that in operation, when, say, one lamp is switched 
on, the current flows from one main through the terminal B, 
through the starting coil D, auxiliary coil E, and the main coil F, 
to terminal A, pe | thence through the lamp and back to the 


a 
actuates the switch arm A and brings the bridge piece C into such 
ages that first the contacts X and Y are closed, then Z 
n this position the transformer is’ connected to the mains and 
lamp cireuit is put across the secondary. The starting coil D jg 
short circuited as soon as the contact Z is made, so that the lamp 
cireuit is now from the secondary of the transformer through 
terminal G, contacts Y and Z, through the auxiliary coil, the main 
coil, terminal A, and back to the secondary through the lamp, 
The auxiliary coil is so designed that these contacts remain closed 
as long as only the lamp is left on. When the load upon the 
circuit is increased to a predetermined value by switching on more 
lamps the excitation of the solenoid is such that the core jg 
drawn in to a further extent, and the switch arm A is moved to a 
position where the bridge piece C completes the contact Z!, ‘The 
effect of this last contact is to short circuit the auxiliary coi), the 
lamp cireuit being now through the main coil only. The main 
coil is so disposed as to hold the core in the last-mentioned posi- 
tion and keep contact Z! closed so long as the load exceeds g 
certain predetermined value. If by switching off the lamps the 
load is reduced below a predetermined value, the core is released 
to such a position that contact Z! is broken ; the first-described 
circuits, however, are again operative, and are maintained unti| 
by switching off all the lamps the solenoid coils are de-eneryised 
and the switch arm moves to the “off” position. In this * off” 
position the transformer is disconnected from the mains. The 
switch arm may be brought into “off” position by gravity, for 
| example, by weights H as shown, or by spring action. A datping 
| device, such as dashpot 8, may be provided if required to steady 
the movements.— February 6th, 1910. . 





MISCELLANEOUS. 


| 10,194. April 29th, 1909.—IMPROVEMENTS IN THE CONSTRUCTIOX 
OF WIND TURBINES OR WINDMILLS, James Arthur Leeming, 
of St. Stephen’s House, Westminster Bridge, London, S.\,,,; 
This invention relates to improvements in the construction of 
windmills or wind turbines, and has for its object to provide a 
frame for carrying a centrally hung wind wheel supported on two 
bearings, such frame being supported or pivoted below the wind 
| wheel and free to revolve with the wind. The left-hand engray 
ing shows a wind wheel A mounted at the top of a girder frame. 
work B, the latter being so constructed as to lave a bearing sup. 
port C at both ends of wind wheel axle. The girder framework 
is provided with a tailpiece D and is constructed so as to turn 
| freely to the wind on two roller or ball bearings, one being at the 
| base of the girder framework as shown at E, and the other im- 
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The latter 


shown at F. 
bearing consists of an annular ring F so designed as to prevent the 
girder framework having any upward motion or side motion, but 
leaving the girder framework free to revolve by means of rollers ( 
attached to the girder framework, substantially as shown on an 


mediately under the wind wheel as 


enlarged scale in the top right-hand engraving. Alternatively the 
ring may be rigidly attached to the tower and the rollers to the 
guy ropes, but this form of construction is not illustrated. To 
keep the girder framework or tower in an upright position the 
annular ring F is provided with eyes or holes and_ secure) 
anchored to the ground by means of steel guy ropes of rods H. 
The latter are secured at the lower ends on to earth rods and 
anchor plates or securely attached to guy posts planted in the 
ground. In either case screw adjustment is provided for altering 
the tension on guy ropes and plumbing tower The bottom right 
hand engraving shows an enlarged diagram of roller bearing E at 
the base of the girder framework. In this diagram E is the base 
plate with bottom roller race, J is a cup casting with the top roller 
race and K is a ball and base of girder framework casting. The 
castings J and K constitute a ball and socket alignment joint at the 
foot of the tower. —Fehbruary 16th, 1910. 
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M. GLover AND Co., Holbeck-lane, Leeds.—Circular describing 
Glover's new patent foot-power letter-copying press. The press is 
operated by means of a pedal and toggle motion, which can be 
adjusted as required. It is quick in action, simple and neat in 
appearance. 

RICHARD JOHNSON, CLAPHAM AND Morris, Limited, Lever-street, 
Manchester.—‘‘ Reinforced Brickwork and the Clothing of Steel 
framed and Reinforced Concrete Buildings” is the subject of this 
catalogue. The book contains a short description, with tests and 
examples of buildings erected under Brown’s patented system. The 
book enables all interested to obtain an excellent impression of the 
uses to which this system of construction can be applied, as well as 
the probable cost. 

JouN Grpps AND Son, 72-76, Duke-street, Liverpool.—‘‘ Mechan- 
ical Ventilation Specialities” is the title of this firm’s latest 
catalogue. The book contains numerous illustrations and parti 
culars of appliances, such as fans for air propelling and ventilating, 
driven by belts, motors and steam engines ; ships’ ventilators of 
the weather-proof downcast type, and views of extraction and 
dust-collecting plants installed in different factories. This firm 
makes a speciality of a motor-driven fan, the motor of which is 
effectively enclosed to prevent access of both dust and water, and 
the fans have their tiedes secured by means of a double boss 
locked with flanges in such a manner as to grip them and prevent 
their flying out. 

Ruston, Proctor AND Co., Lincoln.—Catalogue No, 1580 has 
reached us. This is the company’s latest publication dealing with 
portable steam engines, and it contains many excellent illustrations 
showing the various parts of these engines, and each illustration 
is accompanied by a concise description. With the aid of this cata- 
logue it is possible to gain a clear insight into the construction of 
the principal parts of this firm’s engines with a minimum amount 
of trouble. A copy of a testimonial on e 4 of the catalogue 
states that an engine which wa: delivered in the year 1865, has 
been in continuous service ever since, and that it is still in good 
working order. Some results of a test carried out by Professor 
Gutermuth on a 20 horse-power engine are given on page 11. 
Single and double-cylinder portable engines are dealt with, also 
compound and compound condensing portable engines. Dimensions, 
weights and other particulars of interest to buyers are given in 
tabular form. At the end of the catalogue various appliances are 
dealt with for burning straw, oil and sawdust in these engines. On 
the last page there isan illustration of a ‘‘ Ruston” portable electric 
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COLLAPSE OF AN TMPORTANT CANAL HEAD 
SLUICE IN EGYPT. 
By SIR HANBURY BROWN, K.C.M.G, 


On December 26th last the head regulator of the main 
central canal of the Delta of Egypt became an utter 
wreck with startling suddenness. At 6.30 p.m. the watch- 
man on duty noticed an ebullition in the water downstream 
of the regulator, and immediately sent word to his chief. 
Before the latter could arrive—the spring meanwhile 
crowing stronger and stronger—cracks began to appear 
in the masonry, and the whole work, with the exception 
of the lock and lock-Swall,* rapidly;*subsided, collapsing 
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| was in any way unsafe until the spring appeared. The 
| official report states that the usual soundings had been 
| regularly taken with the object of detecting scour or 
| erosion, and that they had shown the floor and pro- 
| tecting pitching to be undisturbed. The report goes on 
| to explain what happened in the following words :— 
“The only possible explanation of the accident is, that 
by the action of underground springs cavities had formed 
beneath the actual structure, in positions where it was 
quite impossible to detect them, and their existence 
| remained unsuspected until, under the pressure due to 
| the closure of the work, the water suddenly forced a 
' passage through the diminished section of the soil sup- 


of those who do not know a short description will be 
given. Ata point 15 miles north of Cairo the Nile bifur- 
cates into two branches, which, after a course of 148 
miles, tail into the sea, the right branch near Pmietta 
and the left near Rosetta. Immediately belcw the point 
of bifurcation each river branch is spanned by a magnifi- 
cent regulator of sixty-one openings of 5 m. (16ft. 5in.) 
each, controlled by gates moving in vertical grooves. On 
the left of the Rosetta Branch barrage is the head regu- 
lator of the Behera Canal which irrigates the west of the 
Delta. On the right of the Damietta Branch barrage is 
| the head regulator of the Tewfiki Canal which serves the 
east of the Delta; and in the centre between the two 
barrages was the ill-fated head of the Menufia Canal 
which irrigates the central Delta. Of these the Tewfiki 














GENERAL VIEW OF THE MENUFIA HEAD REGULATOR 


completely into a heap of ruins within half an hour of 
the first alarm. 

The work that has perished was known as the Menufia 
Head. Through it passed all the water that irrigates 
the important section of the Delta of Egypt which lies 
between the two branches of the Nile, except only a 
comparatively small amount that flows during the flood 
season in two high-level canals on either side of the main 
canal. Its waterway was made up of seven openings of 
41m. (14ft.) each, with an associated lock of 8m. 
(26ft. 8in.) width. 

There is little doubt that the failure took place in conse- 
quence of the formation of a cavity near and under the up- 
stream end of the second pier from the lock. This seems 





Head is the only one that has been built new since the 
| British occupation began. But the two barrages have 
| also been reinforced and consolidated from end to end; 
| and the Behera Head—an old work—has been added to 
}and thoroughly overhauled. When this last work was 
| complete it was considered that the whole Barrage group 
was at length sound throughout. 

The Menufia Head alone of all the original main canal 
works at the Delta Barrage had not been strengthened with 
| respect to its foundations, though various minor protec- 
| tive works had been carried out, and its lock had been 

reconstructed about the year 1890. The lock is the only 

part of the structure still standing. The original work 
‘did not seem to call for any strengthening, for it had 
| never shown any signs of weakness, and it was regarded 
as the best built and most substantial of all the original 

Barrage works. 

The twin barrages were commenced in 1843, and were 
| said to be finished in 1861. At any rate, in 1863 the 
river level was raised from 3ft. to 4ft. by closing the 
Barrage openings. As a result of this regulation, some of 
the sand below the floor of the Rosetta Branch barrage 
| was carried away by “piping,” the work was partially 

Presumably 
| the head was then taken off the work by removing the 


| undermined, and ominous cracks appeared. 
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carried away the subsoil, leaving the foundations unsup- | 
ported over large areas, upon which the work commenced 
to subside by its own weight, and the collapse of the 
whole structure naturally followed.” 

Thus it appears that the work failed through the action 
known as “piping,” that is, through the formation of 
runs below the floor by water moving under the influence 
of a head. 

In the case of works built on sand and subjected to a 
head of water, there is always movement of water in the | 
foundation bed below the floor from upstream to down- | 
stream. But if the resistance encountered is sufficiently | 
great, the rate of flow is so low that the substratum of the | 
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CROSS SECTION SHOWING FOUNDATIONS 


clear from the manner of the collapse. The upper end of the 
second pier sank several feet, and all the rest of the work 
fell in towards it, the arches breaking up at the same 
time. The pier that first subsided remains much higher 
above water than anything else, its downstream end 
remaining nearly in place; and, in fact, there is little else 
of the sluice that is visible. 

Immediately before the catastrophe the regulator was 
holding up a head of 8.44 m. (11ft. 3}in.) of water. It 
was considered capable of supporting a head of, at least, | 
4m. (13ft.) without danger; and it had actually, at the 
same period of the year before, held up a greater head 
than that under which it failed. In December last the 
head had been brought on to the work gradually. There 
was not the slightest reason for suspecting that the work 
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| closing apparatus from the openings. Again, in 1867, when 

| the same Barrage was subjected to a head, a length com- 

| prising several bays was displaced toa perceptible extent. 

| This portion was then enclosed by a cofferdam, but 

| thereafter, until 1884, the Barrage was practically con- 

| demned and treated as useless except as a bridge for 
traffic crossing the river. 

It is worth while to call to mind the causes that led to 
| the failure of the Barrage itself, as it may be that the 
| recent disaster to its subsidiary work is attributable to 
something of the same nature, the conditions of labour 
and superintendence during construction having been the 
| same in both cases. The Damietta Branch barrage was 
| the first of the two barrages to be built, and it is recorded 
| that little difficulty was met with in its construction and 
| that the work was excellent. But it was otherwise with 
| the Rosetta Branch barrage. This barrage was begun in 
| June, 1847, and by this time Mehemet Ali, the Viceroy of 
| Egypt, had become impatient for the completion of the 
work. So, in his characteristic way, he ordered a definite 
rate of daily progress, no matter what the difficulties 

|might be. It so happened that the river levels at the 

work is not disturbed. Should, however, a run be} time were unusually high. Difficulties also arose in 
created in which the velocity of flow is high enough to | consequence of the earth excavated from the foundations 
carry along grains of sand, by degrees the leak will in- | having been thrown by the Corvée too near the edge of 
crease until it undermines the work and causes its | the pit, thereby causing slips which hindered the work. 
failure. This action of “ piping’ sometimes does not | But dismissal was the alternative to compliance with the 
betray itself until it has developed to a serious extent, and | Viceroy’s order. So Monsieur Mougel, the French 
in the case under consideration it was not detected until | engineer in charge, built to order. Into the flowing water 
it had passed the stage of possible control. As Linant} went the concrete at the rate required to complete the 
Pasha remarked of the barrage itself in 1871: “Il est | daily task. Naturally, the lime of the concrete mixture 
recouvert d’un beau surtout, mais la maladie le travaille | was carried away by the moving water, and the concrete 
intérieurement.” | thereby lost the ingredient which gave it the property of 
The Menufia Head was one of the regulating works | setting. Naturally, also, springs found their way through 
which form the Barrage group at the apex of the Delta | the material that remained, and upon which the barrage 
of Egypt. Those who know Egypt will not need to be told | was to be supported. It is not surprising that, such being 
what the Delta Barrage is and does. But for the benefit | the method of construction, there should have beep 2, flow 
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of water under the floor when the barrage was subjected 
to a head of water. 

Whether the foundations of the Menufia Head suffered 
from like recklessness of construction there is no record 
to show. But though the administration and super- 
intendence were the same, the physical conditions were 
different. The foundation level of the canal head was 
probably some 6ft. to 8ft. higher than that of the Barrage, 
and the bottom concrete had not to be laid in the bed of 
a flowing river. The foundations of the canal head must 





undoubtedly have been sounder than those of the Rosetta 
Branch barrage, otherwise the work would have not done 
its duty so well for the last twenty years. Probably, | 
however, if the foundations had been less sound, or had 
inspired less confidence in their soundness, the sluice 
might have existed longer, for it would have been safe- | 
guarded in one or more of the ways that were adopted for | 
the security of the main barrages. 

In the case of the main barrages two distinct operations 
were carried out to restore them to usefulness and 
efficiency. The first operation was commenced in 1886 
and was completed in 1890. It consisted in constructing | 
over the old defective floor a skin of sound masonry with 
apron extensions up and down stream, care being taken 
during construction that all springs were properly | 
staunched. The accompanying cross section of the | 
Barrage gives the type design for these additions, show- 
ing the principle followed in the restoration work. By 
giving the old floor a sound water-tight covering, and 
extending the solid floor up and down stream, the defec- | 
tive foundations were enclosed and cut off from direct con- 
nection with the river. At the same time the path of travel 
of the percolation water was much increased in length. | 
The tendency to “ piping” was thus sufficiently checked. | 

The second operation that was carried out for the | 
further consolidation of the Barrage was a somewhat 
remarkable one. It was felt that, if the bottom stratum 
of the old floor, which was practically loose concrete 
metal without mortar, could also be made impermeable, 
additional security would be obtained. So it was decided | 
to make an attempt to replace the binding material which 
had been washed away during construction. The method 
adopted was this. Holes were jumped in the masonry 
of the piers, as shown by the strong lines in the accom- 
panying diagram section, and by dots on the plan. These 
bore-holes were cleared to 4ft. or 5ft. below the lowest 
level of the foundations. Cement grout was then poured 
into each bore in succession, and the pouring continued 
until the grout filled the bore to the level of the roadway 
or pier tops. When the bore was full of liquid cement | 
grout, the pressure exerted by the column of cement at | 
the bottom of the bore was 2.40 tons per square foot for 
the roadway bores, and 1.76 tons per square foot for the 
others. So great a pressure was sufficient to force the 
cement into all cavities in communication with the bore, | 
so that the grout must first have enveloped all loose 
material, and then, by its property of setting, have com- 
pacted it into a solid mass. Satisfactory evidence of the 
travel and setting of the cement below the floor was 
obtained when clearing adjacent bores. 

Now that the Menutia Head has collapsed, the question 
is asked why that work was not treated in the same 
way and at the same time as the Barrage itself. The 
answer has already been given. There has never been in 
the minds of any of the engineers, who at different times 
have been responsible for the Barrage works, any sus- 
picion that there was anything wrong with it. Hence, 
if it had been proposed to incur expenditure in fortifying 
the work, financial sanction would probably have been 
withheld for want of sufficient justification. 

If the Menufia Head had failed at highest flood, 
instead of in December, when winter levels had been 
reached, the consequences might have been disastrous. | 
The head of water on the work in flood, however, would | 
never be as much as when the canal discharges are 
reduced in December as a prelude to the winter clear- | 
ances of the Delta canals. 

It has been decided to build the new head a little to | 
the west of the existing intake, and to connect it with | 
the present channel a short distance below the site of | 
the old head. It will be made up of 9 bays of 5 m. (16ft. | 
5in.) each, and an associated lock. 

The moral of the accident appears to be that it is as | 
important to take soundings upstream for the detection | 
of the first beginnings of “ piping,” as it is to take sound- | 
ings downstream with the object of detetting scour or 
erosion. 

Naturally, this disaster suggests the fear that the same 
causes which led to the ruin of one regulator may lead to 
the ruin of another, and that the same catastrophe 
might happen to the Delta Barrage itself. If the Barrage 
were to fail in summer, when it is completely damming 
the river and forcing the whole of its discharge into 
the canals for the irrigation of the cotton crop of the 
Delta, the consequences would be serious indeed. But 
those who are now responsible for the irrigation of 
Lower Egypt may congratulate themselves that their 
predecessors did not rest content with strengthening the 
Barrage in the manner above described, but put into 
execution a project designed to reduce the maximum 
head that the Barrage would in future be liable to sustain 
from 4m. or more to3m. This was effected by con- 
structing subsidiary weirs downstream of the barrages to 
pond up the water between the new and the old works. 
The water level downstream of the Barrage being thus 
raised, the head of water it is called upon to support has 
been consequently reduced. 

It is to be hoped that, whatever confidence may be 
felt in the power of the Barrage to support a greater 
head than 8m., present and future engineers will risk 
nothing, but will be satisfied to respect this limit. The 
loss of the Menufia Head, if it teaches caution and so 
contributes to the safety of the main barrages, may be a 
blessing in disguise; but a disguise the Finance Ministry 
is not likely to penetrate, as the construction of the new 
head to replace that which has been lost will cost about 





|son of the designs of the two systems. 
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IMPULSE MARINE TURBINES IN GERMANY. 


ForeEIGN designers frequently adopt and mature with | 


great success very different methods to ourselves of 
attaining the same result, and in many cases where one 
would naturally be inclined to imagine that the method 
adopted would be virtually the same the variableness of 
the idea is sometimes most marked. In locomotives, for 


instance, the plate frame of British manufacturers is | 


almost invariably discarded in the United States in 
favour of a bar frame. In France, battleships built 
ostensibly to compete with our own were for years 
designed with single-gun turrets arranged lozenge-wise in 


| contra-distinction to our own system of having two twin 
| turrets, one at each end of the ship. 


In the adoption of 


| marine turbines, where British practice has been directed 


almost entirely to the use of reaction turbines on multiple 
shafts, German designers have aimed particularly at 
making the velocity compounded impulse turbines applic- 
able in conjunction with twin screws. 


|and the principal point of difference between the two 
systems lies in the greater efficiency of the screws | 
| obtainable under the latter conditions. 


The following table shows, for the same speeds of ship 


in each case, the difference between the power developed | 


by the turbine-driven vessel and by the reciprocating 
ship, and indicates very clearly how, though the reaction 
turbine per seis more economical than the velocity com- 


| pounded type, the difference is fully counterbalanced by 
| the inferior propeller efficiency inevitable at the high 


rates of revolution at which the reaction type must run:- 


A high measure of | 
| success has been attained in this in several classes of ship, | 


| among the more important ; but in each case the details 
| of construction have been rather different. The design 
illustrated is one which has been evolved after many years 
of careful experimenting on a very large scale by the Alloo. 
meine Elektricitiits Gesellschaftof Berlin. Asin the original 
Curtis turbine, of which the German patents have been 
exploited by the A.E.G., the turbine consists of several 
stages of velocity compounded blades in series. For the 
lower pressures, however, the A.E.G. has preferred to 
mount the revolving blades upon a drum instead of ye. 
taining the dise construction throughout as has been done 
in the American installations in the Salem and North 
| Dakota. Referring to the Supplement, the steam enters 
through the cast steel supply chamber 1 and passes 
through the nozzle ring 2 across the first set of moving 
blades mounted on the disc 8, subsequently traversing the 
other series of blades on dises 3a, 3b, &c., to do which it 
has to pass through the nozzles at the periphery of dia- 
| phragms 4, 4a,46, &e. After passing through 4¢ on to 
the remaining blades on the drum 5, the action of the 
steam gradually changes to one more of acombined impulse 
| and reaction nature such as is found in the usual Parsons 
turbine rather than maintaining the velocity compounded 
principle observed at the high pressure end. The astern 
turbine, 6, is practically the same, though the thermal 
efficiency is sacrificed to reduce the size. The turbine 
discs are of cast steel and are mounted on_ the 
forged steel central shaft 7, which made in 
two parts and jointed between the two portions of 
the turbine. The bearings are of brass lined with white 
metal in the usual way, but there is a marked difference 
in the thrust block design between German and British 
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Hamburg ... 
Lubeck 3 
Stuttgart 
Stettin 
Birmingham 
Salem... ... 


V. 150 class 
¥. 168 


German T.B.D., 


As we have often pointed out in our columns, all 


| the German destroyers of the last two years, with the 


exception of about three boats, have been fitted with 
twin-screw turbines. The simplicity made possible by 
such a system, provided that it can maintain, as the above 


table fully proves, the same or even better efficiency than | 


a multiple-shaft arrangement, is beyond doubt one that 
will be much more widely adopted. In this country, 


| where relatively little has been done in the development 
of the German system, every one is now familiar with the 


well-known Parsons type. It is, therefore, with no little 
interest that we are now able to make a definite compari- 
In the lower 
figure in the Supplement is shown a sectional elevation of 


the complete independent unit type now accepted in the | 
| through each than about 1450ft. per second, there is no 


German navy, the design being for an 8000 shaft horse- 


power unit for one of the most recent classes of destroyers. ! 


Cruiser (reciprocating 
Parsons turbine 


reciprocating his 
Parsons turbine) 


reciprocating)... 
Curtis turbine 


reciprocating 
A.E.G. turbine 


~ . > . No. of 
Type. S.H.P, LHP. shafts. 


Revolu- 
tions. 
146 


11,250 2 
13,800 e { 
13,600 2 
15,500 f 
14,450 
12,850 


- 10,800 
10,300 


practice, the latter being composed of numerous brass 
| rings only adjustable simultaneously, while in the German 
design relatively few cast steel rings, faced with white 
metal are adopted, the adjustment being made in the 
usual manner. All the blading is of hard drawn brass, as 
in the Parsons turbine, but the section is of different 
form, and only three standard widths, 14 mm., 20 mm., 
| and 28 mm., are employed. An iron band surrounds the 
| tips of the blades. Itis perforated with holes, through which 
}& projection on the blade tip protrudes, this being 
hammered down to hold the blade in place, instead of 
the lacing and soldering adopted in the Parsons turbine. 
Owing to the fact that the number of diaphragms 
adopted is such as to split up the total heat drop into 
such stages as would not involve a greater steam velocity, 


need to use the diverging nozzles which would become 









































essential for efficiency were the steam 





speed to exceed 1500ft. per second. 
As it is, nickel steel blades are cast 
into the cast iron diaphragm rings— 
i.e., eight—and act excellently. The 
high-pressure portion of the cylinder 
is of cast steel and the low-pressure 
portion of cast iron, bolted together 
with nickel steel bolts. The cylinder 























is secured at the foot opposite the 
centre of the exhaust pipe, while the 
forward. foot is free to slide when the 
cylinder expands under heat. The 
glands are composed of hard carbon 
blocks, and are lubricated and packed 
with steam. They possess the great 
advantage of being easily renewable 
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Fig. 1-ENGINE-ROOM OF THE GERMAN CRUISER MAINZ 


Fig. 2 indicates the general arrangement of such turbines 
in the engine-room. The other sectional elevations in 
the Supplement show the corresponding turbine arrange- 
ment for the British Admiralty type of destroyer 
machinery. 

Interest, however, centres round the foreign turbine for 
the moment. The general principle of the design, that 
of two or more velocity compounded blades in series on 
one shaft is that introduced by Mr. Charles G. Curtis, of 
New York, many years ago. A few vessels with this 
turbine system have been built in America—the Southern 
Pacific steamer Creole, the U.S. cruiser Salem and battle- 
ship North Dakota, and Japanese cruiser Ibuki, being 





without lifting cylinder cover or rotor, 
a feature that should certainly be 
introduced into British practice, 
where the design of glands is not 
nearly so good, and where any damage 
to the fins or rings necessitates lifting the turbine rotor. 
The bearings are carried on the cast steel supporting 
| brackets shown in the end views. This construction is 
| rendered essential to some degree by the fact that the 
| separating diaphragms are made in one piece, and are 
| placed on the shaft between the dises in the early stages 
| of construction. Should any mishap befall these—it has 
| occurred in one or two cases—the difficulty of overhauling 
this type of turbine, and of dismantling discs and 
diaphragms alternately from the shaft, may be better 
imagined than described. The drum is of cast steel, a 
material of which the fullest use is made in German 


| turbine construction. 
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Although the torpedo craft are fitted with single-cylinder 
units, the third-class cruisers of the Mainz type, which 
has proved so remarkably successful, are fitted with two 
cylinders disposed tandem fashion on each shaft, while 
the same arrangement is to be adopted in the battleship 
being built by the Vulean Company, which, however, is 
to have three shafts. 

In these cases the turbine is divided at the point 
between the dise and drum portions. The outline 
arrangement of the Mainz’s engine-room is shown in 
Fig. 1. The weight of these twin-screw installations, in 





spite of the greater diameter of cylinder necessary, com- 
pares favourably with that of the Parsons type. In the 


The second German vessel with A.E.G. turbines was 
the torpedo-boat destroyer V 161, which attained con- 
siderably over 33 knots, though in rather shallow water. 
Her turbines ran at about 690 revolutions, weighed 28 
tons each, and developed together nearly 15,000 shaft 
horse-power, though the designed conditions were 12,000 
shaft horse-power for 30 knots at 570 revolutions. Under 
test in the shops this latter power was attained with a 
steam consumption per shaft horse-power of 13.2 lb. of 
water per hour, the pressure being 230lb. absolute and 
the vacuum 28in. During the 33-knot trial the vacuum, 


however, fell to 27in. and the steam used per shaft horse- 
power rose to 13.75 lb. 
































D Toby pac | 


rg he 
































Tue Excineer 


Fig. 2—-ARRANGEMENT OF MACHINERY IN GERMAN TORPEDO BOAT DESTROYER 


ocean-going destroyers of the Tartar and Beagle classes, 
with turbines of the type illustrated, the complete weight 
of turbines only is about 78 tons, whereas the units shown 
in the Supplement do not exceed about 28 tons each. 
The steam consumption per unit of power in these 
cases is about the same. The gain appears to be due to 
the wide use of cast steel and to the lower factors of 
safety that have been adopted, as well as to the great 
reduction in the excessive complication caused -by the 
adoption of cruising cylinders in British practice, with 
the attendant increase in weight of piping and valves. 
The first Impulse marine turbine adopted in Germany 
was in the Hamburg-American Channel steamer Kaiser, 
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Fig. 3—ENGINE-ROOM OF THE KAISER 


of 1950 tons displacement. Propelled by twin screws 
and A.E.G, turbines of a total shaft horse-power of 6600, 
the Kaiser attained 20.46 knots under conditions which 
indicated a high degree of economy. Her turbines were 
of rather a curious type, the upper part of the casing 
being split along the top centre line, and so arranged that 
the two top quarters could be opened out on hinges. 
This added greatly to the weight, and the system was not 
repeated. The revolutions in this case were 565, giving 
a peripheral blade speed of about 230ft. per second. 
There were five dises, the first carrying three rows of | 
blades and the remainder two rows each, while the drum 
portion carried about twenty-four rows. The engine- | 
room arrangement of the Kaiser is shown in Fig. 3, 





ino less than 27.5 knots as a mean of two runs, the 


| owing more to questions of propeller design rather than 
| to those of the turbine, and consequently three or four 
| shafts will probably be found essential in larger vessels. 
| In the North Dakota and Ibuki, each of which has 
| exceeded 30,000 shaft horse-power, twin screws have been 


| of the development of the German impulse turbine, is 
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Three later destroyers were then ordered from the 
Vulcan Company with this type of turbine, the designed 
power being 13,200 shaft horse-power at 650 revolutions, 
but on trial about 16,000 shaft horse-power was actually 
attained, the revolutions being 661 and the mean speed 
32.25 knots, with a displacement of about 640 tons. A 
maximum speed on one run of 34.46 knots was attained 
by one of the vessels, which were passed into the German 
navy late last summer. 

The trials of the Mainz are also extremely interesting, 
as the vessel is somewhat similar in size to the American 
and British cruisers of the Salem and Bristol types. In 
August last year, on a 15-mile deep sea course, the wind 











being force 6-7 on the Beaufort scale, this vessel attained 


revolutions being 323 per minute and the mean shaft 
horse-power developed 27,280. For this power the tur- 
bines have a mean blade diameter of nearly 8ft. This 
result, on a displacement exceeding 4000 tons, is ex- 
tremely good. 

So far, it appears that the twin-screw arrangement is 
highly satisfactory for small vessels or those of relatively 
low power, but it is doubtful whether it is advisable to 
exceed 10,000 to 12,000 shaft horse-power in one unit 


adopted, but the turbine units become unwieldy, on 
account of the low speed of rotation, and in the latter 
vessel, at least, the steam economy was not particularly 
good. 

That British builders are keenly alive to the importance 


shown by the fact that one or two of the Clyde firms are 
already experimenting in this direction. John Brown and 
Co., Ltd., of Clydebank, have in hand H.M.S. Bristol and 
two destroyers, which are being engined by them with 
turbines of this type, and other vessels with these 
turbines are under consideration in different parts of the 
country. The energy and originality with which our 
German friends have forced the development of the type 
of turbine propulsion which they have favoured from the 
first can only result in the recognition of their well- 
merited success, for even with the long start obtained in 
this country in the field of marine turbines, they can, at 
least, claim that the courage of their opinions has been 
well rewarded, if only in giving usa fresh standard of 


THE STABILITY OF SHIPS. 





THERE is often much loose thinking, and more loose 
talking, concerning the stability of ocean-going steamers 
amongst those who ought to be better informed than the 
comments made sometimes seem to indicate. There 
appears to be a feeling abroad that ships are being built 
with too much upper work, too many decks, and too much 
top-hamper generally. It would be idle to deny that the 
modern ship is developing more and more in that direc- 
tion, and that, to the uninitiated, appearances go against 
her. A constant demand for elevated accommodation by 
those passengers able to afford the luxury creates a corre- 
sponding supply, and the shipbuilder finds no difficulty 
in providing palatial structures of superimposed decks 
and tiers of cabins to satisfy it. 

The result is often that such a ship, be she ever so 
handsome, has what is called a “topheavy” look. 
The word “topheavy” is a loose term to which we 
take exception. Topheaviness, if we understand it to 
mean either a lack of initial stability, or a deficiency in 
range of righting power, is not a question of height of ship 
out of the water only. A ship may be dangerously near 
instability in the upright condition with little or no height 
of upper works, and a certain height of freeboard is an 
absolute necessity if she is to have any range of righting 
power. So, then, we must look to all the conditions 
which combine to produce the state of balance usually 
termed the condition of stability, before founding a judg- 
ment as to a ship’s qualities in this connection. 

For convenience of thought we may assume a fixed 
displacement and draught of water, 7.¢., that of the ship 
in her loaded condition. For this there is a fixed height 
of transverse centre of buoyancy, depending upon the 
vertical distribution of the displacement. It is, in fact, 
the position of the centre of gravity of a homogeneous 
body of exactly the same shape as the immersed portion 
of the ship. 

The height of the metacentre above the centre of 
buoyancy for all moderate angles of heel is also a definite 
quantity, depending upon the form of the vessel, and it 
is readily calculable. For a fixed displacement and 
draught, which we have assumed, it is dependent wholly 
on the mean breadth of the water plane. These two 
factors, then, are quite definite, and the ship designer has 
no difficulty in knowing accurately their values. The 
actual power of the vessel to return to the upright when 
forcibly displaced from that position, however, depends upon 
the height of the metacentre above the centre of gravity of 
the ship, and not primarily upon its height above the 
centre of buoyancy. Here we are confronted with a less 
determinate quantity. The position of the metacentre 
relatively to any datum line, say the keel of the ship, is 
known from its height above the centre of buoyancy; but 
we must know also the position of the centre of gravity 
of the ship relatively to the same datum line before we 
can find the relative positions of the metacentre and the 
centre of gravity, or the metacentric height as it is called, 
upon which the stability qualities of the vessel depend. 

For war vessels and for fast passenger ships, carrying 
little or no cargo, the position is not difficult to estimate 
within quite small limits during the evolution of the 
design. In these, providing always that there be no 
serious change of disposition of weights, the final stability 
values for small angles of heel may be closely approxi- 
mated to. The question of range of stability—meaning 
by this the possession of a force tending to return the 
ship to the upright—involves a longer process of calcula- 
tion, but is just as definite. In warships with very low 
freeboard the range of stability may be comparatively 
small, even with a good initial stability; but in ocean 
liners the tall side gives a rapidly increasing righting 
power up to large angles of heel. This assumes that ports 
and sidelights are closed, all immersed parts waier- 
tight, and no weights shifted on board. In these cases, 
then, it is usually sufficient to ensure ample initial 
stability, knowing that this quantity rapidly increases 
with heeling. 

From these considerations it will be seen that there 
should be no occasion for nervousness on the part of the 
travelling public, even where vessels have large numbers 
of superimposed decks, giving an appearance of top- 
heaviness. All the stability values should be known by 
the designer, and the same amount of righting power 
provided on a ship having many decks as in one having 
few. 

There is an added consideration, however, in the former 
case, which does not hold in the latter, namely, the up- 
setting effect of a heavy wind blowing on one side of the 
high ship, and possibly blowing against the under sides 
of shelter and boat decks. It must be remembered also 
that passengers are not only high up, but that they usually 
all go to the leeward side when a beam wind is blowing. 
There is the further consideration also of the momentum 
which high superstructures have when the ship is rolling 
in a heavy seaway. The effect of position of passengers 
can be calculated and allowed for. Wind pressure and 
momentum are somewhat indeterminate, but naturally a 
ship designer makes ample allowance for these in fixing 
the metacentric height necessary for his ship. Experience 
has shown that for liners such as we are considering this 
should not be much less than 12in., but for excursion 
steamers, in which the number of passengers is large, 
and their tendency is to go as high as possible, and often 
all to one side, the height may need to be 8ft. or 4ft. 

But, itis asked, why not make the breadth of the liner 
a little greater, and so increase her metacentric height 
also, and obtain a margin of safety which will satisfy even 
the most timorous? That, indeed, is just the problem the 
designer of sea-going ships has to face. He is always 
between the Scylla and Charybdis of too little or too much 
metacentric height. Assuming that he have a free hand 
as to breadth of ship, which is not often the case, it would 
be fatal to the comfort of a passenger liner to give her 
too much initial stability, for that means a violent return 





excellence to excel, 


to the upright at every heel caused by the waves, and 





consequently quick, heavy, and even dangerous rolling. A 
ship, to have seakindliness, must have only a moderate 
metacentric height, and in the cases mentioned this is 
easily determinable beforehand from past experience. To 


make quite sure, most shipbuilders make a test of the initial | 


stability of every ship after completion by moving known 
weights across the deck a known distance, and noting the 
inclination of the ship produced thereby. From this, the 
righting moment is directly deducible, and the position of 
the centre of gravity can be verified. There should there- 
fore be no difficulty nor doubt in such a case as this, 
whether the ship have a top-heavy appearance or not. 
The case for cargo steamers, and for those which carry 
passengers an: a very considerable amount of cargo, is on 
a different basis. Here the problem is largely one of 
stowage. It is obvious that a ship carrying a certain 
deadweight may have that deadweight consisting of 
materials of varying density, and consequently the 
position of the centre of gravity of ship and cargo in the 
loaded condition is a variable. The general rule is to 


calculate the metacentric height when the holds are | 


stowed full of a homogeneous cargo and the coal and | details of the requirements, with the result that the Muni- 
consumable stores are out of the ship. It is evident that if | cipal Director was inundated with plans, suggestions, and 


the stevedore have ordinary ability and freedom of action | 


this will always be the worst position—that is, the centre 
of gravity will be at its highest, and consequently the 
metacentric height least. If a fair allowance be made in 
this condition for initial stability, a ship of ordinary pro- 
portions should be absolutely safe as far as stability 
values are concerned. The question then becomes— 
How much latitude must one allow for want of knowledge 
or care on the part of those responsible for lading and 
working the ship? What are the possible contingencies 
that may occur? If. for instance, part of the cargo 
be of great density, such as lead, }“y iron or rails, 
and for some real or imaginary reason this weight be 
stowed in a higher position than it should be, we have at 
once a condition not allowed for in the calculations and a 
consequent reduction of righting moment. Suppose, 
again, that the ship be fitted with ‘tween-deck bunkers 
and the lower bunkers be emptied of coal before the upper 
ones are trimmed down into the lower position, we have 
a state of matters tending in the same direction. A ship 
so laden might be found to have a tendency to loll to one 
side or the other. It is possible that the captain, noticing 
this, would, to improve matters, order ballast tanks to be 
filled. During the process of filling quite a considerable 
time must elapse, during which there would be a free 
surface of water in the tanks, and this would temporarily 
add tothe danger, although when the tanks were quite 
filled the righting moment would be increased. To 
obviate this, most modern ships of large size have ballast 
tanks which are divided longitudinally at the centre line 
of the ship, by a vertical water-tight keel plate, and care 
is taken to fill only one or two tanks at a time. 

In ships of well-deck type there is always a chance, when 
rolling, of shipping a heavy sea in the well. Such an influx 
is not immediately got rid of, and its weight would tem- 
porarily militate against the stability of the vessel. Of 
course, if by any chance a ship should get water into the 
holds or bilges through hatches or other openings, such 
free water would act detrimentally in the same direction, 
even if the quantity were inconsiderable fram a buoyancy 
point of view. 

It will be seen, then, that the safety of ocean-going 
steamers which carry cargo, from stability considerations 
alone, is more a question of management than design, and 
that, given a knowledge of the qualities of any particular 
vessel, with care in lading and handling, she should 
always be absolutely safe, for the designer will have 
allowed an ample margin of metacentric height for the 
service upon which she is engaged, from his accumulated 
data of other ships whose record has been good. 

The general public is naturally uneasy when a large 
vessel with many passengers disappears absolutely, and 
leaves no trace, but that is no sufficient reason for at once 
dubbing the ship “ topheavy "and blaming the design as 
being unsafe, on the assumption that the cause of loss is 
what is popularly known as turning turtle. 

The late Professor Elgar once said, “It often diverts 
attention from the main cause of loss to say that it 
occurred because the ship was unstable. The fact is 
that the ship has frequently so little to do with the matter 
and the stowage so much that it is the latter which should 
be blamed for the instability and not the ship herself.” 

While that is perfectly true, it will probably do little or 
nothing to allay any uneasy feeling which may exist. At 
the same time it narrows the issue considerably to have 
a correct conception of the probabilities of any particular 
or suspected case of instability which may occur. 

The plain procedure for owners is to have a full know- 
ledge of the qualities of every vessel owned by them, and 
to lay down certain rules as to stowage of cargo with 
respect to position of centre of gravity when fully laden, 
which may not on any consideration be departed from. 

This is, of course, more easily said than done, for where 
large cargoes of mixed commodities have to be securely 
stowed by a fixed sailing date, and the stevedore has to 
deal with many ships, there is always a tendency to stow 
carelessly, and to give scant attention to the exact 
position of the centre of weight. The captain of each 
vessel should, however, be the responsible man for that 
vessel, and surely a simple instruction could be given to 
him, which should be within his grasp, and enable him to 
satisfy himself before sailing, that the metacentric height 
is ample for all emergencies. 





. 


University CoLLEcE.—The annual dinner of past and present 
engineering students of University College, London, will take place 
at the Trocadero Restaurant, Shaftsbury-avenue, London, W.C., 
at 7.30 p.m., on Tuesday, 22nd inst. Tickets for the dinner, over 
which Sir Alexander B. W. Kennedy, Emeritus Professor of Engi- 
neering, will preside, can be obtained from the Secretary of the 
Engineering Society, University College, Gower-street, London, 
W.C. It is hoped that a large number of past and present 
students will attend. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South Ame rica.) 
No. VIII.* 
San Jose DE Costa Rica, February lth, 1910, 

ForrIGN manufacturers, and especially those in Great 
Britain, are frequently blamed for exhibiting indifference 
and slackness in connection with contracts obtainable, or 
open for tender, in the Latin-American countries. These 
strictures are, unfortunately, sometimes deserved ; upon 
other occasions they are not. Such an instance has very 
recently been afforded in Costa Rica in connection with a 
tender for water pipes intended for the new water instal- 
lation which is being introduced by the Municipal 
Sewerage and Waterworks of San José, the capital. As 
soon as the facts of the proposed works were known, the 
various Consuls and Vice-Consuls, such as the British, the 
American, the German, and the French, bestirred them- 
selves, and sent home to their leading manufacturers full 


tenders. Personally, this official, Senor Luis Matamoros, 
who has had some foreign experience, and is a great 
believer in the superiority of British-made materials, 
favoured a complete pipe installation from England. A 
meeting of the ratepayers was held, and an active discus- 


sion ensued as to the best kind of pipe to employ for the | 
Nutter | 


purpose, the views of the British Consul—Mr. F. 
Cox—who was present at the assembly, being solicited and 
freely given. 

The vote of those present was overwhelmingly in favour 
of steel pipes being used, and a vote to this effect was 
passed. In spite of this, the Committee, ignoring the 
advice of experts, and setting aside all the experience of 
other countries situated in these regions exceptionally 
subject to earthquakes, accepted a tender from a Belgian 
firm for cast iron pipes, with bell and spigot joints— 
about the very worst kind of selection that could have 
been made for a country like this. The price quoted for 
44,173ft. of this piping, with every necessary adjunct com- 
plete, ard delivered in San José, by the Belgian house, is 
£19,000. The tenders put in by a notable British firm— 
Messrs. Thomas Pigott and Company, Limited, Birming- 
ham—was for steel pipes with straight welds; while 
another was for spiral riveted pipe, the price for the 
necessary length, and to include 2500 collars, joints and 
70 tons of lead, delivered in San José, being £26,000. 

Several tenders were likewise received from French and 
American firms, some of which are believed to have been 
even lower than that of the Belgian firm which secured 
the order. It is not unnatural that serious fears should 
be entertained as to the security and effectiveness of the 
pipes of so cheap and fragile a character as those to be 
used. There are not lacking those Cassandras who 
freely prophesy disaster at an early date. 

Costa Rica cannot be regarded at the present time as 
a very promising market for the foreign engineering 
trades. I say this not forgetting my recommendations 
of a few days ago. Apart from the fact that the whole 
Republic is very small, possessing no more than 360,326 
people all told, the credit of the country is not very high, 
although, to be but fair, the principal merchants and 
traders are ready to pay when they have the means. 
Such public works as have been or are being undertaken 
are comparatively small, although by no means un- 
important from an engineering point of view. Thus, at 
the time of writing there are some three large works of 
a private nature in hand, of which I shall be sending you 
fuller details in a future communication, involving a 
combined outlay of £300,000. These are :—(a) Electrical 
transmission of power from the Guaciomal River to the 
Abangarez goldfields, a distance of 12 miles; (4) electrical 
transmission from the Rio Grande (Cebadilla) to the 
Aguacate mines, a distance of 20 miles; and (c) electrical 
installation for the Costa Rica Electric Light and Trac- 
tion Company, Limited, a London concern, the power 
being taken from the Rio Varilla. In addition, the 
Government are completing the Pacific Railway between 
Las Huacas and El Roble, a distance of some few miles, 
which has given a great deal of trouble to the engineers. 
Of this enterprise I shall also send you some particulars 
in due course. 

The Costa Rica Electric Light and Traction Company, 


Limited, of which mention is made above, will, in all | 


probability, require some additional cars as soon as the 
present extension of its line to Guadalupe, a distance of 
24 miles, has been completed. Manufacturers of tram 
rolling stock would do well to get into communication 
with the company at the London offices, so that, when 
it is ready to order, the British type of tramcar—but 
suitable to a semi-tropical country—may receive attention. 

That the entire importation of machinery and hardware 
into Costa Rica from Great Britain is at present but of 
small importance may be gathered from the most recent 
figures obtainable, which show that the principal items 


were roofing iron, representing in actual value £15,626; | 


machinery, £3927 ; bar and structural iron, £2700; iron- 
mongery, £2605; railway material, £255. While the 
great majority of those who employ machinery freely 
admit that they much prefer the manufactures of Great 
Britain, they point out that the geographical position of 
the United States gives an immense advantage, both in 
freight charges and in time of delivery; but, notwith- 
standing this, if manufacturers or dealers at home will 
send quotations and specifications for important installa- 
tions or specialities, they will be very welcome, and 
certain of receiving the most careful attention. 

The condition of the machinery and implement market 
in Costa Rica is also one almost of stagnation. It is a 
considerable time since any important imports of either 
machinery or plant were received here, for, with the 
exception of the Pacific Railway, which is now almost 
completed, and one or two of the mines, which are putting 
in hydro-electric plants, together with the slight extension 
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| of the San José tramways—all of which I have referred 


to above—there is nothing in the way of construction 
going on. Nor does it seem probable that there will be 
much for a considerable time to come. There is no talk 
of further railways, although the interior of the Republic 
sadly needs opening up. To do this requires a large out- 
lay and the virtual construction of at least one additional 
port, since the only one now available on the Atlantic 
side, namely, that of Limdn, is inthe grasp of the United 
Fruit Company, a huge American octopus-like corpora. 
tion, wielding all the influence and displaying all the 
bitter opposition to any form of competition of the usual 
trust character. 

Costa Rica at one time offered a fair, but never a great, 
market for coffee and sugar machinery. Practically all 
the important factories in the Republic to-day are 
equipped with British machinery of some kind, but 
latterly the Americans have been invading this,as the, 
have invaded almost every other market in which we 
figured once to some advantage, so that plant and equip- 
ment of both makes are now to be seen working side by 
side. The two makers who seem to divide the coffve 
machinery trade are Messrs. John Gordon and Co., of 
London, and Messrs. Mareus Mason and Co., of New 
York. These firms are continually undereutting one 
another, which seems a great mistake from their point of 
view, although no doubt acceptable enough to the pu 
chasers. All the establishments which I have visited for 
handling the coffee bean are admirably equipped in every 
respect. The machinery and plant employed are, gene 
rally speaking, of a particularly elaborate and costly 
character, due to the extensive drying and separating 
machinery which is absolutely necessary on account of 
the heavy rainfall of the country. From first to last it 
occupies nearly four months to treat one season's coffee, 
on account of the numerous processes, and the long 
periods of time elapsing after each one through which 
the bean has to pass, and all of which are indispensable. 
Not only is the initial outlay upon the installation very 
heavy, as stated, but the cost of maintenance is likewis: 
a considerable item. It has also to be remembered that 
the coffee season in Costa Rica only lasts for about fou: 
months, and therefore the whole of the elaborate plant 
and machinery are lying useless for two-thirds of the year. 

With regard to sugar machinery in this country, a 
great deal of British made plant is to be found at the 
different estates, as well as that of French construction. 
The well-known factory of Fives-Lille, France, is re 
sponsible for a great part of the world’s best sugar- 
making machinery, and I have met with it in practically 
every part of the globe. Here it is also to be found. 
The American houses are, however, making an earnest 
bid for orders, and, with the immense influence which is 
wielded by the United Fruit Company, of Boston, which 
already owns the whole of the great banana industry, and 
looks like owning the whole of Costa Rica itself at no 
distant date, orders for a certain proportion of new sugai 
machinery and plant are bound to go to the United 
States. Moreover, I have encountered more than one 
American traveller canvassing for orders, and furnished 
not alone with a small library of attractively-illustrated 
and elegantly-bound catalogues, but well armed by 
speaking Spanish fluently. German machinery houses 
are also capably represented here and elsewhere in South 
and Central America, but for an English traveller you 
may search with about as much prospect of finding one 
as the dodo. In the various offices which I have visited 
during my sojourn here I have failed to come across 
more than a dozen British catalogues, whereas American, 
German, French, and even Italian literature, I have been 
offered in abundance. 

Although not directly connected with the machinery 
trade, the following little instance of British indifference. 
related to me by an American mechanical engineer resident 
in San José, and one of the wealthiest and most enter- 
prising foreigners in Costa Rica, may be useful :—Having 
many years ago, when in London, purchased a gold watch 
from a manufacturer in that city, and having every reason 
to feel satisfied with its qualities, he recently determined 
to have it repaired, and to order another half-dozen of 
a like kind as presents for members of his staff. In 
sending home his own timepiece, he requested the maker, 
whose establishment, I understand, is in Holborn, to send 
out a catalogue and to mark therein the best sort of 
watches for this country, and also to tell him the lowest 
price for six. This was one year ago, and although he 
has duly received his own chronometer properly repaired. 
with the account for same, not a single word has reached 
him, nor yet a catalogue, regarding the inquiries made. 
and having waited this amount of time in vain, my) 
informant has just sent the order, amounting to 900 dols. 
(£180) to an American firm in his own country. Thus is 
trade lost day by day. It is a wonder that we have any 
of itleft tous. This case is not exceptional, but typical. 

A correspondent recently inquired through yourcoiumns 
what were the prospects in these countries for fuel 
economisers and steam-generating plant. So far as 
Venezuela and Colombia are concerned, until transporta- 


| tion facilities are very considerably improved, it is doubt- 
ful whether any further expense will be incurred by 
machinery-users in importing any kind of appliance which 
is at all heavy to carry, or which cannot be readily tran- 


sported in sections. No part of machinery must weigh 
over 250 lb. Moreover, fuel is so plentiful and so cheap 
in both of these countries that it is, as yet, scarcely worth 
the while of steam-users to consider economies in its ser- 
vice. In Costa Rica practically the same conditions exist, 


|at any rate so far as the supply of fuel is concerned. 
| From the inquiries which I have made among machinery 


users, it seems that fuel bills, even in the largest among 
the establishments, are upon so small a scale as not to 
demand any consideration. Much of the coffee machinery 
is run by water, while the sugar factories for the greater 
part burn their own trash, which leaves them also indif- 
ferent to the questions of economy in fuel employment. 
As to the mines, the only important fields are those of the 
Aguacate, which are the property of an American com- 
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jany, with offices at 43, Exchange-place, New, York, and 
the Abangarez mines, also the property of an American 
syndicate. : : ss 
One of the principal owners is also intimately connected 
with the United Fruit Company, with offices at 1, 
Battery-place, New York. Both are at the present time 
being provided with complete hydro-electric plants, and 
something might be done with them, as the consulting 
engineers, the Purdy Engineering Company, of San José, 
Costa Rica, are thoroughly “live men, and readily avail 

themselves of any new or economical device which comes 
upon the machinery market, no matter whence it emanates. 
A new hydro-electric plant is also being introduced by 
the Costa Rica Electric Light and Traction Company, 
Limited, a British company, with offices at Dashwood 
House, London. Here, again, it is possible that any 
device or appliance which could effect economies in steam 
generation would be welcomed. Coal fuel is expensive 
in the capital, owing to the heavy rates charged by the 
railway, Which, again, is owned by the United Fruit Com- 
pany. it having leased it for a long period from the original 
English company, much to the regret, be it said, of all 
those who do business with it. It will be some time yet 
before the tramways are rendered altogether independent 
of steam; and,in any case, it is likely to be employed 
occasionally as an auxiliary. 

It is necessary to travel in the Latin-American coun- 
tries themselves and to move about freely among the 
commercial classes to perceive and appreciate how keen 
is the competition among European and American nations 
for their trade. If there were formerly occasion to 
reproach the continental traders with exhibiting indiffer- 
ence to the markets of South and Central America, that 
hardly any longer exists. To-day, and indeed for several 
years past, a perfect army of commercial travellers tour 
the Spanish-speaking countries, and so severe is the 
rivalry among them to snatch orders, that very often 
discretion and caution are thrown to the wind, and the 
most reckless contracts are both offered and accepted. 
When we read as we often do, in consular and other 
reports, of certain large orders going to foreign (by 
which. in this case, I mean non-British) firms, it is not 
always because they could not have been obtained. I 
have known of many instances, especially of late, in 
which large orders have been accepted by German and 
United States houses through their travelling representa- 
tives which have been previously declined by the British 
canvassers. 

In Valencia, one of the most enterprising, but, at the 
same time, one of the most speculative of the Venezuelan 
commercial cities, an order to the value of £4000 was 
accepted by a German traveller when he knew that the 
purchasers were defaulters and notoriously bad payers at 
best. Whether he was acting under the instructions of 
his firm, or whether he was purposely deceiving them 
for his own purposes, I do not know ; but this I can say, 
neither he nor his firm will ever see one cent of the 
money that will. become due upon this order, and they 
have about as bad a debt as ever was contracted. It is, 
of course, very easy to do “ business” of this kind; the 
question is, whether it is worth anything when it is done ? 
It is as well to remember that instances of this nature 
figure not infrequently in the very imposing looking trade 
returns of our great commercial rivals, and they must 
be allowed for generously. 

On the other hand, while I do not say that we are not 
sometimes too cautious in refusing credit to Spanish- 
American houses, or that a fair amount of legitimate 
business is not thrown away owing to this over-carefulness, 
it is decidedly better to pass the orders by than to run the 
immense risks which our continental competitors incur 
—almost without a tremor. I am assured by a com- 
petent authority doing about the largest amount of trade 
in one speciality in Latin-America, that the bad debts 
which have been incurred by German houses alone in 
Venezuela and Colombia, during the last three or four 
years, must represent at least £30,000. And I firmly 
believe that these figures, if anything, understate the case. 

Yet another factor for the consideration of readers and 
critics in connection with this ever-increasing competition 
is the class of goods supplied by our own manufacturers and 
those supplied by our chief competitors, the Germans and 
Americans. I recollect when Mr. Joseph Chamberlain—I 
think it was in the year 1895—circularised the British 
consular corps abroad for information concerning the 
decline of British trade, certain surprises came to light, 
among them the disclosure that the continental and 
American firms were flooding the markets with cheap 
and rubbishy articles, which found, however, ready buyers, 
while our own manufacturers refused to follow in their 
wake. Mr. Chamberlain even called for samples of those 
goods which the more seriously entered into competition 
with our manufactures, and these were afterwards 
exhibited in London—I do not know whether upon the 
principle of “ an awful example,” or whether as an object 
lesson, but several of the visitors to the exhibition were 
well-known British manufacturers, and their comments 
upon the display still remain, in the bulky Blue-book 
which was subsequently issued, upon record. 

Here is one:—* I am fully convinced that the quality 
is such that no manufacturer of repute here would care 
to share in such a trade, and certainly I am not inclined 
to blame kim.” Another wrote :—* The articles exposed 
which I am interested in—cutlery, electro-plate—are of 
such an inferior class that it is very doubtful if any- 
thing so poor is manufactured in this country, and the 
value is an item of but little importance, so that I am 

of opinion that we do not care who has this particular 
branch of business.” 

These extracts are given because they serve to reflect 
to some extent the condition of things in South and 
Central America. I do not really believe that British 





trade has suffered overmuch in comparison as regards 
the good quality articles which are being supplied to 
these markets of Latin-America, and that the falling off 
in the returns, of which there can be no more doubt 
than of the proportionate increase in the trade of both 


German, French and American houses, is due to the 
unwillingness of British firms to compete with them in 
the production of such utter rubbish on the one hand, 
and to the great cautiousness shown by them in giving 
credit, referred to above, on the other. If, in a word, 
we are doing one-half of the trade which we formerly 
did—the proportion of the decline is not really as much 
as this—we are saving the other half in the bad debts 
they represent. 

I do not think that we have any reason to regret the 
action of our manufacturers in declining to forfeit the high 
reputation which English goods, like English intercourse 
in trade generally, has so long enjoyed. It is no vain or 
idle boast to state, as I do most emphatically, that the 
British traders throughout the Latin-Americas are uni- 
versally esteemed as much for their good faith and fidelity 
as for the superior quality of their manufactures. This 
reputation, which is enjoyed in the same degree by no 
other foreign nation in the world, has been built up by 
long and unswerving devotion to the best traditions of 
social and commercial intercourse; it has been pursued 
in the face frequently of great temptation to depart from 
it; but the history of our people in the Spanish-Americas 
stands absolutely unassailed, and, as I believe, firmly un- 
assailable. 

Is it then worth while, for the sake of snatching a few 
orders from the hands of our anxious competitors, to 
sacrifice our high reputation and our self-esteem, and by 
throwing away all our reserve and determination, plunge 
into a market where we should not want to go, and where 
we have no right to be? It is not so very many years 
ago that certain charges were brought against some 
Lancashire firms of “ liming ” their muslins, which allega- 
tion, whether true or not, lost us a great deal of trade in 
India ; and against certain silk manufacturers in Cheshire 
of “ loading” their silks, which likewise did that trade 
some mischief. 

We do not want to get a reputation for this sort of 
thing, and while we should and doubtless will meet our 
foreign competitors in all matters of trade in a fair 
manner, we can well afford to leave to them such dodges 
and devices as these. 
as it is to-day, there will always be a demand for British 
goods. Even our German and American rivals, do what 
they will, cannot oust us from the markets of the world, 
and the amusing part of much of their trade in these 
countries is that a very considerable proportion of the 
orders taken by German and American travellers are upon 
British samples, and not their own at all. 
necessary, enumerate several cases; but that the state- 
ment will be entirely disbelieved in certain quarters is 
more than probable. 

I need hardly say that in these cases the orders have 
related to the best class of goods only, since, as already 
stated, we do not compete in the cheaper goods trade. 
The British samples obtain the orders, and these are 
then executed by direct purchases from England, the 
goods being re-packed and very often being marked as 
“* Made in Germany ” or “ Best United States Make,” and 
sold out here as such. Thus, many of our competitors of 
Teutonic or Transatlantic birth are literally strutting in 
British feathers. Our own free imports into England 
afford the very opportunities sought for by European 
houses, but even with the duty upon the goods, which must 
be paid by American houses, the profits earned are 
sufficiently encouraging, and by purchasing from us the 
exporting houses of the United States get over the 
difficulty and objection of supplying “ home-made goods.” 


NEGOTIATIONS WITH GUATEMALA. 
GuaTEMALA City, February 25th, 1910. 

There is reason to believe that the negotiations with the 
Guatemalan Government, which have been kept in hand for 
several years, for the completion of a Commercial Treaty 
between this Republic and Great Britain, will shortly be 
concluded satisfactorily... But for the continuous opposi- 
tion which has been manifested by the United States 
Government, this Treaty would have been concluded long 
ago, and its suspension undoubtedly has wrought serious 
injury to British trade with Guatemala. This has fallen 
off during the past few years to the extent of some 
35 per cent., while both the United States and German 
trade figures will show an increase for the current year. 

The entire commercial interests in Central America, 
exclusive of Costa Rica, do not much exceed £1,000,000 
per annum. Practically all our trade is passing into the 
hands of the Americans, and this without any apparent 
effort upon the part of the British Government, in spite of 
the continuous and earnest efforts and representations 
which have been made by its diplomatic representatives 
here to assist our fast-perishing interests. On the other 
hand, the magnates of Wall-street have just formed a 
powerful syndicate, headed by Mr. J. Pierpoint Morgan 
and in which practically every prominent banking house 
is represented, to reorganise the finances of these 
Republics and to open branch banks in all their capitals. 
At a personal interview which the President of the 
Republic, Don Manuel Estrada Cabrera, accorded me 
to-day at the Palace here, he expressed the desire of his 
Government to foster and promote trade relations with 
Great Britain, and at the same time he mentioned his 
regret and surprise that these should have diminished as 
they have done. 
The granting of a Treaty of Commerce between 
Guatemala and Great Britain would undoubtedly greatly 
improve our position, since, while it would not necessarily 
give us any advantage over the traders of other nations, 
it would prevent us from being completely ousted from 
this field by the “most favoured nations terms” being 
granted to our rivals. It is to avoid this that efforts are 
being made by the small, but deserving, British com- 
munity here. These the Home Government, listening 
to the incomprehensible counsels of Mr. Bryce at 
Washington, and his American friends there, studiously 
declines to assist by proper representations. Failing 
these, it is difficult to see how success can be achieved ; 





but backed by them, the longed-for Treaty is assured. 
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THE NAVY ESTIMATES. 


(From a Naval Correspondent.) 


THE present Navy Estimates will not of course satisfy 
the extremists, but they meet the whole-hearted approval 
of all moderate Service men, who will recognise that the 
Board of Admiralty have endeavoured to do their duty 
to meet the situation created by the naval expansion of 
our neighbour across the North Sea. Glancing briefly at 
the armoured vessels, it will be remembered that in last 
year’s estimates we had provided four vessels, three of 
which were of the battleship type, and one of the battle- 
ship-cruiser type. Two of these were laid down in July, 
viz., the Colossus at Scott’s Shipbuilding Company, 
Greenock, and the Hercules at Palmer's, of Jarrow ; the 
other two were laid down in November, viz., the Orion at 
Portsmouth and the Lion at Devonport, the latter being 
of the Super-Invincible type, of a bigger displacement and 
speed than any war vessel yet constructed. She is re- 
ported to be 700ft. in length, and with 70,000 horse-power 
is to be able to steam at 28 knots, and there is little 
doubt that the Admiralty, as usual, have a little up 
their sleeve, so that we may expect the trial speed to 
show at least 29 knots. Progress on these four vessels is 
intended to be rapid during this year, for sums varying 
from £1,294,700 in the case of the Colossus to £1,360,900 
in the case of the Lion are taken for them in the current 
estimates, and they should therefore be practically com- 
plete by 31st March, 1911. 

We now come io the contingent vessels which have 
now materialised, and on which money has already been 
spent to advance the gun mountings and other essentials 
and so hasten completion. These appear, already 
named, in the estimates and are to be laid down on the 
1st April. Three of them are of the Super-Dreadnought 
type, named Thunderer, Conqueror, and Monarch. The 
first is understood to be the battleship to be constructed 
at the Thames Ironworks, though this does not appear in 
| the estimates. The Conqueror is to be laid down by 
| Beardmores, and the Monarch by Armstrongs. The 
| other vessel is to be a sister to the Lion and is to be 
named the Princess Royal. The displacement of this 
vessel has been given as over 26,000 tons. For the 
Thunderer a little less than a million, to be spent during 
the financial year ending March 31st, 1911, has been 
appropriated, and just over a million in the case of the 
other three. 

Turning now to the new armoured vessels belonging 
strictly to the new programme. They are five in number, 
and four are to be of the Super-Dreadnought and one of 
the Super-Invincible type. Mr. McKenna has stated 
that they are to be laid down in January next. 
and the two Dockyard-built ships have only £96,000 
each allotted to them, while the three ships to be 
ordered by contract have had respectively £38,000, 
£48,000, and £40,000 appropriated to them. Looking at 
the details of these sums, it appears that the difference 
between the figures for the Dockyard and contract-built 
ships is due to Dockyard labour and material. Payment 
for Dockyard material accrues as soon as the material is 
bought, but in the case of the contract-built ship, pay- 
ment is by instalments, and the payment to the contractor 
generally does not accrue till some time after the 
materials are bought and working up has begun. 

This is the only doubtful point in the programme of 
new construction; but it may safely be inferred that if 
the progress abroad shows any further signs of accele- 
ration the Admiralty will advance the dates for the 
laying down of these ships and ask for a supplemen- 
tary estimate to meet the cost. 

Attention is next directed to the unarmoured cruisers 
of the new programme, of which there are five. Three 
are to be Dockyard-built—one at Chatham and two at 
Pembroke—while the other two are to be built by con- 
tract. The estimates provide for the Dockyard-built 
ships as follows :—For the one to be built at Chatham, 
£53,000 odd, and for the two at Pembroke £122,800 and 
£30,000 respectively. It would appear from these sums 
that one at Pembroke is to be laid down almost at once, 
and the other will not be laid down till the first is 
launched. For the contract-built ships a sum of £32,000 
odd is taken for each. The vessel at Chatham will, from 
the sum taken, probably be laid down in the late summer, 
and the contract-built vessels in the autumn. These 
cruisers are to be of the Bristol and Boadicea class, and 
though the number of each class was not stated by Mr. 
McKenna, it is to be hoped that the greater number will 
be of the Bristol type. 

To understand this question of cruisers requires a little 
knowledge of history. It is a noteworthy fact that every 
attempt to make a satisfactory third-class cruiser has been 
a failure, at least so far as the opinion of officers afloat is 
concerned. Dealing with fairly recent dates, we had the 
“P” class. They were under-armed, under-bunkered, 
and had nothing in the way of speed to boast about. 
They have done fairly well on detached service where 
they can take a go-as-you-please pace, but with a fleet 
their coal consumption has been the despair of every 
commander-in-chief who has had anything to do with 
them. Then we had the Amethyst class, about which 








much the same remarks apply, followed by the scouts of 
the Attentive class, on which, only perhaps more so, the 
same observations may be made. Speeds have been in - 
creased from one class to another, but there have -been no 
marked improvements in the other essential qualities of 
a cruiser. Last of all, we have had the Boadicea, 
Bellona, Blanche, and Blonde. The first of this bunch 
has already been labelled a failure in some quarters. The 
reason is not far to seek. It is apparent from past 
experience that it is of no use to try to do too much on 
too small a displacement. All these vessels to get the 
speed aimed at have had all their available displacement 
taken up by hull and machinery, and very little left for 
coal and armament. For a given speed there is a limiting 
displacement below which armament and coal capacity 
are bound to be unsatisfactory. In the Town-or City 








class, as it is alternatively called, the speed is no more 
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than in the Boadicea, but the displacement is 50 per cent. 
greater. Only a small part of this increase of displace- 
ment is taken up by increased machinery, the horse-power 
being 22,000 in the City class against 18,000 in the 
Boadicea, so that whereas the former can mount two 6in. 
and ten 4in. guns, the latter only mounts six 4in. guns, 
the two last of the class having ten of that calibre. 
The respective coal capacities are not stated, but that 
of the City class must be much greater than that of 
the Boadicea. The estimated cost of the former averages 
about £360,000, while of the latter it is £280,000. There 
ean be no shadow of a doubt that for the extra £80,000 
the country is getting full value. We may probably look 
when the first one or two of the new class have been tried 
to see some increase in displacement to embody the 
results of experience gained during the trials. 

We next come to the destroyers. Of those remaining 
to complete under previous programmes it is necessary 
to say but little. It will be remembered that following 
the Tribal class, which were arranged for oil fuel only, 
there followed 16 destroyers with coal only and with a 
speed of 27 knots as against 33 of the former class. The 
horse-power of these coal-burning boats now appears 
officially as 12,000 to 12,750, and as the nominal power 
of the Tribal class varied from 14,250 to 15,500, it seems 
that a reduction of 6 knots is an excessive estimate for 
so slight a reduction in power. It is known, however, 
that with oil fuel very much more than the designed 
powers can be and have been obtained, whereas there 
is no such elasticity with coal. 

Last year’s vessels reverted to oil, and as the Admiralty 
have recently further advanced the storage arrange- 
ments and completed large contracts for liquid fuel it is 
likely that oil will be decided upon in the new boats. It 
might here be remarked that the temporary return to 
coal was only a precautionary measure, and in no sense 
an intention to reverse the policy with regard to oil fuel, 
but at the time arrangements for storing a supply had not 
advanced sufficiently, nor were market conditions favour- 
able for making extensive purchases. As the number of 
boats increases it will, no doubt, be the policy to have a 
large reserve of oil fuel, which will be built up as opportuni- 
ties present themselves for purchasing at favourable rates. 

To return to this year’s programme, we have two sets of 
destroyers projected. One lot of twenty and one lot of 
three. The separation into two denotes a difference of 


THE AERO AND MOTOR BOAT SHOW. 
No. I, 
A DESCRIPTION of a show of any sort should be 


offer critical opinions as to the merits of the exhibits ; 
and (3) to place on record for the benefit of posterity 
particulars of such advances in the trade or industry 
under notice as may be worthy of being per- 
petuated. 

Such a description then, obviously, should not consist 
merely of a transcript of any adulatory remarks in 
reference to their exhibits which the attendants at the 
various stands may see fit to make, but should rather be 
a carefully considered judgment formed from a close 
personal examination of all the details in the light of a 
full knowledge of all the requirements to meet which 
the various features dealt with have been designed. 
Such a judgment may very well be prefaced by a few 
generalisations as to the features which it may be con- 
sidered necessary to embody in order to meet the require- 
ments laid down, so that the reader may be able to 
look upon the exhibits from the same point of view as 
the critic. In thus criticising, it must be remembered 
that we naturally cannot, in all cases, be acquainted 
with the limitations imposed upon the designer, and 
which have perhaps almost necessitated the production 
of the work as shown. 

It is impossible to make such generalisations cover 
both the description of the aero and the marine exhibits, 
as the requirements vary considerably in the two cases, 
so that it is proposed to deal with the two sections of the 
Exhibition separately. The flying machine is of such 
extraordinarily recent and rapid growth that there has not 
yet been time for any extended experience to have been 
gained, so that to a large extent general rather than 
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prepared with three objects in view—(1) to inform the | 
public generally as to what is to be seen there; (2) to | 
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need not go quite so far as to demand this, for a perfectly 
safe arrangement is arrived at by having the carburettey 
attached to the tank with only the intervention of filter 
and a cock ; this combination is then placed on the 


: : . side 
of the boat over a lead-lined tray, which drains overboard 
| so that there can never be an accumulation of petrol or 


vapour below deck, and the slightly increased length of 
inlet pipe is not a serious matter. With regard to 
reliability, this, as with the flying machine, is a point 
that actual trial alone will demonstrate conclusively. but 
in this case there may be the opportunity of makino 
adjustments, and thereby regaining control over the boat 
before serious consequences ensue. The question of 
accessibility, therefore, assumes a very important position 
in the design of the marine engine, and both weight and 
space, and even cheapness, may be sacrificed to attain it 
For instance, the crank case should be arranged with 
large doors, so that the piston and connecting-rod may be 
taken out therefrom for examination, cleaning off carbon, 
fitting new rings or even removing altogether a damaged 
piston and getting home on the remaining cylinders; the 
taking off of a cylinder involves the breaking of too many 
joints to be possible in an emergency, while with the 
larger engines especially it is much easier to take out 9 
piston than lift a cylinder off, on account of the great 
weight of the latter, apart from the work involved. These 
crank case doors should be arranged with some very 
simple, easily detachable fastening, requiring no tool to 
release them, so that they may be instantly removed for 
examination of the interior in the event of trouble being 
threatened. The details, such as magneto, carburetter, 
oil and water pumps, &e. &e., should also be arranged go 
as to be easily accessible, and also so as not to block the 
inspection doors. In addition to this the ignition gear and 
the valve springs should all be protected from damp and 
yet be accessible, and there are a number of other smaller 
points that we may comment upon as they arise. 

It must not be forgotten 
that the purpose for which 
motors are required will to 











type, but of this there is no indication in the estimates, 
which state that the design is not yet settled, which is an | 
Admiralty method of silencing the too curious questioner. 
As to the twenty, they may follow last year’s boats of | 
about 1000 tons displacement, and as they are to have | 
about £30,000 apiece spent upon them (about one-quarter | 
of the total cost), they should be begun some time before 
the end of the summer. 

The three destroyers in the class by themselves have 
only £10,000 odd between them, so that their construc- 
tion will not be commenced till quite late in the financial 
year. The First Lord stated on Monday that these are 
in hand for the New Zealand Government. It is thought 
that probably these vessels may be improved editions of 
the Swift, which has failed, under the prescribed con- 
ditions, to get the extraordinary speed which was 
attempted, viz., 36 knots, and has been accepted at 35. 
The horse-power of this vessel is nominally 30,000, but 
it is known that 50,000 has been touched. Here again 
is a case where too much has been attempted, as the Swift 
is so full of machinery that she has only about six hours’ 
supply of fuel at full power. Her size, however, should | 
make her a valuable boat for keeping with a fleet in bad | 
weather, and if the new boats have a couple of knots | 
knocked off their speed and the weight saved in machinery 
put into fuel capacity, they will be indeed destroyers to 
make an Admiral’s heart glad. 

The submarine boats to be commenced are ten in 
number, two being allotted to Chatham, the remaining 
eight built by contract. The experiment of building 
submarine hulls and machinery at Chatham has proved 
successful. The building of internal combustion engines, 
with which these vessels are propelled on the surface, at 
a Government dockyard is a good thing for the service, 
as it is more rapidly accustoming the officers and men of 
our naval establishments to this new form of power 
than if they merely handled this machinery for refit and 
repair. Presumably these boats will be of the D 
class, of which one is already completed and seven 
others under construction. They mark an advance in 
size on the other classes, and are the first class to be 
propelled by engines actuated by heavy oil instead of 
petrol. They are welcomed in the service for this reason 
as well as others, but the opinion seems to be that the 
limit of size has been reached. Provision is made in the 
estimates for a submarine depét ship and two submarine 
tenders, and presumably the money will be well spent on 
these, for although some of our obsolescent vessels could 
have been converted, probably it would have been putting 
new wine into old bottles to do so. The same may be 
said of the surveying ship and coastguard cruiser which 
are proposed, but money will be grudged for these services 
in some quarters, with so many non-effective vessels at 
disposal. 

Everybody will be gratified by the decision to build 
two more floating docks ; they will provide a much needed 
addition to our dock accommodation. The salvage 
steamer is a concession to sentiment. Naval vessels 
when they come to grief so badly as to need a salvage 
steamer are generally past praying for, or at least past 
spending money on; in minor eases other vessels which 
may be handy, together with Dockyard tugs, can pro- 
vide the necessary assistance. 











FRENCH TORPEDO-BOAT DESTROYERS.—We are asked by La 
Société Anonyme des Forges et Chantiers de la Mediterranée to 
state, with reference to the article on ‘‘ French Destroyers,” which 
appeared in our issue of March 11th, that the French destroyer 
Spahi attained, on her official trials at Cherbourg, a maximum 
speed of 30-04 knots, 














some extent qualify the above 
dicta. For instance, an en- 
gine for a racing boat would 
probably sacrifice everything 
to extreme lightness for the 
horse-power developed, as a 
breakdown, owing to the pre- 
sence of spectators, need not 
entail serious consequences, 
while the time lost in even 
the smallest repairs to the 
most accessible part would 
probably lose the boat the 
race. For the commercial 
craft, economy both in first 
cost and in running expenses 
would have to receive great 
consideration ; while for fish- 
ing boats economy under both 
the above heads would have 
to be combined to the utmost 
with extreme simplicity, and 
ease of working in unskilled 
hands. For example, it is 
hardly possible that the aver- 
age fisherman will ever be 
capable of understanding 
even the simplest form of 
electric ignition, so that hot 
bulb ignition or the Diesel 
automatic system will have 
to be provided for him, al- 
though, as mentioned later, 
the high-tension magneto is 
being used in this type. 
Then, for use as auxiliary 
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specialised technical knowledge must be brought to bear 
in criticising this part of the Exhibition. Fortunately, 
however, it may safely be said that the conditions to be 
fulfilled by the engine, at any rate, are few, simple, and 
easily defined. It must be capable of continuous 
working at full power for as long as shall be demanded of 
it by the aviator, without any adjustment and without a 
single half-ounce of superfluous weight. Accessibility, 
simplicity, flexibility, and even cheapness may be allowed 
to take a comparatively small share in the considerations 
of the designer.. The desirability of economising weight 
is obvious to all, and yet the possible consequences of an 
unexpected stoppage of the motor, with a landing at an 
unsuitable place, are too serious to be even contemplated, 
while the question of stability will prevent any possibility 
of adjustment when in the air. As, therefore, all 
adjustments. will have to be made on terra firma, 
and probably in the shed, there is every probability that 
for the present, at all events, an extra hour or two involved 
in making them will not matter one way or the othér,.so 
that accessibility need not be considered at the expense of 
reliability or lightness. Unfortunately, it is not possible 
to say from an examination of the exhibits how far the 
first condition has been met, as the only proof of this 
pudding is in the eating. 

When, however, it comes to the marine part we shall 
be able to follow a little more closely, though not fully 
even then. Here, again, we make safety the first con- 
sideration ; that is, safety from fire and ability to reach 
home before being overwhelmed by disaster due to the 
weight of the sea, or collision or grounding due to loss of 
control. The question of safety from fire is purely one of 
a properly designed and made installation even in a cabin 
boat with lamps, stove, kc. For instance, Captain Du 


Boulay some years ago designed a little boat in which 
the petrol tank and the carburetter were on deck—so that 


We 


there was never at any time any petrol below deck, 





power, very often space and 
cheapness would have to 
receive an equal considera- 
tion with reliability, if not 
greater; as in the event of a breakdown the boat is in 
no worse a position than a sailing boat; if there is no 
breeze, she takes no harm, if there is a breeze, she does 
not want the motor. 

Under the heading of economy, consideration will, of 
course, have to be given to the type of fuel which can 
be used; the racing boat, the yacht’s launch and most 
boats where no paid hand is kept, will use petrol ; com- 
mercial and fishing boats will use petroleam—more or less 
refined—but the use of ordinary petroleum will make 
competition with steam very much more difficult. on 
account of the greater cost—in fact, it is only engines 
which can use refuse petroleum or crude oil that can 
compare with the steam engine from the point of view 
of fuel economy. 

While on this subject it might not be out of place to 
make a few comparisons between the internal combus- 
tion and the steam engine as a motive power for marine 
purposes. A good many instances have been quoted of 
late where steam machinery has been taken out of a boat 
and replaced by internal combustion engines, and an extra 
cabin attained as a consequence of the change. In some 
cases which we have been able to trace, we have found 
that the steam machinery consisted of an antiquated 
locomotive boiler and compound engine, so that the com- 
parison has been hardly a fair one. On the other hand, 
we have measured up the overall length of the engine 
room required by a motor installation of moderate power 
in an actual case, and found that a considerably greater 
power could be instailed in the same length by adopting 
a high-class modern triple-expansion steam engine. We 
have also found that for high powers, 4.¢., about 200 horse- 
power, both the cost and weight of the steam machiner) 
have been less than those of a similar type of internal 
combustion engine using paraffin. For small powers the 
internal combustion engine is lighter and cheaper. \ 
very interesting point, upon which the interna] col: 
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sti 
= steam engine, is that of reversing. Up to quite 
recently the internal combustion engine has had to rely 
upon some form of gear to obtain a reversal of direction 
of rotation of the propeller, involving increased cost, 
weight and space; while the steam engine required the 
excentric-rod, links and weigh shaft. Now, however, in 
two cases we have seen motors of considerable power— 
100 brake horse-power in one case—reversed with absolute 
certainty every time, and with even greater celerity than 
a stew engine, by the addition of very few and light 
parts beyond those required for the ordinary working of 
the engine in the ahead direction. 

With this digression we will now proceed to a deserip- 
tion of the “ Aero” engines, and endeavour throughout to 
consider them in the light of the conditions laid down above. 

One of the most revolutionary engines of any type to 
be seen at the show is that shown by the New Engine 
Company —Fig. 1—consisting as it does of a two-cycle 
engine which will run at any number of revolutions, and | 
embodying the principle of forced induction, which seems | 
likely to take a very prominent part in the design of engines 
in the near future. The six-cylinder engine shown is 
claimed to give 70 brake horse-power at 2000 revolutions 
per minute on a weight of only 220 lb. without the fly- 
wheel—equivalent to a shade over 3 lb. per horse-power, | 
and yet this weight is obtained without any apparent | 
sacrifice of strength, the crank shaft being 2jin. in | 
diameter for instance. The inherent difficulties of the 
ordinary two-cycle engine have been overcome in a 
very ingenious manner; no gas is admitted to the | 
erank chamber, nor is this part used for compression, 
so that leakages past the bearings do not cause trouble, | 
as in the old type. There is no danger of a backfire | 
or waste of good gas by leakage through the exhaust 
port, as no gas is admitted till this is closed, though 
the ports are arranged in the cylinder and opened and 
closed by the piston in the usual manner. The whole | 
of the advantages are gained by the addition of three | 
simple pumps and a rotating valve. The pumps, | 
which are of the gear-wheel type, now so commonly 
used, are mounted on a common spindle and enclosed 





| hollow crank shaft—into the crank chamber 


on engine has actually caught up, if not overtaken, | these designs have separate charging cylinders, instead 
| of the usual crank case compression, the latter having 


a receiver as well. 

Another engine, but of the four-cycle type, which 
embodies some rather good points is that shown by 
the Aeroplane Engine Company, of Redbridge. The 
weight of the eight-cylinder V-type engine shown is 
about 54 lb. per horse-power, and it is obvious that 
weight cutting could be carried further without sacri- 


ficing reliability, as many points in the design are such as | 
The water-jackets are | 


should lead to a very light engine. 
corrugated copper cylinders fixed on by steel rings shrunk 
over them, and the valves, bosses, &¢., in the cylinders are 


all arranged in the head so that there are no projections | 


in the jacket itself. The chief feature, however, is the modi- 
fication in the arrangement of the auxiliary exhaust ports ; 
these lead into a water jacketed annular ring and are led 
thence into the atmosphere, issuing, so itis claimed, perfectly 
cool. The piston is of such a length thatit does not uncover 
this port when in its top position, so that oil is not thrown 
out. There would appear to be undoubted advantages to 
be gained by the use of these auxiliary exhaust ports; not 
only do they tend to keep the combustion chamber cooler, 
and so permit of a very high compression pressure 
without pre-ignition—130 lb. in this particular case—but 
they also keep the temperature of the incoming charge 
down, and so increase the power of the engine. At the 
same time, owing to the great reduction in pressure in the 
cylinder when the exhaust valve opens, the valve opera- 
ting gear may be very much lightened. There is only one 
cam and one push rod—or rather push-and-pull rod—for 


| the two overhead valves on each cylinder. 


On a four-cylinder engine shown on the same stand, the 
air for the carburetter is taken through the end of a 
so tending 
to keep the parts cool. A useful innovation shown on the 
crank shaft of this engine consists in fitting a hollow 
aluminium tube through the crank-pin—of slightly smaller 
external diameter than the 
hole in the pin, with a nut 





| at each end—which has the 


valves have leaf springs. The tiny oil pump and the bolts 
| coupling the two halves of the crank chamber are remark- 
| able examples of the extent to which weight cutting can 
| be carried. 

Another excellent English vertical engine is the 60 horse- 
power Green—Fig. 3—which weighs nearly } lb. per horse- 
power more than the one just described, and doubtless the 
makers, who have now had some years’ experience in the 
| building of this type of engine, have found that the 
additional weight is well justified by results ; an examina- 
tion of the connecting-rod and piston give the impression 
of ample, if not even excessive strength. In this case the 
| copper water-jacket is pressed on over a rubber ring, 
which is then vuleanised, and which thus makes a perfect 
| joint. This engine has an overhead cam shaft, easily 
| movable for access to the valves which have a very good 
| arrangement for preventing the heads falling into the 
cylinder in the event of a stem breaking. The bottom 
half of the crank case—which is purely an oil box—is a 
triumph of lightness, being in effect a curved sheet of 
aluminium kept in place by two light steel straps, very 
easily removable. Lightness is also obtained by turning 
the main bearing bolts down to the diameter of the 
bottom of the thread, and the annulus thus formed with 
the hole, forms the oil passage to the bearing. The inlet 
pipes, with their couplings screwed into an aluminium 
casting, show careful consideration of weight-saving 
possibilities. 





INSTITUTION OF NAVAL ARCHITECTS. 
No. 1. 

THE spring meeting of the Institution of Naval Archi- 
tects opened in the Hall of the Society of Arts, on 
Wednesday last, under the presidency of Earl Cawdor, 
and in presence of a large attendance of members. 

The first business was the presentation of the report of 
the Council for 1909, an abstract of which follows :— 








effect of plugging the holes at 

















Fig. 2—WOLSELEY AERO ENGINE 


in a very neat and inconspicuous manner on the side 
of the main casting, while above and parallel to this 
is mounted the rotating valve mentioned. The two 
outer pumps or blowers, blow air into each cylinder as 
its inlet port opens, which scavenges it and thoroughly 
clears out the burnt gases. When this is completed, at 
the correct moment the rotating valve is opened and a 
charge of gas from the third or central pump is forced 
into the proper cylinder and compression and firing 
take place as usual. 

The two-cycle engine is evidently occupying the minds 
of inventors, and two different attempts are shown by 
Lamplough and Son, Limited. The first is an eight- 
cylinder V type air-cooled motor giving 35 brake horse- 
power at 1000 revolutions on a total weight of 240]b., 
thus coming out as the heaviest engine in the show, and | 
being, in fact, on the figures given on the stands, at least 
+1b. per horse-power heavier than the one next in order 
of classification by weight per horse-power, a greater | 
difference than that to be found between any other | 
adjoining pair except one. This is, of course, a serious | 
disadvantage for an aero engine, and though a good deal | 
of ingenuity in design is shown, would probably, together 
with the number of moving parts, and the arrangement | 
of some of them, militate against its success for this 
particular work. 

The other arrangement is called a “ Positive Ex- 
plosion Turbine,” which is a misnomer, it being a 
rotary engine, of which the axes of the four air-cooled 
double-piston cylinders are parallel with the axis of the 
shaft round which they revolve. The essence of the 
engine is what the makers term a ‘curvilinear worm,” 
combined with conical rollers on a rocker attached to 
the _connecting-rods, which converts the reciprocating 
motion of the piston into a rotary one. On the figures of | 
Weights given on the stand, namely, 60 horse-power on | 
160 lb., this is the second lightest engine in the show, and 
on that account, if the rather. numerous and somewhat 
delicate details of the motion hold up to the stress of | 
long continued hard work, it should prove a useful 


the end of the pin to permit of the circulation of oil, and 
saves a few ounces of oil in each pin. 

The six-cylinder V-type 45 horse-power engine shown 
by “ Aeromoters, Limited” weighs nearly 7 lb. per horse- 
power, and considering the very light appearance of all 
the external moving parts, it is surprising that the weight 
does not come out at a good deal less than this, but this 
is doubtless due to the use of cast iron water jackets. 
The lifting rods for the overhead valves, being in tension, 
may be safely very light as they are, while the fingers 
appear to have all their substance drilled out; but no 
doubt experience has shown that this has not been carried 
to an undue extent. 

The Wolseley Company show a practical example of 
the way in which weight per horse-power may be reduced 
by the V arrangement now so common. It shows an eight- 
cylinder V-type engine weighing only 44 lb. per horse-power 
—similar to Fig. 2—and a four-cylinder vertical engine of 
exactly similar design, and having the same bore and stroke, 
of which the weight is increased to 5} lb. per horse-power. 
The design, which is now well known, consists of cylinders 
cast in pairs, with an aluminium sheet fitted round the 


| back to form the jacket; the lubrication is by mechani- 
cally filled troughs for the connecting-rods to dip into— | 
| a system which has all the advantages of splash and 


pressure, &c., without their defects. The carburetter in 
both these engines has the float chamber concentric 
with the jet, so that the height of the fuel in the jet is 
not affected by the angle at which the motor may be 
working. The intermediate size of engine of the same 


| general design is fitted with reduction gear to the 


propeller. 

The 50 horse-power Humber engine presents several 
features of interest, and is of light weight, being only 4} Jb. 
per horse-power. In thiscase the copper water-jackets,which 
are of a very complicated shape, are deposited, and a very 
good job has been made of them. Both valves, which 
are, as is most usual in “ flying engines,” inverted in the 
cylinder head, are operated by a single cam, the rod for 
the exhaust valve sliding inside that for the inlet valve. 


addition to the number of British aero engines. Both | The latter have ordinary spiral springs, while the exhaust | Hunter, Mr. W. J. Luke, Mr. A. E. Seaton, Mr. W. H. 








Fig. 3—GREEN AERO ENGINE 


The Institution has now completed the first half-century of its 
| existence, and the meetings which are to be held in London on 
July 5th and the following days will commemorate the fiftieth 
anniversary of its foundation. H:R.H. the Prince of Wales has 
graciously consented to open these meetings, which will take the 
form of an international congress in naval architecture and marine 
engineering. It is hoped that the leading representatives of these 
two branches of applied science from the principal maritime 
nations of the world will honour the Institution with their presence 
on this occasion. 

The desirability of placing the Institution upon a more definite 
and permanent basis has led the Council to recommend that incor- 
poration under a Royal Charter should be applied for, and, in view 
of the completion of the first fifty years of its existence, the present 
time is thought to be particularly suitable for the purpose. The 
assent of the members of the Institution to this proposal will be 
invited at a special meeting to be held on the second day of the 
annual general meetings. If this course is approved, the petition 
to his Majesty the King will then be laid before the Privy 
Council. 

The total number of new members, associates, and students 
elected during the past year has been 136, while the losses through 
death, resignation, and other causes have amounted to 83, leaving 
a net gain of 53. Then follows references to the death of the Hon. 
Treasurer, Mr. James Dixon, and the appointment of Mr. C. E. 

| Ellis as his successor ; to the constitution of the Tank Committee, 
| which will be found in Dr. Glazebrook’s paper ; and to the award 
of premiums, which are referred to below. 

| On the motion of the President the report was unani- 
| mously adopted. 

The Secretary announced the names of members of 

| Council and the officers of the Institution for the ensuing 
year. President: The Rt. Hon. Earl Cawdor. Vice- 
| presidents: Lord Pirrie, Engineer Vice-Admiral Sir John 
| Durston; Sir Philip Watts, Prof. J. H. Biles, Mr. H. G. 
| Cornish, Mr. A. Denny, Sir W. Theodore Doxford, Mr. 
| David G. Dunlop, Mr. Jas. Dunn, Mr. A. H. Humphrys, 
| Mr. G. T. Milton, Engineer Vice-Admiral H. J. Oram, 
| Hon. C. A. Parsons, Mr. W. E. Smith, and Mr. A. F. 
| Yarrow. Mr. Chas. E. Ellis was appointed treasurer. 
| The result of the ballot was as follows:—Vice-presi- 
| dent: Mr. Alexander Gracie. Members of Council: Mr. 
| P. T. Caird, Mr. H. R. Champness, Mr. Jas. Gilchrist, 
| Mr. Jas. Hamilton, Dr. G. B. Hunter, Mr. Summers 











Whiting, Mr. H. Withy. Associate Members of Council: 
Hon. T. A. Brassey, Mr. W. E. Dalby, Admiral Sir Gerard 
Noel. 

Earl Cawdor then delivered his Presidential address. 
He said :— 

We meet this year under circumstances of exceptional 
interest to the members of this Institution. Just fifty 
years ago on January 16th last, a meeting took place in 
this very hall, at which the following resolution was 
carried unanimously :—* That we who are here present 
do now constitute ourselves an Institution of Naval 
Architects for the purpose of advancing the science and 
the art of Naval Architecture.” 

A President and Council were then elected, Sir John 
Pakington (afterwards Lord Hampton) being the first to 
occupy the presidential chair; Sir Edward Reed, who had 
taken an active part in organising the arrangements, was 
appointed honorary secretary, and the newly formed 
* Institution of Naval Architects” was thus launched 
upon the world. From that time onwards the Institution 
has continued its useful labours in that field of activity 
which its founders had mapped out for it, and it has ever 
since held, without intermission, annual meetings under 
the hospitable roof of the Society of Arts, to whom our 
debt of gratitude should here be warmly acknowledged. 

Of those who took part in that historic meeting there still 
remains with us one of our most respected honorary vice- 
presidents, whose long record of valuable services is in 
itself deserving of our highest appreciation and deep 
gratitude. I.1efer to Sir Nathaniel Barnaby, to whom 
our heartiest congratulations must be offered on having 
followed, from its inception, the growth and progress of 
this Institution, and upon still being able to attend its 
meetings, and take his share in guiding its fortunes, as 
we hope may long be the case. I must also mention 
another distinguished and venerable vice-president, 
Admiral Sir John Dalrymple Hay, who has served upon 
the Council almost since the foundation of the Institution 
and has always shown the keenest interest in its welfare. 

I do not propose on this occasion to go more fully into 
the history of the Institution, for this will be dealt with 
at the Jubilee Meetings that are to be held this summer 
to celebrate this anniversary. But I may be allowed, in 
opening this fifty-first session of the meetings of the 
Institution, to congratulate the members upon having 
completed the first stage of what I earnestly hope may 
be a permanent and enduring record of the progress of 
naval architecture and marine engineering. This valuable 
work, of which any scientific society might justly be 
proud, has, I am convinced, played an important part in 
promoting the advancement of this branch of applied 
science, not alone in this country, but in every land whose 
sea-board and maritime interests make the building of 
ships a matter of primary importance. 

This record of work done, and the desire to place the 
establishment upon a firmer footing, have caused the 


Council to consider the advisability of incorporating the | 


Institution, in order to protect its material interests by 


lines that have been found, after fifty years of practical 
experience in their working, to fulfil the objects for which 
the Institution was founded. 


The question of incorporation under a Royal Charter | 
or under licence from the Board of Trade has been very | 


carefully considered by the Council, and they have | . > : 
| the period of severe depression which marked the years | 


Leaving aside for the moment the ships | 


decided, with the full concurrence of their legal advisers, 
that a Royal Charter would in every way answer the pur- 
poses for which incorporation was sought, and that it 
would, moreover, confer upon a scientific society such as 
this a higher status among allied institutions at home and 
abroad, and thus enhance the value of its membership. 
The Council were unwilling to take the necessary steps 
in this matter until the wishes of the members generally 
had been ascertained, and it is proposed, therefore, that 
the formal resolution, of which notice has already been 
given, shall be submitted at the special general meeting 
that is to be held to-morrow morning at 11 o’clock. An 
opportunity will thus be afforded to members to express 
their views, and it is hoped that as many as are able to 
attend this meeting will be present. 

I am pleased to observe that the affairs of the Institu- 
tion generally seem to be in a highly satisfactory condi- 
tion. Notwithstanding the somewhat troubled times 
through which the shipbuilding community has of late 
been passing, the applications for membership are well 
maintained, and the higher standard of qualifications 
which has been set by the Council has had the effect of 
filling up vacancies from among candidates of undoubted 
ability and merit. 
ing of the professional side, it must not be forgotten that, 
in the words of the founders, it is one of the objects of 
the Institution “ to bring together those results of experi- 
ence which so many shipbuilders, marine engineers, 
naval officers, and others acquire.” It is, therefore, very 
desirable that the associate or non-professional side 
should be thoroughly representative of the numerous 
classes whose business or other interests make them 
desire to keep in touch with the development of naval 
architecture and marine engineering. 

Of all the forms of applied science that have of recent 
years shown remarkable developments, due to the various 
discoveries that have been made and to improvements in 
design and methods of production, engineering stands 
pre-eminently to the fore. And of all the branches of 
engineering—numerous as they now are—there are per- 
haps none that are of greater importance to this country, 
through their influence upon both the Navy and the 
mercantile marine, than naval architecture and marine 
engineering. In the latter industry the steam turbine, 
which has given so remarkable an impetus to the develop- 
ment of speed in ships, continues to grow in favour, both 
for naval and commercial purposes. Last year’s output 
of 468,000 shaft horse - power shows a_ substantial 
advance of 25 per cent. on the average of the previous 
two years, while the reciprocating engines turned out 
during 1909 totalled just over 1,000,000 horse-power, 








But, while we welcome the strengthen- | 





or substantially the same in amount as the average 
of the previous two years. While the advantages of the 
turbine in high-speed ships is now fully recognised, the 
reciprocating engine continues to hold its own for economy 
at lower speeds, but its place in this field also is now 
being menaced by the adaptation of the steam turbine to 
vessels of moderate speed. Recent achievements in this 
direction have been both interesting and noteworthy. 
The comparative results of the Otaki fitted with a com- 
bination of reciprocating engines and turbines, when 
contrasted with sister ships fitted with reciprocating 
engines only, showed, it is stated, a saving of some 12 per 
cent. of coal in favour of the combination arrangement 
on the round trip voyage to New Zealand, made at 
an average speed of 12} knots. The large White Star 
steamer Laurentic has been similarly fitted, and has 
now been in service for some months past. It would 
be very interesting to have the results of this vessel's 
performance laid before this Institution. The new 
45,000-ton vessels of the same company, aptly named 
Titanic and Olympic, are now in a forward state of con- 
struction; they are, it is said, going to be similarly 
equipped, and their completion will be awaited with keen 
interest. But the combination system is, after all, pro- 
bably only an intermediate stage in the application of the 
turbine to slow-speed marine propulsion, and other means 
are now being sought to gain this end. Solutions of this 
problem by installing mechanical gearing, and also by 
electric transmission, both form the subject of papers 
which will be read at these meetings, and will, I hope, 
bring out an interesting discussion on this most important 
aspect of the ship propulsion question. 

For smaller craft progress is steadily being made in the 
use of the internal combustion engine wherever it can be 
profitably employed, generally in newly constructed 
vessels but sometimes adapted to old ones with satisfac- 
tory results. Our fishing fleets, which were formerly so 
picturesquely propelled by sails, have undergone a first 
transformation through the influence of steam, and are 


now in a transition period, due to the advent of the internal | 


combustion engine. As an auxiliary engine, for use in all 
kinds of small boats for pleasure and commercial pur- 
poses, this type of engine has proved itself unsurpassed. 
But we seem to be still some way from seeing it equal to 
the task of dealing with ship propulsion on a large scale, 
as its more sanguine advocates predicted would be the 
case ere now. 


Perhaps the most interesting application of this engine | 


is that which has led to the solution, at least experi- 
mentally, of the problem of flight. How far this great 
and wonderful accomplishment will, in the future, affect 
the interests with which this Institution is more inti- 
mately concerned, it is difficult to say. Already the 
question is engaging the attention of our naval and 
military experts, and an aeronautical branch of the naval 
service has been inaugurated, whose expenditure is now 
included under the shipbuilding vote in the Navy 
Estimates. This new departure may lead to signal 


giving it a legal status to enable it to hold property in its | changes in warship design ; while the possibility of aerial 


own name, and also to ensure its continuance upon the | 


transportation becoming a commercial reality opens up a 
most interesting field of speculation. At present, how- 
ever, we must confine ourselves to the more prosaic task 


| of briefly reviewing the facts connected with our immediate 


interests. 


The general tendency of shipbuilding during the past | 


year has been one of cautious but gradual revival after 


1907 and 1908. 
launched for naval purposes, the output of mercantile 
tonnage in the United Kingdom during 1909 was 991,000 
tons, showing an increase of 61,400 tons on the previous 
year. 
up and disposed of abroad-has been exceptionally large, 
so that the total increase in our mercantile fleet, which 
increase attained 764,000 tons in 1906, has this year fallen 
to 27,000 tons. This reduction, in so far as it is due to 
the scrapping of useless tonnage, is a healthy sign, and 
should tend to make for better times; indeed, the tonnage 
under construction at the close of the year showed a 
favourable tendency, and in certain districts a very fair 
amount of work is in hand. 

In other countries the depression in shipbuilding appears 
to have been severe and rather more lasting than with us. 
From the United States there is reported a reduction in 
new tonnage for mercantile use of 95,000 tons, from Ger- 
many a decrease of 79,000 tons, and from France of 
42,000 tons, representing decreases of 30 to 40 per cent. 
from the previour year’s totals, whereas the United King- 
dom has increased her output by about 6} per cent. 

Of the total merchant ship tonnage launched through- 
out the world, the United Kingdom was last year 
responsible for 62 per cent. as compared with 51 per 
cent. in 1908, and 58 per cent. in 1907. So far as mercan- 
tile shipbuilding is concerned, therefore, while the past 
year has by no means been a good one, we cannot but 
feel that the position has changed for the better, and that 
we have fared rather less badly than our neighbours. 
These tonnage returns give, however, a somewhat more 
favourable impression than the circumstances warrant, as 
it must be borne in mind that, owing to the keen com- 
petition and lack of orders during the past year, work 
has, in many cases, been undertaken at very bare prices, 
and I merely mention the point—which must be familiar 
to most of my audience—so that I should not be charged 
with undue optimism. 

On the other hand, the returns of tonnage built do not 
by any means represent the total amount of work on 
shipbuilding account, nor yet always the most profitable, 
for the extent of the repair work carried out in this 
country is very much more important than might be 
supposed. It is stated that about one-fifth of the total 
sum expended upon shipbuilding and marine engineering 
goes in repair work. During the past year this amount 
was given in the Board of Trade returns as being upwards 
of 8 millions sterling expended in private yards, and 
24 millions in Government dockyards, or a total of 10} 
millionsspenton repair work out of a total of about 48 millions 


On the other hand, the amount of tonnage broken | 
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sterling for shipbuilding generally. When it is recalleq 
how large a proportion of this sum represents direct 
wages, one can readily see how important a factor the 
prosperity of this industry is in our national welfare, and 
how necessary it is that both employers and employed 
should strive to maintain that harmony between labour 
and capital which is essential to industrial prosperity, 
Fortunately, there has, in this respect also, been an jm. 
provement during the past year, and the notable absence 
of strikes has been in pleasing contrast to our experience 
of the previous year. Indeed, the results of the creat 
strike of 1908 must have been so disappointing to those 
who organised it that we may reasonably hope for im. 
munity from this particular form of trouble for some time 
to come. One of the consequences of that strike has 
undoubtedly been to divert abroad orders that mivht 
advantageously have been placed in this country, and 
much of the suffering and misery due to unemployment, 
both during and since the strike, might have been avoided 
had wiser counsels prevailed. Strikes of this character, 
it must be remembered, are not only damaging to the 
industrial community, but they are a serious menace to 
our national security in that they impede the progress of 
naval contracts, and prevent the due fulfilment of pro- 
grammes of construction. 

The delay in completing the Superb, which required 
twenty-eight months between the laying of her keel and 
the date of her commission, was largely due to the effects 
of the engineering strike on the north-east coast. 
trasted with this, the completion of the Vanguard in 
twenty-three months is a satisfactory proof of the high], 
efficient organisation of our private shipyards, and of their 
ability to complete their contracts within the specitied 
time, if only labour troubles can be eliminated. 

Unfortunately for our builders, the competition for new 
work in warship construction is as keen as, if not keener 
than for merchant vessels. Conditions have changed 
very greatly from the days when our great warship 
| building yards were in the habit of supplying a large 

proportion of the world’s requirements in naval arua- 
ments. One by one our best customers have found means 
to supply their own needs in this respect, and no one 
can be surprised at their so doing. Indeed, one cannot 
withhold feelings of genuine admiration for a country such 
|as Japan, which but a few years ago depended upon 
outside help for almost all her warships and their acces 
| sories, yet is now able to construct the largest battleships 
within her own borders, designed and built by her own 
| citizens, and supplied with the numberless appliances 
| that go to make up the modern war machine, from the 
resources of her own empire. 
| Ten years ago, when his Majesty the King came to th 
| throne, the tonnage of the warships launched annually 
| in this country was, roughly speaking, equal to the total! 
| warship output of the rest of the world; now, that pro 
| portion has fallen to about one-half. And whereas in th: 
| three years 1898-1900 we launched war vessels aggre 
| gating 132,200 tons for foreign Powers, only 53,100 tons 
| were so launched during the three years 1907-9. At the 
| present moment, fortunately, there is a fair amount of 
| work in hand in British yards for foreign Powers, and 
|there are, moreover, warships being built for our 
| Dominions beyond the seas, a particularly gratifying sign 
{of the times. As time goes on, however, the various 
maritime Powers will no doubt endeavour, as far as their 
natural resources permit, to build to their requirements 
without calling in outside aid. The future must be faced 
with this prospect in view. 

For our own naval requirements a relatively small out- 
put of 98,800 tons, spread over thirty-five vessels, has been 
the result of the past year’s work. This compares with 
99,000 tons launched in Germany and 95,000 tons in 
France. But we have at present a considerable amount 
of warship work in hand; ten battleships and armoured 
cruisers, eleven protected and unarmoured cruisers, and 
thirty-seven destroyers, besides submarines and smaller 
craft, being under construction simultaneously. This re- 
presents a very substantial contribution to the work 
needed to keep our shipyards busy, and it is clear that 
increased demands will be made upon our shipbuilding 
resources in the near future. 

The Navy Estimates which have this year been pre- 
sented to Parliament certainly reflect a desire on the part 
of the Government to make more ample provision for 
naval requirements than has been the case during the last 
few years. The total of £40,600,000 is the largest amount 
ever voted for the purpose, and of this sum no less than 
£13,280,000 is to be devoted to shipbuilding purposes, or 
about £4,500,000 more than the corresponding vote of last 
year. These sums may appear large, but our naval 
requirements are very urgent, and the amount asked of 
Parliament is no more than the advisers of the Govern- 
ment appear to consider necessary to the maintenance of 
our sea power. Most of the money to be voted for “new 
construction” is required to complete work already in 
hand; only about one-eighth being earmarked for ships 
about to be laid down. These include the following :— 
Five large armoured ships, five protected cruisers, twenty 
destroyers, a number of submarines, and sundry auxiliary 
vessels. When these vessels are to be laid down does not 
appear on the face of the Estimates. This list does not 
include the two large armoured cruisers that are to be 
built on behalf of Australia and New Zealand respectively, 
and which, with the smaller vessels already in hand, will 
form a valuable contribution from our Dominions beyond 
the seas to the naval strength of the Empire. 

The continued growth in the size and speed of battle- 
ships and armoured cruisers, which at present shows no 
signs of reaction, creates a large additional burden of cost 
for each capital ship, while these in no way supersede or 
take the place of the smaller cruisers, destroyers and 
submarines, each of which in turn proceeds along similar 
lines of development as regards size, speed, armament, 
and personnel. Each of. these qualities leads to an 
increase in first cost, so that the rate of progression is 
constantly accelerated. The 80,000-ton battleship, which 
a few years ago was looked upon as a fanciful conception 
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of the distant future, is already very close upon us, and 
when armoured cruisers require 70,000 horse-power to 
drive them at their contract speed we can form some idea 
of the vast demands which are now made on our ship- 
building resources. It is all very well for enthusiasts to 
advocate the reduction of armaments, but who can secure 
that other navies shall also restrict their process of 
expansion ? ‘ SoA 

The only sound policy, I venture to submit, is one 
based on the maintenance of our Navy in its traditional 
position of assured supremacy. I have already expressed 
my views on this subject in other places. Unfortunately, 
our system of party politics renders it difficult at times to 
keep naval matters out of discussions on party lines, 
however much we may desire to have it otherwise. But 
it is certainly in the best interests of the nation that those 
in whose hands these highly technical matters must 
ultimately rest should have unhampered freedom to 
provide for all the reasonably possible needs of a navy on 
which, as our first line of defence, the safety of this 
Empire is so abgolutely and entirely dependent. 

In alluding to the responsibilities that fall upon the 
adininistrative department of the Navy, I cannot refrain 
from a passing reference to the retirement of one who has 
held the highest naval office on the Board of Admiralty 
throughout a most eventful period in the development of 
our naval power. During Lord Fisher's tenure of office 
as First Sea Lord there have been introduced into the 
Navy changes of a most far-reaching character. For 
every one of these changes Lord Fisher has, at one time 
or another, been subjected to much criticism. It was 
perhaps natural that a service whose splendid traditions 
tend to increase the natural veneration for time-honoured 
institutions should resent any innovations. But, now that 
many of those changes have stood the test of time and of 
practical service afloat, and have, wherever possible, 
benefited by the results of experience, one cannot with- 
hold paying a well-merited tribute to the man whose 
creative genius and indomitable courage and resource 
have been devoted so unsparingly to the Service which he 
adorns. Whatever views we may hold as to the methods 
of the past or the needs of the future, it is no small thing 
to be able, after going through a period of such stress and 
anxiety, to feel that the Navy stands as it does to-day a 
splendid example of the power of highly specialised force 
acting under highly organised administration. 


To Admiral of the Fleet Sir Arthur Wilson, who succeeds | 


to this most responsible office, I can, I feel sure, tender 
the hearty good-will of the members of this Institution, 
and express the confident hope that under his able 
guidance the naval defence of the country will be 
administered on broad and far-seeing lines. 

Before concluding my remarks, I should like to refer 
for a moment to the arrangements that are being made 
in connection with the Jubilee Meetings of the In- 
stitution that are to be held next July. A _ very 
gratifying response has been made to the invitation 
to firms and members of the Institution to support the 
Guarantee Fund for the entertainment of foreign guests. 
Rather over £5600 has already been promised, and 
it is hoped that this amount will be substantially 
exceeded before the fund is closed. Replies have been 
received from a number of foreign ministries of marine, 
and official representatives have promised to attend the 
jubilee celebrations from Austria, Belgium, Brazil, 
France, Italy, Japan, Russia, Spain, Sweden, and the 
United States, while from the remaining countries, it is 
hoped, equally satisfactory replies will be sent. The 
societies connected with naval architecture or marine 
engineering in France, Germany, the United States, Italy, 
and Sweden have accepted the invitation to send dele- 
gates, consisting of the President and other representa- 
tive members. Papers are to be contributed by members 
of each of these societies, nominated by their respective 
councils, and a number of important papers will be con- 
tributed by our own members. It is intended that the 
field covered by the papers read at these meetings shall 
be a thoroughly comprehensive one, both as regards naval 
architecture and marine engineering. 

A number of receptions and other entertainments are 
being organised, and the concert which is to be given at 
the Queen’s Hall under the direction of Sir Charles Stan- 
ford promises to be of exceptional interest. 

The programme of proceedings is necessarily still in 
the provisional stage, but it may interest members if I 
give an outline of it as drawn up by the Executive Com- 
mittee, to whom this task has been entrusted by the 
Council. It must, of course, be understood that the 
details of these arrangements are subject to such altera- 
tions as may seem desirable. 

JUBILEE MEETINGS, 1910. 
OUTLINE OF PROPOSED PROGRAMME. 

Monday, July 4th.—Evening reception at the Royal United 
Service Institution. 

Tuesday, July 5th.—Opening of the International Congress by 
H.R.H, the Prince of Wales at the Connaught Rooms, Freemasons’ 
Hall, near Aldwych. Evening Reception by the Lord Mayor at 
the Mansion House. 

Wednesday, July 6th.—Morning meetings for the reading of 
papers in the halls of the Institutions of Civil Engineers and 
Mechanical Engineers. Evening Concert at theQueen’s Hall, under 
the direction of Sir Charles Stanford. The Leeds Festival Choir 
(240 voices) will sing, and the orchestra will be composed of 110 
past and present members of the Royal College of Music. 

Thursday and Friday Mornings.—Meetings for the reading of 
papers as before. 

Thursday Evening.—Banquet to the foreign delegates and 
guests, followed by a reception by Lord and Lady Brassey. In 
the afternoons various excursions and visits to places of interest 
within easy reach of London will be arranged for the entertain- 
ment of the guests, 

The presentation of awards followed. The recipients of 
Institution premiums were Dr. T. E. Stanton, who 
received the award for his paper on “ The Resistance of 
Thin Plates and Models in a Current of Water,” and 
Mr. H. C. Anstey, to whom a similar premium was 
presented for his paper on ‘ The Application of Internal 
Combustion Engines for Marine Propulsion.” 

_ The meeting then proceeded to the reading and discus- 
sion of papers, 
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The first paper taken was that by Rear-Admiral R. H. 
Bacon on “The Battleship of the Future,” which is 
reprinted on page 284. 

The paper which had been awaited with much interest 
since the issue of the programme of the Conference 
elicited an animated discussion. 

Sir Gerard Noel, who opened the debate, while recog- 
nising the admirable character of the contribution made 
by Admiral Bacon, said that the paper was hardly so 
much a discussion of the battleship of the future as a 
defence of the Dreadnought type of construction, 
a subject with which the author was admirably 
qualified to deal. Admiral Bacon was a man full of ideas ; 
some of them sound, but not all. With regard to the 
question of the large ship, he (Admiral Noel) had always 
opposed the increase in the size of ships, but he did not 
go against the big ship altogether. He only contended 
that there were certain limits within which naval con- 
struction must be kept. One of these limits related to 
the depth of water available, not only off our own shores, 
where it was fairly deep, excepting in the North Sea, 
but also round the coasts of possible enemies. The 
next factor to be taken into account was the destruc- 
tive power of the torpedo, which he thought really limited 
the size of warships. A successful torpedo attack would 
put any ship out of action, and the proportion of a fleet 
thus disabled would be higher in the case of fewer big 
units than where the fighting line was made up of a 
larger number of smaller vessels. One unfortunate thing 
about the original Dreadnought was that she was con- 
structed at a time when there were very few docks in 
which she could be repaired, and although progress was 
now being made at Rosyth, other docks ought to be 
constructed on the East Coast capable of receiving these 
bigships. With regard to the adoption of the one-calibre 
big gun in the modern British battleship, the experience 
in the Russo-Japanese war was that it was the repeated 
hitting of the Japanese guns which beat the Russian 
fleet. Those repeated hits were probably rather due 
to the 6in. than the heavier guns, and he was sorry 
to see that in our own Navy the secondary batteries 
were being abolished. His view was that the armament of 
the King Edward class was superior in design to that of 
the Dreadnoughts. One of the fallacies of the one- 


| calibre heavy gun armament was that naval battles were 


|the reasonable future. 





always going to be waged over great distances; but he 
would point out that in the North Sea particularly, ships 
would not be able to fight at these very long ranges 
owing to atmospheric conditions. With regard to armour, 
he was a believer in it, and armour had a greater protec- 
tive effect than it was given credit for. The subject of 
speed was very important; in the old days the frigate 
always had the heels of the battleship, and the brig was 
faster than the frigate. That was a principle from which 
he considered we ought not to depart. The extra weight 
necessary to obtain high speed in battleships might be 
put into guns with advantage, and if the Dreadnought 
had been designed for 19 knots instead of 21 she could 
have carried a secondary armament. 

Admiral Fitzgerald said that Admiral Bacon had 
written a comprehensive paper covering a very wide 
field. As the first Captain of the Dreadnought, and the 
father of the submarine as far as this country was con- 
cerned, he was one of the highest authorities in this 
country on the subject under discussion. His views on 
certain points, particularly as to armament and arma- 
ment protection, were bound to be controverted. He 
could not agree with the author when he said that it was 
useless to hope to obtain armour which would be impene- 
trable to the fire of guns, which might be constructed in 
Reference was made to the 
racking entailed by successive hits of heavy projectiles, 
but in any case those who had to fight the ships would 
much prefer to have the racking going on outside than 
inside. He was glad to note that Admiral Bacon decried 
what might be called the second-class battleship, which 
on many occasions it had been proposed to build in this 
country. He did not believe that anybody who had 
studied the subject would seriously propose the building 
of small ships. Every naval power had been steadily 
increasing the size of its battleships, and it followed that 
whatever ships were built they automatically became 
second-class ships in the course of a few years. Twenty- 
one years ago, when Sir William White read a paper on 
the Naval Defence Act, the question of big ships was 
discussed, and the fanciful ship of 22,000 tons then put 
forward by Sir William was regarded as the reductio ad 
absurdum. Now we had got beyond ships of that 
tonnage. 

Admiral Bacon, interposing, said that we should see 
ships 100 per cent. bigger than the Dreadnought. 

Admiral Fitzgerald, continuing, said that most naval 
officers would agree with the author on the subject of 
speed. We had been assured by distinguished naval 
officers in past years that speed was of no consequence 
in a battleship; but what happened in the Russo-Japanese 
war showed that speed was of importance strategically, 
and not only that, for it was also a powerful tactical 
argument. If he might express it in a different way to 
that in which it was put in the paper, Admiral Bacon 
appeared to believe that the armoured cruiser would take 
the place of the battleship. That vessel would have 
great gun power, less armour, and higher speed than 
existing ships, and the naval battle of the future was 
pictured as a fight of units. He could not quite accept 
that view, as it seemed to him that when one particular 
duel was at an end the victor would go to the help of 
other ships. 

Sir William White said that it should be kept in mind 
that the paper had been written by Admiral Bacon at the 
request of the Council, who were under a great obligation 
to the author. In discussing the paper he desired to deal 
rather with broad principles, and to keep away from 
individual designs. First and foremost he desired to take 
up the point of secondary armament in association with 





heavy s. That, he believed, was almost a vital issue, 
with regard to which there were certain facts well worthy 





of consideration. No other naval authority had abandoned 
secondary armament to the same extent as the British 
Admiralty in the earlier stages of the single-calibre big 
gun design. The Japanese, who might be assumed to know 
what naval warfare really was, were firmly impressed with 
the view that it was worth while to have powerful second- 
ary armament. With regard to the objections raised by 
Admiral Bacon on the subject of secondary armament, he 
did not think they had very great force. It was possible, 
and ships were in existence to illustrate the contention, 
to mount eight heavy guns, to be available on both broad- 
sides through large arcs of training across the field line, 
and yet to combine with these heavy guns a powerful 
secondary armament, free from the disadvantage to which 
Admiral Bacon referred. Such armament had been 
mounted in American battleships. If the number of 
heavy guns were increased beyond eight, if it rose to 
twelve, then the central portion of the ship was cut into, 
and other difficulties were introduced. Even that type 
of armament could, however, be achieved, as the designs 
were in existence for such a ship, to be equipped with 
6 or 6%in. guns as secondary armament, and which, 
moreover, were not placed low down, or in a position to 
embarass the fire of the 12in. guns. One very significant 
fact was that the French, after a long suspension of ship- 
building operations, had started on a new programme, and 
had designed a ship of about 23,500 tons. That decision 
had been arrived at by France during the past few 
months, and in view of what had happened elsewhere, it 
had been decided that powerful secondary armament 
must be secured. In that case twelve heavy guns were 
to be mounted. In America, in Japan, in Germany, 
everywhere indeed, except in this country, the same 
importance was attached to secondary armament. With 
regard to another aspect of the mounting of 6in. guns 
he did not agree with those who did not propose 
to give such guns the protection of armour. On 
that point he differed essentially from Admiral Bacon. 
It was notable that in recent designs in this country 
there had been a growth in the power of secondary 
armament. The new type of 4in. gun had _ been 
mounted in large numbers, and the explanation was that 
these guns were for defence against torpedo attack. We 
should probably go on to the 4.7 gun, and then to the 
6in. The ideal armament, in his view, would include a 
certain number of heavy guns with a considerable battery 
of 6in. guns, which would serve admirably for use against 
torpedo vessels, and if anything else were wanted 
smaller guns could be employed for sweeping the 
decks of torpedo craft. Another important factor 
was bound up with torpedo attack. The key of the 
position was that damage by torpedo might put any 
ship out of action, however large she might be. That 
was a very serious matter, and ought to be taken into 
careful consideration. If the plan adopted was that of 
concentration in a smaller number of very powerful 
vessels, in preference to a large number of less powerful 
vessels, then greater risks were being run with regard to 
under-water attack. He did not attach much importance 
to the suggestion of the author that the stretching out of 
the line by having more vessels increased the risk in the 
manner supposed. Assuming that eight big ships formed 
a line two miles long, then it did not seem to him that a 
little extra length of line added to the risk very 
much. You would probably have to increase the usual 
two cables’ length between big ships. It was a 
question for the Board of Admiralty to decide in 
which case the lesser total risk would be encountered. A 
point vital to the discussion was as to the effect of a hail 
of fire from the 6in. guns. He had been informed that an 
analysis of battle practice showed that at sea the smaller 
guns made a better percentage of hits than the larger 
calibre guns. He hoped some of the naval officers present 
would be able to make a statement on that point out of 
their own experience. Finally, he would like to say that 
he had never been in favour of building so-called second- 
class ships. The argument of Admiral Fitzgerald that 
ships by lapse of time automatically fall into a lower 
grade was true, but that was not the point at issue. The 
question to be decided was in what manner for a given 
expenditure the best distribution of force could be made. 
He did not himself attach any importance to the sug- 
gested less handiness of the big ship. The Mauretania, 
which was 760ft. in length on the water line, had been 
turned in a circle the diameter of which was four times 
her length. The duty of the naval architect was to get 
out his design to meet the conditions laid down; the 
ultimate decision rested with the responsible authorities. 

Admiral Henderson drew attention to the port diffi- 
culty in the case of big ships. He pointed out that the 
period of slack water at Plymouth, Portsmouth, Sheerness, 
and elsewhere would create great difficulty in getting a 
number of ships in and out owing to the short time 
available. With regard to the size of ships, there was a 
limit beyond which it would be impossible to go. Much 
had been said on the subject of secondary armament, and 
if he might quote an illustration from the practice of the 
land forces, which he thought was applicable to the Navy, 
it was that secondary armament had never been given up. 
On the subject of the effects of a hail of fire from 6in. 
guns he was unable to speak from practical experience, 
but conversations he had had with Japanese officers 
eonvinced him that the point was worth serious con- 
sideration. 

Professor J. H. Biles emphasised the difficulty of con- 
structing battleships which were capable of resisting 
attack. At the same time, notwithstanding the superior 
power of the gun and the limitations of armour, the real 
limitation was in the nerves of the men, and how much 
they could stand. The speed of -the Dreadnought had 
been referred to as excessive, the contention™@eing that 
the additional weight of machinery necessitated by high 
speed could have been better employed in-giving the ship 
a superior armament. 
make a statement as to the question of weight as between 
a speed of 19 and 21 knots. He believed that the total 
weight of the propelling machinery was less in the 


He would like Mr. Parsons to* 


Dreadnought than in the King Edward and Lord Nelson 
classes. It seemed to be a fair compromise in battle- 
ship building that the proportion of weight of the pro- 
pelling machinery should remain the same, and that 
advantage should be taken of the improvements in 
machinery design and performance to obtain increased 
speed without increasing the weight ratio. 

The Hon. C. A. Parsons, rising in response to an invitation 
from the Chairman, said that the weight of the machinery 
varied in proportion to the horse-power, but many other 
considerations were involved. There would be a consider- 
able reduction in weight of the 19-knot ship as compared 
with the weight of the propelling machinery in a 21-knot 
ship. 

Admiral Bacon brietly replied on the discussion. He 
said that the paper had been written under considerable 


difficulty owing to the necessity of not including matters | 


which were confidential. It had been said that the paper 
was a defence of the Dreadnought; he was surprised to 


learn that the Dreadnought now required to be defended | 
as a type. The subject of torpedo attack had been raised | 
That involved | 
All authorities were agreed as to | 
the necessity of keeping down the length of the fighting | 


in connection with length of battle line. 
many considerations. 


line, and from that point of view it was quite certain that 
there was a balance of advantage in keeping the ships 
few in number. Reference had been made by more than 
one speaker to the experience gained in the Russo-Japanese 
war, and to the value of secondary armaments. There 


were some things which were overlooked in drawing upon | 


the experience of that war. One was that the Dreadnought 
type was not in existence at that time, and that the naval 


engagement was fought with the old type of ship, with 

He | 
would like to point out that four big guns were not enough | 
to ensure accuracy as to hitting at long range; it was | 
Had the ships | 


only four big guns, intermixed with smaller guns. 


absolutely necessary to have more guns. 
of that date possessed the advantage of a Dreadnought 
equipment, less would have been heard of the 6in. guns. 
The progress in gunnery since the Japan war had been 
absolutely enormous, and the lessons of the Russo- 
Japanese war, as regarded naval gunfire, were almost value- 
less, owing totheadvancein gunnery. He was not opposed 


to armour, as had been suggested. His contention that | 


in proposing to employ armour of very great thick- 
ness if was necessary to give the matter very grave 


consideration to ascertain if for each inch of armour you | 
It had to be borne in | 
mind, said the speaker in reply to a question interposed | 
by Admiral Fitzgerald, that armour which would not keep | 


were getting equivalent value. 


shot out would resist shell. The matter was one which 
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It was presided over by Lord Rawdon, and was attended by a 
numerous company of prominent men. It was unanimously 
decided by the meeting: (1) ‘That the theory and art of ship- 
building are objects of the first magnitude and importance to these 
kingdoms.” (2) ‘* That the theory and art of shipbuilding are not 
so well understood in this country as matters of so much conse- 
quence deserve.” | 
merits the attention of every well-wisher to the true interests of 
Great Britain.” (4) ‘‘ That the most effectual remedy for this 
deficiency will be to concentrate the theoretical and practical 
wisdom of this country by the institution of a Society for the 
Improvement of Naval Architecture.” It was further decided to 
ask the Duke of Clarence—afterwards William IV., the ‘‘ Sailor 
King ”-——to become the President, and to lay the. plans of the 
Society before his Majesty King George III. The Duke of 
Clarence accepted the presidency of the Society, and at a meeting 





(3) ‘**That a remedy for this radical deficiency | 
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, pool Corporation, under the chairmanship of Sir T. Hughes, 
| had under consideration the desirability of commencing 
work on the diversions, in order that the proceedings 
might be carried out without undue hurry and expense, 
Towards the end of. 1894 they instructed Mr. Parry to 
report as to the works necessary for the purpose and their 
probable cost. The report was presented on 7th May, 
1895, and a further report was made on 28th May, 1896, 
| As a result of these reports, Mr. Parry was authorised to 
proceed with working drawings, and he submitted his 
plans and specifications in October, 1896. The work was 
commenced in January, 1898, the river Cownwy being 
first taken in hand. One and three-quarter miles above 
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he could only deal with in general terms at a public | 


meeting. He was very much astonished to hear it 
suggested that there was any comparison at all at long 
ranges between small and big guns. 
to obtain as many hits with a small gun as with a big 
gun, but with only an equal number of hits any com- 
parison was absurd. 


if the guns were only to be used to repel torpedo attack 
it was of no use putting armour round them. The whole 
point turned on getting the best value in a ship without 
increasing the tonnage. 
limit in size of ships; that had not yet been reached, and 
until it was reached the increase in size of ships would 
continue. On the subject of the limiting influence of 
nerves, he would just say that the ship getting in the first 
hit and the hardest hits found its nerves going up, while 
those of the ship attacked went down. 
first hit went far towards winning, and the big gun told at 
long range or at close quarters. 


A vote of thanks to Admiral Bacon was proposed by 
} 


the President and carried by acclamation. 

At the afternoon meeting on Wednesday, when Sir 
William White occupied the chair, Dr. R. T. Glazebrook 
presented a “ Report on the Progress of the National 
Experimental Tank.” This is printed in full on page 286, 

There was no discussion, but Sir William White re- 
minded members that the maintenance fund subscribed 
by the Institution still stood at £1400 per annum. That 
fund was to be raised to £2000 per annum if necessary, 
and it was hoped that the Institution subscription would 


ensure that amount being raised for a period of 10 years | 


without the necessity for throwing any burden upon the 
funds of the National Physical Laboratory. He hoped 


the result of the visit to the building, now practically | 


completed, would be an addition to the list of guarantors. 

The next paper taken was entitled “ An Account of the 
Society for the Improvement of Naval Architecture,” 
and it was written by Mr. A. W. Johns, R.C.N.C. :— 


At a time when the Institution of Naval Architects is celebrating 
its jubilee, it seems an appropriate occasion to place on record an 
account of the aims and work of a very similar institution, founded 
nearly 120 years ago. This was the Society for the Improvement 
of Naval Architecture, formed in 1791. 

The Society owed its formation tothe exertions of a bookseller named 
Seweli, * one of the proprietors of the Exropean Mugazine. Thisgentle- 
man, while on a visit to one of our naval ports, was so impressed with 
the many grave complaints which reached him as to the inferiority 
of our warships as compared with those of France and Spain that 
on his return he wrote articles and invited correspondence sug- 
gesting possible means of improving naval architecture in this 
country. The letters received in answer to his invitation were first 
published on the covers of his magazine, and were afterwards col- 
lected and published in two volumes.t He also set apart a room 
at his office for discussions on the subject, and for the exhibition of 
plans and models for the inspection of those interested in the 
matter. In addition to this, he prepared and published a descrip- 
tive catalogue of British and foreign works dealing with the theory 
and practice of naval architecture and subjects closely allied to it. 
Sewell’s idea, as put furward in his own writings, appears to have 
been to form a society which would do for nava] architecture what 
the Society of Arts, founded in 1753, proposed to do for the arts 
generally. 

Public interest was soon aroused, and it was decided to calla 
public meeting to consider the matter. This meeting was held at 
the Crown and Anchor Tavern, in the Strand, on April 14th, 1791. 





* See Creuze’s “‘ Shipbuilding,” page 22. 

+‘ Papers on Naval Architecture,” published in 1791. These are quite 
distinct from those published in four volumes under the same title in 
1828-32, and edited by Morgan and Creuze., 





It might be possible | 
He advocated the protection of | 


6in. guns, if they were going to be used in action, but | 


Reference had been made to the | 


Getting in the | 


| held on April 20th, 1791, it was unanimously resolved tu thank bis 

| Royal Highness for the honour conferred on the Society. 

| A general meeting was held at the same place on June 2nd, 

| 1791, at which the election of officers was approved and the rules 
and regulations for the Society were discussed and adopted. This 

| meeting was presided over by Captain Sir James Borlase Warren, 

R.N., a vice-president. 

Mr. John’s paper then goes on to give some account of 
| the work of the Society, and particularly of the investiga- 
| tions carried out by Colonel Beaufoy. 

Sir William White referred to the value of the research 
| made by the author, and the interest of the many foot- 
| notes in the paper, which indicated the wide range of the 
| investigation. The author showed that Beaufoy, in his 
| early experiments, had really obtained accurate results in 
| problems associated with the resistance. 

| Professor Welch said it was fitting that the Institution 
| should have had the history and work of this early society 
| placed on record in its jubilee year. The meeting was 
| then adjourned. 

The annual dinner of the Institution was held on 
Wednesday evening at the Hotel Cecil, and was very 
| largely attended. The speech of the evening was that 
| by Lord Cawdor, in which he gave the toast of the 


“Army and Navy.” He spoke very strongly of the need 
| of a powerful navy, and particularly of the need of laying 
| down ships quickly. Our old ability to overtake our com- 
| petitors in speed of building no longer existed. We must 

never have leeway to make up. 


AT VYRNWY. 
No. I. 

THE great Welsh water scheme for which the Liverpool 
Corporation obtained Parliamentary sanction as long ago 
as 1880 has only recently been completed, the last portion 
of the works having been formally opened on Wednesday 
last by the Prince of Wales. The chief portion of the scheme, 
consisting of the impounding of the water of the river 
Vyrnwy, with its sixty-eight miles of aqueduct to Prescot, 
see Fig. 2, was carried out some eighteen years ago by 
Messrs. Hawksley and Deacon, and Liverpool was thereby 
rendered immune from water famine should any troubles 
arise in connection with the reservoirs at Rivington, in 
Lancashire. The Corporation were, however, also entitled 
to impound the waters of two other rivers and their tribu- 
tary streams, namely, the Cownwy, on the south-west of 


and to divert their waters into the lake Vyrnwy. It is 
this portion of the work which has just been carried to a 
successful issue by the City Water Engineer, Mr. Joseph 
Parry. The catchment area available has thereby been 
increased from 18,000 to 22,742 acres, and the yield of 
water by 10 million gallons per day, bringing the total 
volume of water available from Lake Vyrnwy to between 
60 and 70 millions of gallons per diem. As these two 
tributaries joined the Vyrnwy some three miles below 
the great dam, it was necessary to erect dams across 
their respective valleys and to provide means to carry 
the waters thus impounded under the hills to the chief 
reservoir—see map, Fig. 1. 


|COMPLETION OF LIVERPOOL WATERWORKS | 


the main lake, and the Marchnant, on the eastern side, | 


AND MARCHNANT WATERSHEDS 


the point of its junction with the main stream the Cownwy 
is diverted from its natural course and brought into Lak« 
Vyrnwy by a tunnel driven through the intervening hill. 
The flow of the water is stopped by a short masonry dam 
built across the valley, as shown in the illustrations 
Figs. 3 and 5. From the dam the water is taken by an 
open brick conduit, 270ft. long, to a well situated at the 
entrance to the tunnel. The tunnel is 6453ft. long, 7ft. 
diameter, and, with the exception of 891ft. at the inlet 
end, is entirely in rock of the Lower Silurian formation. 
With the exception of the short distance mentioned above 
and a few yards in broken rock at the outlet, the tunne! 
is unlined, being simply rough dressed. The dam raised 
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at the point of diversion is of concrete with coursed 
masonry facing. The length is 120ft., and from the dam 
to the tunnel the water is conveyed through an open con- 
crete culvert faced with blue bricks. 
The tunnel has been designed to give a maximum dis- 
| charge of 120,000,000 gallons per day. It was driven 
partly by day work, but chiefly by piecework, from the 
two ends without any intermediate shaft. The following 
are the particulars of costs :— 


£ 
Tunnelling, including 19,050 
2 3,655 


labour and material 
Pham Bod Oeivene..| a sk. ka as te 
Total cost of diversion 22,705 


About two years after the main portion of the scheme | 
had been completed the Water Committee of the Liver- The watershed of the Cownwy above the point of diversion 
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Fig. 5-COWNWY DAM, CONDUIT AND TUNNEL ENTRANCE 


is 8092 acres and the estimated average yield in periods of , 
dry years a little over 7 million gallons per day. The 
level of the invert of the tunnel at the inlet end is 840.1 | 
and at the outlet end $25.0 Ordnance Datum, fall 15ft. | 
This portion of the scheme was completed in 1904, and | 
the works for the diversion of the Marchnant were then 
proceeded with. 

The construction of the Marchnant works—Figs. 4 and 
6—was begun in January, 1902. The works included a | 
tunnel 7ft. diameter, with a total length of 7345ft., of which | 
7290ft. are in clay slate rock of the Caradoc group of the 
Lower Silurian system. The level of the invert at the 
inlet is 831.00 Ordnance Datum, and that of the outlet 
825.00 Ordnance Datum, giving a fall of 6ft. and a gradient 
of 1 in 1224. The rock is uniform and close in character, 
interspersed with frequent bands of quartz, and only 
three short lengths of the tunnel—or about 210ft. in all— | 
required lining with brickwork. The tunnel was driven 
from both ends without any intermediate shafts, and 
when the two ends of the tunnel met they coincided | 
exactly. After preliminary tunnelling in muck, the con- | 
tractor started piecework at the inlet heading in rock on | 
May 12th, 1902, and drove from this end 3700ft., when 
the work was stopped in 1906. All drilling was done by 
hand ratchet machines, the blasting being done by | 
gelignite with time fuses. The miners worked in three 
shifts and the labourers in one shift. The spoil was 
taken out in horse-drawn wagons on a 20in. gauge tram- 
way. The ventilation was effected very effectively by a 
12in. Sturtevant fan operated by a vortex water turbine 
of 5$ h.p., made by Gilkes, of Kendal. At the outlet 
heading operations were commenced in January, 1903, 
part time and part piecework. The work was, however, 
suspended for a time after a length of 357ft. had been 
driven, as a scheme for installing electrical power was 
under consideration. This was carried out in 1904, and | 
driving was resumed at the end of that year, ventilation | 
being effected by a 12in. electrically-driven fan. Elec- 
tricity was also supplied for lighting purposes. The last 
1267ft. of this heading was driven by a Temple-Ingersoll 
electric air drill, the rate of progress with this drill having 
been three times that obtained by hand drills. The two 
headings met on April 16th, 1908, and the levels, as 
previously mentioned, were found to be practically 
identical. 

After diverting the river Marchnant into the tunnel 
by masonry, the work of constructing the concrete dam 
210ft. long was commenced in March, 1908. Rock was 
found within 6ft. of the surface at the north end of the 
dam, and this dipped sharply across the valley. From a 
point 88ft. below the surface of the ground the founda- 
tion was stepped up on boulder clay. The dam gives a 
total length of overflow of 90ft., of which 40ft. is 837.00 
Ordnance Datum, the wing portions being Ift. higher. 
The outlet is controlled by an 18in. sluice, and the level 





Fig. 6—THE 


of the draw-off to th: ‘tunnel is 831.00 Ordnance Datum. 
To control the water to the tunnel at the inlet stop 
planks are used. The stone for the dam was obtained 
from the Eynant quarry at the upper end of Lake 
Vyrnwy, and to save the cost of transport by road it was 


| brought down the lake on barges to the outlet end of the 


tunnel, being then carried on the tramway through the 
tunnel to the inlet end. The tunnel discharges on the 
north-eastern bank of the lake, and the level of the invert 


of the tunnel mouth is 825.00 Ordnance Datum, or slightly | é L 
| ments he patented concerned drills, corn dressing and 


lower than the overflow level of the lake. The construc- 
tion of the masonry faced wall with parapet to the public 
road and the curved wing formation of the embayment 
are seen in the photographic view—Fig. 4. The total 
cost of the Marchnant works was £18,900, the cost of 
labour and material for tunnelling averaging £4 10s. 6d. 
per yard from the inlet side and £4 1s. 6d. per yard for 
the outlet end, the difference in cost being due in some 
measure to the saving of labour effected by the elec- 
trically operated air drill. We propose to give further 
details regarding the Cownwy and Marchnant Dams in a 
future issue, and also to give particulars of the pipe line 
to Liverpool. 

The carrying out of the foregoing extensions completes 
the impounding works authorised by Parliament at Lake 
Vyrnwy, and brings the total expenditure to date on the 
scheme up to £2,936,182. It may be pointed out that 
the total cost of the Cownwy and Marchnant schemes, 
namely, £41,605, compares most favourably with the esti- 
mate submitted to Parliament, namely, £68,677. 





OBITUARY. 


JAMES HORNSBY. 


Tue death of Mr. James Hornsby, late chairman of the 
firm of Richard Hornsby and Sons, Limited, of Grantham, 
is announced as having taken place on the morning of 
Sunday, the 6th inst. Mr. Hornsby was born in Feb- 
ruary, 1886, and was, therefore, in his seventy-fifth year 
at the time of his death. He was the second son of the 
late Mr. Richard Hornsby, who in 1815 founded the 
Spittlegate Ironworks at Grantham, and who in 1864 died 
leaving his three sons, Richard, James, and William, to 
carry on the business. The eldest son, Richard, himself 
died in 1877, and Mr. James Hornsby then became senior 
partner in the firm, taking the position of chairman two 
years later, when the business was converted intoa limited 
liability company. This position he continued to hold till 
1900, when he decided to relinquish his more active con- 
nection with the business. 

Practically the whole of Mr. Hornsby’s life was devoted 
to furthering the interests of the undertaking which had 


MARCHNANT 








ENTRANCE 


DAM AND TUNNEL 


been commenced by his father. He entered the works at 
the age of 14, in the year 1850, and his actual active con- 
nection with them lasted for half a century, while for the 
remaining ten years of his life he continued to take the 
keenest interest in the welfare of them and of the 1500 
odd workpeople to which they afford employment. He 
was possessed of great mechanical ability and inventive 
genius. It has been said of him that he had taken out 
more patents for labour-saving devices in agricultural 
machinery than any other single man. The improve- 


threshing machines, oil engines, reapers, binders, mowers, 
and portable engines. For his sheaf binder in particular 
he received many prizes both at home and abroad. He 
was quick to recognise inventive genius in others, and 
often went out of his way to help any of those in his 
employ who had—or thought they had—chanced upon a 
new idea. He himself was successful in the machinery 
he designed and constructed very largely because he 
made a point of testing everything thoroughly under 
ordinary working conditions. In this respect he learnt 
his lesson early. When a comparatively young man, he 
made, in the winter time, what he thought were certain 
improvements in a reaping machine. In theory, and in 
the light of such tests as were possible at the season of 
the year, these should have answered admirably the pur- 
poses for which they were devised. Unfortunately, when 
it came to a question of dealing with ripe corn and strong 
straw, it very soon became evident that what had been 
deemed improvements were in reality but disadvantages. 

For many years past Mr. Hornsby had not only exhibited 
at numerous agricultural shows, in addition, of course, to 
those of the Royal Agricultural Society and of the Smith- 
field Club, but he was also in much request as a judge, 
his opinion being very highly thought of. It is interesting 
to note that he was actually the oldest member of the 
Smithfield Club, having been elected in the year, 1846. 
He was president of the club in 1907 in succession to the 
Prince of Wales. Mr. Hornsby took the very greatest 
interest in all matters relating to agriculture, and himself 
farmed some 900 acres. As bearing on his scientific 
achievements in this direction, we may say, he, with the 
assistance of Dr. Voelcker and Mr. Carruthers, carried out 
some experiments with regard to the destruction of 
charlock by spraying with sulphate of copper, and proved 
that a solution of a certain strength of sulphate of copper 
sprayed over barley and charlock would kill all the char- 
lock arid leave the barley uninjured. More than that, 
however, Mr. Hornsby, experimenting by himself, also 
discovered that, contrary to the scientific belief, this 
solution would not injure the clovers—a valuable green 
crop—growing with the barley. This discovery resulted 
in a great saving of labour. Mr. Hornsby also undertook 
some experiments witha view to improving grass land, 
and discovered that, with a great number of soils, basic 
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slag put on in the autumn brought all the clovers to life 
where they had never been noticed before, and increased 
the value of the land from fifteen shillings to twenty-five 
shillings or more an acre. He also found that the slag 
did not need renewing for about four years. 

Mr. Hornsby was a member of the Institute of Mechani- 
eal Engineers, and was a Justice of the Peace for 
Lincolnshire, Leicestershire, Northamptonshire, and for 
the Borough of Grantham, of which he was Senior Magis- 
trate. He was deputy-lieutenant for the counties of 
Lincolnshire and Northamptonshire, of which county he 
served as High Sheriff in 1902. 


SIR ALFRED HICKMAN. 


WE regret to have to announce the death of Sir Alfred | 


Hickman, which took place at his home, Wightwick, near 
Wolverhampton, on Friday afternoon last. Sir Alfred 
was born in July, 1830, and was therefore in his 80th 
year at the time of his death. He was the son of Mr. 
G. R. Hickman, an ironmaster and colliery proprietor, 
of Tipton. He was educated at King Edward's 
School, Birmingham,-and at the age of 16 joined: his 
father in business. Later on he for a time worked 


with his brother, the late Mr. George H. Hickman, 
at the Groveland Ironworks, Tipton, and in 1851 
entered into partnership with his father. Subse- 


quently he acquired the blast furnaces at Spring Vale, 


near Bilston, which he quickiy enlarged, and the 
equipment is now among the most important in 
Staffordshire. About .twenty years ago he founded, 


close by, the steel-making firm of Alfred Hickman, 
Limited, the works of which have also been consider- 
ably extended, so that now-a-days the two concerns 
employ a number of men approaching 2000. Some time 
ago Sir Alfred transferred to the Steel Company the 
Spring Vale furnaces and the Ladymoor colliery. 
These various businesses did not, however, alone 
represent his interests. He was also owner of the 
Haunchwood and Tunnel collieries, near Nuneaton, and 
of extensive ironstone quarries in the neighbourhood of 
Banbury. 

Long before the passing of the Workmen's Compensa- 
tion Act—on the provisions of which, we may say in 
passing, he was, as an expert, consulted—Sir Alfred had 
in operation a system of compensation for injured work- 
people. 


practised. The relations between him and his workpeople 
were always of a cordial nature. 

In 1883 and 1884, as chairman of the Wolverhampton 
Chamber of Commerce, he endeavoured to reduce the rates 
charged by the railway companies for the conveyance of 
goods to and from the Midlands. He held that these 
rates were excessive and that they were crippling business. 


He was an advocate of cheap conveyance in every direc- | 


tion, and was in-favour-of an improved means of water 
communication between the ports of London, Liverpool, 
and Gloucester, and was the author of a pamphlet on the 
subject. He was, further, made a member of the Com- 
mission appointed to consider the question of light rail- 
ways, on the lines of the Report of which the Light 
Railways Act was based. 

We are not concerned with politics, but no obituary 
notice of Sir Alfred Hickman would be complete which 
did not allude to the fact that he several times represented 
the West division of Wolverhampton in Parliament. He 
was, as a fact, elected in 1885 the first Conservative member 
for that borough. A reference to the principal measures 
with which he was identified may not be out of place. 
Among them were the Trade Union Provident Fund Act, 
the Railway Regulation Act, the Conciliation Act, the 
Coal Mines Regulation Act, the Truck Act, the Light 

Railways Act, the Workmen’s Compensation Act, the 

Companies Act, a Bill relating to anchor and chain cables, 
the Railway Employment—Prevention of Accidents—Bill, 
the Workmen's Dwellings Acquisition Bill, the Child 
Messengers’ Act, and a Bill for the prevention of boys 
under fourteen years of age working in mines. He was a 
member of the Tariff Commission of 1904. In 1891 he 
was knighted, and in 1903 a baronetey was conferred 
upon him. 

He was a member of the Iron and Steel Institute, and 
of the Mining Association of Great Britain, and Past- 
President of the British Iron Trade Association. He was 
made a member of the Advisory Committee of the Com- 
mercial Intelligence Branch of the Board of Trade in 
1900. Sir Alfred’s loss will be keenly felt in the Wolver- 
hampton district, where he was one of the most prominent 
and most highly respected personages. 


THE COLONIAL WARSHIPS. 


MUCH satisfaction has been felt—says our Clyde corre- 
spondent—by all connected with Clyde shipbuilding at the 
news received on Wednesday, 16th inst., of the Admiralty 
having definitely placed the contracts for the two cruiser 
battleships of the Indefatigable type which are to be con- 
structed for the Governments of Australia and New Zealand. 

’ The yards which have been fortunate in securing the orders 
are those of the Fairfield Shipbuilding and Engineer- 
ing Company, Govan, and John Brown and Co., Limited, 
Clydebank. The vessels, which will each cost about 
£1,800,000, are, as is now generally understood, to form 
parts in a large scheme of Empire defence. Under this 
scheme Austzalia is to become responsible for the construction 
of one of the vessels just placed; three cruisers of the 
bristol type—the examplar ship of which type was 
launched last month from the works of John Brown and 
Co., Clydebank—six torpedo-boat destroyers and a number 
of submarines. Of the destroyers, three are at present under 
construction, one of which, the Parramatta, was launched 
from Fairfield on February 9th, two at Fairfield and one at 
Dumbarton. These vessels will form an Australian ‘‘ fleet 
unit,’’ and will embody, when complete, a naval force far 





He also at one time instituted a profit-sharing | 
scheme, but this was not successful, and was not long | 


ago. They will cost altogether about £4,000,000, and will 
involve an annual charge of £750,000. The “ fleet unit ’’ of 


an integral part of the British Navy, subject, under certain 
well-defined conditions, to orders and regulations similar to 
those applying to the British Navy. Whether Fairfield is to 
build the Australian, and Clydebank the New Zealand 
Dreadnought, or vice-versd, is not yet known. They are, 
however, to be sister ships, and the contracts are extremely 


able and the Inflexible, the Dreadnought cruisers, built in 
the two establishments not very long ago. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





MAKING SAFETY VALVE IN THE TURRET LATHE, 
Sir,—The accompanying sketch—Fig. 1—shows the long joint, 
spring and washer of the wel!-known Ramsbottom safety valve. 
For many years I have had very large quantities of these articles 
made in my department. 
at B, Fig. 1; they were forged at a cost of from 74d. to 9d. 
per set by apprentices and then turned up in the old engine lathe, 
and finally drilled and slotted out in centre and round the end to 
shape as shown, in all occupying a considerable time. Later on 
came the flat turret lathe ; these bolts were thought an ideal job for 
sucha tool, turning and screwing them complete out-of the square 
bar, effecting a considerable saving over the old system; but 
owing to the stock being square it was found necessary to go down 
the fin. end twice to make it true. 
was retained for a time, until an increasing demand set in, and it 
was impossible for the slotter to deal with them quickly enough. 
It will remind many of the old adage, ‘‘ That necessity is the 
mother of invention,” and as one job after another was taken in 
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hand on the flat turret lathe, quicker means had to be found to 
deal-with them. Up to then the joint shown in Fig. 1 was all in | 
one piece, so to economise time and material without any loss of 
strength, the joint shown at C was designed. The joint end C was | 
turned, drilled, and tapped in the flat turret lathe, and then the | 
end D was made by serewing both ends of a piece of jin. bright drawn | 
steel, one end of which is screwed tight in the joint C (C being | 
slightly warmed first) and riveted over. The screwing on is done 
after the joint C is milled. They are milled by means of a gang 
of three cutters, and a dozen joints held in a jig are milled right 
through at one operation. S is the spiral spring, S W is spring 
washer ; these were formerly made out of forgings costing 3d. each ; 
but now I make them out of the tube plate burs which are cut out 
of the tube plates of locomotive type boilers, for making the holes 
that the tubes fit in. These have a jin. punched hole in centre, | 
they are placed in a self-centring jaw chuck, hole drilled out | 
to fin., and reduced to receive the spring as shown. They are 


| 


done in two to three gross at a time; the material is of the 
cheapest possible—/.e., scrap—and they require the minimum 
amount of labour expended upon them to complete them. 

There are many other such instances I could quote, and I a 
the above will serve to illustrate the great saving which can be 
made both in labour and material by modern tools and judicious 
management. 


Darlaston, March 7th. 


H. MAPLETHORPE, 





MECHANICAL COLOUR BLINDNESS. 


Srr,—‘‘ Pater ” asks if I will state ‘‘ whereabouts in the length | 
of the trace the change in the amount of pull takes place?” To 
do so, it is necessary to consider four possibilities of the motion of | 
the horse, trace, and cart relative to the earth:—({1) They may be | 
at rest; (2) moving with uniform velocity; (3) moving with | 
increasing speed ; and (4) moving with decreasing speed. In cases 
(1) and (2) the pull of the horse is exactly equal to the pull of the 
cart on the trace, and the pull is transmitted from one end of the 
trace to the other without change. - In case (3) the pull of the 
horse on the trace is greater than the pull of the cart on the trace, 
and the difference of these is the ‘‘ unbalanced force,” the 
‘*impressed force” of Newton’s first law, which compels the trace 
to increase its speed. In case (4) the pull of the cart on the trace 
is greater than the pull of the horse on the trace, and the difference 
of these two is again the ‘“‘unbalanced” or ‘‘impressed” force 
which compels the trace to diminish its speed. In case (3) the pull 
increases from the cart to the horse, and in case (4) the increase is 
from the horse to the cart, for each particle of the trace requires 
the action of some amount of force to compel it to change its 
motion. 

A similar course of reasoning applies to the pressure of the 
steam on the piston and the resistances offered by all other bodies 
to the motion of the piston. 

I have little fault to find with ‘‘ A.R.’s” letter, but may mention 
two points. The first is, he makes three forces act on the pendulum 








stronger than the Commonwealth thought of a few years 





governor bob, . There are but two, one due to the supporting arm, | 


Australia, as also that of New Zealand—for which three | 
destroyers are already being built in home yards—will form | 


welcome in both establishments, where work of just this | 
kind is required, and well suited to the provisions specially | 
made for efficient construction in the cases of. the Indomit- | 


At first they were made as shown | 


The same shape of joint end | 


| one body to the other ? 


| June, 
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the other due to the earth. The resultant of these two is the un. 
balanced force acting on the bob, compelling it to leave the 
straight line and move ina circle. The other is that he makes 
Newton's third law refer to a consequence of that law, which 
may or may not be true. By the second law, PW = fy or 
P=Wrfg. By the third law P is the same in amount for both 
bodies, but oppositely directed ; ¢ is also the same for both, 
.. Pt = Wyt/g, the change in the momentum, is the same jn 
amount for both. But although 7's = 4 (V2 - +2), and therefore 
Ps = Wys/g = 4 W (V2 — e*)/g, the change in the kinetic energy 
| of the body, it is not of necessity the same for both, as “A, R.” 
justly points out ; this is due to the fact that the space described 
| by the bullet in the case of the ballistic pendulum is greater 


| than the space passed through by the block. 
May I ask “ Pater” if the best modern physicists have dis. 
| earded Newton's first and second laws ? These laws regard force 
as the cause of the change of motion of bodies. 

March 15th. TEACHER OF MECHANICs. 





Sitr,—As I think it probable that your correspondents are not 
familiar with Herbert Spencer's writings, to which I have referred, 
I venture to enclose two quotations from ‘‘ First Principles,” 
which they may find useful and interesting, as expressing the views 
| of a man of world-wide repute as a great thinker :- 
| _‘* Another insuperable difficulty presents itself when we contem- 
| plate the transfer of motion. Habit blinds us to the marvellous. 
ness of this phenomenon. Familiar with the fact from childhood, 
we see nothing remarkable in the ability of a moving thing to 
| generate movement in a thing that is stationary. It is, however, 
impossible to understand it. In what respect does a body, after 
impact, differ from itself before impact! What is this added to 
it, which does not sensibly affect any of its properties, and 
yet enables it to traverse space? Here is an object at rest, 
and here is the same object moving. In the one state 
it has no tendency to change its place, but in the other it is 
obliged at each instant to assume a new position. What is it 
| which will for ever go on producing this effect without being 

exhausted ? And how does it dwell in the object?) The motion, 
you say, has been communicated, but how! What has been com 
municated? The striking body has not transferred a thing to the 
body struck, and it is equally out of the question to say that it has 
transferred an attribute. What, then, has it transferred /”— 

‘* First Principles,” page 42.) : 

“The principle of activity which motion shows us is the objec 
tive correlate of our subjective sense of effort. By pushing and 
pulling we get feelings which, generalised and abstracted, yield 
our ideas of resistance and tension. Now displayed by changing 
position and now by unchanging strain, this principle of activity is 
ultimately conceived by us under the single form of its equivalent 
muscular effort, so that the continuity of motion, as well as the 
indestructibility of matter, is really known to us in terms of force.’ 
—(‘‘ First Principles,” page 146. 

March Mth. 


PATER. 
Sir,— We should be a little nearer a concurrence of opinion upon 
this matter if some of your correspondents could be persuaded that 
a paradox underlies it. So long as they assume, as many of them 
seem to do, that an easy explanation is ready to hand, so long will 


this correspondence drag on, unless the Editor tires of it. 


Take any two elements which serve as ‘‘driver” and ‘‘driven” 
in a mechanism. Any engineer will agree that the indicator 
diagram of the driver is identical in area with that of the driven, 


| if we take a case from which friction is excluded. How is it, then, 


with this condition of equality, that motion can be imparted by the 
How is it, to use other words, that the 


driver overcomes the driven? ‘‘Pater” hints that he could tell 


us something which would tend towards an explanation. With 
your permission, Sir, I suggest that he should expound. — * 
12th March. a ae 


ELECTRICITY STEAM. 


Your leader on the above subject in your issue of March 4th 


v. 


Sir, 


| referred to main line electrification only, and mentioned the fact 


that cost must be the deciding factor. As costs of working on 
suburban electric railways are now available, it would be advisable 
to state them. The following particulars are given in Electr: 
Traction—‘‘ Electrician Series”:—Run from Battersea Park to 
Peckham Rye, time 9 minutes, average consumption of current 
265 kw., distance 4.2 miles; also price for current, District Rail 
way, 1.56d. per car mile, less about one-sixth for power-house 
depreciation quota, making 7.8d. per train mile for six car trains. 
Rests this data the following tabular statement is compiled, the 
average cost for coal on the South steam roads being 4}d. per mile, 
1909, the highest cost on any line being 5.0d. working 


suburban and goods traffic only. Capital charges for conversion 


| estimated price for current taken at 0.66d, per unit : 


Steam District Railway. Brighton line. 

lines. Direct-current Single-phase. 
Cost of current 0 7.8d 6.244. 
Capital charges aks 2.0d, 3.00 
Extra fireman. 0,50, _ _ 
Train lighting 0. 35d. — _ 
Water 0.15d. ~ - 
Coal 5.00. —_ _ 
Total per train mile 6.8d. 9.84. 9.24d. 


Train capacities on District Railway 288 passengers, on Brighton 
line 240 passengers (three cars). 


London, March 14th. G. R. SISTERSON, 


A WARNING TO INVENTORS. 

Sir,——‘‘ Once Bitten, Twice Shy ” gives a warning in your issue 
of the 11th instant which may be useful to other poor inventors 
who are equally guileless, But may I be permitted to express my 
surprise that he and others like him do not exercise a little more 
gumption in their dealings with their inventions! The names of 
many reputable patent agents are quite well known to engineer- 
ing firms throughout the country, to solicitors, bankers, and 
trading firms innumerable, and to the members of technical and 
scientific societies ; to say nothing of “‘Stubb’s” and “ Perry’s.” 
Inventors should make an easy inquiry in engineering or legal 
circles before they select their patent agent. They need not then 
be deceived by the ‘‘ touting circular” type of practitioner. 

CHARTERED PATENT AGENT. 

London, March 14th. 





Buiietin No. 34, issued by the Engineering Experi- 
ment Station of the University of Illinois, contains an account of 
tests on a water-tube boiler having two types of tile-roof furnaces. 
The tests were conducted by Mr. J. M. Snodgrass, and in the first 
four the tubes of the lower row were completely surrounded by 
the tiles which formed the roof of the furnace ; in the other four 
tests the under sides of the tubes were exposed to the action of 
the furnace gases, the roof tiles resting on the tops of the tubes. 
The last four tests show a slightly higher efficiency, more uniform 
fire control, and a lower temperature in the furnace, combustion 
chamber, and stack, as compared with the first four tests. The 
covered tubes were shown to be superior in the matter of smoke- 
lessness. About 5 per cent. more water per pound of coal were 
evaporated with the exposed tubes, and the temperatures in the 
furnace and combustion chamber were found to be from 200 deg. 
Fah. to 400 deg. Fah, less with these tubes than with those 
wholly covered, 














18, 1910 





RAILWAY MATTERS. 





Ir is proposed to build a branch line from Cassoallala, 
on the Loanda Railway, Portuguese West Africa, to Dondo, on the 
river Muanza, 

We hear that Southchurch, on the London, Tilbury and 
Southend Railway, is to have a new station, and also that Leigh- 
on-Sea Station is shortly to have attention. The same Railway 
Company is believed to have plans in hand for Benfleet Station. 


PETROL-DRIVEN street cars are being put in service in 


Karachi, India, with a view to speedier service, without the cost of | 


equipping the system with electricity. The cars, seating 46 people, 
are driven by a Lucas valveless engine of 25 horse-power, and are 
capable of making about 10 miles per hour. 


On Monday, the 18th March, 1850 (60 years ago), the up- 
line tube of the Britannia Bridge was opened for traffic as a single 
line. The railway from Bangor to Llanfair was brought into use, 
and the road coaches between those two stations were discontinued. 
On that day trains ran through from London to Holyhead. 


Tue statistics of the American Railway Association 
show that the net surplus of freight cars on the railways of the 
country on February 16th was 14,309, as against 24,975 on 
February 2nd; 26,844 on January 19th; and 38,416 on Janu- 
ary 5th. The increased demand for box cars and coal cars has 
been sufficient to call into service all the idle rolling stock of that 
kind. 

AccorpING to the Electric Railway Journal, a novel 
type of electric locomotive has recently been built for canal haul- 
age near Bremen. The locomotive runs on a quay which has to be 
kept clear for the passage of drays and for other purposes, To 
secure the necessary weight: for adhesion, it was decided to build 
the locomotive in the form of two U’s with a connecting girder. 
The current is taken from overhead wires. 


Wirth regard to the new rolling stock about to be 
ordered by the Metropolitan District Railway, states Hlectrical 
Engineering, it is satisfactory to note that, while much of the 
original rolling stock ‘of the company was built abroad, invitations 
for tenders for the new stock are being confined to British firms. 
he company will shortly order 32 motor cars and 20 trailer cars, 
and these will be built entirely of steel. All unsightly rivets will 
he concealed by an outer sheet of steel, giving the exterior a 
perfectly smooth finish. 


Ir is reported in the Electrical Engineer that as the 
result of an inquiry held by the Light Railway Commissioners, it 
has been decided to construct an electric railway, forming a branch 
line extending from the Weston-super-Mare, Clevedon, and Portis- 
head Light Railway, at a point approximately opposite the water- 
works, ina southerly direction, across certain pasture land, into 
the Locking-road, proceeding along the latter thoroughfare for a 
short distance, and then connecting with the existing line of the 
Weston-super-Mare Tramways Company. 


Oxe hundred and fifty locomotives of the Lehigh 
Valley Railway are being equipped with a new fuel-saving device. 
On all locomotives the air brake — are operated by steam, and 
it has been the practice to conduct the exhaust steam from the 
pumps to the smoke-box, to which the stack is attached, and then 
to release it, causing a draught. Considerable work is done by 
the brake pumps when the locomotive is at a standstill, thus 
causing a needless loss of fuel. By the new arrangement, the 
exhaust steam is carried oitside instead of inside the smoke | 
stacks. _Tests made by the above-named railway show that the 
company is saving about 10001b. of coal per locomotive on the 
descent of the bank from Glen Summit to Pennhaven Junction, 
Penn., a distance of 26 miles. 


THE State railway from Magdeburg to Halle, vid 
Zerbst and Leipzig, states the Electrical Engineer, will soon be 
electrified throughout its entire length, and also the branch line | 
from Dessau to Bilterfeld, which is about 16 mileslong. The total 
length of the line between Magdeburg and Halle is about 96 miles. 
It taps all the important brown coal tields in the neighbourhood of | 
Mulde, which urgently require better and cheaper means of trans- 
port, The power will be provided by a station at the small 
Prussian village of Muldenstein, which has been selected because 
brown coal for fuel is abundant there. The current used for the | 
electric locomotives will be a high-tension alternating current, | 
supplied at 10,000 volts. The whole cost will exceed one million | 
sterling, at all events, but it is said that it may be considerably | 
more, 


A NEw type of locomotive designed to secure smokeless 
combustion of bituminous coal has recently been tried on two or 
three of the railways entering Chicago. The apparatusis designed | 
to operate on the coking principle. The coal is so fed as to admit 
of the gases being first consumed, the resulting coke being fed to 
the grates and consumed without the black smoke of more rapid 
and incomplete combustion. Within the fire-box is a magazine 
which may be charged in quantity, a ton at a time if desired, from 
which the coal is automatically fed to the fire. A rotary fan under- | 
neath the fire-box affordsa supply of fresh air to assist the proper | 
combustion of the gases before they escape through the tubes, and | 
supplies the necessary draught. The arrangement has been used | 
with some success in connection with stationary plants, but there | 
appears to be some scepticism whether the fire thus produced will 
be of sufficient intensity for locomotive purposes. 


A note in the Times for Wednesday, March 16th, | 
states that the Metropolitan Street Railway Company of Kansas | 
City is building a rock-crushing and cement-mixing car for use in 
track building. The car is entirely of steel, and is 45ft. in length 
over all. Agyratory stone-crusher is mounted at one end, and is 
served by an elevator, mounted on centres 13ft. apart, and so 
arranged as to be raised to give proper clearance when the car is 
moved. At the other end is a concrete mixer of 12 cubic feet 
capacity, also served by an elevator. The power is furnished by 
a 25 horse-power 550-volt motor, mounted in the middle of the 
car. The crusher is used for the crushing of old paving material, 
old concrete, &c. The output of the crusher can be transferred to 
the track to serve as ballast or to the mixer to be made into con- 
crete in combination with new concrete material. Several similar 
plants have been put in service on various street railways, and are 
found to furnish a very economical solution of the problem of dis- 
posing of old concrete and other paving materials, as well as of 
hallasting with new material. 


At the meetings of two Isle of Wight Railway 
Companies the question of electrification was referred to in a very 
half-hearted way by the chairman. It is reported in the 
Electrical Engineer that Mr. Percy Mortimer, presiding at the Isle 
of Wight Central Railway Company, said that they were not 
prepared to run any risk, and he considered that the risk was 
considerable. It was an unknown quantity, for no railway in the 
kingdom carrying a mixed passenger, goods, and mineral traffic 
had yet been electrified. However, if any definite scheme was put 
before them, or a responsible syndicate came forward, they would 
consider the matter. Mr. Horace F. Tahourdin, presiding at the 
meeting of the Isle of Wight Railway Company, said that they 
had been asked by the County Council to consider the desirability 
of electrifying the railway, but. the directors did not see their way 
to take any steps in that direction at present. “They would do 
nothing unless they had very reliable assurances. As-regards the 
Ventnor Funicular Railway, there had been regrettable delays, but 
he still hoped that the scheme would be carried through success- 


| is no 
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NOTES AND MEMORANDA. 


Tue production of pig iron in Belgium in 1909 
amounted to 1,632,000 metric tons, of which 1,386,809 tons was 
Bessemer and basic iron, 89,000 tons foundry iron, and 156,590 
tons forge iron. The exports of pig iron were 19,000 tons and the 
imports 477,000 tons. i 
1909 were 4,383,892 tons, as against 3,342,404 tons in 1908, prac- 
tically all pig iron being made from imported ore. 





_ Eddy currents, or Foucault currents, as they are some- 
times called, in honour of the man who first explained and 
described them, are very difficult to calculate, because they occur 
| in closed circuits of their own selection in the mass of a metal, and 
are not restricted to definite wires or simple channels. Of recent 
years, however, a number of practically important cases have been 
successfully analysed mathematically. 
for the case of copper strips in the grooves of a simple alternating- 
current armature has recently been given by Dr. F. Rusch in 
Electrotechnik und Maschinebau. 


Ir the first charge of a new ignition accumulator be 
not properly carried out its efficiency may permanently 
impaired. Acid should be purest brimstone sulphuric diluted to 
s.g. 1.225 with distilled water. The acid should be added to 
water, and not water to acid, and the mixture should be allowed 
to cool before filling the cell. After the accumulator has been 


he imports of iron ore into Belgium in | 


A very attractive solution | 


filled with acid it should be charged for at least thirty-six hours at | 


about half the rate given on the label. If after thirty-six hours the 
s.g. of acid does not reach 1.225 or over, the charging should be 
continued until it does. After the first six charges it improves the 
capacity of a cell to empty out the acid—whilst fully charged—and 
refill with fresh acid of 1.225 s.g. 

A PATENT recently granted to Carl Farkas, of New 
York, describes a method for making incandescent-lamp metallic 
filaments, which consists in producing on a conducting core a 


highly refractory coating by decomposing in a vacuum the vapours | 
of a salt of a highly refractory metal in the presence of vapours of | 


pyrogall, with final reduction a vapour of hydrogen. In detail, 
in a vacuum containing the conductor, which serves as a core, 
which latter is then heated by passage of a current ; the vapcurs 
are thereby decomposed, nascent carbon from the pyrogall acting 
as a cement, chromium carbide probably being formed. When 
the coating has thus been produced the vapours are removed and 
hydrogen gas introduced, whereby the deposition is reduced to 
metal. 


THE use of oil fuel is rapidly extending, and the time 
may be near when it will have an appreciable effect upon the 
demand for coal. In the United States a Bill has been introduced 
into the Senate which provides for the creation of a reserve oil-fuel 
supply for naval purposes. It also authorises the Secretary of 
the navy to acquire suitable land adjacent to the oilfields of 


Oklahoma for the erection of tanks for the reserve oil supply, to | é u 
| had been under water for two hours, the thick outer globes being 


establish buying agencies, and obtain all information necessary 
with regard to the cost per barrel of the oil required, and the cost 
per mile of the pipes laid. The Secretary is authorised to purchase 


as fast as the market conditions will justify, 25,000,000 barrels of | 


oil for the reserve supply of the United States navy. 
Admiralty has also given a big order for oil to be used in the Navy 
amounting to 225,000 tons. 


In the course of a paper.read before a recent meeting 
of the American Society of Engineers Mr. A. F. Nagle expressed 
the opinion that it is poor practice to proportion the area of water- 
works pumping engine valves to the plunger area, because there 
istinction made between the valve seat and the circum- 
ferential area of the valve at any lift, either assumed or specified, 
and also because it leads to absurdities unless coupled with the 
length of stroke and the number. 
cisely the same amount of water passing through them per 
minute, but the plunger area is in the proportion of 2 to 1, the 
valve area, according to practice, should be four times the other. 
Assuming that valve area means valve seat area, the spring 
becomes the most important part of the valve, and the point to be 
determined is the strength of the spring that will permit prompt 
closing of the valve with the expenditure of only a small percentage 
of the total pressure of the pump for opening. The pressure of 
the spring per square inch of the inside seat area is the force that 
causes the rate of flow of water through the valve, and this is the 
proper place to look for the loss of head desired by designers and 
operators of pumping engines. The largest and weakest castings 
of a pumping engine are the valve chambers, and by following the 


| spring tension theory the diameter of these chambers could be 


reduced by possibly 10 per cent., and possibly a saving of over 30 
per cent. in the number of valves required would also be effected. 


WE hear that the Institution of Electrical Engineers 
has accepted for publication in the Journal an original communica- 
tion by Dr. Gisbert Kapp on the experimental determination of 


The British | 


| 


| ford and Black Lake. 


Where two pumps have pre- | 


the moment of inertia of a continuous current armature. This know- | 


ledge is required in order to be able to analyse the frictional and 
other losses of a machine by the ‘‘running-out ” test. Dr. Kapp first 
describes briefly the brake and fiy-wheel methods of determining 
this factor, and then explains a new electrical method which does 
not require any special apparatus. The machine is run light as a 
motor, but while the field excitation is constant, the armature is 
connected in series with a resistance across a portion of a resistance 
connected across the mains. 
to zero, the armature is short-circuited across the other resistance, 
and will quickly run down, the kinetic energy of the armature 
being dissipa in friction, iron, and C2R losses. If, on the other 
hand, the portion is not entirely reduced to zero, but a small 
E.M.F. supplied to the armature circuit, the time of running out 
is prolonged, enabling a series of readings to be taken. Two sets 
of observations are made, with acceleration and retardation of the 
armature, and the readings of armature E.M.F. and current are 
plotted against time in each case. The moment of inertia is 
deduced by means of a formula, from the difference between the 
currents for that value of the time at which the two E.M.F. curves 
cross, and the tangents of the angles made by these curves at that 
point. 


before the Leeds section of the Institution of Electrical Engineers, 
dealt with the design of overhead electrical transmission wires, 
and also had something to say as to the general policy of the 


engineers feel that the restrictions put upon the use of overhead 
wires by the Board of Trade, together with the uninformed 
opposition of local governing bodies, constitute a serious and 
unfair hindrance to the extension of electric lighting and power 
distribution. Nearly all this opposition is based upon the belief 
that overhead wires are dangerous, although with modern methods 
and adequate cut-out devices arranged to operate whenever the 
breaking of.a wire stops the current the danger is quite 
insignificant in most cases. A consideration of the safety of the 
ordinary tramway. trolley wires under much severer conditions 
should reassure people on this point. | Indeed, to anyone who is at 
all familiar with American and continental practice the English 
fear of overhead wires seems a little ridiculous. The question of 
the appearance of overhead wires and their supports is not 
specially an engineering one, nor, judging by the way in which 
ugly and unnecessary guard-wires are insisted upon, is_ it 
considered as of much importance by local authorities. The 
object of overhead wires is to permit of the cheaper distribution of 





fully. It might be pointed out that electricity would enormously 
simplify the working of this Ventnor venture, 





electricity in out of the way places, and therefore it deserves 
' sympathetic consideration, 


If this portion is suddenly reduced | 


| about twenty-two miles through the counties of Thetford, 





MISCELLANEA. 


On Tuesday last the new Army dirigible was brought 
out on Farnborough Common for further experimental flights, 
which were brief, but successful. A fairly strong breeze prevailed, 
and the morning was very misty, but these conditions did not 
interfere. The airship described circular movements over the 
common at a height of between 500ft. and 1500ft. The engine 
troubles seemed to have been quite overcome, and the engineers 
have expressed confidence that a speed of quite 50 miles an hour 
will be obtained so soon as the trials have been sufficiently advanced 
to permit of the highest power being developed from the 100 horse- 
power engines. 

In accordance with the recent decision affecting the 
classification of articles under the Tariff Act of 1909, the United 
States Treasury Department has instructed Customs officers to 
admit free of duty all miners’ safety lamps, whether electric or 
designed for using oils or other illuminating materials, with or 
without glass chimneys, and whether imported as an entirety or in 
separate parts, together with any apparatus for locking or unlock- 
ing such safety lamps, for testing or setceling flaws in these lamps, 
or for cleaning them of dust particles, &c., together with all 
miners’ rescue appliances and parts thereof, such as helmets, 
special tubing of valves, special oxygen cylinders, refilling oxygen 
pumps, and all other essential parts of the complete outfit, whether 
imported as entireties or in separate parts. 





Some details are given in the Electrical Review con- 
cerning the Nairobi Electric Power and Lighting Company’s plant. 
Water is obtained from the river Reivera, across which a concrete 
dam has been placed ; the water is conveyed by wooden fluming, 
and three 36in. steel pipes to turbines flexibly coupled to 10,000- 
volt 50-cycle three-phase alternators, and the energy is transmitted 
at this pressure over aerial copper lines, a distance of 14 miles, and 
transformed down to 2500 volts, for distribution in the town. This 
distribution is also by overhead wires, and a further reduction in 
pressure, to 200 volts, is made for power and lighting in the centre 
of the town. The present load is equivalent to 6000 8 candle- 


. : . | power lamps and 7 »-pow “TT ills 
the vapours of chloride of chromium and pyrogall are introduced | POW°T lamps and 70 brake horse-power of motors (in flour mills, 


an ice factory, two soda-water factories, and sundry other works) ; 
the plant capacity is 450 kilowatts. 


A REMARKABLE testimony to the mechanical strength of 
the tantalum filament is furnished by the behaviour of two wire 
lamps which were in the centre of an explosion in a works at 
Salford. A large still containing carbolic acid exploded, and the 
burning liyuid spread in all directions. A fitting and lamps were 
fixed on the outside brickwork of the still, and were connected by 
means of overhead wires on insulators. The whole of the front of 
the still was blown out, and some of the brickwork was hurled a 
distance of twenty or thirty yards. The wires connecting the 
fitting, however, did not break, and pulled the insulators, fitting, 
&c., back into the déb’s, where it was found after the fire had done 
its worst. Although the fitting was badly damaged and burnt, and 


broken to pieces, both of the lamps were intact when put on circuit. 
They fell about 15ft., and as they had been in use about eight 
months it is a remarkable proof of the strength of their filaments. 


THE important asbestos deposits in the Province of 
Quebec exist in what is known as the Serpentine Belt, runni oa 
ole- 
raine, Robertson, and Broughton, in the eastern townships of the 
province, a little over a hundred miles from the city of Montreal. 
The width of the serpentine belt is, in some localites, only 100ft., 
while in others it is from one to four miles, the-largest width 
known at the present time being that between the towns of Thet- 
This serpentine belt produces over four- 
fifths of the world’s supply of asbestos. Although the history of 
the asbestos industry dates back to 1877, it has only expanded to 
its present state during the past few years. The province of 
Quebee has already produced over £5,000,000 worth of asbestos, 
and is now producing at the rate of £500,000 a year. The new 
development now taking place should very shortly raise the 
annual output to twice that figure. Asbestos mining promises 
to become one of the most important industries of Eastern 
Canada. 


A proposat to establish a firing range for torpedoes off 
Bournemouth is, it is reported, likely to give rise to strong local 
opposition. The Board of Trade have written a letter to the Poole 
Harbour Commissioners stating that the Admiralty have intimated 
to the department that they have under consideration a proposal 
to establish in Poole Bay a range upon which his Majesty’s ships 
may periodically test the speed and direction of their torpedoes. 
Accompanying the letter is a tracing showing the position, &c., of 
the range, which is from 2000ft. to 10,000ft. in length, and will be 
marked with small buoys. It is also proposed to erect a sea-mark 
on the beach near Southbourne Coastguard Station. The 
importance of the proposals will be seen when it is stated that the- 
firing range would be right across the route taken by Bourne- 
mouth pleasure steamboats going from Bournemouth to the Isle of 
Wight, Southampton, and Portsmouth, and is likely to be a serious 
danger to navigation, or, if the route were arbitrarily closed, the 
pleasure steamboat traffic would be greatly interfered with. The 
Admiralty’s proposals will shortly come up for consideration by the 
local authorities. 


On Monday last Mr. F. W. Lanchester delivered the 
third and last of this winter’s Keith Lectures in connection with 
the Royal Scottish Society of Arts, Edinburgh. The subject of 
the lectures was ‘‘ The Flying Machine.” Mr. Lanchester said in 


| the preceding lectures it had been pointed out that the theory 


both of sustentation and stability in flight was now well under- 
stood, at least sufficiently so for the purposes of the aeronautical 
designer and constructor. It was also an unquestionable fact that 
the application of theory to model construction enabled results to 
be achieved at once that would take far longer to bring about by 
empirical methods. In spite of this, the construction of the flying 


| machine of to-day was largely a matter of empiricism, and but 


THE paper recently read by Mr. W. B. Woodhouse | 


Board of Trade, which prohibits such wires except in special cases, | 
A contemporary in referring to this paper remarks that electrical | 
| the Autocar states that there is no such thing as absolute rigidity. 








little attention had been given to the question of rendering the 
stability automatic. Existing machines depended very largely, 
and, in some cases, entirely, on the watchful attention and skill of 
the aeronaut. Again, in the alighting mechanism, a very important 


| adjunct of the flying machine, although theory demonstrated the 


importance of pivotally mounted wheels, they were adopted by 
only a few of the aeronautical constructors. 


Discussinc the question of the weight of motor cars, 


and the most scientifically built car is that which provides just 
that natural amount of spring and give in the structure, as a 
whole, which is desirable, and at the same time does not contain 
a single part which is insufficiently strong for its work. Anything 
more than this means the carrying of needless weight, which in its 
turn not only results in unduly rapid wear of tires. but also means 
slow climbing, lack of liveliness, and waste of petrol. On the 
level and downhill, so far as speed is concerned, weight is no dis- 
advantage. Speaking broadly, it may be said that the heaviest 
cars in proportion to their power are the smaller ones, as many 
of these are almost as heavy as cars of considerably higher power. 
At first glance it would appear that either the smaller cars are 
needlessly heavy or that the larger cars are insufficiently strong. 
However, practice has shown that neither the one assumption nor 
the other is correct, and that both cars are just about the right 
strength, and, therefore, presumably of about the right weight for 
their work. Considering the experience gained and the improved 
materials now available, it cannot be said that, asa whole, weight 
has been kept down quite as much as it should have been, 
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THE ORE CARRYING STEAMSHIP VOLLRATH THAM 
R. AND W. HAWTHORN, LESLIE AND CO., LIMITED, HEBBURN-ON-TYNE, BUILDERS 


( For description see page 282) 
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The First Lord’s Statement. 


THE explanatory—so-called—statement issued 
with the Estimates does not, as a rule, impart 
information not already public property, nor does it 
throw much further light on the conclusions which 
can be drawn from a consideration of the figures 
themselves. The man in the street, even if he 
be an engineer, generally thinks first of the pro- 
gramme of new construction, and most of the dis- 
cussion centres round the provision for new ships. 
By the time the Estimates are passed, he has 
had enough of the topic till the next year; and so 
it may happen that a sentence here or there 
indicating changes of matters of real importance 
escape unnoticed. We are not suggesting that 
there are any momentous passages lurking hidden 
in the present document, but there are certainly 
one or two of interest to engineers particu- 
larly, and the country in general, and soem 
notable omissions. We should have liked to have 
been told, for instance, more about the airship 
which is under construction, than the mere bald 
statement that satisfactory progress is being made, 
and that it is expected that trials will take place 
this summer. The wording, “the recently formed 
| Aéronautical Branch,” ought not to escape atten- 
tion. There has been rather too much in the past 
of forming separate branches, the tendency of 
which has been to raise needless jealousy between 
| the new branch and existing ones. It also tends 
to make the members of the new branch strain 
at points to justify their position or exaggerate the 
importance of it, and that sort of thing leads to 
unnecessary expenditure. 

In the record of work done by the various depart- 
ments, which follows the First Lord’s statement, 
our attention, naturally, is directed to those parts 
which deal with ordnance, new construction, and 
machinery and boilers. In the first appears a 
significant change with regard to inspection of 
material. All ordnance material for the Navy is 
now inspected by naval officers. Inspection at 
Sheffield and other places is being carried out by 
officers of the Executive branch, while side by side 
are engineer oflicers engaged in the inspection of 
materials for ships’ machinery. It will, however, 
‘steps are being taken to provide 
|more suitable accommodation at Sheffield for 
|‘ testing’ work. in this conneeticn.’’. This illus- 
trates what we said above about multiplication of 
branches. For many years we have had. engineer 
overseers engaged in testing material every whit as 
important to the Service as that used: in the manu- 
facture of ordnance, who have had to carry out 
their duties without ‘special facilities. .When, how- 
ever, similar. inspection has to be. carried out by 
another branch; offices, laboratories, .and testing 
appliances become necessary at Sheflield, at con- 
siderable expense to the country. In the opinion 
of many, a great deal too much money is spent on 








severe, but because there is often overlapping and 
too much insistence on details of no importance. 
The whole of the organisation for inspection of 
material wants overhauling, and if all the dif- 


ferent branches worked together considerable 
economies might be achieved. We turn to 
other subjects. Reference is made to developments 
of the torpedo, a line of progress which may have 
far-reaching effect. The statement does not say, 
but it is generally known, that the new 2lin. 
torpedoes are now being manufactured at Woolwich, 
and submerged tubes for this size are under con- 
struction at Portsmouth and Devonport, and 
will be fitted in all new large ships. In the record 
relating to the Department of Director of Naval 
Construction, we note also a new departure. The 
twenty destroyers of the Acorn class were designed 
at the Admiralty, instead of by their respective 
builders. This is an important step which will 
make for uniformity. In former times each builder 
had his own ideas as to length, displacement and 
horse-power required for the speed, and generally no 
two builders produced boats alike, though they 
usually managed io fulfil the prescribed. conditions. 
Where the principal dimensions differ the details of 
the vessels themselves differ also, consequently we 
had .boats of the same class with various sized 
boilers, different lengths of boiler tubes, different 
sizes of feed pumps, &c., and complete interchange- 
ability of parts was impossible. One effect, how- 
ever, of this policy will be to remove the responsi- 
bility for speed from the builder, though this should 
not matter, since, as an alternative, horse-power will 
be specified, as in the case of larger ships. Probably 
the disputes with contractors over the payment of 
bonus for the extra knot obtained in the Tribal 
class has had something to do with this 
decision. It will also be noted that submarines 
are now designed by the Admiralty. The record 
of work of the —Engineer-in-Chief's department is 
brief, and no ‘words are wasted. Continuity of 
policy regarding water-tube boilers and turbines, 
standardisation of machinery where practicable, are 
dismissed in three short paragraphs, and the 
remainder of the statement is concerned with liquid 
fuel and internal combustion engines. With regard 
to liquid fuel the policy is to arrange for it to 
be burnt in conjunction with coal in all large 
vessels, and to be burnt alone in the case of 
destroyers and torpedo boats. In the case of the 
large vessels the use of oil is confined to full 
power, and restrictions are placed upon the use of 
it on account of the cost, so that ships’ comple- 
ments get very little opportunity to gain experience 
with the oil fuel fittings, though this is to some 
extent compensated by instructional work carried 
out at Haslar and in certain vessels of the fleet. 

The furnace fittings for boilers with oil fuel have 
been designed, we are told, with a view to 
the simplification of stores required for repairs. 
This may be taken principally to refer to the 
brickwork of the furnaces. The keeping in store 
of a large number of different patterns of firebricks 
is a thing to be avoided, and any simplification in 
this direction is a distinct gain. Internal com- 
bustion engines appear for the first time in the 
statement, though experiments with them have 
been going on for some years. Some motor boats 
have been appropriated for harbour service. On 
this point Admiral Oram has given us his opinion 
in his presidential address to the Junior Institution 
of Engineers. The conclusion is that there are not 
sufficient advantages to warrant replacing steam 
machinery by oil engines in boats attached to ships, 
except in special cases. The experiments have 
not gone far enough for this opinion to be 
final, and in view of the extension which is taking 
place in substitution of internal combustion engines 
for steam outside the Service, it will be strange if 
the Navy does not eventually modify its views. 


Engine-rooms—Ancient and Modern. 


THE men of the present generation who go down 
to the sea in ships cannot possibly realise the mag- 
nitude of the difference between a modern and an 
ancient engine-room. The word “ancient” ex- 
presses a relative idea. Steam engines are all 
modern as compared with the potter’s wheel, or the 
water-mill or the loom. But compared with each 
other they are ancient and modern. Anyone in 
doubt can settle the point by a visit to the South 
Kensington Museum. . The distinguishing feature 
of the old-time engine-room was extreme simplicity 
—fewness of parts. There was a cylinder 
and ‘piston, a crosshead, two side levers, a 
connecting-rod, a crank shaft, a long D slide 
valve worked by a single excentric with a gab 
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and pin. Then there was a jet condenser, an 








280 


THE ENGINEER 





Marcu 18, 1910 








air pump, and a feed pump, and that was about all. 
An ordinary copper kettle containing tallow stood on 
the cylinder cover that it might be kept hot. A little 
was administered now and then on the up stroke 
through a cock, when the vacuum sucked it in, and 
so stopped the groans of the piston. That was the 
equivalent of up-to-date forced lubrication. The 
boiler pressure was 10 lb. to 15]b., and the con- 
sumption of fuel was at the rate of about 6 1b. per 
indicated horse-power per hour. To make a com- 
plete drawing of such a marine engine was a very 
simple affair. Some excellent examples are to be 
found in “ Bourne on the Steam Engine.’ There 
is still in existence a very scarce manual of the 
marine engine, written by Maine and Browne, and 
published under the auspices of the Admiralty, for 
the use of naval engineers. Among the instruc- 
tions given are those relating to the precautions to 
be taken when a ship was going into action. It 
will be remembered that the boilers were rect- 
angular—much the shape of a biscuit tin with 
the corners rounded off. The engineer was 
instructed to have ready numerous pieces of 
boiler plate and short lengths of timber. If 
a round shot came through the side of the boiler 
the hole was to be stopped by a piece of plate, 
bedded on canvas coated with red lead putty, and 
secured in place by wedging a timber strut between 
it and the ship’s side. Before going into action 
the pressure was always to be let down below that 
of the atmosphere, so that when the hole was made 
air might rush in instead of steam coming out. 
In this way the danger of a damaged steam pipe 
was minimised. This reads like a jest now; but it 
was not a jest. It wasa serious Admiralty instruc- 
tion. We have not heard of any instance in which 
repairs were effected in this way; 
much mischief ever having been wrought by round 
shot in engine or boiler-rooms. It was a curious 
fact that during the Crimean War a paddle wheel 
was never disabled, although the paddle-boxes 
and paddle-box boats of steam frigates, like the old 
Terrible were knocked to pieces. 

Of the modern marine engine-room most of our 
readers have no doubt an idea. To many of them 
it is familiar. Its contents constitute a maze of 
mechanism. There are miles of piping; hundreds 
of valves of the most varied kinds. There are two 
sets of engines instead of one; there are at least 
six cylinders instead of two; and the piston valves 
are so large that it is easy to mistake the valves 
for the cylinders from the upper platform. And 
then the auxiliaries, the forest of pumps, the feed- 
heaters, the distillers, the filters, the lubricators, 


nor, indeed, of | 


the expansion gear, the reversing engines, to say | 


nothing of dynamos, and refrigerators, and hy- 
draulic machinery, and a multitude of small things, 
each and every one demanding attention. Then 


the pressure, 180 lb. to 220 lb., which tries every | 


joint. The old-fashioned “shovel” had a very 
easy and irresponsible life compared with that of 
the marine engineer of the present day. 

Let us ask ourselves the cause of the change. 
Why has complication taken the place of simplicity ? 
Why are there so many things in an engine-room 
that our fathers or grandfathers did without ? And 
did without while opening up the commerce of this 
country with the world, and entering on voyages 
and undertaking risks of very great magnitude. 
The answer is quite easily given. They are one and 
all the result of a desire to save fuel. There was 
only one effectual method of doing this. 
must be raised and steam expanded. Formerly the 
jet condenser was used. It was simple, cheap, 
demanding little or no attention, giving an excellent 
vacuum ata very moderate cost. The boiler was 
fed with sea water, and about one-fifth of the feed 
had to be blown hot overboard. This represented 
a loss, but not a great one. Attempts were made 
to raise pressure, but about 30 1b. was the limit. 
At the higher temperatures salt was just as soluble 
as at low, but sulphates of lime and magnesia 
become insoluble, and being thrown down on the 
heating surface formed a hard scale. It became 
clear that if pressures were raised the boilers must 
be fed with water free from scale-making impurities. 
Enter the surface condenser upon the scene. Great 
difficulties were encountered, and dozens of patents 
taken out for getting over them. It was all experi- 
ment; and as usual the solutions of the problem 
were supplied by practical men. Like most other 
things in a ship, the surface condenser as we 
have it is asurvival of the fittest. With it 
came centrifugal circulating pumps and other 
delights for the marine engineer. The coal con- 
‘sumption fell. A horse-power could be had for 
5 lb. per hour. There was no longer a limit to 
boiler pressure, and 50 lb. came in, and with it 
various forms. of the compound engine. Need it be 


Pressures | 
| eventually perform for the supply industry a similar 
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| ago represented the beginning of a revolution in the 





said that the result was more complication? But 
consumption fell. A compound engine with 50 lb. 
pressure got on with as little as 3b. or 34 Ib. of coal 
per indicated horse-power. The cylindrical or 
Scotch boiler took the place of the box boiler, and 
pressure rose to 801lb. There it remained for some 
time. The introduction of steel, bigger plates, and 
better machine tools was followed by gradual rises. 
A third cylinder was added, and pressure rose to 
160 lb. Finally came the quadruple-expansion 
engine, with four cylinders and four cranks, and 
220 lb. pressure, and a horse-power for about 1 lb. 
of coal. 

All the changes which have taken place during 
the last half-century have resulted from the search 
for economy of fuel, and the discovery that it could 
only be secured by raising pressure. 
said and argued on theoretical grounds about the 
multiple-cylinder and the “heat trap” has 
no practical significance. The reason why the 
modern is so much more economical than the 
ancient marine engine is simply that it works 
between greater temperature ranges. But for 
mechanical reasons high-pressure steam cannot be 
worked in single-cylinders; hence compounding. 
Much that is of interest will be found by the 
marine engineer of to-day who will ask himself why 
things are as they are, and not as they were. Let 
us suppose for a moment that no possible advantage 
could be gained by carrying a higher pressure than 
20 |b. 
room would differ very little indeed from the 
ancient engine-room. Rectangular boilers would 
still be used, because they take up less space than 
Scotch boilers. It is probable, but far from certain, 
that surface condensers would be used. 
devices for handling the engines would be adopted. 
Various precautions would be taken to prevent 
waste of heat and leakages of air to spoil 
the vacuum. But there would be no compounding, 
and the auxiliaries would be few and far between ; 
there would be less stress on everything, and very 
much smaller powers. But all this only goes to 
substantiate the argument that the difference 
between the ancient and modern engine-room is 
due almost altogether to the augmentation of 
pressure. Complication has gone hand in hand 
with rise of pressure. Each change has entailed 
another, and so would change have gone on to the 
end of all things. Now we have the turbine; it 
promised simplicity. It remains to be seen if the 
promise can be kept. The turbine engine-room 
certainly calls up few memories of the past. Its 





complexities and troubles are all its own. They 


ing engines of a modern warship. 


Metallic Filament Lamps. 


A FURTHER impetus to the electric lighting 
industry will in all probability be imparted by the 
reduction in the prices of metallic filament lamps, 
which has just commenced in this country as a 
sequel to similar action on the continent of Europe. 
The introduction of wire lamps two or three years 


electric lighting industry as a consequence of their 
being considerably more economical in the consump- 
tion of current than carbon filament lamps, and 
the makers of the former were not far wrong in 
predicting that metallic filament lamps would 


service to that rendered to gas illumination by the 
invention of the incandescent gas burner and 
mantle. On the other hand, the owners of the 
supply works regarded with a certain amount of 
apprehension the advent of the new type of lamp, 
as it threatened to reduce the turnover in units and 
to imperil the remunerativeness of the electric 
lighting undertakings. This assumption was only 
natural in the circumstances, as the supply works 
are accustomed to annual increases in the number 
of lamp connections, and it was thought that the 
augmentations would not suffice to counteract the 
decrease in the consumption of old customers by 
the use of wire lamps. In the case of certain 
undertakings which are chiefly concerned with the 
supply of light as distinct from those which have 
fairly large power load, it has been found impossible 
for the works to equalise matters by the annual 
additions of lamps, and there has consequently been 
a diminution in the revenue from the supply of 
light ; whilst in other instances the accession of 
new business has more than compensated for the 
temporary loss of sales owing to the use of wire 
lamps. The situation of affairs as it affects the 
metropolis may be illustrated by the circumstance 


All that is | 


| time. 
If that were true then the modern engine- | 


must be serious indeed if they exceed those dealt | 
| with by naval engineers in charge of the reciprocat- 


three have been compelled to reduce their rate of 
dividend for the year 1909 as compared with the 
preceding twelve months, and in one of these cases 
other causes than those relating to metallic filament 
lamps were responsible for the less favourable 
result. Five of the companies have been able to 
maintain for 1909 the same rate as was paid jn 
1908, whilst two have actually succeeded jn 
increasing the rate of distribution; and the results 
in general show that wire lamps have not seriously 
affected the position when considered in conjunction 
with the economies effected in the coal bill and jin 
other directions. 

It is quite reasonable to assume that where no 
disadvantageous effects have been felt from the 
employment of high-efficiency lamps, or where 
progress has actually been recorded in the revenue 
for the year, many consumers have not reduced 
their quarterly bills, but have now a greater amount 
of light, whilst the use of electric power and the 
expansion in the number of lamp connections by 
the addition of new customers have also played a 
part in the matter. But even the companies which 
have incurred financial losses through the extension 
in the use of metallic filament lamps now seem to 
recognise that the worst stage has been reached, if 
it has not been quite overcome, and that the period 
of transition from the carbon to the wire lamp will 
be completed in about two years from the present 
It is also admitted that the new type has 
considerably strengthened the competitive capa- 
bilities of the supply works in relation to modern 
methods of gas illumination, and has thereby 
popularised the development of the electric light, 





| as is shown by the large and constant augmentation 
Improved | 


in the lamp connections throughout the metropolis 
and in many provincial cities. If, then, it has been 
possible to register under these circumstances an 
accession of several hundreds of thousands of lamps 
in one year, what ought to be accomplished if the 
lamps are rendered available to consumers at lower 
prices in the future? The charges for certain types 
of lamps have already been reduced during the past 
year as a result of increasing competition in 
the home market, both among home manufacturers 
on the one hand, and between them and foreign 
makers on the other, and if the latter were able to 
further force the British market prices would 
probably experience another decline. 

A general break up in the prices of metallic fila 
ment lamps has already occurred in Germany as a 
result of the initiative taken in this direction by 
one of the principal companies—Allgemeine Elek- 
trizitits Gesellschaft—at the beginning of February. 
The makers of carbon filament lamps in Germany, 
Austria, and Holland are banded together in the 
form of an international syndicate for the regula- 
tion of production and prices, but no similar com- 
bination prevails or has existed in the case of wire 
lamps, although most producers have practically ad- 
hered to the same prices without the conclusion of an 
agreement. In the circumstances the action of the 
electrical company in question came as a great sur- 
prise to the other makers, who, after two or three 
conferences, decided to follow the example and 
lower the charges for metallic filament lamps to 
the same level as obtains in the former instance, 
and the reductions came into general operation in 
the second week in March for types of lamps other 
than those of low candle-power. How far the 
decline may react upon the trade in wire lamps in 
the United Kingdom remains to be seen, but one 
of the firms importing from Germany has already 
lowered prices, although not quite to the same ex- 
tent as in that country. The prospect of a general 
decrease in quotations in Great Britain appears to 
be remote at the present time, but it has to be borne 
in mind that the capacity of manufacture is being 
considerably extended on the Continent, and a 
period of over-production is foreshadowed in the 
future. Should this take place, the British market 
will be confronted with the probability of keener 
rivalry from the Continent and the contingency of 
a fall in prices in this country. Whilst this would 
be of disadvantage to lamp makers for a time, the 
availability of cheaper wire lamps would promote 
the demand and eventually be of benefit to them 
by increasing the output and decreasing the cost of 
manufacture, provided that it is possible successfully 
to resist the onslaught which may be expected 
from the Continent in the course of the next two 
years. On the other hand, consumers would derive 
advantage from the existence of cheaper lamps, and 
this would in turn tend to promote the interests of 
the supply companies. It must be remembered that 
in every stage of the progress of illumination the 
cheapening of lamps has resulted in their multipli- 
cation, and the increase in output has always more 





that out of ten of the principal companies only 





than counterbalanced the decrease in price. 
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RAILWAY BRIDGE OVER THE NAMI-TI GORGE. 


We illustrate a very peculiar and ingenious bridge on 
the Yun-Nan Railway, China, a line which runs. from 
Lao-Chay, a French possession, to Yun-Nan-Sen, the 








Fig. 1 


capital of the Chinese province of Yun-Nan. The con- 
struction of the railway has presented great difficulties. 
The climate is bad, means of transport in the shape of 
roads non-existent, skilled labour hard to get, and the 
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country is in many places mountainous. The gorge of 
Nami-Ti is approached at each side by a tunnel, and the 
bridge which we illustrate is used to cross the gap. 

It will be seen from Fig. 1 that the bridge consists 


girders. The span from heel to heel is 180ft. 5in. 
220ft. 4in., and the depth of the gorge from rail line is 335ft. 
The bridge was erected without scaffolding. It must be 
premised that the railway was not constructed up to the 
gorge, and as there were no roads everything had to be 
carried by menor mules. The load for the first was fixed at 
3 cwt. and for the second 6 ewt. The length could not 
exceed 7ft. 

The method of construction is shown in Fig. 3. The 
footsteps were first cut out of the solid rock, and on each 
were bolted the shoes carrying thé hinge pins. . From these 
were then built up the top member of the half truss. 
This was securely tied to the rock face and the tunnel. 
Then the lower boom was taken in hand, and when it had 
been brought up to mid length, the remainder was con- 
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Fig. 4 


tinued up to the apex. As every part had been carefully 
| assembled beforehand, it was easily temporarily put 
together with tacking bolts. The subsequent work con- 
sisted only of riveting of the simplest kind. 
While the construction of the ironwork was in progress 
two excavations or chambers were cut in the rock face— 
|one at each side, and in each of these were installed 
| powerful winches, from which chains with pulley tackle 
| were led to the tops of the trusses. All being ready, the 
| ties holding the trusses up on end were released, and the 
| trusses remained supported by the winches and chains. 
There was no difficulty in paying out the latter and 
dropping the trusses into place. This operation begin- 
| ning at 7 a.m., was completed by 11 a.m. on the same day. 
| The chains were of 18 mm., or 0.7 in bars, and each 
| was 300 yards long. They were carried for a distance of 
| about 13 miles round precipices and over hills by strings 
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mainly of two trusses or bascules, set on pivots at the 
feet, and pivoted again at the place where their upper 
extremities abut against each other. The horizontal | 
portion of the bridge is composed of two parallel lattice 
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of coolies spaced about 7ft. apart. The completion of the 
bridge was an easy matter once the trusses were in place. 
The horizontal girders were constructed in the tunnel at 


case if they were not en echelon. 


1 The |. pylons” or upright compression members or distance 
distance between the faces of the tunnel openings is | pieces, interposed between the roadway and the haunches 


| of the trusses, are riveted to the latter; but all the other 
| connections are of the pin type, to permit expansion and 
contraction. Fig. 3 is the elevation of a truss. It 
will be seen that the spread at the feet is 25ft. and the 
breadth at the top 10ft. 10in. 

The superstructure of the bridge was made up of com- 
paratively heavy pieces, because by the time the trusses 
were in place it became possible to use wagons for 
transport. The upper members of the trusses are in- 
verted troughs ; the lower members consist of two flitch 
plates stiffened with angle irons. The superstructure 
consists of four independent lengths, respectively 
51ft. Tin., 18ft. 8in., 18ft. 8in., and 71ft. 8}in. They are 
8ft. deep. They are simple plate girders, 13}in. deep; 
the webs are 0.4in. thick, the angle studs are 34in. by 
3hin. by 0.4in. Cover plates are used, the thickness vary- 
ing with the position. Fig. 4 shows two girder ends 
resting on one of the pylons and a portion of one of the 
trusses. 

The bridge was designed and constructed by the Société 
de Construction des Batignolles, Paris, which has given 
much attention to the production of bridges which shall 
be light, strong, and very easily and quickly erected. It 
would be difficult, we think, to scheme anything better 
than the structure we illustrate. 

It remains to add that we are indebted to our able 
contemporary, Le Génie Civil, for the information and 
drawings we give. We advise all our readers who are 
interested in bridge work to obtain a copy of Le Génie 
Civil for February 12th. In it they will find a complete 
description, with detail drawings, from the pen of Mons. 
Georges Bodin, Ingérieur des Arts et Manufactures, 
which is full of instruction. 





DOCKYARD NOTES. 
THE two destroyers Test and Stour, purchased after com- 
pletion by the Admiralty from Cammell, Laird and Co., 
Limited, left the builders’ works at Tranmere and arrived at 
Portsmouth last week. On trial they attained speeds of 
25.62 and 25.58 knots respectively. Seeing that the average 
price of the sister ships built some five or six years previously 
was about £80,000 apiece, the Admiralty may feel well 
| justified in describing, as was recently done in Parliament, 
| the price of £100,000 for the two boats as ‘‘ no bad bargain 
| for the country.”’ 











THE ocean-going destroyer Zulu, built by Hawthorn, 
Leslie and Co., Limited, recently completed a very satis- 
factory series of trials, attaining 33.5 knots in her official 
trials. A marked feature of her performance at low speed 
was the extraordinary vacuum obtained. 





COMPARATIVELY slow progress is being made at Ferrol 
with the ships and machinery for the new Spanish Navy. 
Of the three battleships only two exist so far, and to no 
greater extent than .that of keel plate and a few frames. 
Still, the original contract stipulated that the vessels should 
be ready within seven years, by which time it seems probable 
that with their designed speed of 20 knots and 14,750 tons 
displacement they will be virtually obsolete. 





NOw that the Argentine Naval Commissicn in Europe has 
finally decided on the design and destination of the contracts 
for their new Navy, a general change of staff is contem- 
plated. Admiral Domege Garcia, who has hitherto been 
chairman of the Commission, left England last week to take 
over the command of the fleet at sea, and his place will be 
taken in London by Rear-Admiral Oliva. The concurrent 
inspection of vessels being built in four countries will tax 
the Argentine Navy Department somewhat severely, but in 
any case a large increase in personnel will be found necessary 
to man the new vessels. 





A NEW type of vessel—an anti-torpedo-boat-destroyer— 
seems a possibility that may not long be delayed. Sirictly 
speaking, the Swift, which is not far removed in dimensions 
from the Adventure type of scout, might almost fall into 
this category, and the proposed type is expected to be 
modelled very much on her lines. The term torpedo-boat 
destroyer is now almost incorrect, as all the larger Powers 
have practically abandoned the building of torpedo-boats 
proper. The sudden increase in size of these vessels, which 
was first initiated by the Admiralty, has been generally 
copied abroad, although, strangely enough, the Germans 
have not gone so far in this direction as either the French or 
Americans. That the newer vessels of this general type will 
be much more heavily armed than their predecessors is 
certain ; the relative weakness both in guns and torpedoes of 
some of our later vessels is open to very acute criticism, 
especially in view of the size of the boats themselves and 
that of their potential enemies. 





THE trials of the first few 27-knotters of the 1908 pro- 
gramme have already commenced, and, as was anticipated 
at the time of the orders being placed, the sudden and com- 
plete return to coal fuel after the general adoption of oil for 
some years is being regarded with little favour by those 
responsible for running the trials. The boats should nearly 
all be in service by the end of this year, unless unforeseen 
difficulties in the way of speed arise, though this is not likely 
to occur with this class. 





A DISTINCT, if minor, improvement in the placing of the 
4in. guns in the St. Vincent class is the new arrangement of 
staggering the pairs on the tops of the midship turrets, so as 
to allow of the two guns being trained over wider broadside 
angles without moving the main turret, than would be the 
It is somewhat remarkable 
that this was not introduced before, though, as a matter of 
fact, if any guns are likely to be used for real work, probably 
the midship guns would be trained on the broadside in any 


case. 





THE contract for one of the new Danish torpedo boats has 
been awarded to Messrs. Yarrow. 


The others have not yet 





each side, and launched forward without difficulty. The 


been placed. 
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Section through Discharging Tank. 
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A NEW TYPE OF ORE CARRYING STEAMSHIP. 


THE steamship Vollrath Tham, lately constructed by R. 
and W. Hawthorn, Leslie and Co., Limited, of Hebburn-on- 
Tyne, to the order of the Rederiaktiebolaget Lulei-Ofoten, 
has had incorporated in its design many novel features, and 
ranks as one of the most interesting types of vessels now 
»eing used for iron ore transport —see page 278. 

The vessel, built to the British Corpcration highest class, 
has a length over all of 390ft.; a length between perpen- 
diculars, over stem and stern post, of 376ft.; a breadth of 
56ft. 6in.; a depth of 33ft.6in., and a dead-weight capacity of 
8000 tons. She has been fitted by the North-Eastern Marine 
Engineering Company, Limited, with triple-expansion 
engines, and steam is supplied from three cylindrical multi- 
tubular boilers, working at a pressure of 180lb. per square 
inch. There are two powerful ballast pumps capable of 
delivering 600 tons per hour. On her trials the Yollrath 
Tham attained a speed of over 10 knots, and on the occasion 
of her maiden voyage, in ballast, from the Tyne to Narvik, 
the average speed exceeded 103 knots, whilst the speed, loaded, 
has sinee averaged 93 knots. The vessel has been specially 
designed to carry iron ore with a view to quick and econo- 
mical loading and discharging, and. in substitution of the 
ordinary holds, she has been divided into a series of hoppers 
and discharging holds, as will be gathered by a reference to 
the drawing—Fig. 1. 

Before the construction of the vessel was commenced, 
a@ series of prolonged experiments were carried out 
at the Hebburn Shipyard with a quantity of the actual 


ore, so as to ascertain precisely the most efficient me- | 


chanical device for operating the doors, the correct angle 
of slope and the proper sizes for the shoots having previously 
been obtained from trials conducted in one of the ordinary 
vessels of the Rederiaktiebolaget Luleai-Ofoten. As a result, 
the hoppers are raised some distance from the tank top,-and 
they have been constructed in a substantial manner with 
bases sloping 42 deg. to the horizontal, and the ore travels to 





Fig. 1 


a series of four shoots, each of which is manipulated from the 
The door of each of these shoots is fitted 
with a lever about 7ft. in length, and the door moves with a 


discharging holds. 








Fig. 2-DISCHARGING HOLD AND ORE SKIP 


parallel motion excentrically, thus relieving the pressure of 


the ore on the door, and permitting the door to be easily | 
Upon the skip attached to the crane | 


opened by one man. 
rope being lowered into position, the attendant is enabled, by 


operating the door lever, to arrange for the requisite amount of 
ore to travel into it—see Fig. 2. Thereupon, the door having 
been dropped, the bucket is drawn to the top, the craneman 
having had the whole of the operations under his observation. 
The hatchways, 2ft. 6in. high above deck level, are formed of 
continuous longitudinal girders divided by athwart ship 
plates, and they were designed to suit the loading arrange- 
ments at Narvik, at which port the spouts are placed at 
intervals of about 13ft. These hatchways being of somewhat 
unusual dimensions, special provision was made for securing 
the covers by means of a number of wooden beams. Having 
been specially designed for the transport of ore, the Vollrath 
Tham must necessarily perform half of the round voyage 
light, and has, therefore, been constructed to carry an 
increased amount of ballast, and has, in addition to the 
double bottom, been fitted with wing tanks, giving her a 
total capacity for water ballast of about 3000 tons. As these 
wing tanks are required to support a great bulk of the ore, 
they have been built of very substantial scantlings, and 
divided up at intervals of about 12ft. by complete or partial 
bulkheads. To maintain their water-tightness against the 
falling of the ore, the tanks have been sheathed with 54in. of 
pine covered with gin. steel plate, in the way of the ore 
hoppers, and, as the tanks are continuous, they give great 
longitudinal strength—a matter of consjderable importance 
in an ore vessel, owing to the irregular distribution of the 
loads. 

The electrical equipment, both for power and lighting pur- 
poses and for the operation of the cranes, has been carried 
out by Siemens Brothers’ Dynamo Works, Limited, 
Stafford. The generating plant and switchboard are fitted 
in a separate machinery room at the after-end of the vessel. 
immediately aft of the main engines. There are two dupli 

| cate power sets, each consisting of a Brotherhood com- 
pound engine of the enclosed type, with forced lubrication, 
running jat!400; revolutions per minute, coupled direct to 
a Siemens multipolar compound-wound generator capable 
The electric light- 


| 
| 
| 
| 


' of developing 75 kilowatts at 220 volts. 
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vo set comprises a Brotherhood engine with forced lubrica 
tion, coupled direct to a compound-wound dynamo developing 
64.5 ampéres at 110 volts. The switchboard is divided imto 
three panels, one for the lighting set and one for each power | 
generating set, fitted with automatic circuit breakers and | 
change-over switches, so arranged that either generator could 
be used for working the cranes at either side of the vessel. 
There are ten electric cranes, five on each side of the vessel, and 
each of these has a lifting capacity of 2. tons, with a speed of 
Tift. per minute. The cranes—see Fig. 4 and page 278—are of | 
a special type, having their mechanism all below deck level, | 
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Fig. 4-DETAILS OF THE CRANES 


aud the post is fitted with gland end stuffing-box, so that the 
crane-room is continuously water-tight. On the side of the 
jib is fitted the operating platform, which is so arranged that 
the craneman is able to see all the movements of the skip 
when loading and emptying the same. The two controllers | 
are together, and they are fitted with one lever, which is so | 
arranged that the load follows the direction of the move- 
ment of the lever. By the operation of a lever which is | 
within easy reach of the crane platform the skip, which has a | 
carrying capacity of about 2 tons of ore, may be tipped in any | 
position. Fig. 5 gives a view of three of the cranes on one 


Moisting Brake 


would have to be engaged 40 hours, and that the coal con- 


side of the vessel, and of the ore being tipped from two of the 
skips into lighters at Emden. Experience has proved that by 
means of one of these cranes 40 to 50 tons can be discharged 
in the course of an ho ir. 

We understand that on the occasion of the first voyage of 
the Vollrath Tham, h2r cargo of 8200 tons was discharged in 
47 working hours by a staff of 15 men from the ship’s crew, 
and with only five of the cranes working, the consumption of 
coal meanwhile being 10 tons. In the design of the Vollrath 
Tham regard was paid not’so much to securing a reduction in 
the terminal time as the reduction in the cost of labour in 
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discharging at port, and, with a vessel of similar capacity but 
built on the ordinary principle, it is claimed that 120 men 


sumption would amount to about 80 tons. As the mines 
from which this Swedish ore is obtained are situated within 
the Arctic circle, and the stone is sent down to Narvik in a 
wet state, there is provided under each of the ore pockets in 
the Vollrath Tham a special boiler and system of steam pipes 
for use in the winter season. The equipment of the vessel is 
of the most complete description, and includes Welin’s patented 
davits, together with Engelhardt’s patented collapsible lifeboat, 








and also telemotor steering gear. The captain and officers 
have. commodious quarters at the after-end of the ship, and 
amidships there is also the captain’s rooms, while the crew 
are berthed forward. 

The Rederiaktiebolaget Lulei-Ofoten is a transport company 
subsidiary to the Trafik Aktiebolaget Griingesberg-Oxelésund, 
of Stockholm, which, as one of the largest mining syndicates in 
Northern Europe, work the extensive iron ore mines at Gelii- 
vare and Kirunavaara, in Lapland, which together produce 
more than one-half of the total amount of ore obtained in Swe- 
den. By means of the Ofoten-Lulei State Railway, which runs 
alongside Lake Tornea, and is the most northerly railway line 
in the world, these mines have connections with the shipping 
ports of; Lulei, Sweden, and Narvik, Norway. Narvik isa 





Fig. 5-CRANES DISCHARGING ORE 


comparatively new port, and, although at Lat. 68.26N., 
it is free from ice all the year round. The Trafik Aktie- 
bolaget Griingesberg-Oxelésund, of Stockholm, which annually 
ships from Narvick some 24 million tons of ore, possesses at 
this place large storage grounds fitted with the most approved 
appliances for the economical and expeditious handling of 
large consignments of ore, and in Fig. 3 is given a view of 
the mining company’s loading berths, which are capable of 
dealing with about 1000 tons of ore per hour, and alongside 
which there is a depth of 27ft. at all states of tide. 

The Vollrath Tham was built by R. and W. Hawthorn, 
Leslie and Company, Limited, to the designs and under 
the patents of Johnson and Welin, of Gothenburg and Stock- 
holm, and we understand that a vessel of similar type, but 
having a carrying eapacity of 10,800 tons, and with certain 
minor modifications suggested by experience with the Vollrath 
Tham, is now in hand for the same owners, and will shortly 
be launched from the Hebburn shipyard. 
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THE BATTLESHIP OF THE FUTURE.* 
By Rear-Admiral R. H. S. BACON, C.V.O., D.S.0., Associate, 


Tuts title may seem a bold one, and is, perhaps, misleading, for 
it is not the intention in this paper to attempt to foretell the 
design of battleships in the future ; it is written rather with the 
idea of reviewing the chief features of battleship design and the 
direction in which they trend owing to progress in modern naval 
conditions, and so to start a discussion which may be of interest to 
this Institution. 

The battleship is solely a gun platform. The gun is at the 
present moment the main weapon in deciding naval actions ; 
therefore, progress in battleship design has continuously been in 
the direction of increased offensive gun power, and defensive 
armour protection against gun power. The development of gun 
power has followed closely upon the improvements in the manu- 
facture of steel. The cast gun with spherical shot was supe seded 
by coil guns, rifling, and pointed projectiles. The restriction of 
the chamber pressures which could be allowed in the early days 
involved low muzzle velocities and short range. Improvements in 
propellants and strength, and more reliable material for construc- 
tion, have increased the length of range and led to longer guns 
and higher pressures. The result has been that the accuracy of 
the gun of to-day at 12,000 yards is considerably greater than the 
accuracy of the gun of thirty years ago at 2000 yards. At the 
present moment the development of the gun shows no signs of 
abating, and there is every reason to believe that, if required, the 
power of the gun can within the next few years be considerably 
increased. The first important questions in design are :—Is such 
an increase necessary! What advantages would it confer, and 
what disadvantages would it entail’ To consider these we must 
examine the second feature of a battleship, namely, its defensive 
armour, 

The distinctive feature of the battleship over the cruiser is that, 
in the battleship, speed is sacrificed for defensive armour protec- 
tion. This armour is disposed with its greatest thickness in the 
belt, gun positions, and conning tower, so as to protect those 
portions which are vital, so far as manceuvring and gun fire are 
concerned. 

There is no doubt that the gun of the present day can, with 
armour-piercing projectiles at a range of about 6000. yards, 
penetrate any armour which can be practically mounted in a ship, 
and guns can be built which can penetrate this armour at ranges 
outside which it would be practically impossible to bring a fleet 
action to a decisive conclusion. Therefore, if anything approach- 
ing modern design of battleships is to be adhered to, it is perfectly 
hopeless to think of attempting to supply armour which would be 
impenetrable to any guns which may be constructed in the reason- 
able future. If such a thing were attempted, we would have to 
return to the shape and speed of the old Intiexible. Moreover, if 
such a ship were constructed, and impenetrable armour provided, 
the racking entailed by successive hits of heavy projectiles would 
cause such general leakage as to leave the ship little better off 
than if the armour had been penetrated. 

This race between gun and armour, which has been going on for 
over half a century, is being decided for the moment in favour of 
the gun; nor is there any indication of there being a chance of 
improving the armour, and strengthening general construction so 
as to render ships reasonably immune from armour-piercing pro- 
jectiles. So far, therefore, as regards mere perforation of armour 
with armour-piercing projectiles, there seems to be no immediate 
necessity for increasing the power of the gun. 

The armour-piercing projectile, however, is not the most effi- 
cient shell for effecting general damage on a ship, and penetration 
of armour is not the sole object of gun fire. The chief damage 
will probably be done by heavy bursting charges. The heavier 
the bursting charge the greater the damage inflicted by each indi- 
vidual hit. There can be no choice, so far as damage is con- 
cerned, between a large burster and a small one, and therefore, 
from this point of view, the larger the gun and the larger the 
projectile the better. Again, accuracy in the performance of a 
gun can be best obtained by development of the gun and projectile 
in reasonable proportions. With power-worked mountings rate of 
tire need not be reduced as guns increase in size, and therefore the 
desirability of rapid hitting and effect of the hits when obtained 
both point to steady increase in the size of the guns. The sole 
limitation as regards progress in the size of gun carried is the 
increase in displacement necessary. 

If the gun is to be increased in size on the same displacement, 
one of these three things must happen :—(1) The number of guns 
must be reduced, or (2) the armour protection must be reduced, 
or (3) the speed must be reduced. 

The-extra weight required for the guns must be obtained from 
one of these three sources. We therefore find that while accuracy 
and efficiency point to increase in size of gun, this increase must 
be obtained at a sacritice. 

First, as regards displacement. It has often been said that our 
ships are too large, and as regards this there are two distinct 
issues :—(1) Finance and expediency. (2) Efficiency and general 
utility. 

The chief argument against size is the enormous cost of each 
ship, and, therefore, the large loss in case of sinking. Another 
argument is that our harbours are already too small, our docks re- 
quire enlarging, and the ships become too large to handle in fleets. 
As regards the first of these arguments, the whole crux of the 
question seems to lie in the consideration as to whether a large 
ship or a small sbip is more likely to be lost from the attack of a 
torpedo. Constructionally, there seems no doubt that the larger 
the ship the more likely she is to survive the blow of a torpedo. 
Surviving, however, is not the sole point. Damage by a torpedo 
will temporarily incapacitate a ship however large she may be, and, 
therefore, a bigger money value of fighting appliance will be tem- 
porarily incapacitated by a single torpedo attack in the case of the 
large ship than in the case of the smaller; but the smaller ship 
may sink, and the loss become permanent. This question, there- 
fore, resolves itself into one of time of repair. Provided, therefore, 
the number of ships are kept constant, although their size is in- 
creased, no danger from the torpedo accrues to the country by 
building larger ships. The matter, from this point of view, 
becomes one of the national purse, and whether, while retaining 
pro rata numbers, we can afford to build bigger ships. 

There are, however, many who uphold the view that they prefer 
a larger amount of smaller ships to a less number of large ships, 
and that the money devoted to naval construction would be better 
spent upon numbers than upon size. The features of this conten- 
tion require careful consideration. It must be assumed that an 
equal sum of money is spent in either case. The smaller sized 
ships involve carrying fewer guns, or a mixed armament of heavy 
and lighter guns, both of which are adverse factors to hitting at 
long ranges. 

The most modern type of battleship at present constructed is 
represented by the Dreadnought class, and the improved succeed- 
ing vessels. Of course, it is well known that the chief features of 
the Dreadnought are the installation of an all-heavy calibre arma- 
ment of the heaviest nature, accompanied by increase in speed. 
Whatever arguments have been raised against this type have been 
proved by subsequent experience to have little weight with 
European navies, since all have to a large extent adopted the 
principal features of the Dreadnought. It was only to be expected 
that the sudden transition from the Lord Nelson—or really, so far 
as general knowledge in the Navy and the country were concerned, 
the King Edward type—to the Dreadnought was certain to evoke 
criticism and comment. The directness that characterised the 
Admiralty administration of that period swept aside all compromise, 
and designed a ship with no guns of any sort except the 12in. and 
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12-pounder, the latter being then considered the most suitable for 
dealing with destroyers. 

The main reasons underlying the abolition of the secondary 
armament were first, that these guns tended to reduce the accuracy 
of hitting of the heavier guns ; and secondly, that the weight, and 
therefore the extra tonnage that the installation demanded, could 
be better devoted to other purposes. The contention as regards 
accuracy of hitting has been well borne out by subsequent experi- 
ence. Without entering into any technical reasons—and the 
argument is very highly technical—one point can be easily 
appreciated, and that is, that when the undivided attention of 
those directing the fire of the guns is concentrated on one type of 
gun only, it is far easier to correct the fire of the guns efficiently 
than to correct the vagaries of three calibres of guns, of varying 
rapidity of fire and of varying external ballistics, all of which are 
firing at the same object. 

It must be appreciated that a 6in. gun at long range is of no use 
at all against thick armour, and against the lighter armour and 
a the small burster of the light weight of the shell 
militate against much real damage being done to the ship, even by 
a large number of such projectiles. It is held that “a hail” of 
such projectiles is liable to damage communications, &c. This 
might possibly have some weight provided that ‘the hail” really 
exists in practice, or that if it exists ‘‘the hail” hits the ship. 
As a matter of. fact, when gun fire is handled so as to attempt to 
obtain hits, rapidity of fire falls very much below the possible 
rapidity of tire of the gun, and the actual rapidity of fire may 
easily fall to a quarter or less of the possible rapidity. In fact, 
when the fire of a quick-loading gun at long range is intermixed 
with other guns, rapidity of fire falls off very considerably, since 
it is now appreciated that rapidity of fire, unaccompanied by 
rapidity of hitting, is a futile waste of ammunition. It is gene- 
rally considered that 6in. fire at ordinary battle range may be dis- 
counted when accompanied by 12in. gun fire. 

There are, however, a considerable number of people who hold 
the view that battles will not always be fought at long range, and 
therefore, in thick weather, the smaller guns may more nearly 
approach their theoretical value. It is perfectly possible that 
battles may be fought at moderate ranges, but it must not be 
forgotten that the accuracy and rate of fire of the heavier guns is 
also increased pro rata at such ranges, whereas the actual effect of 
the bursters and fragments of the projectiles at these ranges is not 
greater than at the longer ones, and that the damage occasioned 
by small projectilesis in no way comparable to those of the heavier 
‘ype of guns. 

f it were possible to instal guns of this nature in a ship without 
either restricting the fire of the heavier guns or of unnecessarily 
increasing her displacement, and if it were thoroughly understood 
that they were only there to be used in thick weather, there 
might be some advantage in installing them. The difficulty, how- 
ever, of such an instalation is very great. If placed below the tier 
of heavy guns, their position comes very close to the water; if 

laced on a level, they are bound to reduce the are of fire of the 
eavier guns ; and if placed above them they involve considerable 
top weight ; since, wherever they are put, if they are to be of value 
in a fleet or single ship action, they must be protected by adequate 
armour. The futility of installing any guns for use in an action 
unless they are adequately protected against gun fire is apparent. 
If the fighting power of the ship with a mixed armament is to be 
kept the same as that of a ship with a single-calibre armament, the 
small gun must be in addition to the large ones. The question 
of the installation of such guns is, therefore, purely one of whether 
the designers consider the extra tounage to be worth the advan- 
tage that may accrue. Up to the present those responsible for the 
construction of our ships appear tu take the view that the 
advantage is not worth the extra displacement. 

The question of mounting an intermediate type, such as the 
9-2in. or 10in., as well as the heaviest type, is slightly different, 
since these guns have a projectile more capable of inflicting 
damage at long range; but when the disadvantage of a dual 
armament is considered, in conjunction with the comparatively 
small amount of weight saved, and the small increase in rate of 
fire obtained practically by mounting such guns, instead of an 
additional number of heavy guns, there is not much doubt that in 
the future the single heavy armament will carry the day. 

There is one other aspect as regards the mounting of 6in. guns, 
and that is from the point of view of those guns being used merely 
for anti-torpedo boat guns. This is advocated by those who look 
on the 6in. gun as a better anti-torpedo boat gun than the 4in. 
This is purely a matter of opinion, and there is a greater excuse 
for mounting 6in. guns for this purpose than for use in an action, 
since it does not involve the necessity of providing them with 
armour protection. Their use would then be largely confined to 
defence against torpedo craft before the day of a general action 
arrived, and for this purpose they require no armour protection. 
It is not likely that after a general action with the present-day 
heavy ordnance, these guns, whether protected or not, would sur- 
vive to be of much practical value. 

One point, however, must not be forgotten, and that is, that 
the possibility of mounting 6in. guns in future ships sets a low 
limit on the thickness of armour belt, since it would obviously be 
foolish to reduce this to an amount which would allow these small 
guns to effect penetration at battle ranges, and therefore to lay the 
ship open to vital attack by small guns. 

{n building the small ship, speed, size of gun, and power of each 
hit are sacrificed. Moreover, the length of the line of battle is 
considerably increased. The fewer the guns mounted in each ship, 
the larger the number of ships that will be required for an equal 
number of guns; therefore, the larger number of intervals between 
the ships, and an equivalent increase in the length of the fighting 
line. is is, further, a very important consideration when the 
question of the use of the torpedo during an action comes to be 
considered. 

As regards the size of our harbours, we have still plenty of places 
where we can berth ships 100 per cent. larger than the Dread- 
nought, and without real inconvenience. Size is by no means the 
only inconvenience in handling a ship in a close harbour, and from 
practical experience I can vouch that the Dreadnought was from 
every point of view more easily handled in a close harbour than 
the Irresistible, whose tonnage was 50 per cent. less. It must also 
be remembered that increase of size of ship in comparison with the 
size of harbour may be met by a development of methods and of 
auxiliaries suchas tugs. As regards depth of water, although cer- 
tain harbours may be less convenient than others, we have still 
plenty that can be used, even if greatly increased draught becomes 
a necessity. 

As regards manceuvring with a fleet, no greater libel was ever 
published than the statement that the Dreadnought could not be 
manceuvred satisfactorily with the fleet, and any naval officer of 
experience who is not an automaton would find no difficulty in 
handling vessels of 50 per cent. greater sonatas, even when in 
company with the lighter class of battleships. e fact that the 
Dido class were about one-third the tonnage of the Bulwark did 
not prevent their safe handling when in company. 

The use of the torpedo during a fleet action can no longer be 
neglected. The improvements of late years in this weapon have 
been considerable. It has been very much the fashion up to date 
to disregard the possible developments of this weapon. There is 
no doubt that of late years in America, on the Continent, and also 
at Messrs. Whitehead’s, there have been introduced improvements 
into the torpedo which have ja we A altered the character and use 
of that weapon. It is not improbable that these improvements are 
merely in their infancy, and that before many years have elapsed 
we may find ourselves confronted with a weapon of considerably 

ter powers. If the range of the torpedo can be brought up to 
6000 yards it has great possibilities in an action. There is no 
doubt that it is far easier to hit one of twelve ships with a torpedo 
than to hit a single ship aimed at, and therefore the longer the 
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they will be to attack by destroyers at long range in an action 
This is an additional argument in favour of increasing the size of 
individual ships rather than the number of ships in the line. 

As regards retention of the present thickness of armour protec. 
tion, this is a matter which may before long undergo considerab]. 
modification, and the armour problem of the future appears to 
resolve itself into the answer to the following question : 

Supposing the guns of the enemy can with certainty pierce 
armour protection at reasonable fighting range, what is the most 
economical thickness of armour to adopt ¢ ery many considera. 
tions are involved in the answer to this question, such as the 
position and thickness of horizontal armour, but considering the 
enormous sacritice in weight now made to carry thick armour pro. 
tection, it is a matter that before long may undergo bold and 
radical revision. 

We now come to the third possibility of saving weight, and that 
is, reduction in speed. Probably there was no point among the 
improvements introduced into the Dreadnought that was more 
violently attacked than the increase in speed from 19 to 21 knots, 
and the attempts made to prove that such an increase was of no 
value were legion. It is probable that this increase will in time be 
looked upon as one of the most valuable features of this design, 
It has been impossible for anyone to argue that, from a strategica| 
point of view, such an increase in speed was not of value, but from 
a tactical point of view this increase was bitterly attacked, This 
attack arose from not taking a sufficiently broad view of the possi 
bilities of the future. 

The speed of a ship when she js built remains practically con 
stant all her life. Judging from past experience it is improbable 
that the designed equal ef a ship will ever be subsequently jn. 
creased, Fifteen years ahead is a long time to look forward to, 
but the careful student. of naval progress is forced to take into 
account the possibilities of all naval weapons. The improvements 
in the torpedo must in time introduces a class of tactics more 
analogous to single ship than fleet actions. It is in such a class of 
tactics that speed will become a valuable factor, and it is highly 
probable that the speed of battleships will increase up to that of 
the cruisers. 

It is therefore probable that to get the maximum efficiency out 
of the gun and yet not to decrease the numbers mounted in a ship, 
increase in tonnage and reduction of belt armour of battleships 
will be features in future construction, and that for other reasons 
the value of speed will be enhanced. 

It does not seem possible that the size of gun will be limited 
unless all nations agree to do so, and such an agreement is highly 
improbable. It would be a foolish policy on the part of any nation 
to install smaller guns than those carried in the ships of rival 
Powers. Again, it would be almost as unwise to provide guns of 
less damaging power than modern design permits. The number 
of guns carried in a ship cannot well be reduced below that of the 
Dreadnought, otherwise the difficulty of hitting at long range with 
such an armament will be considerably increased. 

To sum up, all the considerations of offence and defence point 
to increase in size ‘of battleships as modern gun construction 
advances. But, since the modern battleship no longer holds the 
supreme position which, in the old days, made the battleship the 
sole ultimate arbiter of: sea power, it is improbable that, as the 
torpedo improves, battleships, unable to defend themselves 
against any form of torpedo craft, will be built merely to fight 
battleships. The functions of the large cruiser will therefore be 
assumed by the battleship, high speed will become more and more 
necessary, and armour protection will be less accentuated than at 
wesent. The link between the ocean-going destroyer and the 

attleship will become closer, and we may reasonably expect that 
the huge monsters of the future will always be accompanied by 
torpedo craft of high sea-going speed as defensive and offensive 
satellites. 

The battleship as now known will probably develop from « single 
ship into a battle unit, consisting of a large armoured cruiser with 
attendant torpedo craft. Line of battle, as we now know it, will 
be radically moditied, and the fleet action of the future will, in 
course of time, develop into an aggregation of duels between 
opposing battle units. The tactics of such units open up a vista of 
most exhilarating speculation, and will afford to the naval officer 
of the future a scope for his tactical skill never dreamed of by us 
or our predecessors. 

The whole future is pregnant with radical obliteration of our 
present notions as regards tactics, but we may confidently pro- 
phesy that size of ships and power of gun will increase and increase 
until war, the great arbitrator among theories, will confirm or 
reconstitute our opinions regarding naval armaments. 


RoyAL AGRICULTURAL SocrETY OF ENGLAND.—Intending ex 
hibitors in the Implement Department at the Society’s show to be 
held at Liverpool are reminded that the entries close on Monday, 
March 21st, 1910. The entries for the trials of agricultural motors 
close on Monday, May 2nd, 1910. The regulations and forms of 
application for space are now ready, and will be forwarded on 
application to Mr. Thomas McRow, secretary, 16, Bedford-square, 
London, W.C. 


AUTOMATIC ELEcTRIC Lirt.—An automatic electric passenger 
lift has been installed by. Smith, Major, and Stevens Limited, at 
the Hospital for Invalid Gentlewomen, in Lisson-grove. No 
attendant is required. On each floor served is an ordinary button 
push, momentary pressure of which will call the lift if it is not 
already in use by another passenger. When the lift cage arrives 
at the landing the door may be unlocked and opened and the cage 
entered. After entering the cage the landing door must be again 
closed and locked by the simple movement of a lever ; if the door 
be not locked, the contro] circuit is interrupted and the cage 
cannot be moved. In the cage is placed a number of button 
pushes corresponding to the number of floors served. Momentary 
pressure of any button will send the cage to the corresponding 
floor, where it stops, and the door may be opened and the 
passenger can alight. A stop button is also provided to stop the 
cage if a wrong button has been pressed. 


DIRECT - CURRENT STEAM TURBINE Set FOR BELFasT.—The 
Belfast Corporation have decided to extend their tramway 
generating plant by the addition of a 1500-kilowatt Willans 
impulse ‘‘disc-and-drum” t turbine, coupled to a direct- 
current dynamo. This decision is interesting in view of the 
strong opposition brought forward against the adoption of direct- 
current turbines when the previous contracts were settled during 
February, 1907. On that occasion two units of 1000-kilowatt were 
required, and the feeling expressed in many quarters at the time 
was that direct-current turbo dynamos were not sufficiently 
reliable to meet the requirements of a tramway load. Not till the 
matter had twice been referred back from the Council to the 
Tramway and Electric Lighting Committee did the Belfast 
Council finally decide to install two 1000-kilowatt direct-current 
Willans turbine units. These sets have now been in daily 
operation for some two years, and it is understood that the per- 
formance of the «dynamos—which were considered the. doubtful 
factor—compares favourably with the best results obtainable with 
dynamos running at more moderate speeds. Accordingly, Mr. 
Bloxam, the Belfast engineer, has ‘now. recommended his Council 
to lay down a further.unit of 1500-kilowatt ‘capacity, and as it is 
intended to obtain this output from one dynamo—and not from 
two dynamos arranged in tandem, as has previously been the case 
when dealing with such an output as this—the present unit will be 
the largest single direct-current turbine set installed in this 
country, being somewhat larger than the two 1200-kilowatt units 
which its makers, Willans and Robinson, Limited, have in hand 
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A SLEEPING COMPARTMENT 


BRITISH RAILWAY COACHES FOR SOUTH 
AMERICA. 


AS we briefly announced last week, the Birmingham Rail- 
way Carriage and Wagon Company, Limited, has recently 
shipped to South America, for exhibition at the forthcoming 
Buenos Ayres Centenary Exhibition, several special railway 
coaches and wagons. The latter are all bogie stock, and com- 
prise one for carrying grain in bulk, a cattle wagon, anda 
40-ton high-sided goods wagon. There are also two special 
saloon coaches, one being intended for use on the Buenos 
Ayres and Pacific Railway, and the other for use on the 
Buenos Ayres Western Railway. 

Through the courtesy of the makers we are enabled to give 
above illustrations of both these coaches. Both are con- 
structed for a 5ft. Gin. gauge. The first named is a family 
saloon, and in it seating accommodation is provided for 
twenty-one passengers during the day and berths for ten 
passengers and one attendant at night. The following are 
its leading particulars : 


Total length over buffers 63ft. Sin. 
Length over corner pillars d7ft. 
Centres of bogies .. .. 43ft. 
Bogie wheel base : , eg 
Diameter of wheels on tread _ 3ft. 14in. 
Width over mouldings. 10ft. 4fin. 
Width inside between pillars 9ft. Zin. 
Height from rails to top of roof 13ft. 5zin. 
Height inside at centre . Sft. Sin. 
Height from rail to floor leve 1 4ft. 
Buffer height : ~! 3ft. 4in. 


Size of journals 9in. x Sin. dia. 

The bogies are of the four-wheeled type, and are provided 
With flitched wood frames. 
fitted to the brake. The under-frame is of the centre-girder 

‘ Livesey-Gould ”’ type, and is made of steel, a special type 
of draw-bar gear being fitted. The exterior is composed of 
teak. 

The saloon, which opens into an observatory, gives accom- 
modation for six passengers. It is provided with a fire- place, 
six easy chairs, a special electric ceiling punkah fan, clock, 
Xe, 

There are three double-berth compartments, in which ac- 
commodation in the way of wardrobes, drawers, folding w: ash- 
basins, writing tables, &c., is provided. ‘Two of these 
compartments communicate with each other by means of a 


A patented slack adjuster is | 





SALOON AND OBSERVATION CAR 


door in the cross partition. The fourth is a large apartment 
titted with four berths, two easy chairs, chest of drawers, 
wardrobe, &c. An electric fan is also fitted in this com- 
partment. The upholstery in all compartments is in green 
leather. 

Separate lavatory accommodation is provided for ladies 
and gentlemen. There is also a bath-room which is fitted 
with a hot and cold shower, which may also be used asa 
foot bath. In the attendant’s compartment a folding berth 
is provided for the attendant, and also a fresh-water filter, 
which can be re-filled from the service pipe without being 
removed, a valve and handle for applying the vacuum brake, 
the apparatus for supplying hot water to the bath-room, &c. 
The compartment is also fitted with cupboards, sink, &c. 
An ice chest is placed in the corridor opposite the attendant’s 
compartment. Three water tanks over the corridor have a 
total capacity of 168 gallons, and may be filled either through 
a roof filler or from either side of the coach underneath the 
body. These latter connections are arranged to take a 
hydrant hose coupling, and could be used in case of fire. 
Two additional tanks are arranged above the attendant’s com- 
partment for dealing with the hot-water apparatus, these 
being fed from the large tanks. The side-entrance doors of 
the vestibule at the opposite end of the coach to the observa- 
tory each have a large clear plate-glass panel. The whole 
interior finish of the coach, with the exception of that of the 
lavatory, attendant’s compartment, and bath-room, is in 
mahogany inlaid with shaded satin and tulip woods. The 
decoration is the ‘‘Adams and Sheraton’’ style. The 
ceilings of all the compartments and saloon are dome-shaped, 
and relieved with enriched mouldings, the whole being 
finished dead white. The brass fittings are plain, and 
finished a dull gold. The lighting throughout is electric. 
The ventilation is effected by means of ‘‘torpedo”’ air 
extractors fitted. in the roof, air being admitted to the coach 
by ‘‘hit-and-miss ’’ ventilators in the cover panels. The 
space between the inner and outer roofs is also ventilated by 
means of ‘‘ torpedoes.”’ 

In the sleeping car for the Buenos Ayres Western Rail- 
way seating accommodation is provided for twenty-seven 


passengers during the day, and berths for eighteen passengers | 


at night. The bogies are of the four-wheeled type, with 
flitched wood frames and ball bearing centre and side plates. 
The underframe, as in the case of the other coach, is of the 


centre girder ‘* Livesey-Gould’’ type, and is made of steel. A 
special and improved type of buffer is fitted to this coach. 
The exterior is of cedar. Enclosed vestibules are arranged at 
each end of the coach, with flexible gangway connections 
specially designed to meet considerable variations in the rails. 

A two-berth compartment is provided at one end of the 
coach, and the other eight compartments are arranged in 
pairs, and, by means of double sliding doors, each pair can 
be thrown into one, making a commodious room. All the 
compartments are fitted with wash-basins, mirrors, racks, 
drawers, pillow box, &c. 

Separate lavatory accommodation is provided for ladies and 
gentlemen. The attendant’s compartment is finished in 
polished oak and fitted with an upholstered seat, a large 
locker, above which are shelves, and a filter for fresh water. 
Large folding cupboards are also provided. Large cupboards 
are provided at both ends, each having fiveseparate lockers with 
different keys, so that a passenger may deposit and lock up 
his hand bag, &c. Four water tanks over the corridor and 
one over each lavatory have a total capacity of 251 gallons. 
The tanks are filled by means of roof fillers. 

The whole of the interior finish, with the exception of that 
of the lavatories and attendant’s compartment, is of oak 
panelling inlaid with holly wood, after the ‘‘ Renaissance’’ 
period. The upholstering is of maroon leather. The ceilings 
are dome shaped with enriched mouldings, the whole being 
finished dead white. 

This tar has the following dimensions : 

Total length over buffers. . 


70ft. 3in. 


Length over corner — 61ft. 
Centres of bogies 47ft. 
Bogie wheel base ‘ 7ft. 6in. 
Diameter of wheels on tread 3f%. Lin. 
Width over mouldings .. 10ft. 6gin. 
Width inside between pillars. . 9ft. Shin. 


13ft. 9gin. 


Height from rail to top of root 
8ft. 6in. 


Height inside at centre 


Height from rail to floor level 4ft. 4gin. 
Buffer height gin he 3ft. 5in. 
Size of journals .. Sin. x 4fin. dia. 


The lighting throughout is on the oil gas system, with 
inverted incandescent burners. Ventilation in the compart- 
ments and corridor, &c., is effected by means of air scoops. 
The air is admitted to the coach through ‘“‘ hit-and-miss "’ 
ventilators and extracted by ‘‘hit-and-miss’’ ventilators 
combined in one with the lamps. 

In both the coaches the floors of both corridors and com 
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partments—with the exception of the bath-room, lavatories 
and platforms—are covered, first of all, with inlaid parquet 
linoleum and then with velvet pile Saxony carpets. The 
floors of the bath-room, lavatories and platforms are covered 


with Februlite, supplied by Mitchells, Ashworth, Stansfield | 
In the | 
coach first described this material was in 1fin. black and | 


and Co., Limited, of 94, Market-street Manchester. 


white squares, and in the other in 1jin. terra-cotta and 
white squares. In both cases the quality was what is known 
as B No. 2, in which there is }in. of felt and yin. of rubber 
face. It was applied with this firm’s pliable cement, and 
the whole is claimed to give a perfectly waterproof surface. 


REPORT ON THE PROGRESS OF THE NATIONAL 
EXPERIMENTAL TANK.* 


GLAZEBROOK, D.Se., F.R.S., 
National Physical Laboratory. 


> 
\. 


By Mr. R. T. Director of the 


On April 17th, 1909, very shortly after the close of last year’s 
meeting of the Institution, Mr. A. F. Yarrow wrote to Dr. Glaze- 
brook in the following terms :— 

Campsie Dene, Blanetieid, Stirlingshire, 
April 17th, 1909. 

My Dear Mr. GLAZEBROOK,—I am now quite ready to give 
effect to my promise of £20,000 to establish at Bushy an experi- 
mental tank. 

I presume, for many reasons, it would be wise for me to hand 
over now to the proper authorities the above amount. 

I presume a special banking account will be opened for the con- 
struction of the experimental tank in the name of trustees. I 
should propose to hand them a cheque for a few thousand pounds 
in order to open such an account. The balance I should propose 
to transfer in securities of the trustee stock type representing its 
equivalent. From time to time these stocks could be sold as may 
oe required, but until they are sold the interest would be accumu- 
lating. Should it by any means happen that when the sale of the 
stocks is completed the total amount, together with the accrued 
interest, does not equal £20,000, I will make up the deficiency. If, 
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modelled on those at Uebigau. Thus the gangway round the tank 
is 3ft. Gin. below the level of the tank walls. 
42ft. wide. At the north end are the workshops, offices, and 
store-rooms. The main workshop is 72ft. by 60ft. 6in. in area. 
Besides this there is a fitting shop, adjacent to the tank, with an 
area of 75ft. by 20ft. A two-ton traveller traverses one bay of the 
workshop. A small tank, 58ft. by 5ft. by 3ft. 6in., occupies an 
annexe on the east side of the main tank. The water in this tank 
can be made to flow through it by means of a pump at one end, 
returning by a conduit in the concrete. 

Three tenders were obtained for the work, and on May 21st the 
contract was given to Messrs. Dick, Kerr and Co., who also under- 
took the electrical equipment. The work was commenced early 
in July and the building is to be complete early in March. Designs 
for the truck and the electrical equipment have been prepared, 
and the work of carrying these out is well in hand. 

The construction of the model-making machinery, including the 
paraftin melting tank, the model-cutting machine, and the trim- 
ming table has been entrusted to Messrs. W. and T. Avery, of the 
Soho Works, Birmingham. The details of the dynamometer 
apparatus are not yet settled, but experiments on various matters 
connected with this are in progiess at the Laboratory and also, by 
Mr. Froude’s kindness, at Haslar. 

The scheme for working the tank was the subject of careful 
consideration by the Executive Committee of the Laboratory and 
the Council of the Institution, and, after approval by the Council, 
was formerly adopted by the Executive Committee on July 16th, 
1909, in the form given in the Appendix. On the same date the 
following were appointed as the first Committee : 


Lord Rayleigh—Chairman, 


Members of the Governing Body of 
Mr. W. E. Smith. the Laboratory, nominated by the 
Mr. A. F. Yarrow. | Council of the Institution of Naval 
| Architects. 
1910. Mr. R. E. Froude.) 
1911. Mr. J. T. Milton. | Nominated by the Council of the 
1912. Mr, 8. J. P. Thearle. | Institution of Naval Architects. 
1913. Sir W H. White. 
| 1910. Mr. H. Darwin. 
1911. Mr. A. B. Kempe. | Nominated by the Executive Com- 
| 1912. Mr. W. J. Luke. | mittee of the Laboratory, 
1913. Dr. W. H. Maw. 
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general board of the Laboratory nominated by the Institution of 
Naval Architects for appointment on the general board in accord. 
ance with the scheme of the Laboratory ; (4) four members homi- 
nated by the Institution of Naval Architects ; (¢) four members 
nominated by the Executive Committee of the Laboratory. 

3. In addition to the above ten members, Mr. A. F. Yarrow 
shall be invited to become an additional member of the Committee, 

1, The chairman of the Committee shall be appointed annually 
by the Executive Committee of the Laboratory. ’ 

5. One of the four members nominated by the Institution of 
Naval Architects, under 2 (4), and one of the four members nomj 
nated by the Executive Committee of the Laboratory, under 
shall retire, each year, but shall be eligible for re-election, 

6. The Executive Committee of the Laboratory shall determine 
from time to time the quorum for meetings of the Advisory 'l'ynk 
Committee. For the present five members shall coustitute ;; 
quorum. 

7. The National Experimental Tank shall be worked as a dk part 
ment of the National Physical Laboratory under a superintendent 
responsible to the Director of the Laboratory. The superin. 
| tendent and staff of the tank shall be subject to the rules relating 

to the staff of the Laboratory. is 

8. The superintendent of the National Experimental Tank shall 
be appointed by the Executive Committee of the Laborat« 
the nomination of the Advisory ‘Tank Committee. 

9. The Advisory Tank Committee shall from time to tim: 
recommendations to the Executive Committee regarding th: 
to be employed in the work of the tank, and the general allo 
of the funds available for the maintenance of the tank a: 
working. 

10. The Advisory Tank Committee shall from time to time 
submit to the Executive Committee schemes as to the working of 
the tank, and shall advise as to the problems to be investigated in 
the public interest, and regarding the question and mode of 
publication of results. 

11. The Advisory Tank Committee shall from time to time make 
recommendaticns to the Executive Committee as to the work to he 
done for private firms ; they shall specify in particular the condi 
tions mie which such work is to be undertaken, the arrange 
ments tu be made to secure its confidential character, and the 
principles on which fees are to be charged. 

12. The Advisory Tank Committee shall make an annual r 
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on the other hand—which is most probable—it exceeds the 
£20,000, the excess can go towards the tank funds. 

As to the management of the tank, it is understood that there 
shall be an Advisory Tank Committee consisting mainly of repre- 
sentatives of the Institution of Naval Architects, nominated for 
the position by the Council of that Institution. The Advisory 
Tank Committee should be appointed as a standing committee by 
the Executive Committee of the Laboratory, arrangements being 
made to secure a regular rotation in the retirement and appoint- 
ment of its members. The Advisory Tank Committee will draw 
up definite schemes from time to time for the working of the tank, 
advise as to the problems to be investigated, and arrange as to the 
publication of the results. 

The tank would be worked as a department of the Laboratory, 
under the general direction of the Director, but with a superin- 
tendent appointed by the Executive Committee on the nomination 
of the Advisory Tank Committee above referred to. 

The Advisory Tank Committee would also recommend what the , 
staff of the department shall be, and would indicate generally how 
the funds available for the maintenance of the tank and its work 
are to be expended. It will provide for the maintenance of the 
confidential character of all work done at the tank for private 
firms, will specify the conditions under which such work shall be 
undertaken, and indicate the principles on which fees are to be 
charged. 

In general, the scheme must provide that the Council of the 
Institution of Naval Architects and the subscribers to the main- 
tenance fund shall have ample security that the tank is being 
worked in conformity with the wishes of the Council of the Institu- 
tion of Naval Architects, as expressed by decisions of the Advisory 
Committee. 

I remain, yours very truly, 
(Signed) A, F. Yarrow. 

This letter was referréd to the president and Council of the 
Royal Society, in whom the property of the Laboratory is vested, 
and the secretaries wrote to Mr. Yarrow accepting his generous 
gift and expressing the very grateful thanks of the Society. At 
the meeting of the Laboratory Committee, on May 2lst, the 
treasurer reported that Mr. Yarrow had handed over securities 
and cash representing £20,000. Meanwhile, the Building Com- 
mittee, which had already been appointed, was authorised to 
approve the plans drawn up by Messrs. Mott and Hay, to whom 
the committee are greatly indebted for the cordial manner in 
which they have undertaken the work, and to accept tenders for 
its construction. 

Fig. 1 shows the main details of the plan as finally approved. 
The tank is 30ft. wide and 13ft. deep. This depth mde for a 
length of 493ft. The docks at one end and the sloping beach at 
the other make the total length of the basin 555ft. The length of 
the building runs very nearly north and south, and it is lighted 
throughout by a saw-tooth roof having north lights only. 

The section of the tank and the general arrangements have been 
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and ten members, as follows: 


SECTION 





Nore.—The dates given in the margin show the years of retire 
ment of the members of the Committee. 

The Committee held their first meeting on July 27th, when Sir 
William White was appointed vice-chairman. It was agreed at 
the same meeting to suggest to the Executive Committee that Mr. 
Harold Yarrow should be invited to attend meetings as the repre- 
sentative of his father, and accordingly this has been arranged ; 
while, by a further resolution of the Committee, Mr. R. W. Dana, 
secretary of the Institution of Naval Architects, will be invited to 
attend and to receive all papers, &c., relating to the meetings. 
The Committee hope thus to keep the Council of the Institution 
fully informed of their work. 

Mr. Dana reported as to the position of the guarantee fund, and 
it was arranged that he should remain in charge of the fund and 
pay over the income to the treasurer of the National Physical 

zaboratory. In any year in which the whole income is not spent 
on the work of the tank the balance will be returned to the 
guarantors pro rata, 

The Committee took into consideration the conditions of appoint- 
ment of the superintendent of the tank, and considered the staff 
that would be required. In accordance with the scheme the tank 
is to be worked as a department of the National Physical Labora- 
tory under a superintendent responsible to the director. The 
superintendent is appointed by the Executive Committee of the 
Laboratory on the nomination of the Advisory Tank Committee. 
On January 12th the Advisory Committee nominated for the post 
Mr. G. S. Baker, member of the Royal Corps of Naval Constructors 
and professional secretary to the Director of Naval Construction, 
and Mr. Baker was appointed by the Laboratory Committee on 
January 21st. He took up his duties on March Ist, 1910. In 
making the selection the Committee received valuable assistance 
from Sir Philip Watts, F.R.S., the Director of Naval Construction. 

In the above report I have not attempted to give a full deserip- 
tion of the National Experimental Tank or its equipment. That 
must be left for Mr. Baker when the equipment is complete. I 
trust, however, that members may be interested in this brief 
account, which it appears desirable to have among the records of 

the Institution. 


APPENDIX, 
THE NATIONAL PHYSICAL LABORATORY. 


SCHEME FOR THE CONSTITUTION OF AN ADVISORY TANK COMMITTEE 
AND FOR THE WORKING OF THE NATIONAL EXPERIMENTAL 
TANK. 

June 18th, 1909. 
1. An Advisory Tank Committee shall be appointed by the 

Executive Committee of the National Physical Laboratory. It 

shall be the duty of the Advisory Committee to report to the 

Executive Committee on matters relating to the National Experi- 

mental Tank. 

2. The Advisory Tank Committee shall consist of a chairman 


(a he two members of the 
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to the Executive Committee on the work of the tank for the past 
year and on the researches which it is proposed to undertake in 
the coming year. 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
ASSOCIATION.—The sixth meeting of the session was held at the 
Institution, Storey’s-gate, S.W., on Monday, March 14th, at 8 p.m. 
A paper entitled ‘‘ Locomotive Valve Motions ” was read by Mr. 
G. V. V. Hutchinson, graduate, of Dublin. The discussion wa- 
opened by Mr. M. G. Duncan, and the chairman, Mr. Dugald 
Drummond, made some interesting remarks, 

MECHANICAL LuBRICATOR.—We illustrated and described in our 
issue of November 12th last a mechanical lubricator, manufactured 
by ©. C. Wakefield and Co. The makers now call our attention 
to a recent improvement of the device. This allows for the regula 
tion of the quantity of oil fed from any one oil feed quite inde- 
pendently of the others, Each of the pump barrels is now furnished 
with an adjustable plug, and the feed to any one of the outlets can 
be varied by merely altering the position of this regulating plug. 
When the latter is screwed right home, the pump is working at 
full capacity; the stroke is gin. One full turn outwards of the 
plug decreases the pump capacity ,4in., or the amount of oil 
delivered one-sixth. For example, assuming the oil regulating 
plug is screwed right home with the pump working at full capacity, 
and it is required to decrease the oil delivery from one of the 
feeds, say, by one-third, all that is necessary is to give the plug 
two full turns outwards, which will decrease the pump capacity 
kin., and so on for other rates of delivery. 

New SEWAGE DisposaAL STEAMER.—For service in connection 
with the new sewage works at Shieldhall, on the south side of 
Glasgow, a new twin-screw hopper steamer for conveying the 
sludge out to the open firth, was launched on the 12th inst. from 
the works of William Beardmore and Co., Dalmuir. This vessel, 
which is named Shieldhall, is similar in design to the Dalmuir, 
built a few years ago by the Beardmore firm for the Corporation 
sewage works at Dalmuir, on the north side of the Clyde, but is 
considerably larger. She is built of steel, 260ft. long between 
perpendiculars, 42ft. beam. and 16ft. moulded depth. Through 
out her length she has seven water-tight’ bulkheads, extending 
from the keel to main deck ; also a central longitudinal bulkhead. 
The sludge tanks are built into the structure of the vessel in four 
water-tight divisions, which empty themselves through large 
valves in the bottom of the vessel. The most modern appliances 
for the safe and efficient working of the vessel in all respects are 
fitted, including a complete installation of electric lighting. The 
propelling machinery consists of two sets of independent — 
expansion engines, having cylinders ldin., 24in., and 4lin. 
diameter, and 27in. stroke. Steam is supplied from two multi- 
tubular boilers 13ft. diameter by 11ft. 6in. in length, and designed 
for a working pressure of 1201b. The hull and machinery have 
been constructed under the superintendence of Mr. T. M. Broom, 
who also supervised the building of the Dalmuir. 
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& simple engine, it is "better not to over-cylinder a compound | made ocomotive engineers very cautious in adopting the compound 
COMPOUNDING AND SUPERHEATING IN on ~ low-pressure eri’ bia 4 — of boiler pressures is apo . little ¥ aT f 

* another point upon which much diversity of opinion exists, as he author reasons that very little benefit will accrue from com- 

HORWICH LOCOMOTIVES. pressures varying from 140 lb, to 230 Ib. per square inch are in use, pounding express passenger engines. The value of compounding 

By Mr. GEORGE HUGHES, Member. or have been tried. On this point, the author considers that steam | largely depends upon reduction of the range of temperatures in the 


pressure should not be raised simply for compounding, because | cylinders. High piston speeds reduce this range in express work 


Chief Mechanical Engineer, Lancashire and Yorkshire Railway, per se this produces greater efficiency at the cost of increased boiler | even with early cut-offs, and these conditions do not exist in slow 


Horwich, 





; . . ‘ : , _ | maintenance, running goods engines. 

WHEN using the diagrams, tables, and illustrations given in this The application of compounding to marine and stationary engines When piston speeds are below about 600ft. per minute, the 
saper it should be remembered that the Lancashire and Yorkshire proved so advantageous that little experiment was needed to ensure | remarks regarding condensation hold good, and compounding is 
Railway is made up of severe gradients, numerous junctions, many | its general adoption. For locomotive work, however, it is quite | correct. Above this speed there is little difference between 

Fic. 1.—Eight-Wheeled Coal-Engine. Fig. 


4.—Eight- Wheeled Compound Coal-Engine. 
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Fig. 5.—Siz- Wheeled Goods-Engine with Superheater. 
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goods a and sidings, and that it runs through a very thickly _ another problem. Theoretically, there is no error in the claims for compound and simple working, the period being too short for 
populated district, consequently, with dense traffic, it is extremely | greater efficiency of compounding over simple engines in locomotive , interchange of much heat to take place between the cylinders and 
difficult to operate. practice, and when superheated steam is used in the latter there is | the steam. 


COMPOUNDING. close competition, but in the application there are practical difficul- With the valve gears at present in use on the simple engines, 
For many years the compounding of locomotives has been a | ties which, collectively, may outweigh any advantage of fuel early cut-offs are always accompanied by early compression, which 
subject of controversy, and to-day opinions are divided. economy. The reasons for the apparent neglect of compounding in is especially undesirable when applied to the high-pressure cylin- 


Even a very important element, the ratios of volume of the high | this country are;—(1) Great variation in torque, from starting to der of a compound engine. If the compression point could be 







ae Fig. 7. -- , ieee es pope, §6Kig. 10.* Eight-Wheeled 
: Eight-Wheeled Coal-Engine. fick ’ Compound Coal-Engine. 
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Fig. 11. Six-Wheeled 
Goods- “Engine with Superheater. 


Fig. 12. Eight-Wheeled 
ee: -Eng. with Superheaie, 


and low-pressure cylinders, is debatable, for we find them as low as | fullspeed. (2) Frequent repetition of this variation. (3) Com- | delayed to about 80 or 90 perfcent., the evil ofexcessive ccmpres- 


1 to 1-69, and as high as 1 to 3, and even more. It appears to the | paratively good results of the simple engine. sion would not exist, and the author considers this a better way 
author, when comparing the area of a sitaple engine cylinder with | Economy in locomotive working does not necessarily imply a | than the practice of giving increased clearance volume. 
that of the low- -pressure of a compound, if the back- ~pressure on | reduced coal bill, as this is only one item in the total expenses of From a number of observations made on a six-wheeled goods 


the low. “pressure piston is not proportionately lower than in the | locomotive service. Efficiency and maintenance must also be kept | engine hauling 450 tons and an eight-wheeled passenger engine, 
og - are in view. These considerations, together with the varying character | under every-day conditions of working, it was found that the 
“Th Institution of Mechanical Engineers, ' of locomotive work and the meagreness of published results, have | average cut-off was 45 per cent. for the former and 20 per cent. for 
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COMPOUND AND SUPERHEATER ENGINES, LANCASHIRE AND YORKSHIRE RAILWAY 
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goods engine, with its later cut-off and later compression, was the ' 





| pressure cylinders is lower than 40 per cent. 


Table II. gives cylinder clearances of Lancashire and Yorkshire 
simple and compound engines ;— 


“The Cainer isn 6 0 t 2 3 + 3 6 Fert — 
the latter. These observations convinced the author that the | more promising one for compounding. Consequently, when ha | TABLE II 
7" . ‘ . ‘ 5 F ad ¢ oO .) y O y Ss ions 2 y 20n- — > 
TABLA L—Piton Spee of Laneshire and. Yorkie Pamenger| aah, opporsmiy, of arin hi opinions ato eet, be cow Ces oe Ena hee 
and Goods Engines. a four-cylinder compound—Figs. 4, 10, and 13—making the Simple .. .. .. -. + fe eet 
E hauling capacity of the two engines the same, and, as far as pos- | Compound high-pressure. . 12.36 ye 
Diameter| Speed. | Piston speeds. | sible, dividing the power equally between the high and the low-| Compound low-pressure .. .. rode : : 
Class of engine. of driving) Miles per Feet pressure cylinders, which had a ratio of 1 to 2. q | Inthe simple engine, the ratio of expansion is limited by the 
wheels. | hour. eS ae. Cylinder clearances, if kept in the same proportions as adopted | condensation during admission, due to the difference in tempera- 
oe ee Co. oo in simple engines, result in excessive compression in the high- | ture between the cylinder walls and admission steam; but this 
Ten-wheeled bogie passenger 7 3 60 1004.38 pressure cylinders at the earlier cut-offs and high speeds ; conse- | ratio may be increased by compounding, together with a diminu- 
Four-cylinder passenger .. 6 3 60 1165.14 quently a much larger clearance is sometimes resorted to than is | tion of initial condensation. In addition to this advantage there 
Radial tank, eight-wheeled §s | @ 1285.16 usual with the simple engine. Even with this precaution, how- | are other good features, such as reduction of piston and valve 
Six-wheeled goods .. .. .. ..| 5 1 | 20 to 30| 478.49 716.24 | ever, it is found that excessive compression does take place in the | leakage, owing to the difference of pressure on each side of these 
a _ a oe — 539.45 809.96 | Lancashire and Yorkshire compounds when the cut-off in the high- | parts being less than in the simple engine. When four cylinders 
ee ne a ae Pe eae are employed the working stresses are better distributed, and there 


is also.a-good balance of reciprocating parts, impossible of accom- 
plishment |with two-cylinder engines. This balancing“tand dis- 
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and reduced wear and tear at high speeds, have been so readily 
appreciated in themselves that a large number of four-cylinder 
simple engines are now running, both on the Continent and in 
this country. 

Omitting the various types of compounds which have been tried 
from time to time, the author will now confine his remarks to the 


four-cylinder compounds in use on the Lancashire and Yorkshire | are given in Table III. 


Railway. nome! ; ae P 
If a compound locomotive is designed on true principles, it 


jnvolves the introduction of a separate valve motion for each | side the frames, and 
Four-Cylinder Compound Goods-Engine. 
Fig. 17. Fig. 18. ’ 
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| cylinders are placed out- 
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tribution of stresses, which lead to greater mechanical efficiency | 26in. stroke. The high-pressure valves are of the piston type, 


with inside admission—Figs. 33 and 34. 
Standard slide valves of the Richardson type are fitted to the 


| low-pressure cylinders—Figs. 35 and 36. 


The particulars of valve 
setting and steam distri- 
bution in the cylinders 





The two high-pressure 












Boiler Steam Fig. 19: Boiler Steam 
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of gear drives two valves—one high and one low pressure 
—through the medium of a two-armed rocking shaft-—Figs. 
13 and 17. The valves travel in the same direction, while 
the pistons move oppositely. The exhaust from the high-pressure 


Fig. 20. 










U Final 
4 Exhaust ' 












































evlinder, an intercepting valve, and the use of high-pressure 
steam t 

maintenance, it was preferred to leave out such complications in 
the Lancashire and Yorkshire compound. 


but as all these add to the first cost of production and | 


actuate cranks driving the third pair of wheels, The low- 
pressure cylinders are placed between the frames, and connected 
to the cranks on the second axle—-Figs. 19 and 20. The pistons 
of the contiguous high and low-pressure cylinders move oppositely, 
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cylinders to the low is led through four receiver pipes, 5in. inside 
diameter, with easy bends, giving a free course for low-pressure 
steam. No intercepting valve is used, buta small valve is provided 
for admitting boiler steam to the low-pressure steam chest, for 


Comparative Tests of a Simple Expansion and a Four Cylinder Compound Coods 
Engine Hauling the 10-SSpm. Goods Train, Aintree te Accrington. 


Comparative Tests of a Simple Expansion, and a Four Cylinder Compound (Goods 
Engine. Hauling the 10-30pm. Goods Train, Coole to Smithy Bridge. 
Full lines denote Test of Simple Expansion Engine. dotted lines Test of Compamd Engine. 


Full lines dende Test of Simple Expansion Engine, dotted lines Test of Compound Engine 
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Fig. 28. 
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Fig. 29. 
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Pressure at moment of Release. 


----Release Pressure, Compound 
——Release Pressure, Simple 
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Sufficient has now been said to show that the compounding of 
locomotives is not an easy problem. 

The design of the compound engine adopted is in many respects 
similar to the simple engine, except that the two 20in. diameter | 
cylinders are replaced by four cylinders, namely, two high- 
pressure 154in. diameter, and two low, 22in. diameter, all having 









Steam Consumed per hour accounted for by the Indtcator. 


| valve motion is 


==LHP Compoind 
—/HP Simple 


---Tractive Effort, 


Fig. 30. 
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and the high-pressure exhaust steam can pass at once to the low 
pressure, the cranks being arranged 180 deg. apart. The cranks 
of the other two cylinders are also 180 deg. apart, but placed 
90 deg. round the circle from the first mentioned. The 
of the Joy type, which is the standard 
adopted by the Lancashire and Yorkshire Company. One set 








— Baler Pressure, Simple 





--="Tractive Effort, Compound 


Steam Consumed per hour; accounted for by the Indicator. 


Speed and Gradient. 





Boiler Pressure, and High and Low Pressure Steam Chest Pressures. 


-«~- Steam Chest Pressure. Compound 






Inaicated Horse Power. 





Drawbar pull 





Pressure at moment of Release. 
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starting purposes. It consists of two slide valves, back to back 
and is situated in an auxiliary chamber, cast within the low-pres 


| sure steam chest, Figs. 37 to 42. The chamber is supplied with 


steam direct from the boiler, through a connection to the regulator 
pipe in the smoke-box. The valve is moved by a rod connected to 
a lever, which. is part of the reversing shaft of the valve-motion, 
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At starting, the reversing lever is in either ‘full forward ” or 
‘full backward” gear. This position allows boiler steam to pass 
into the low-pressure steam chest and the receiver pipes, and to the 
back side of the high-pressure pistons. As the working sides of 


TaBLe III, 


H.P. cylinder. L.P. cylinder, 


Front Back 





Front Back 

end. end, end. end, 

Lap E . ce cam: : lin. gin. gin, Zin. 

Lead Saeaes : sin. yin. gin. gin. 

Exhaust lap... ©; Nil chin. Nil Nil 

Exhaust clearance .. ro ‘fin, Nil din. gin. 
Cut-off, full gear, forward 88 p.c. 73 p.c. 83 p.c. 884 p.c. 
Cut-off, mid gear Satie he 7 pe. 7 pe. 155 p.c. 139 p.c. 








these pistons are also receiving boiler steam, they are practically 
in equilibrium. The low-pressure pistons are 22in. diameter, con- 
sequently when admitting boiler steam, ample power is available, 


High-Pressure Valve. 











enabled sufficient coal to be placed in 1 cwt, bags for each run. 
The coal used before the test, and also for shunting operations, 
was carefully noted. A Tabor indicator, with three-way cocks, 
was employed on each cylinder, The indicator pipes were din. 
inside diameter, with easy bends, and well lagged with asbestos 
rope. The scale of indicating springs on the simple engine was 
80 lb.; the high-pressure cylinders of the compound 100 Ib., and 
on the low-pressure cylinders 40 Ib. 

Before and after the trials these springs were tested and 
calibrated under steam pressure, and a set of scales made, which 
were employed in working out the indicator diagrams, A dynamo- 
meter car was used, which is fully described in *‘* Aspinall on 
Train Resistance.” * 

Table 5—to appear in a later issue—gives the particulars of a 
number of tests carried out on the respective engines, and Figs, 21 
to 32 have been plotted from Nos. 1, 4, 7 and 11 tests. 

The following is a brief explanation of the curves and data of 
these figures : 

Figs. 21 and 27.—Speed curves of tests, and gradients of roads, 

Figs. 22 and 28.—Data of boiler pressures and steam-chest pres- 
sures of simple and compound engines, 
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THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


yy 


Manufactured Iron Prices Advancing. 

MANUFACTURED iron prices are advancing. At least the 
tendency of the Birmingham market is distinctly that way. Of 
this evidence is to be found in the adjourned meeting of the yy. 
marked bar ironmakers to consider the possibility of raising the 
standard. It was news to a good many people that the old 
Unmarked Bar Association, of which Mr. Ebenezer Parkes 
is the chairman, was not absolutely defunct. Apparently, it was 
not finally disbanded, although during the last three years it has 
existed in name only, and has not attempted to exercise any 
control of the trade. The bar iron trade in South Staffordshire 
has been passing through a trying time. Makers now recognise 
that some uniformity in the matter of selling prices would be 
advantageous, and the circular calling Thursday's meeting gave the 
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The starting device is extremely simple, positive, and beyond the 
control of the driver, and cannot be tampered with or abused 
without detection. The admission of high-pressure steam into the 
low-pressure steam-chest ranges from full gear, namely, 83 per 
cent. front port, 88} per cent. back port, down to 73 per cent. and 
73} per cent. cut-off respectively. In operation this engine is the 
same as the simple engine, no additional handles requiring 
manipulation. Figs. 43 to 46 show a set of starting diagrams. 

It will, however, be observed by 1eferring to Fig. 1 and Fig. 4 
that the compound is heavier than the simple. This is due to the 
increased weight of the additional cylinders, rocking-shaft and 
brackets, and the extra deadweight in the footblock at the rear 
end to equalise the weights on each wheel. The simple engine is 
fitted with two cylinders 20in. diameter by 26in. stroke, which 
actuate cranks on the second axle ; and steam is distributed by a 
pair of Richardson’s balance valves exhausting through the back. 
The valves are practically the same design as those employed in 
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the low-pressure cylinders of the compound. The valve-setting 


and steam distribution is as follows : 
TABLE IV. 
(For the Compound, see Table IIL.) 


Front port. Back port. 


Lap of valve i. lin. ar ; lin. 

Lead of valve BAe #in. ; ae) & Asin. 
Exhaust clearance .. .. Nil ‘ — Nil 

Cut-off, full gear, forward 794 per cent. .. Stpercent. | 
Cut-off, mid gear wiring ED, A eas : Tk os 


A number of comparative tests were carried out on this com- 
pound, and also on a simple engine having a similar boiler, the 
same diameter and number of coupled wheels, and the same valve 
motion. 

Both engines were in good condition, the simple having only 
just left the shops after a general repair. 

For the measurement of feed water a Siemens meter was fitted 
on each of the injector pipes between engine and tender. The | 
meters were tested before and after and errors corrected. The 
waste water from the injector overflow pipes was collected in a | 
tank placed between the frames, fitted with an indicator, so that | 
the amount could be easily observed. The capacity of the tender 


Data of steam cut-offs in the cylinders of 


Figs. 23 and 29. 
simple and compound engines. 


Figs. 24 and 30.—Data of indicated horse-powers and tractive 
efforts or draw-bar pull developed by the simple and compound 
engines. 

Figs. 25 and 31.—Data of steam consumed per hour by the 
simple and compound engines, accounted for by the indicator. 

Figs. 26 and 32.—Release pressures of the simple and compound 
engines, 


(To be continued, ) 


SHIPPING AT THE ScoTTisH NATIONAL EXHIBITION, 1911.—In 
connection with the Scuttish Exhibition of National History, Art, 
and Industry to be held in Glasgow next year, it was agreed at a 
meeting of the Executive Council last week that the general 
manager of the undertaking should go into the matter of an 
exhibit of progressive ship construction from the earliest shipbuild- 
ing on the Clyde to the present day by means of large models 
floating on and housed beside the river Kelvin, which flows through 
the exhibition grounds. Peculiar appropriateness attaches to this 
proposition, as next year marks the centenary of the launching of 
the historic steamboat Comet from the yard of John Wood, Port 
Glasgow. It has also been suggested that a feature should be 
made of ancient canoes, quite a number of which have been dis- 
covered about the foreshores of the Clyde, as well as in other parts 
of Scotland. A sub-committee has also been appointed to confer 
with the Scottish Aeronautical Society as to demonstrations of 
artificial flight. The new and the old in regard to navigation would 
thus promise to be well brought out in the coming exhibition, for 
which Mr. A. C. Freeman has just been appointed the engineer. 


ARTESIAN WELLS.—An artesian well has been successfully sunk 
for the Savoy Hotel, Strand. It has been carried out from the 
plans of the Savoy Hotel Company’s chief engineer, Mr. Harold 
Hale, by Mr. R. D. Batchelor, of Chatham. Sinking of the 
8ft. 6in. in diameter cast iron segmental cylinders was commenced 
in January, 1909, and the internal cylinders were carried down 
through the London clay and lower London tertiaries into the 
chalk to a total depth of 527ft. from the surface, the lower portion 
terminating in a 16in. boring. The results are, we gather, highly 
satisfactory, as, the yield being obtained from the deep-seated 
springs, there is no risk of contamination—all water for a depth of 
235ft. from the basement being excluded by the heavy water-tight 
casings that have been fixed. From the amount of water that had 
to be dealt with during sinking operations it is estimated that at 
least 50,000 gallons of pure, bright, clear water can be obtained 
without any fear of exhausting the supply. An important boring 
undertaking which Mr. Batchelor has in hand at the moment is | 
that for the Luton Water Company, Beds, where a large 
well has been sunk and a 6ft. 6in. diameter boring, lined with 
eylinders, is being put down. 





GLasGowW FOREMEN ENGINEERS AND DRAUGHTSMEN. — The 
Glasgow and West of Scotland Association of Foremen Engineers 
and Draughtsmen held its annual dinner on 12th inst. in the 
Grosvenor Restaurant, Glasgow, when Mr. Hugh Reid, of the 
North British Locomotive Co., Limited, presided over a company 
numbering upwards of 300. In submitting the toast of the Asso- 
ciation, Lord Inverclyde said that those people who maintained 
that there was no cause for the people of this country to be 
scared in military, naval, or mercantile matters were, to use an 
American expression, ‘‘talking through their hats.” They who 
were engaged in the mercantile marine knew that other countries 
were pressing and competing with us closely all over the world, 
and it was only by turning out good work that we would be 
able to hold our own in the supremacy of the oceans throughout 
the world. After other customary toasts had been proposed and 
responded to, ‘‘The Clyde Engineering Industries” was given | 
by Mr. Alexander Cleghorn, of Fairfield, and was acknowledged 


| by Mr. James Gilchrist and Mr. John F. McIntosh. During the | 


evening prizes presented by Mr. Joseph Barrow for the best 
papers on “The Status of a Foreman” were handed over to the | 
successful competitors, who were Mr. William McChesney and | 
Mr. Thomas McGuire. 





* “ Proceedings,” Institution of Civil Engineers, Vol. cxlvii. 





names of upwards of twenty firms which are understood to be 
favourable to an advance. The suggestion is to put up prices 5s, 
per ton, making the ‘‘ standard” £6 10s., instead of £6 5s. as 
now, and it is urged that with pig iron at its present price 
current common and merchant bar prices are scarcely better than 
unremunerative. A normal price for unmarked bars in a time ot 
good trade is £7 per ton, and in 1900 they were up to £9. The 
decision of Thursday's meeting was not known when this report was 
despatched, but if unanimity can be secured amongst the makers 
it would not be surprising if an advance was to be declared. 


Staffordshire Marked Bar Prospects. 

The deliberations of the common bar makers are the more 
important, in view of their effect upon the Staffordshire marked 
bar situation. For a few weeks past wild rumours have been 
current of the intention of the marked bar houses to advance prices 
10s. per ton, bringing the quotation of the bulk of the trade up 
to £8 10s,, and the quotation of the Earl of Dudley for his lord- 
ship’s ordinary iron upto £9 2s. 6d. per ton. No one well informed 
has paid any attention to these ridiculous reports, but this week 
the rumours are revived in consequence of the unmarked men’s 
action, There is no foundation for the statement that the marked 
bar firms have had a consultation on the price question ; but 
undoubtedly if unmarked bars were to be advanced 5s. per ton it 
would strengthen the hands of the best bar people materially. In 
view of the increased cost of production, the advisability of raising 
the official minimum of £8 might well be considered in the event 
of common bars advancing. Demand is slowly improving for best 
iron, and the normal difference between common and best iron is 
£2 per ton. Thus, when unmarked bars are £6 10s., marked 
Staffordshire ditto should be £8 10s. Whether, however, any- 
thing will be done this side the April quarterly meeting of the 
trade, which comes off on April 14th, even if then, is very 
doubtful. 


Sheet Iron Trade Buoyant. 

The sheet iron trade, whether black or galvanised, con- 
tinues very buoyant. In the latter branch especially bookings are 
still very heavy, and the works are producing to their utmost 
capacity. Orders are coming practically from all parts of the 
world, and especially from India, Australia, and South America. 
The strong condition of the trade has just received further demon- 
stration from the striking record of the Board of Trade returns for 
February. Quotations for corrugated sheets are very strong and 
active at £11 15s. to £12 f.o.b. for 24 w.g., and other gauges in 
proportion. Spelter at date is quoted on the London market at 
£23 to £23 2s, 6d. for ordinary brands, and £23 7s. 6d. to 
£23 12s. 6d. for special qualities. The Continental Syndicate 
price is understood to be £23 10s. f.o.b. for deliveries up to the 
end of June. Black iron sheets on the Staffordshire market are 
quoted :—Singles, £7 5s. to £7 7s. 6d.; doubles, £7 10s, to 
£7 12s, 6d., and trebles, £8 to £8 2s. 6d. per ton. 


Pig Iron. 
Pig iron rules strong, but with only a quiet trade doing. 
Makers, however, are well upholding prices. Quotations are named 
at :—Forge pig iron: Staffordshire common, 48s,; part-mine, 50s. 
to 51s.; best all-mine forge, 85s.; foundry, 90s.; cold blast, 115s.; 
Northamptonshire, 49s. to 50s.; Derbyshire, 50s. to 51s.; North 
Staffordshire forge, 50s. to 51s. 6d.; best 58s, to 59s. 


Steel. 
The position of steel, both raw and rolled, keeps remarkably 
good, and all the steelmasters are doing well. Current prices are: 
Bessemer sheet bars, £5 2s. 6d.; Siemens sheet bars, £5 5s.; 
angles, £6 2s, 6d. to £6 5s,; girder plates, £6 5s, to £6 7s. 6d.; 
boiler plates, £7 10s.; joists, £6 5s.; mild bars, £6 7s. 6d, to 
£6 17s. 6d. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 








Hematite Advances Sharply. 


THE chief feature in our market this week was the sharp 
advance in West Coast hematite iron, This was attributed by 
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ixché ‘ 2 increas- More inquiry for rails is reported, and an excellent year in this 
rchants on the Iron Exchange, to a great extent, to the increas Small Coal and Coke. juiry : ] 
ae demand for shipment, and although the advance was asked, : z ae bss branch may be counted upon. Quotations have not been further 
ing Slacks are moving with increased freedom, best qualities 


puyers did not res ond to any marked extent. On the other 
hand, East Coast hematite did not advance in sympathy, the 
eneral conditions of warrant iron scarcely making this advisable, 
Middlesbrough open brands, too, were offering slightly in buyers 
favour. Other English makes did not appear to be changed offi- 
cially, and prices generally were well maintained. Scotch was 
quiet, as also forge iron, 


Finished Iron and Steel. 

In finished iron holders asked the full advanced rates, but 
only a moderate business passed, There was also little movement 
to note in steel products. English billets, however, are now doing 
a good trade, the foreign product being practically off the market. 


Copper, Tin, Lead. 

Copper: Business in all departments of manufactured 
stuff is comparatively small. Only meagre transactions were 
reported. Tin: English ingots about 30s. per ton lower. Lead : 
Sheets unchanged, 


Quotations. 

Lincolnshire, No, 3 foundry, 56s.; Staffordshire, 54s, 6d. ; 
Derbyshire, 56s. to 56s, 3d.; Northamptonshire, 58s. to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s, 9d.; April-June, 60s, 3d. 
Scotch : Gartsherrie, 62s. ; Glengarnock, 61s, 6d.; Eglinton, 60s, 6d. 
to 60s. 9d., delivered Manchester. West Coast hematite, 68s. 6d. ; 
East Coast ditto, 66s., both f.0.t. Delivered Heysham : Gartsherrie, 
60s.; Glengarnock, 59s, 6d.; Eglinton, 58s, 6d. to 58s, 9d. Deliv- 
ered Preston: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 
40s, 6d, to 5Ys, 9d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. ; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s, 6d.; 
boiler plates, £7 7s. 6d, to £7 12s. 6d.; plates for tank, girder and 
bridge work, £6 12s. 6d. to £6 17s. 6d.; English billets, £5 2s, 6d. 
to £5 7s. 6d.; foreign ditto, none offering; cold drawn steel, 
£9 10s. to £10, Copper; Sheets, £73; tough ingot, £63 10s.; 
best selected, £63 10s. per ton. Copper tubes, 84d.; brass tubes, 
7d.; condenser, 8d.; rolled brass, 64d.; brass wire, 6}d.; brass 
turning rods, 67d.; yellow metal, 64d. per lb, Sheet lead, £17 per 
ton. English tin ingots, £144 per ton. 





The Lancashire Coal Trade. 

There was a fair attendance on the Manchester Coal 
Exchange on Tuesday, but, taken on the whole, business was dull. 
While producers reported small stocks owing to the continuance of 
the troubie on the North-East Coast, yet it was noteworthy that a 
quantity of slack is going into consumption from outside districts. 
and prices rather ruled in buyer's favour, Steam coal generally 
quiet also, In the shipping department movement has quietened 
down almost to dullness, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
The demand for hematite iron has been increased during 
the week by a variety of causes, but mainly by the heavier re- 





| in shipbuilding have becn bringing work in special lines. Generally, 


quirements of armour plate manufacturers and engineers who | 


deal in the biggest class of work. It is known that later 
on there will be a still fuller demand for iron, and users are 
therefore endeavouring to secure deliveries well in advance, while 


makers, on the other hand, being very well sold forward are not | 


disposed to operate to any marked extent, except at higher 
than current values. Prices of hematite have gone up daring 
the week from 2s. 6d. to 3s. per ton, mixed Bessemer numbers 
being now quoted at 70s. per ton net f.o.b., and warrant iron at 
67s. 4d. net cash sellers, buyers 67s. 3d. at a month. In several 
instances, however- makers are not quoting, as they have plenty of 
orders in hand, and are assured of as much as will keep them 
going, even with a bigger output of iron later on. It is probable 
before many weeks are over additional furnaces will be put in 
blast. Special hematite iron is in brisker demand, and prices are 
up to 73s, and 75s., according to specification. A good trade is 
being done in ferro-manganese and spiegeleisen. Iron ore 
firmer at 14s., 17s., and 21s. for ordinary, medium, and best classes 
net at mines, 


Steel. 

The Bessemer department of local steel works is busily 
employed, and makers are confident that a steady run of trade is 
before them for the rest of the year. There is not, however, much 
prospect of a resumption of operations in the mild steel trade, but 
if prices improve, as they are expected to do, the milis at Barrow 
so long kept idle will resume operations, 

Shipbuilding and Engineering. 

Every effort is being made to push forward the construc- 
tion of the Admiralty airship, being built at Barrow by the Vickers’ 
Company. It is now stated that this vessel will be completed in 
June or July. Engineers are especially busy. 


Shipping and Fuel. 


| than if it could have been forwarded ¢/é@ the St. Lawrence. 


| however, since come more into line with the makers. 


The exports of iron and steel from West Coast ports last | 


week amounted to 12,215 tons 


iron 6906 tons and steel 5309 tons | 


against 17,127 tons for the corresponding week of last year, a | 


decrease of 4912 tons, The shipments for the. year to date 
aggregate at 142,983 tons, compared with 122,931 tons in the 
corresponding period of 1909, an increase of 20,052 tons. Coal is 
in fuller demand at firm prices, and coke is still scarce, owing to 
the continuance of the strike on the East Coast. 





THE SHEFFIELD DISTRICT. 


. 
(From our own Correspondent. ) 


Armour Plate Orders. 

_ OUR forecast as to the placing of armour orders by the 
Admiralty in order to get the vessels completed within the specified 
time turns out to be correct. Since our recent reference to the 
subject, orders have been received on account of the ships by the 
various armour manufacturing firms, which will be fairly’ well 
occupied for the next few months. Of course, all the programme 
has not yet been placed, and these orders, it is anticipated, will be 
followed by others later in the year. 


Steam Coal in more Request. 
: : The steam coal pits are more busily engaged, though there 
is nothing in the nature of a ‘“‘boom” in the demand. Shipment 
contracts are not being made very plentifully, but the unsettled 
state of affairs in the North and in South Wales is helping prices 
~ be maintained. Spot sales which are being made are about 
7 6d. per ton. The contract price is 9s. 6d. to 10s. per ton. 
The railway contracts, it will be remembered, were placed at 
9s. 3d. per ton. All quotations are prices at pit. 
Gas and House Coal. 
Inquiries for gas coal are coming forward, but not very 
freely All indi dl : : ? 4 
. indications point to the advance of Is, to 1s. 6d. per 


he on new contracts, referred to last week, being easily estab- 
ished. House coal continues in very good demand, more especially 


for the superior qualities, for which the metropolitan market is 
active ; secondary qualities are not in such free request. 
tions :—Best Barnsley, 
descriptions, 10s, 


Quota- 
n 12s. 6d. to 18s, 6d. per ton; secondary 
6d. to 11s. 6d. per ton, all at pits. 





being in most demand. An improvement is reported in second | 
qualities as well, there being practically no stocks at collieries. | 
Best washed sma!ls make 5s. 6d. to 6s. per ton ; best hard slacks, | 
5s. 6d. to 5s. 9d. per ton; second quality, 3s. 9d. to 4s. 3d. per | 
ton. The South Yorkshire coke market keeps firm, partly owing | 
to the trouble in the northern coalfield. Best washed coke, 

12s, 6d. to 13s, 6d. per ton ; unwashed, 11s. 6d. to 12s, 6d. per ton. 


The recent placing of armour-plate orders has caused 
ironmasters to maintain their prices. These orders, however, 
have been so Jong in the air, that the various armour-plate manu- 
facturers had discounted any increase in the priceof iron by placing 
contracts for the most part in advance. The official prices con- 
tinue to be maintained, owing to the general hopeful feeling of trade 
and the cost of hematite material. The Lincolnshire Ironmasters’ 
Association held their meeting last Friday, but left the official 
quotations unchanged. Quotations, al] net, for delivery in Sheffield 
and Rotherham :—Hematites, West Coast, 80s. to 82s. per ton; 
East Coast, 76s, to 77s. per ton; Lincolnshire, No. 3 foundry, 
53s, 6d. per ton; No, 4 foundry, No. 4 forge, No. 5 forge, mottled 
and white, 52s, 6d. perton ; basic, 55s. per ton ; Derbyshire, No. 3 
foundry, 54s. per ton ; No. 4 forge, per ton. A premium of | 
2s, per ton on official quotations is required by Lincolnshire makers | 
for deliveries after 30th June. Derbyshire makers also insist on | 
higher prices for deliveries forward. 


Finished Material. 

The position is not materially altered. Although the 
recent advance in bars to £6 15s, per ton caused an increase in 
specifications, the demand has not much increased. For Bessemer 
and Siemens billets, several firms have put up the quotation, but the 
movement is not yet general, nor has it been officially made. The 
Derbyshire pipe foundries are reported to be rather better off for 
work. Hoops and sheets do not move from the low figures at 
which they have stood so long. 


| 
| 
The Iron Market. | 








Railway and Marine Material, Steel, and Files. 

During the past week a slight lull has been experienced by 
most manufacturers in the orders coming forward for railway mate- 
rial, both on home and foreign account. This may be only 
temporary, and consequent on the prospective Easter holidays 
and spring stock-taking, whensupplies are usually curtailed. There 
is a better demand for marine material in the way of forgings and 
castings, but not to any large extent. A few orders recently placed 





orders from shipboard are not active. A fair amount of work is 
reported in the heavy steel branches. A considerable business is 
done here in spindle steel, in the form of small forgings, for Lanca- 
shire. This trade has been somewhat affected by the short time 
now being worked in the cotton districts. The Admiralty have 
just placed their annual contract for files and rasps, numbering | 
36,000 dozens, with three local firms. The War-office is inviting 
tenders for about 6000 dozen files, and the India-office is also in 
the market for 1000 dozen files. The general demand for files has 
also improved of late. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Prices this week have been remarkably steady ; indeed, 
it is many weeks since Cleveland warrants moved so little as has 
been reported during the last fortnight. Sales, though more | 
numerous than heretofore this year, are not as brisk as one expects | 
to see them in the middle of March. It is generally agreed that | 
the prospects are encouraging and that confidence is steadily | 
returning, and as consumers are not likely to profit by holding off | 
any longer, they are coming more freely into the market. Prices 
are much more inclined to advance than to recede, now that the | 
spring season—the busiest of the year—has commenced, and there 
are much more satisfactory reports coming from abroad. Cleve- 
land ironmasters are expecting to have to ship pig iron heavily to 
Canada ; indeed, the orders that have already been booked on that 
account guarantee this. The supply of native pig iron in Canada 
has for some time been short of requirements, and consumers 
there have been buying from British producers, who had to send 
it -i4 Portland (Maine) and Halifax at considerably more expense 
This 
indicates the urgent need for this iron. When the St. Lawrence is | 
open for navigation next month there will be heavy exports to | 
Canada. Several sales have been made this week to Canadian | 
consumers. The price of No. 3 Cleveland G.M.B. pig iron for 
March delivery has been maintained this week at 51s. 74d. per 
ton, and for April at 51s. 9d., though some second-hands early in 
the week sold small lots for prompt at 51s. 6d. They have, 
No. 1 for 
early delivery has been kept at 53s. 104d.; No. 4 foundry at 
50s. 74d.; No. 4 forge at 50s. 4$d.; and mottled and white at 
49s. 104d., with 14d. more for April. Of the lower qualities the 
supply is nearly short of requirements; there is very little in 
makers’ yards, and only a small quantity in the public store, 
while the output is less than usual, the fact being that the fur- 
naces are running very satisfactorily and turn out more No. 3 and 
less of the lower qualities, that being to the advantage of the iron- 
master, seeing that the cost to him is the same whatever the | 
quality produced by his furnaces. 


Hematite Pig Iron. 

A marked change for the better is reported in the hema- 
tite pig iron trade, not only in this district, but also in other | 
centres, and there are the best of grounds for the improvement, 
seeing that all branches of industry that consume hematite iron 
are experiencing a revival of business, and more especially is this | 
seen among those who have to supply the shipbuilding industry 
with materials. The outlook is most encouraging, and buyers are 
becoming keen to purchase for forward delivery. What now must 
be expected is a substantial advance in prices. This has become 
absolutely necessary to cover the increased cost of production. 
Certainly with such a price as 20s. 6d. per ton for Rubio ore 
delivered in the Tees or Tyne a higher price than 65s. per ton for 
mixed numbers of hematite pig iron should be forthcoming. 
Second hands offering mixed numbers at 64s. 6d. per ton are no 
longer to be met with, and 65s. for delivery this month is the least 
that can be reported, with 66s. for next month’s delivery, and 
67s. 6d. for May and June. Makers can get furnace coke on 
somewhat easier terms, for there is plenty to be had at 18s, per 
ton delivered equal to Middlesbrough ; indeed, both Durham and 
Yorkshire cokes are pressed upon the market at that, notwith- 
standing that it is so near Kaster, when, on account of the 
holidays prices rise for a week or two, 


Manufactured Iron and Steel. 


It is unsatisfactory to note that the revival that has un- 
doubtedly appeared in thé steel industry is not so far making 
itself felt in the manufactured iron trade, for that is in a worse 
condition than it has been for some years, and those engaged in it 
cannot secure enough orders to keep their mills anything like fully 
employed. Iron is not taken if steel can be got that is suit- 
able, and the latter continues to oust iron out of the market ; 
in fact, to some extent steel is taking the place of cast iron. The 
most activity is now reported in the demand for steel plates and 


| £5 


| pits are working well. 
| smalls at 6s. 9d. to 7s., 


advanced, but most traders agree that they will be increased 
shortly. Steel and iron ship plates are at £6 5s. ; steel ship angles, 
at £5 17s. 6d. ; iron ship angles, at £7; packing iron and steel, at 
: steel bars, at £6 5s. ; iron bars, at £7 ; steel joists, at 
£6 2s, 6d. ; steel sheets, at £7 10s. ; steel hoops, at £6 10s.; steel 
strip, at £6 7s. 6d., all less 25 per cent. f.o.t. Galvanised and 
corrugated steel sheets are in very good demand, and the sellers 
quote £12 per ton, less 4 per cent. f.o.b. Heavy steel rails are 
strong at £5 7s. 6d., and cast iron railway chairs at £3 10s., both 
net f.o.b. 


Shipbuilding. 

Most encouraging reports are given with respect to the 
shipbuilding industry ; it is steadily becoming brisker, and orders 
are flowing in at a more rapid rate than has been known for fully 
three years. Shipowners seem to think that it is unwise to wait 
any longer, for the builders are beginning to quote higher prices. 
Not only is there more demand for commercial shipping, but the 
orders from the British Admiralty and others for war vessels have 
helped to bring about the present satisfactory position, and some 
tradersare beginning totalk about animpending steel boom. Almost 
every day there are orders announced for new vessels, not only for 
first-class steamers, but also for tramps. The London daily papers 
report the placing with North-East Coast builders of orders for 
seven steamers of an aggregate of 58,000 tons for Canadian owners, 
who will employ them in the carrying of iron ore from Canada to 
Philadelphia and the Continent of Europe. The report is uncon- 
firmed, and nothing has transpired as to the builders. 








Coal and Coke. 

Undoubtedly there is a change for the better in the coal 
trade of the North-East of England, notwithstanding that labour 
difficulties are still existent. In Durham it has been agreed not to 
interfere with the arrangement which the Miners’ Executive made 
in December with the employers. The men have had three 
months’ experience of the working of the arrangement, and, 
having given it a fair trial, they appear to be satistied with it. Of 
the collieries that ceased operations in January all but three are 
again at work, the three being Horden, Murton, and South 
Hetton, all in the eastern part of the county. The men at Shotton 
Colliery, after being idle since January Ist, have this week gone 
back to work. Unfortunately, the men in Northumberland do not 
seem to be so amenable to reason, and fourteen collieries are still 
idle, the men refusing to give the three-shift system a trial. It is 
difficult to see how they can continue their opposition, for they 
are getting no strike pay. They are not being backed up by the 
Miners’ Federation, their own executive are against them, and the 
employers have declined to re-open the discussion on the agree- 
ment which they and the executive made at the close of last year 
on the subject of the eight hours day. The outlook is very: un- 


| satisfactory by reason of the conduct of the men, and the 
|employers may have to institute a general lock-out. - Things 


are getting very serious now because the opens of the Baltic 
trade is at hand, and that is Northumberland’s best time. 
They are finding that contracts from consumers abroad whoin past 
years obtained their supplies from the district are going past them, 
and that German competition is becoming keener and more success- 
ful every day. Durham is getting its fair share of the export 
orders, but Northumberland is not. The shipments of Durham 
coal are again normal; there is plenty of tonnage forthcoming, and 
i Best steam coals are at Ils. to 11s. 3d., and 
both f.o.b. Best gas coals are at 1!s. 3d., 
and bunkers at 10s. to 10s. 9d., according to quality. Coke is 
rather weak in price, the supply being in excess of requirements, 
even with the holidays at hand. Foundry coke is at 19s. to 20s. 
per ton f.o.b., and furnace coke at 18s. per ton delivered at 
Middlesbrough. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Position. 

THE reports of public companies now being issued, as well 
as the statements made to shareholders at the meetings: of 
industrial companies, concur in representing the general state of 
trade as gradually improving. In this view the chairmen of 
railway and manufacturing companies’ meetings are agreed, with 
hardly an exception. At the annual meeting in Glasgow this week 
of the North British Locomotive Company, the chairman, 
Mr. Lorimer, was able to announce that the company had received 
important orders for powerful locomotives for the South African 
railways, and he also held out the expectation that substantial 
orders for railway plant may ere long be available both for India 
and China. There seems, likewise, to be some greater movement 
than ordinary just now in connection with the initiation of home 
municipal contracts, which will no doubt issue in important orders 
for structural material, machinery, and plant of various descrip- 
tions. 


Glasgow Iron Market. 

During the greater part of the week the pig iron warrant 
market has been dull, and the business in warrants has been smaller 
than has of late been usual. A feature of the market, too, has been 
a comparative absence of business for future delivery. It might 
possibly be a mistake to regard this latter circumstance as evidence 


| only of weakness, for it is not unlikely that makers and merchants 


hesitate to commit themselves very far ahead at present quotations. 
Business has been done in Cleveland warrants at 51s. 8d. to 51s, 6d. 
per ton for cash, 51s. 10}d. and 51s. 10d. for delivery in one month, 
and 52s, 6d. to 52s, 34d. three months. 


Seotch Makers’ Pig Iron. 

Some makers report that they have been selling increased 
quantities of pig iron both to home consumers and export, so much 
so that expression has been given toa belief that the current out- 
put of ordinary and special brands will not suffice to implement 
deliveries, and recourse may have to be made for this purpose to 
makers’ private stores. There are 85 furnaces in blast, compared 


with 82 at this time last year, and of the total 43 are making hema- 

Prices of Scotch makers’ pig 

Free at ship in Glasgow harbour, Govan and 

; ‘ 5 Carubroe, No. 1, 
lo. 3 


tite, 37 ordinary, and 5 basic iron. 
iron are steady. 

Monkland, Nos. 1, are quoted 58s.; Nos. 3, 56s 
60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 6: No. 
Gartsherrie, Shotts, and Calder, Nos. 1, 63s. 6d.; Nos. 3, 5 
Langloan, No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 65s. 6d.; 
No. 3, 60s. 6d.; Coltness, No. 1, 85s.; No. 3, 60s.; Eglinton, at 
Ardrossan or Troon, No. 1, 59s.; No. 3, 57s.; Glengarnock, at 
Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 
62s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 66s.; No. 3, 
60s. per ton. 









The Hematite Trade. 


The market for hematite pig iron is gradually strengthen- 
ing, and prices both of English and Scotch iron are materially 
higher this week. Cumberland warrants have been done in this 
market since last report at 67s. and again at 67s. 11d. per ton for 
delivery in one month. These figures show an advance of fully 3s. 
per ton in the course of the past four weeks. There are large and 
steady deliveries of Scotch hematite, which is now quoted by 
merchants 70s. per ton for delivery at West of Scotiand steel 
works, The imports of hematite ore continue on an extensive 
scale, and since the beginning of the year they show a substantial 





angles, and the prospects of this being maintained are very good. 





increase —— with the quantity imported in the correspond- 
ing period of last year, 
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Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were 6040 tons, against 6681 in the same week of 1909. To 
the United States 100 tons were despatched, to Canada 275, India 
323, Australia 629, France 160, Italy 165, Germany 440, Russia 15, 
Holland 110, Belgium 30, Spain and Portugal 151, other countries 
592, the coastwise shipments being 4250 tons, compared with 2573 
in the corresponding week. The arrivals at Grangemouth of pig 
iron from Cleveland and district were smaller than usual, being 
5935 tons, a descrease of 2095 from the import of the same week 
last year. 



















































































































Finished Iron and Steel. 
The manufacturing branches, as a whole, are improving, 
although makers of finished iron have not got very full orders to 
report. There is a very large business doing in thin steel sheets, 
and for this manufacture additional machinery is being provided. 
The demand for steel billets is very strong. 


and some steel makers are also well supplied with specifications for 
shipbuilding steel. Inquiries from abroad, particularly from the 
Colonies, are increasing, and the outlook altogether is encouraging. 


The New Australian Dreadnoughts. 

The orders for the two colonial Dreadnoughts to be con- 
structed at the expense of Australia and New Zealand have been 
secured by Clyde builders, one of the vessels going to the 
Fairfield Company, and the other to Messrs. John Brown and Co., 
Clydebank. When completed, the vessels, it is expected, will cost 
about £1,800,000 each. Their length will be approximately 570ft., 
and speed 28 knots. 


The Coal Trade. 


trade, and prices are unchanged. A large proportion of the 
Swedish railway coal contracts has been secured by Fife coal 
companies, the total, it is said, approximating 200,000 tons. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE improvement which took place lately in the coal 
trade was not so vigorously maintained as was desirable. Some 
return of stormy weather caused this, but towards the end of the 
week fairer conditions prevailed, and there was a fuller arrival of 
delayed tonnage. 


but for the coming on of holiday influences. 


times. Much depends upon the common sense of the men. The 
Miners’ Federation of Great Britain are to be complimented for 
their judicious action. They see that the spirit of unrest which 
has been so prominent in the counsels of the Welsh colliers, has a 


moment are at stake. Such disputes as the Eight Hours Act and 
small coal are evidently, in the opinion of the Society, questions 
which the good sense of the Welsh colliers can settle themselves, 
and Messrs. ‘* Mabon ” and Brace have shown themselves equal to 
the task of leadership. Bookings up to Easter have been satis- 
factory. 


Latest Quotations. 

Best steam 
6d.; ordinaries, 15s. 6d. to 
9d.; ordinary drys, 15s. 
3d. to ;13s. 9d.; seconds, 
12s. to 12s. 6d.; seconds, 


lbs. 
l6s. 3d. to 
best washed nuts, 
6d. to 13s.; best washed 
10s. to lls. 6d.; very best 


9d. to seconds, 


16s. ; 


l7s.; 


best drys, 


coal, Its, 


16s. 
to 15s. 6d.: 





2s, 





smalls, 7s. 9d. to 8s. 3d.; inferior 7s. to 7s. 6d.; very best 
Monmouthshire black vein, lis. 6d. to 16s.; 
Valleys, 15s. to 15s. 3d.; best Eastern Valleys, 14s. 3d. to 
14s, 9d.; seconds, 13s. 6d. to 14s. Bituminous: Very best house- 
holds, 17s. 6d. to 1! best ordinaries, 15s, 6d. to 16s. 6d.; No. ¢ 
Rhondda, large, 17s. td. to 18s.: brush, 13s. 9d. to 14s. 3d 
smalls, 10s. 6d. to 1ls.; No. 2 Rhondda, 13s. 6d. to 13s. 9d.; 
through, 10s. 6d. to 11s.; smalls, 7s. 6d. to 7s. 9d. Patent fuel, 
lis. 6d. to 16s. Coke, special foundry, 24s. to 27s. 6d.; 
foundry, 19s. to 20s.; furnace, 17s. to 17s. 6d. Pit-wood, ex ship, 
18s. 9d. to 19s, 









Newport Coal. 
After a distinctly favourable turn in weather 
conditions the market opened firmly. Last week showed a good 
increase of vessels and more spirited business. The possibility of 
a strike has prevented quotations from altering, though forward 
bookings cannot be expected to improve until the labour questions 
are settled. With small coal difficulties and 
allayed. a better state of things is quite anticipated. 


Latest: 


Latest : 


15s.; Eastern Vaileys, 14s. 3d. to 14s. 6d.; other kinds, 13s. 6d. 
to 14s.; best smalls, 7s. 9d. to 8s. 6d.; seconds, 7s. 3d. to 7s. 6d.; 
inferiors, 9d. to 3d. Bituminous: Best households, 
15s. 6d. to 16s.; seconds, 14s. to 15s. Patent fuel, 15s. to 15s. 6d. 


6s. ‘sy 





Coke: Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, 
18s. 6d. to 18s, 9d. 
Swansea Coal. 
Coa] shipments last week were 539 tons ; patent fuel, 


15,085 tons. Market this week little altered ; undertone unsteady. 
Large Swansea Valley demand weak ; red vein very firm, and prices 
better. Latest: Best malting, large, hand-picked, 23s. to 24s. 
net; seconds, 2ls. to 22s. net; big vein, 17s. to 18s. 6d., 


less : 






22s. 25s. 
2 


23s. 


cobbles, to 2 net; Paris nuts, to 25s. 6d. net; 
French nuts, 25s. to 26s. 6d. ; German nuts, 25s. 6d. to 26s. net ; 
beans, 19s. 6d. to 21s. net ; machine-made large peas, 11s. to 12s, 
net ; fine peas, 10s. 6d. to 11s. net.; rubbly culm, 5s, to 5s. 6d., less 24; 
duff, 2s. 9d. to 3s, 3d. net. Steam coal: Best large, 17s. to 17s. 6d.; 
seconds, 14s. td. to 15s.; 
is. 6d. to 9s. 6d., all less 25. Bituminous: No. 3 Rhondda, 
17s. 6d. to 18s. 6d., less 24 ; through, 14s. 9d. to 15s. 6d., less 2} ; 
small, 10s. 6d. to 11s., less2}. Patent fuel, 13s, 6d. to 14s., less 24. 
All coal quotations f.o.b. net cash 30 days. 








Large Shipments of Coal at Cardiff. 


“Ix vessels, five with coal and one fuel, chartered to Rio, 
000 tons, and totalling 31,880 tons. The belief that a strike is 
averted is growing stronger; shipowners are fairly safe in the 


event of trouble, and have placed orders elsewhere. 


Iron and Steel. 

Steel appears to be in betterdemand. At Llanelly all the 
furnaces are in active operation, and but for necessary repairs the 
same condition would have been applied to Landore. As regards 
Dowlais, quite a brisk week took place, and the make was very 
large. The Bessemer department was busy during the six days. 
At the Goat Mill heavy rails, steel sleepers, and tin bars were 
worked off freely, while at the Big Mill light rails, angles, and 
other railway requirements made some of the workmen think that 
a return of the old times was at hand, The only sign of new rail- 





A large amount of | 
work is being done in the production of light structura! material, | 


Business has been quiet this week in the Scottish coal 


Closing prices were about 3d. per ton weaker | 
than at the end of the previous week, and would have been more | 
The prevailing | 
impression on ‘Change is that the trade is on the eve of better | 


bad influence on trade generally, and will not encourage any | 


revolt from peaceable conditions unless matters of very vital | 


to | 


9s. 6d. to 10s.; best ordinaries, 8s. 9d. to 9s. 3d.; cargo | 


ordinary Western | 





ordinary | 


** Eight Hours Act” | 


Best black vein, 15s. 6d. to 15s. $d.; Western Valleys, 14s. 9d. to | 


red vein, 14s. 9d. to 14s. 6d., less 24; machine-made | 


bunkers, 10s. 6d. to 11s. 9d.; small, | 


Among a satisfactory list this week of tonnage there were | 
Val- | 


paraiso, Alexandria,-Beunos and Pola, all with cargoes exceeding | 


way requirements has been the despatch, chiefly from Newport, 


Western account ; two left this week. 


1050 tons pig iron, Workington ; 500 tons pig, Millom. 


from Belfast, Southampton, Falmouth, and Milford. 


Swansea imported 3500 tons last week. 
Metal Exchange :—Pig iron, hematite mixed numbers, 67s. 74d. 
Scotch, 57s. cash and month ; Welsh hematite, 71s. 6d. to 72s. 
delivered ; East-Coast hematite, 71s. ¢.i.f. 

£5 2s. 6d. to £5 5s.; Bessemer, £5 2s. 6d. 
£5 7s. 6d. heav light, at usual difference. 
| 19s. 6d. to 20s., c.i.f., less 24 cash in thirty days. 


Steel rails, about 














Tin-plate. 
The past week was an exceptionally busy one, and a con- 


tin-plate trade. Shipments from Swansea reached very high 
works totalled nearly 96,000 boxes, there was not much of a drain 
upon stocks. 
boxes. 
| tions the returns were satisfactory. Latest prices: 
| plates, Bessemer primes, 13s. 3d. to 13s. fid.; Siemens, same ; C.A. 
roofing sheets, £8 17s. 6d. to £9 per ton; big sheets for galvanis- 


ling, £8 lds. to £9; finished black plates, £10 5s. to £10 10s.; 


| galvanised sheets, 24 g., £12 to £12 2s. 6d.; block tin, £144 7s. 6d. 
rash, and £146 2s, 6d. three months. Other quotations :—Copper, 
#58 17s. 6d. cash, and £59 17s. 6d. three months. Lead.: English, 
£13s 1ds.; Spanish, £13 5s. Spelter, £22 17s. 6d. Silver, 232d. 
per oz. 





Swansea Valley Industries. 


Full time has been the order of late at all departments of 


the Mannesman Works, and the same conditions remain at the 
| British Metal Extraction Works, Clydach Nickel, Vivian Pottery, 
| and Pentrepoth Chemical Works. 


Lianelly. 
There has been no change in connection with the New 
Dynant Colliery, and no sign of a settlement. 


and it is urged that this is principally due to « falling off in demand 
from France and Germany. In the matter of tin plate there is 
ample trade, but in steel there is a manifest falling off in 
| ings its. 


| NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
BUSINESS in the iron and steel trade is fairly active, 
although there have been few fresh orders given out recently. 
| Prices are firmly maintained all round, and an upward movement 
was felt in several places. 
for steel and iron have been slightly raised, those for Siegerland 
brands standing at 59 to M. 60 p.t., and for Rhenish- 
Westphalian brands at M. 62 to M. 63, against M. 60 and M. 63 
p.t.; drawn wire in steel was raised to M. 130 p.t., as compared 
with M. 127.50 p.t. last month. 





year was s 
in the same period the year before. 
1909, were 156,611 t., as compared with 124,487 t. 


Shipments in December, 
Output in 
January was 166,617 t.. as compared with 153,336 t. in January, 
1909, and shipments were 172,636 t., against 155,105 t. in January, | 


| 1909. The reduction in output of iron ore has been fixed at 15 
per cent ; the Syndicate was, at the same time, prolonged for four 
years. 


No Change in Silesia. 

The position, generally, in the iron and steel industry 
remains very much as has been reported now for several weeks. 
In some branches the number of orders has increased, and the 
terms of delivery are longer. The market for malleable iron is 
| quiet but steady. 

manager of the Kéinigs and Laura-Hutte state that the last few 
months were anything but satisfactory for the iron industry, both 
with regard to prices and employment. The average quotation for 
bars was M. 10 p.t. higher last year than in the same period of 
| this year, which means a loss of M. 784,000. It is also stated 
that the pig iron output in Silesia is taking a smaller part every 


year in the general German production of pig iron ; in 1908 it was | 


7.85 p. ct., and in 1909 it was only 6.57 p. ct. 


Cutput of Pig Iron in Germany. 
Official accounts given by the Union of German Iron and 


Steel Makers state the output of pig iron in Germany, including | 


Luxemburg, to have been for February of this year 1,091,351 t., as 
compared with 1,177,574t. in January of this year, and against 
949,667 t. in January, 1909. Production in the different sorts of 
pig iron was as follows:—Foundry pig, 206,199 t., against 183,996 t. 
in February, 1909; Bessemer, 39,113 t., against 33,877 t.; basic, 
697,906 t., as compared with 595,988 t. Steel and speigeleisen, 
94,392 t., as compared with 79,835 t.; forge pig, 54,641 t., against 

| 55,971 t. Production during the period from January to February 
of this year was 2,268,925 t., as compared with 1,971,388 t. in the 
corresponding period of 1909. 





The German Coal Market. 

A weak trade, generally, was done in coal, both in Rhein- 
land-Westphalia and in Silesia, although the requirements of the 
inland ironworks continue to be fairly heavy ; but very little is 
being sold to foreign customers, and the demand in house fuel is 
next to nothing. Competition in English coal is as keen as ever. 


Austria-Hungary. 

In some instances a better trade is being done. Sheets, 
for instance, meet with fair request, and the outlook in this 
department is pretty favourable. The strength of foreign com- 
petition having lately been decreasing, a more satisfactory busi- 
ness is expected to be done in plates and sheets, and an advance 


| of one crown per 100 kilos. is likely to be obtained on previous | 


quotations. In tubes foreign competition is keenly felt, that from 
weakness, In all other branches a limited demand comes in, only 
| the most urgent requirements being bought by consumers and 
dealers. Gas coals, as well as house fuel, are in decreasing 
request, while engine coal continues moderately well inquired for. 


The Belgian Iron Market. 

Pig iron and semi-finished steel.continue extremely firm. 
Bars have fallen 1f. to 2f. p.t. for export, and they do not exceed 
£5 9s. f.o.b. Antwerp. There is no disposition shown to make large 
forward contracts, the opinion prevailing among producers being that 
rates have been advanced too rapidly. The works, however, being 
well supplied with orders, show considerable stiffness as regards 
quotations, Rails and girders meet with good inquiry. There is 
nothing of importance to relate in connection with the Belgian coal 
industry. On the 16th inst. the large spring tenderings for coal 








of parcels of rails, generally 185 tons, to Highbridge on Great 
One consignment of steel 
from Antwerp came to Newport ; one of 1950 tons from Bruges ; | 
one of steel billets from New York, 1025 tons ; 1550, Rotterdam ; | 
Imports | 
included a large quantity of scrap steel and some old rails | 
Iron ore was 

not a strong import, chiefly from Pormau, 2400 tons for Ebbw | 
Vale, 2300 tons from Bilbao, and a cargo from Hornillo for Guest. | 
Latest quotation, Swansea | 


cash and month; Middlesbrough, 51s. 5d. cash and 51s. 8d. month ; 
Steel bars, Siemens, 


Iron ore, Newport, 


tinuance will bring about a record conspicuous in the annals of the 
figures, no less than 183,395 boxes, and as consignments from the 


These now represent in warehouses and vans 143,378 
Port Talbot exported 330 tons tin-plate, and in all direc- 
Ordinary tin- | 


Complaints are | 
prevalent with regard to the sluggishness in the shipping trade, | 


At the Diisseldorf Exchange quotations | 


At a recent meeting of the | 
Siegerland Iron Ore Syndicate the production in December last | 


Accounts recently given by the leading | 


France and Belgium particularly ; rates, therefore, show much | 


5200 t., 
one lot 


1 lot best 


| will take place in Brussels, comprising 65 lots small coal of 

5 lots steam coal of 2600t., 40 lots briquettes of 5200 t., 
| washed coke of 2600t., 2 lots brush of 250t. to 450 t., 
smalls of 2500t. Until these are settled all forward business it 
coal will be practically suspended. Advances are not likely to take 
place in the prices of coal because stocks are heavy. : 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 9th, 


THE heavy purchases of all kinds of pig iron during the past 
week came as something of a surprise to the market. The pur. 
chases reported by large buyers amount to 51,000 tons, and negotia. 
tions are pending to-day for 30,000 tons Bessemer iron by the 
United States Steel Corporation for second quarter delivery 
These heavy purchases and inquiries have wiped out all appear. 
ances of weakness, Basic iron is now being asked for by several 
large consumers, and large contracts will be placed within a short 
| time. In all lines of finished material the demand is strong and 
steady. Bridge-building enterprises are now looming up in the 
| distance. A great deal of railway bridge-building work is opening 
| up in British America and in the North-Western states. The 
| demand for steel plate seems to have no limit. All of the State 
mills east and west are overcrowded, and new requirements are 
coming up. The steel car builders naturally are the heaviest pur 
| chasers, Electrical equipment manufacturers are now in the 
market for large supplies of foundry iron. The purchases of the 
Westinghouse interests for the past week amount to 26,000 tons of 
foundry and forge grades and 25,000 tons of steel-making irons, 
It is evident that the larger pig iron consuming interests wil! not 
delay ordering their supplies for the latter half of the year. One 
prominent pig iron authority representing selling interests fur 
nishes statistics and estimates of probable production and demand 
which fronr his point of view go to indicate a hardening tendency 
in prices before the summer, notwithstanding the very heavy in 
crease in furnace production. The strike situation at Bethlehem 
has taken a new turn in the refusal of Mr. Schwab to have any- 
thing to do with the thousands who have left the employ of that 
|} concern. 
| The large volume of contracts of that company hav 
| taken subject to the strike clause, which excuses delivery in case 
of suspension due to strikes. The workmen counted a great deal 
upon the necessity the company was under to deliver supplies at 
stated dates. There are no serious troubles in other steel-manu 
| facturing centres. Annual understandings are entered into during 

June in many mills, and these contracts have been respected 
by both employers and workmen for many years. During the 
| month of February orders were placed for 17,000 cars and 150 
locomotives, and since March Ist orders for both cars and loco. 
motives have been heavy. The railway companies are in the 
| market for some 20,000 cars, and orders will be placed before 
| the end of the month. The copper situation is improving under 
large orders placed for export, supported by an active home 
demand, and helped by inquiries from large consumers.  De- 
liveries of copper to consumers for the past month are estimated 
| at 72,000,000 Ib. 


been 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Percy Lonemuir, B. Met., consulting metallurgist of 
Sheffield, has recently joined the permanent staff of S. Fox and 
Co., Limited, of the same city, in the capacity of chief metallurgist 
and superintendent of research laboratories. 

WE are advised that the Locke Insulator Manufacturing Com- 
pany, of Victor, N.Y., has purchased the plant and business of 
the Lima Insulator Company, and that in future the whole of the 
insulators turned out by these two works will be sold under the 
name of *‘ Victor,” the name of ‘‘ Lima” now becoming obsolete. 
| Wm. Geipel and Co., of 72a, St. Thomas-street, London, 8. E., con- 
tinue to act as European agents for this company. 


CALENDARS, & .—A useful wall calendar has been sent to us 
by the Lilleshall Company, Limited, Oakengates, Shrophire. 
It is mounted on a large card, and is provided with daily 
tear-off sheets.—We have also received a wall calendar from 
James Spencer and Co., of Hollingwood, Manchester. This 
calendar is provided with monthly tear-off sheets, and each sheet 
bears a picture of some form of machine tool as manufactured by 
this firm.—From the firm of Arthur Gibson and Co., of Radnor 
Works, Twickenham, we have received a neat little pocket pencil 
which is enclosed in a metal case. 

Tue Roya. IystitrvTion or GREAT Britarx.—The following 
Friday evening meetings have been arranged to take place after 
Easter: April 8th, Professor Percival Lowell, A.B., LL.D., author 
of ‘‘ Mars and its Canals,” ‘‘Mars as the Abode of Life,” ‘*The 
| Evolution of Worlds,” &c., Director of the Observatory at Flag- 
staff, Arizona, Professor of Astronomy at the Massachusetts Insti- 
tute of Technology, ‘‘ Lowell Observatory: Photographs of the 
| Planets ;” April 15th, Professor William J. Pope, M.A., F.R.S.. 
‘“‘ The Chemical Significance of Crystal Structure” (illustrated by 
| experiments) ; April 22nd, Mr. T. Thorne Baker, F.C.S., A.1.E.E., 
| ‘The Telegraphy of Photographs, Wireless and by Wire; 

April 29th, Mr. Tempest Anderson, M.D., D.Sc, M.R.I., 

““Matavanu: A New Volcano in Savaii, German Samos ” (illus- 

trated by photographs); May 6th, Sir Almroth E. Wright, M.D., 

Se.D., F.R.S., M.R.I., ‘‘ Auto-inoculation ;’ May 13th, Professor 

William H. Bragg, M.A., F.R.S., ‘‘ Radioactivity as a Kinetic 
Theory of a Fourth State of Matter ;” May 20th, Sir David Gill, 

K.C.B., LL.D., D.Se., F.R.S., Pres. R.A.S., M.R.I., “* The Side- 

real Universe ;’ May 27th, Captain Robert F. Scott, R.N., C.V.0., 

D.Se., F.R.G.S., ‘The Forthcoming Antarctic Expedition ; 
and June 3rd, the Right Hon. Sir Rennell Rodd, G.C.V.O., 

K.C.M.G., P.C., his Majesty’s Ambassador to the Court of Italy, 

‘Renaissance Monuments in the Roman Churches, and their 

Authors.” 

Contracts.—The Stalybridge, Hyde, Mossley and Dukinfield 
| Tramways and Electricity Board have placed a repeat order with 
Messrs. Ed. Bennis and Co., Limited, of Little Hulton, Bolton, for 
four stokers and self-cleaning compressed air furnaces—Lanca 
shire boilers—for their generating station, Tame Valley, Staly- 
bridge. Thesame firm has alsorecently received orders for #31 stokers 
of different types for various firms, and also an order for a drag 
link conveyor for conveying steel bars between the sizes of Sin. 
| diameter by l4in. long and Sin. diameter by 3ft. 6in. long from the 
British Mannesmann Tube Company, Limited.—Edward Hayes, of 
Stony Stratford, has received orders for a steel steam passenget 
launch for Lisbon, 54ft. long b.p., 12ft. 6in. wide, fitted with 
“Hayes” compound surface-condensing engines and marine return 
tube boiler for 120 Ib. working pressure ; for two steel light-draught 
twin-screw tugs for Mesopotamia, each 60ft. long by 11ft. wide, 
3ft. draught, fitted with ‘“‘Hayes” standard twin-screw sct 0 
machinery and separate steam-driven condensing plant of new 
design ; and also for two single-screw steel steam tugs about 50ft. 
long.—Lobnitz and Co., Limited, Renfrew, have delivered a set of 
rock-cutting machinery, to the order of the North-Eastern Railway 
Company, for the removal of subaqueous rock.—-Willans and 
Robinson, Limited, of Rugby, have in hand orders for turbines of 
the plain impulse type for the Ashton-under-Lyme Corporation, 
Charles Moore and Co., and others; and for turbines of the 
impulse ‘‘disc-and-drum” type for the Belfast Corporation, the 
Calcutta Electric Supply Company, the Bridlington Corporation, 
and others, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 
Specifications may be obtained at the Patent-ofice Sale Branch, 


Copies of 
ae ppton buildings, Chaneery-lane, London, W.C., at 8d. each, 


25, Southam 


The first date given is the date of application ; the second date at the | 
end of the abridgment is the date of the advertisement of the acceptance | 


of the complete specisication, 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


STEAM GENERATORS. 


1426. February 23rd, 1909.—IMPROVEMENTS IN BoILER FURNACES, 
John Alfred Hope, 82, Victoria-street, Westminster, and 
Arthur Hallam McDiarmid, 11, North-street, Dean’s-yard, 
Westminster. 

Among the objects claimed for this invention the inventors state 
that it will increase the draught through the bars of the furnace, 
ensure more complete combustion of the fuel above the fire-bars, 
the complete combustion within the furnace of all the combustible 
gases resulting from the burning of the fuel, and prevent excess of 
air in the flue gases. A Bis an air pipe let into the end of the 
boiler furnace and having several outlets extending at intervals 
across the furnace. 


THE ENGINEER 


the latter. The sleeve C works in a stuffing-box, and has two 
separate series of ports D and E cut ‘in its walls. Ports E are in 
such a position that they are open to the combustion chamber 
shortly after the exhaust ports A have been uncovered by the 
piston. The upper ports D serve to admit the charge from the 
pumping cylinder to the hollow sleeve. The upper portion of the 
sleeve is shut off from the lower portion by the diaphragm F. 
The manner of working is obvious, and needs no explanation 
| beyond saying that reliance is placed on the incoming fresh charge 
| to drive out the products of the preceding combustion. The 
| specification also describes various applications of the principle to 
multi-cylinder engines and a means for starting them in either 
direction. It is accompanied with seven other drawings.— 
February 23rd, 1910. 


| GAS PRODUCERS. 


| 3826. February 10th, 1909.—IMPROVEMENTS IN OR RELATING TO 

Gas Propucers, Asmus Jabs, 7, Alpenstrasie, Zurich, Switzer- 
land, 

In order economically to obtain by-products from coal and other 

combustible substances, as well as to effect gasification, it is very 

important to dry the fuel prior to its treatment as much as possible, 


| instance, of ammonia compounds. An improved shaft generator 


fulfilling these conditions is the object of the present invention. | 


The portion K of the generator arranged above a stepped grate A 
| is adjoined at E and F by conduits for the escape of the products 
of gasification. The conduit F opens into a shaft in which is built 


Cis an arch tapering downwards and away | # central funnel C composed of louvre-like walls, the surrounding | 


from the front of the furnace so as to direct the air admitted | 
through the air pipe on to the dead-plate in the front of the | 


furnace, ! | 1 
other material, so that when the door is shut air can only be 
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idmitted to the furnace above the level of the bars through the 
air pipe. 
the surface of the fuel in a direction parallel to the bars, but 
having a tendency away from and not so as to impinge upon the 
fuel. By this arrangement the currents of air draw additional air 
through the openings between the fire-bars. Whilst the natural 
draught induced by the chimney causes more air to be drawn 
through the back part of the furnace-bars than through the front. 
the draught induced by this arrangement causes more air to be 
drawn through the front part, with the result that the quantity of 
fuel burnt in the front part of the furnace is increased. D isa 
combustion chamber to which gas and air are admitted through 
pipes E and F respectively. 
ducts of the partial combustion of such gas in the chamber D 
escape through the outlets from the chamber, where they mix with 
and in their further combustion use up the air injected through 
the air pipe A. Above this combustion chamber an arch of brick- 
work G is constructed.— Felrvary 23rd, 1910. 


INTERNAL COMBUSTION ENGINES. 


18,547. August 11th, 1909.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION ENGINES, Balfour Read, 50, Kimbolton- 
road, Bedford. 

Although this invention, which relates to two-cycle engines, is | 
intended primarily to be applied in marine propulsion, the inventor | 


| 
| 
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| motive forces of the armature and commutating pole are shown as 


states that in its simplest form the engine can be made sufficiently 
light for aerial purposes. The cylinder, as shown, is provided | 
with a water jacket. but it may be air cooled. 

are formed in the walls of the cylinder, and are uncovered by the 
piston towards the end of the outward stroke. The piston is pre- 
ferably of the open trunk type, and connected to the crank in the 
usual way. The pumping cylinder B is in line with the working 
cylinder, and above or behind it. The — piston is rigidly 
connected to the working piston by the hollow prolongation C of 





The furnace door is tightly packed with asbestos or | 


This air rebounds from the dead-plate and travels over | 


| slots being intended for the reception of the winding, or a portion 
| thereof. 


| to the commutcting pole winding, the leakage being deducted. 
| The magneto-motive force which results is therefore given by the 


Exhaust ports A | A BC, whilst the winding in the slots X Y adds the magneto- 


;at R and § are approximately equal to the ordinate K B of the 
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| space being divided into chambers G by walls H. The ‘cross 
| section of the conduit F is adjusted in such manner that the gases 
| passing through it, and escaping at B, are sufficient to dry the 
| fuel and commence its distillation in the shaft C, to which end the 
partitions H force the rising gases to pass through the fuel in the 
chamber C in alternate directions. Owing to this repeated contact 
of the gases with the fuel a very great utilisation of the heat and 
reduction of the temperature of the escaping gases are ensured, 


| distillation being at the same time avoided. In case of acaking fuel 
being used, the central shaft C is arranged with a cross section 
suitably widened downwards. This arrangement enables the fuel 
to feed downwards with the mass in a sufficiently open condition 
to facilitate the passage of the hot gases and of the products of 
drying and distillation through the fuel. With this arrangement, 
even when substances, poor in fuel but rich in water, are used, it is 


ashes, without adding coal or other fuel, as the substances reac 
the grate free from water and after having been heated. 


The gas thus admitted and the pro- | February, 23rd, 1910. 


DYNAMOS AND MOTORS. 

4374. February 22nd, 1909.—IMPROVEMENTS IN CONTINUOUS, 

CURRENT DYNAMO-ELECTRIC MACHINES, William Buchanan 
of Cliftonville, Penn Fields, Wolverhampton. 

This invention relates to continuous-current dynamo-electric 


| machines of that type in which commutating poles are placed | 
between the main poles, and it refers more particulary to the | 
shaping and winding of commutating poles, the effect being that a | 


practically uniform commutating field is obtained. The faces of | 
the commutating poles are constructed with a number of slots 
therein or extending therefrom, and either closed or open, the | 


The arrangement is such as to neutralise or nearly | 


| neutralise the armature reaction over the commutating field, and | 
| thus obtain sparkless commutation at any load, and independently 


magnetic flux density under the commutating pole face is repre- 


} 
of the strength of the main poles. In the left-hand engraving the | 
sented as it exists in the case of a commutating pole as usually | 
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constructed. ‘The curve A BC represents the armature magneto- 
motive force, and the curve D E FG the magneto-motive force due 


curve AHJK LMC, and this curve may also represent the mag- 
netic flux density under the commutating pole face. The effect 
of the tiux from the main poles on the commutating pole is slight. 
For example, in the case of a generator rotating counter-clockwise 
the point J would be slightly higher, and the point L slightly 
lower. Referring now to the right-hand engraving, which illus- 
trates a case in accordance with the invention, the magneto- 


before. In this case, however, the ordinates E F are reduced so 
as nearly to neutralise the corresponding ordinates of the curve 


motive force represented by the curve Q RST, where the ordinates 


curve ABC. The resultant curve AH J ONKPLZC shows that 
the magnetic field under the commutating pole face is much more 
uniform than in the case of the corresponding curve above. There 
are three other illustrations.—Febrvary 23rd, 1910, 





whilst the products of distillation should be obtained at the lowest | 
possible temperature in order to avoid injurious decomposition, for | 


| composi 
| manner. 
| or more rotatable vertical shafts fixed to its circumference, to 
| which are keyed one or more pairs of spur wheels D and D!. 


| A. 


| position, will cause F! to rotate simultaneously 


possible to burn them on the grate until they are converted ‘into | through an angle which is twice as great as the angle through 
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TRANSFORMERS. 


20,003. September 6th, 1909.—IMPROVEMENTS IN ADJUSTABLE 
TRANSFORMERS FOR POLYPHASE ELECTRIC ALTERNATING CUR- 
RENTS, Siemens Brothers’ Dynamo Works, Limited, Caxton 
House, Tothill-street, Westminster. 

This invention has reference to a transformer which enables the 
magnitude and phase of the voltage to be regulated without using 
an additional transformer for the latter purpose. Referring to the 
engraving, the circular fixed yoke or frame F has placed upon it 
another similar yoke or frame F! which can be rotated around F. 
The rotatable frame F!, to which a handle B is fixed, is provided 
| internally with a stator core S$! and a polyphase stator winding W', 
| and a similar core and winding S! and W are arranged in connec- 
| tion with F. On a rotating shaft X two rotor cores R and R! are 
| fixed having windings C and C!, and in such a manner and in such 
positions that W! acts inductively on C and Won Cl, Each of the 
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| windings W! and W may, for example, be a three-phase star-con- 
| nected winding, and they would be connected in parallel with each 
other to the source of primary supply. Similarly each ot the 
| Windings C and C! may, for example, be a three-phase winding, 
each of the three limbs in one winding being connected in series 
with the corresponding limb in the other winding, and the three 

ite limbs so obtained being connected in star in well-known 
The rotating shaft X is keyed to a wheel K having one 


The 
wheels D mesh with spur teeth cut internally in the frame F}, and 


ee : | the wheels D! mesh with spi eth c > circt ance of < 
decomposition of the ammonia compounds or other by-products of | s ith spur teeth cut on the circumference of a 


wheel A! which can be retated around the shaft X by the handle 
It will be clear that, by properly choosing the gearing ratio, 
a rotationof A whilst Bremains ina fixed position will only cause the 
shaft X, and with it the rotor cores R and R! with their windings, 
to rotate together, thereby varying the magnitude of the secondary 
voltage alone, but that the rotation of B and A, remaining ina fixed 
X, but 


with 


which X has turned, thereby varying the phase of the secondary 


j voltage alone. The magnitude and phase, can, of course, be 
| varied simultaneously as required by simultaneous rotations of A 
jand B.— February 23rd, 1910. 


PUMPING AND BLOWING MACHINERY. 


6984. March 23rd, 1909.—IMPROVEMENTS IN AND RELATING TO 
PUMPING SYSTEMS FOR HYDRAULICALLY ACTUATED APPARATUS 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. 

This invention relates to hydraulically actuated devices, such as 
cranes, hoists, &c., and more particularly to the means for storing, 
subjecting to pressure, and delivering the water or other liquid to 
the working cylinder of the device. The operation of the device 
shown is substantially as follows :—When it is desired to raise the 
elevator the valve rod A is raised from the position shown so that 
valve B clears the lower seat of the discharge port C and valve D 
clears the lower seat of port E and a channel for the water in the 


N° 6984 
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tank is opened through supply pipe F, port E, passage G, suction 
pipe H, pump J, discharge pipe K, passage L, port C, port M to 
the elevator cylinder, the pressure on the opposite ends of the 
valve being equalised or balanced through the by-pass pipe N. 
When it is desired to stop the elevator the valves B D are moved 
downward into the position shown, when valve D covers both seats 
of the suction port E and valve B covers the lower seat of port C, 
so that no exit is open to the water in the elevator cylinder, and 
no passage remains open to the suction of the pump. When it is 
desired to lower the elevator the valve rod is depressed so as to 
lower the valve D clear of the upper seat of port E, thereby opening 
a passage from the elevator cylinder through — M, port N, pas- 
sage G, through the suction pipe A, pump J, discharge pipe K, 
passage L, port C, opening O, by-pass pipe N, supply pipe F to the 
tank, —February 23rd, 1910. 
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20,280. September 4th, 1909.—IMPROVEMENTS IN OR CONNECTED 
WITH CENTRIFUGAL Pumps. Georg Niemeyer, Hamburg-Stein- 
warder, Germany. 

Before commencing to work it is necessary when using a cen- 
trifugal pump to fill the pump chamber partly or completely with 
water, 
the case of air pumps of this class for condenser work. To over- 
come this objection, it is proposed to combine with the main pump 
an auxiliary pump, through which water in a continuous stream is 
circulated, this water passing at one part of its circuit through an 
ejector, the vacuum thereby generated being applied to 
delivery pipe of the main pump, assisting the starting and aug- 
menting the output when once the set is working. One method of 
carrying out the scheme is shown herewith. A is the principal 
centrifugal pump actually lifting water and B the auxiliary pump, 
the propeller wheels of both pumps being fixed on a common shaft. 
The suction branch C of the principal pump is connected to the 
receptacle from which water is to be raised. The delivery branch D 
of the principal pump is connected to a casing containing an 
ejector E. To the ejector casing the delivery branch F of the 

















vuiNiliary pump is connected. ‘To the opposite side of the ejector 
casing pipes G are connected, which lead to the suction branch J 
of the auxiliary pump. A valve indicated by H_ is provided, by 
means of which the auxiliary pump can be put into action or cut 
out. The liquid delivered by the principal pump is discharged 
through a pipe connected to the branch K of the ejector casing. The 
action of this arrangement is briefly as follows:—The pipe G and 
the auxiliary pump are filled with water through the valve H, if 
they are not already filled. The water supply is then shut off and 
the valve so set that the water discharged by the auxiliary pump 
can flow back into it through the pipes G. On starting the shaft 
the water ejected from the auxiliary pump is forced through the 
branch F into the ejector E, the suction chamber of which is in 
communication with the principal centrifugal pump through the 
branch D.- The jet of water produces in the ejector casing a 
vacuum which extends to the principal centrifugal pump and its 
suction pipe. The jet issuing from the ejector nozzle is returned 
to the auxiliary pump through the piping G and valve H. The 
principal centrifugal pump begins to act as soon as the vacuum 
required to draw in the water has been produced by the ejector. 
The liquid delivered by this pump passes through the delivery 
branch D into the ejector casing and is then discharged through 
the branch K. Thus on starting the auxiliary pump and ejector 
produce a self-acting suction in the principal pump, and while 
working they continue to augment its capacity of drawing in 
water. —February 23rd, 1910. 


TRANSMISSION OF POWER. 


IMPROVEMENTS IN ARMOURING 
Witzeunmann, 48, Holzgartenstrasse, 


1910. 
Emil 


3917. February 17th, 
ELEcTRIC CABLES, 
Pforzheim, (fe 

This invention refers to an improvement in the armouring of an 
insulated electric cable, the armouring being of that known type 
formed by helically winding a band of substantially S-shaped metal 
round the cable. According to this invention, the metal band from 
which the tube is to be formed is of somewhat 8 section, the angles 
at the bends of the section being about rectangular, and when 
coiled together in the known way of such tubes, one edge lies in 
the trough of an adjacent edge of such metal band. The band 


mond. 















MG. 






which forms the tube is wound directly over the cable and pressed 
into the insulating cover of the cable, insuch manner that the pro- 


tile of the band slightly penetrates into thé insulating layer, and | 


it has been found that by this means no elongation of the tube can 
take place even under the strongest torsional strains to which the 
cable may be subjected, while at the same time the cable and the 
tube form a homogeneous and yet easily flexible whole. Beyond 
this, owing to the compact connection between the wall of the cable 
and the tube, it is impossible for any relative movements to take 
place. The upper engraving shows a cable in which the tube form- 
ing the armouring consists of a single band wound in the form of 
a screw thread, while the middle engraving shows the tube formed 
by two metal bands of like section, interlocking in each other, and 
wound simultaneously. As shown in the bottom engraving, the 
bands A forming the tube are wound directly over the insulating 
layer B of the cable, in such a way that that part of the section 
which is next the outer wall of the cable penetrates slightly into 


This is a great source of trouble, and is particularly so in | 


the. 


the insulating layer, so that rolls C running in the form of a screw 
thread and entering the interlocking turns of the band are formed, 
| February 23rd, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


19,218. August 20th, 1909.—IMPROVEMENTS IN ELASTIC WHEELS, 
Fritz Bomuniiter, Althiisserstrasse 12, Breslau, 

In the design of elastic wheels it is desirable that not only should 
the springs nearest the ground be loaded, but that all the springs 
between the two rims should be stressed. In the present invention 


Germany. 
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its inner circumference. In this chamber there are radial helical 
springs C tixed to the wheel rim B and to bolts D traversing the 

| annular chamber. One part of the invention consists in connect- 
ing alternate springs to opposite sides of the outer rim. The rim 
B has a felt cover F on its inner surface. The edges of this cover 

| make joints with the side walls of the chamber. Whena load is on 
the wheel, pressure does not act only on the springs below the hub 
but all the springs are in tension or compression. To prevent 
rattling, the springs are twisted through approximately 45 deg. 
before being engaged with the bolts D. The tread ring has a solid 
rubber tire.— February 23rd, 1910. 


MISCELLANEOUS. 


20,823. September 11th, 1909.—ALARM DEVICE FOR INDICATLN« 
THE OVER-HEATING OF BEARINGS, Aer! Bréudle 18, Obeve 
Vorstadt, Tuttlinge n, Witrttemberg, (revmani. 

The bearing cap A is provided with a threaded recess for the 
insertion of a serew B, which is partially hollowed ont as shown. 
The hollow is partly filled with quick-silver C, and a hollow cap D 
is inserted, the quick-silver projecting up a short distance into the 


cap. A cover plate E of hard rubber forms the top plate of the 


N°20,823 





cap, and is bored out for the insertion of two contact pins F. The 

screw carries an insulating plate G of rubber and a cover plate 
| split in halves, the insulating plate and cover plate being secured 
| by small serews H. At their upper end the contact pins are 
| formed into screws J, whereby they can be adjusted with regard 
| to the mercury in the screw. From this it will be seen that the 
| contact pins can be adjusted so that the circuit will be closed 
when the bearings attain a given temperature. Terminal screws, 
to which suitable wiring is attached, are provided, and the device 
works in conjunction with a battery and a suitable alarm bell or 
electric indicator, the circuit being closed through the pins F by 
the expansion of the mereury.— February 23rd, 1910. 





SELECTED AMERICAN PATENTS. 


| 
| From the United States Patent-office Official Gazette. ) 
| 
| 
| 





Locomotive ENGINE, H. DD. Taylov, Reading, Pa. 
ed January 18th, 1908. 
This patent is for the combination with engine frames and smoke 


| box, of separate engine cylinders placed outside the frames 


| 948,066, 


948 066] 





respectively, and a connecting saddle casting and third engine 
cylinder placed between the frames and smoke box, this saddle 
casting having steam passages forming a common steam chamber 
for all, the cylinders, and separate exhaust passages for each. 
There are four claims, 


this is attained in the following manner :—In the drawing A repre- | 
sents the rigid tread ring, which forms an annular chamber, open at 





948,204, FLOATING CRANE, A. Bode, Hamburg, Germany.—Fileq 
August 26th, 1909. ; 
The combination with a seaworthy vessel, of a crane, and a suit- 
able supporting framework and operating mechanism for the crane 
the same being situated substantially within the vessel and 


948,304 J 











| supported by the bottom thereof only, whereby no stresses are at 


| sufficiently lowered to ensure its stability. 


any time communicated to the sides or to the deck of the vessel 
and the centre of gravity of the entire mass of the crane ship is 
There are eight claims. 
948, 538, 
York, 
6th, 1909. 
The patent is for the combination of a pair of gas regenerators, 
pair of air regenerators, with means for causing the products of 


REGENERATIVE Gas Furnace, @. H. Benjamin, Nev 
Ae Filed December 19h, 1906, Renewed Decemly 
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combustion to heat alternately one air regenerator and one ga 
regenerator, means for forcing gaseous fuel through a heated ga- 
regenerator and air through a heated air regenerator, and mean- 
for combining the heated gas and air at the combustion chamber 
and effecting its instantaneous combustion therein. There are six 
( laims. 

48.664. APPARATUS FOR PURIFYING BLAST-FURNACE GaAs, 

H, Savage, Nerang, Belgium. Filed July 14th, 1908. 

Two centrifugal fans, of different diameters, are used to caus 





the circulation of the gas. One takes in at its centre and delivers 

at its periphery. The smaller fan takes in at its periphery and 

delivers at its centre as shown. There are three claims. 

948,858, FLEXIBLE CONNECTING-PIPE, GG. W. Henry, jun. 
Philadelphia, Pa., assignor, by mesne assignments, to Baldirin 
Locomotive Works, Philadelphia, Pa.,a Corporation of Pennsyl 
rania,_- Filed July 11th, 1908. 

The invention consists in the combination in a flexible connect 
ing-pipe of a body portion, having the ends turned, flanges on each 


(948,858) 








| end of the pipe, each flange being shaped in the segment of a 
| sphere, a seat adapted to receive each end of the pipe, a cap, a 
| flanged ring under the cap, and a spring mounted between the 
| said ring and a flange on the pipe, the ring interlocking with the 


| flange on the pipe so as 





to turn with it. There are three 


claims. 


Ir is not common knowledge, states the Autocar, that 
since the advent of the motor car both for purposes of pleasure and 
business, the imports of lubricating oil into the United Kingdom 
have increased more than two-fold. Consequently we may take 
it that one-half of the wes eta, oil now imported finds its way 
into use as a lubricant for internal combustion engines. Calculations 
based on this conclusion show that last year no less than 25,000,000 
gallons were utilised for the purpose of lubricating automobiles. 
In addition to this, large quantities were distilled at home, or 
rather rectified, and placed upon the market as proprietary brands. 
With the exception of very small quantities, America supplies the 
whole of the motor lubricating oil, over 20.000 000 gallons being 
imported last year for motor car purposes, 
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INSURANCE AGAINST UNEMPLOYMENT. 
(To the Editor of THR ENGINEER.) 
Newcastle, March 19th. 

Sir, You ask me for my views on the Government 
Bill for Insurance Against Unemployment, which, it is 
understood, the Government propose to bring in at an 
early date. Of course, we have not seen the details of 
the ‘Bill, and I have not had an opportunity of discussing 
the matter with other employers, so I can only speak for 
myself. 

T understand that the idea is that a fund is to be 
collected from the workman himself, from his employer, 
and from the Government, out of which he will be insured 
against unemployment. Assuming this view to be correct, 
I must say the Bill seems to me to be full of danger, and, 
unless more precautions can be taken than appear possible 
at first sight, it will be likely to do more harm than good. 
Hitherto, among mechanics, this work has been done by 
the trade unions, and done extremely well, although I fear 
that during the last few years they have found that no 
funds that they could subscribe were equal to the strain 
caused by the large number of unemployed, and this, of 
course, must be borne in mind. 

But, irrespective of political economy and of strict 
justice, when we know how much the unskilled labourers 
have suffered during the last few years, I think we must 
feel that we would all stretch a very long point in order to 
help them, and, provided that some safeguards could be 
found to ensure that this money went only to those who 
were genuinely willing to work, and who were out of 
employment through no fault of their own, I think we 
should all be willing to pay money and try very hard to 
make the principle succeed in some shape or form. The 
unskilled labourer cannot support a union strong enough 
to provide funds for this purpose. 

But as regards mechanics the case is somewhat differ- 
ent. No doubt the man with a large family is also very 
much to be pitied, and if he is out of work so long that 
his union cannot continue to support him, one is inclined 
to take a lenient view of his case, and to think that, after 
all, one ought to be exceedingly tolerant towards anything 
that will relieve his difficulties. But even with him we 
are getting rather near the edge of what is wise and 
prudent; and when you come to the young man, possibly 
unmarried, the ease is wholly different, and, to my mind, 
to allow such a man as that to be insured out of money 
which is not contributed by himself or his colleagues 
would be extremely unwise and unjust. In the union 
the whole of the money is subscribed by the members, 
and they may be trusted to do their best to see that no 
man is idle who can be at work; but young men like 
holidays, and I am afraid there is no doubt that some- 
times, especially in summer, they are inclined to go out 
on strike very much for the sake of enjoying a whole 
holiday with partial support from a subsidy. 

No doubt there is a strong feeling both in and out of 
Parliament that the poorer classes ought to be helped by 
drawing money from the wealthier, but as the taxes are 


paid by everybody, it is quite clear that, averaged under | 
this theory, no person is entitled to help from the Govern- | 
ment whose income is above the average income of the | 


community. Now, according to the opinion of the best 


economists, the total income of the United Kingdom is | 


supposed to be about £1,700,000,000. If we divide that 
by the number of the population—43,000,000—it gives 
something under £40 a year for each person, so that a 
young unmarried skilled mechanic gets about double what 
is, strictly speaking, his share, and though I am not aware 
that anybody proposes a re-distribution of property, yet it 
is obvious that if he gets helped by the Government, a 
great deal of the money must be contributed by people 
who are very much poorer than he is himself. 

Then there comes the question of employers contributing 
to this fund, and this may be looked at from two points of 
view. I believe some thoughtless people have an idea 
that the employers like to have a large body of unemployed 
labour, but I can only say that, if they do, such employers 
must be very blind to their own interest, because it is 
quite clear that the unemployed, in the long run, have to 
be a burden upon the trades at which they ought to work, 
and just as people who are thrown out of work by winter 
or bad weather have to be paid a higher rate when they 
are at work, so, if in any trade there is a great risk of long 
periods of unemployment, the wages must he higher in 
average times to make up for it, or good men would very 
soon cease to try and live by the trade. We, as employers, 
should certainly be better off in the long run if the number 
of unemployed was enormously less than it is at present. 

Then, some people think the employers can compensate 
out of their profits. This is equally illusory. After 
spending a life-time in engine works, I should say that no 
engineering business can be called unsuccessful which has 
paid dividends equal to one-tenth part of the amount that 
is paid in wages; this would prcbably mean 5 per cent. 
dividend permanently, and if people were sure they would 
get this the shares would stand at par. If the profits fall 
below this, capital cannot be got, and the consequence 
would be that the employers would have to refuse work, 
unless they could get higher prices, or, which is the same 
thing, they would contract their operations, and, instead 
of increasing their works to meet the ever-increasing 
trade and population, they would diminish their works 
and so employ fewer and fewer men. 

Everybody really knows, if they would only think it 
out, that in any trade or investment this rule holds 
good, that the higher the possible profits the lower the 
average profits; and where you see a few millionaires, 
or a few large fortunes made, the public are dazzled 
and quite forget that the fact of these large fortunes is 
very strong proof that a large number of people have 
put their money into the business and either made no 
profits, or lost their capital altogether. As an illustra- 
tion, I had occasion, in 1872, to make a list of the 
engineering works in and close to Newcastle and Gates- 
head. Of these there were fifteen of which the subse- 


now ten of them have ceased to exist—some absolutely 
ruined, and others closed because they could not be 
made to pay. I think I may say that none of these ten 
had a profitable time before they closed. Five only still 
remain, one, of course, being Elswick, which has grown 
very large, and of which the shares stand at a high price, 
and of which people talk a great deal, while they are 
perfectly silent about the ten firms that have gone down. 
I should say that in London things are still worse. If 
anybody goes back in memory for a generation and thinks 
of the world-wide and brilliant engineering firms that 
existed in London at that time supposed to be making 
money, earning high reputations, and managed by men of 
world-wide celebrity, and thinks what an enormous pro- 
portion of these works have now been closed, mostly 
ruined, I think, it will be seen that the employers have no 
fund in their possession out of which, even in the interests 
of the working classes, any supplies can wisely or fairly 
be drawn. 

So I should say that if the Bill is confined to those who 
are really poor, and who may be trusted to work when- 
ever it is possible, we might look on it with a considerable 
amount of sympathy; but if it is to be applied to the 
| well-to-do mechanic it would certainly do a great deal 
|more harm than good, be very unjust to whoever finds 
the money, and would, practically speaking, be one of 
those numerous measures that, in a back-handed way, 
inflict an amount of misery upon the working classes 
which is enormously greater than the direct benefits 
that they appear to give. 

Yours faithfully, 
Bensamin C. BROWNE. 


THE BOOKS OF THE LOCOMOTIVE. 
By LAWFORD H. FRY. 
No: 5: 

A CORRESPONDENCE last year in THE ENGINEER on “ Loco- 
motive Design” showed that many of those interested 
were not familiar with any authoritative treatise on 
locomotive engineering, and, therefore, did not realise the 
extent to which certain fundamental principles had been 
established. The object of the present series of articles 
is to pass in review, as far as possible, all of the im- 
portant books on the locomotive. English, French, 
German, and American practice will be covered, and the 
books, as in varying degree they set forth the special 
knowledge of their authors, or summarise and digest in- 
formation gathered by others, will be found to establish 
clearly the main principles of the science of locomotive 
engineering. It must, however, be remembered that they 
only represent a part of the existing knowledge on this 
subject, for every successful locomotive builder possesses 
a large stock of practically acquired information, much 
of which is independent of published sources. For the 
present purposes the books are examined generally in 
chronological order, and the notes are directed to show 
the characteristic features of each book, and the advance 
in knowledge that it marks, thus, in some sort obtaining 
an outline history of the analytical side of the theory and 
practice of the locomotive engine. 

The first book for attention goes back to the beginnings 
| of the railway locomotive. In 1835 Comte de Pambour 
| published in French and English his “ Practical and 
| Theoretical Treatise of the Locomotive Engine,” of which 
jan American edition appeared in 1836, and enlarged 
| editions in 1839 and 1840. Comte de Pambour, who 
| described himself as living in England for scientific pur- 
| poses, assisted at a large number of locomotive tests 
{on the Liverpool and Manchester, and Stockton and 
| Darlington Railways and analysed the results with a 
| clear understanding of the essential principles. He was 
| the first to enunciate the law that in a steam engine the 
| pressure of the steam on the piston is always in equili- 

brium with the forces resisting motion, and we also owe 
| to him the present formula-for determining the tractive 
|foree of a locomotive. For his book the following 
| thoroughly sound plan is laid down:—First give a 
| succinct description of the machine, then explain the 
|laws governing the mechanical action of the steam, 
| thus studying the agent which gives motion to the 
|machine. Then examine the resistances to be overcome, 
| coming thus to the investigation of the resistance of the 
| wagons and of the locomotive, the latter both when 
| running light and when with a train. Then pass to the 
general theory, and establish formul# to determine either 
the speed obtainable with a given load, the load with a 
| given speed, or the dimensions necessary for a given load 
|and speed. Then study the fuel consumption for a given 
service. Pambour’s summary of the matter is: “In 
locomotive practice all depends on the amount of steam 
which can be produced in a given time with the least 
expenditure of fuel.” This remains to-day the basic 
truth of locomotive practice, and for modern conditions 
we have only to bring into consideration the economy 
with which the steam is used in the cylinders. When 
Pambour wrote, locomotives worked without expansion, 
the slide valves having only jin. to jin. lap, so that 
his study of the action of the steam has little direct 
application at the present day. On the other hand, his 
train resistance figures, based on tests on the Liverpool 
and Manchester Railway, are still of interest. Experi- 
ments were first made with a spring dynamometer, but 
the readings varied too much for accuracy. Recourse 
was then had to coasting experiments on a con- 
tinuous grade, a method which has been much used 
since that time. Pambour concluded that the resistance 
of the cars on a level at slow speed was about 6 lb. per 
ton, while for. the air resistance he took the figure given 
by Dubuat, 0.00256 & S V3, where S is the area opposed 
to the air in square feet, V is the speed in miles per hour, 
and & a coefficient depending on the shape of the moving 
body, and varying from s = 1.48 for a thin plate to 1.10 
for a prism having its length three times the size of the 








quent history has been as follows:—Between then and 





cross section. For a train Pambour took / = 1.05, and 


thus found the air resistance to be 0.002687 S V7. The. 
high-speed experiments in Germanyin 1903 found for this 
resistance the value 0.00276 S V?, so that Pambour’s 
figure was correct for all practical purposes. For loco- 
motives he found a resistance of about 15 lb. per ton 
when running light, and pointed out that this should 
be increased in proportion to the draw bar pull exerted. 
This perfectly logical conclusion has been rather lost 
sight of since Pambour’s day, and it is only recently in 
the experiments made by Sanzin in Austria, and in 
some unpublished experiments on one of the French 
railways, that it has been shown that the resist- 
ance of a locomotive increases with the tractive effort 
undeveloped. Professor Goss, on the other hand, has 
concluded from experiments on the Purdue testing plant 
that the machinery resistance is inversely proportional 
to the length of cut-off. The tests on the Pennsylvania 
testing plant do not confirm this view, and the question 
seems to be an open one, with the chances in favour of 
Pambour’s view. Having studied the resistances, Pam- 
bour turned to the power available for overcoming them, 
and examined the steam production, or, as he termed 
it, the evaporisation of the engines. He pointed 
out that heat is transferred to the water in two 
forms “radiant caloric” and “ communicative caloric.” 
An attempt was made, but not successfully, to 
determine the comparative evaporation per square foot of 
fire-box and flue heating surface. The general conclusion 
was that at 20 miles an hour the boiler would evaporate 
12.8 lb. of water per square foot of heating surface per 
hour, which is equal to the results obtained with the best 
modern engines. In the fuel consumption the engines 
were less economical than those of to-day, not giving 
more than 5.3 lb. to 6.8 lb. of water per pound of coke. The 
loss by sensible heat in the waste gases must have been 
considerable, as the flame often carried the whole length 
of the boiler. Pambour says that “the most advantageous 
ratio to establish between the total heating surface and 
that of the fire-box would be nearly that of 10 to 1, 
since for a less proportion there would be increase 
in the expenditure of fuel without increase of vaporisa- 
tion, and for a greater proportion, on the contrary, there 
would be reduction in the vaporisation per unit of sur- 
face which would incur the necessity of a larger boiler, 
and consequently of a greater weight which it is im- 
portant to avoid.” This remains, in principle, true 
to-day, and little change in the ratio is needed except 
for the very largest modern engines. 

Although a remarkably accurate analyst, Pambour 
is hardly successful when he attempts prophecy. In 
comparing the merits of the 4ft. 8}in. and the Tit. 
gauges, he says that on the former an engine eva- 
porating 6250 |b. of water per hour is nearly the most 
powerful that it is possible to have, and he estimates 
that at best such a machine would be able to make 
about 30 miles an hour with a train of 50 tons 
behind the tender, and about 41 miles an hour light. The 
book concludes with appendices giving full information 
as to the cost of running, repairs, and balance-sheets of 
the Liverpool and Manchester Railway. Altogether it 
is well worth study at the present day, as it sets forth 
many fundamental principles which are not always given 
the prominence they deserve. Its defects are a rather 
discursive style, and a wish to express by rigid formule 
the relation between all of the proportions of a locomotive. 
This wish has been shared by many makers of books on 
the locomotive, and when indulged too far is bound to 
restrict the usefulness of the work. 

The next book for notice, “ Railway Machinery, a 
Treatise on the Mechanical Engineering of Railways,” 
by D. K. Clark, 1855, was commenced, the author says, in 
1849, shortly after the season of the railway mania, as a 
means partly of filling up the interval of leisure in which 
most railway engineers participated during the lull that 
sueceeded, but principally because the author was im- 
pressed with the great variety of the working plant used, 
and with the desirability of introducing fixed principles 
of design and construction. The work of Pambour had 
been for many years the standard, but his conclusions, 
though philosophical in spirit, were drawn from necessarily 
meagre premises. Clark considered that there was much 
to be done in the direction of uniformity, for he estimated 
that the number of types of locomotives in actual opera- 
tion amounted to nearly five hundred, while in reality five 
distinct classes of locomotives would have probably afforded 
sufficient variety for the most varied traffic. It seemed 
doubtful whether this would be practicable unless all of 
the railways were united, either as a private amalgama- 
tion or under the Government, but Clark thought it 
possible and eminently desirable. 

The conclusions at which he arrived, and the formule 
he offered, were based on a large number of interesting 
tests, among which were the indicator experiments of 
Mr., afterwards Sir Daniel, Gooch. The results of the 
study of these tests mark an advance, but in many cases 
their value is lessened because the full complexity of the 
problem was not realised. For example, it is shown that 
the rate of evaporation per pound of fuel is influenced by 
the extent of the heating surface, and also by the rate of 
combustion, and that the greater the heating surface and 
the less the rate of combustion the more water will be 
evaporated per pound of coal ; but the formula established 
on this basis fails because it does not recognise the fact 
that the amount of air per pound of fuel decreases as the 
rate of firing increases, so that the decrease in efficiency 
is due to incomplete combustion. Theinfluence of the point 
of cut-off on the steam consumption was studied, and it 
was shown that a reduction of the cut-off from 67 to 
29 per cent. reduced the indicated water consumption 
from 28.3 Ib. to 20.1 lb. per horse-power hour, while at the 
same time the cylinder condensation increased from 
10 per cent. at 54 per cent. cut-off to 21.5 per cent. at 
40 per cent. cut-off. In themselves these results are 
instructive, but the experimental data is not sufficiently 
extensive to justify the general formule which Clark 
attempted to deduce. 

In the same year as the foregoing—1855—there 
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appeared a book on the * Laws of Locomotive Building ” 
(“ die Gesetze des Lokomotiv-Baues "), by Redtenbacher, 
the celebrated German engineer, who, like Clark, wrote in 
the avowed attempt to unify locomotive design. 

The book opens with the statement that the practice 
of locomotive building had reached a point not only in 
England and France, but also in Germany, which nearly 
approached perfection. A study of the various locomo- 
tives’ designs showed, however, no recognition of general 
fundamental principles, and Redtenbacher proposed to 
bring order out of this chaos by a scientific analysis of the 
governing conditions. To this end the contents of his 
book consist of a short general description of the most 
usual locomotives, then a fragmentary examination of the 
road, the wagons, and of their motion in traversing a 
curve. 
tion of steam, the transfer of heat, and the firing of the 
boiler. In studying the transference of heat Redtenbacher 
omits to bring into account the radiation in the fire-box, 
but comes to the correct conclusion that the area of the 
fire-box heating surface is of little importance, since, if the 
surface is small, the gases reach the tubes at a high tem- 
perature, and therefore give up a large amount of heat 
to each unit of tube surface. 
the cylinders is studied, and a considerable portion of the 


book is given to an analysis of the movements of the | 
In conclusion, the various | 


locomotive on its springs. 
results are collected in such a way as to show what 


relations between the various proportions of the locomo- | 


tive the analyses have shown to be proper. 


In all eases, although the mathematical analysis may | 
SD * . 


be abstruse, the meaning of the result is set forth in 
plain terms. The book seems to have suffered for two 
reasons. 
sufficient amount of experimental data to give practical 
meaning to the elaborate mathematical researches. 
Secondly, the complicated nature of the work was such as 
to prevent it from appealing directly to the practical men 
in whose hands the development of the locomotive lay. 
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the 
academic tendencies of the last two books, Zerah Colburn 
began in 1864 the publication of “‘ Locomotive Engineering 
and the Mechanism of Railways,” which on his death was 


As a counterblast to what he considered to be 


completed by D. K. Clark. In the preface Colburn says 
that locomotive economy in its broad commercial inter- 
pretation should ever be the sole object of locomotive 
engineering. There had been over-theorising in trying to 
establish exact ratios between the various parts of the 
machine. The best locomotives, however, presented no 


more than a judicious compromise between one series of | 


principles, which would require that all their dimensions 
should be enlarged, and another series upon which the 
size and capacity of every part should be diminished. 
The locomotive, it might be boldly said, owed nothing to 
mathematical investigation. In its earliest form it was 
designed by unlettered men, and it had grown into what 


it then was solely through the results of practical | 


experience. No necessarily fictitious exactness was to 
be attempted in the work, and no rules presented for 


proportioning locomotives, but the reasoning affecting | 


each dimension given as far as space permitted, with the 
corresponding dimensions adopted by the best makers. 
This is all thoroughly sound, though it may be objected 
that many of the processes involved in locomotive 
operation are so complicated that the results of practical 
experience cannot be properly assimilated unless subjected 
to mathematical investigation. 

Colburn gave a full history of the early development of 
the locomotive, considerable attention being devoted to 
early American practice. As an interesting record of 
early high speed may be quoted the circumstantial 
account of a run made by the engine Old Ironsides, the 
first locomotive built by Mathias W. Baldwin, which, with 
its usual train, ran at the rate of 62 miles an hour, making 


one mile in 58 seconds, and 2} miles in 3 min. 22 sec. 


The conclusions drawn by Colburn from the past history | 


are interesting, and in some cases led him to accurate 
prophecy. He pointed out that in 1830 the maximum 


axle load was 8 tons, that this had increased by 1850 to 


The third division treats at length of the forma- | 


The action of the steam in | 


In the first place, there was not available a | 
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6 tons, and that though this was not often exceeded at 
the time of writing (1864), yet 7} tons was permitted on 
the Caledonian Railway, and 9} tons on the Great Indian 
| Peninsula Railway, with steel sleepers and Bessemer rails. 
| He said, further, that it would be premature to conclude 
that 20 tons per axle might not fall within the limits of 
working economy. Modern practice has hardly reached 
| this point in Europe, though in America even heavier 
| 


axle loads are not uncommon. Colburn’s other gene- 
ralisations were nearly all equally well founded. 
He pointed out that the locomotive boiler, as 
first used, had been found to be best, and the 


link motion to be practically the best form of valve 
gear, so the more important members of the locomotive 
| had remained unchanged for twenty or more years. 
evaporation of the locomotive boiler was equal to that of 
'the best form of land boilers. It had been gradually 
learned that a low centre of gravity was of little import- 
ance, that cylinders could be placed as well outside as 
inside the frames, and that proper counterweights would 
correct the fore and aft and sinuous motions so often 
manifested by the earlier engines. The greatest boiler 
pressure had not been settled, though it hardly seemed 
that more than 130]b. per square inch could be worked 
with advantage. The maximum economical piston speed 
had not been determined, and it seemed that small driving 
wheels had the advantage of starting more easily, and by 
their frequent blasts gave evaporative efficiency to the 
boiler. Wheels 5ft. in diameter could be run up to 60 miles 
}an hour. Trucks or radial axles gave freedom in curves 
| and enabled a long wheel base to be used. thus securing 
| steadiness and a favourable distribution of weight. Col- 
burn expected the tender to disappear, but in making this 
forecast he probably underestimated the future increase 
in the weight of trains and in speed. 

The chapters on Valve Motion by Mr. Wm. H. Maw 
are very full, and the diagram employed to show the 
operation of the valve enables a most clear and complete 
analysis to be made of the effect of variations in lap, 
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trench was timbered down to springing with frames con- 
sisting of Il4in. by Yin. by 3in. walings, three 6in 
diameter struts to each waling, and poling boards 4{t, ), 
Tin. by 1}in., the number of frames required, of courg¢ 
depending on the depth of the trench. In a few cases 
slips occurred on the high side of the trench, but these 
rarely extended below springing level. If small, they 
were generally cleared away, and the work concreted 
solid; if large, the timbering was strengthened and the 
conduit formed with a flat concrete top to act as a strut, 

The bottom of the trench having been trimmed wit}, 
templates to a semi-circular section, the small trench, lft. 
by 1ft., was cut in the bottom, and the 6in. stoneware 
pipes laid open-jointed in this, surrounded with rubble 
and covered with roofing felt. Arm drains, 9in, square, 
were cut at frequent intervals; these were packed with 
dry rubble and covered with felt. 

Invert.—Concrete blocks were then placed 4ft. apart on 
the bottom of the trench, and boned to sight rails erected 
at every 100ft. peg; the bottom lagging, 2ft. wide, was 
laid on these, and over each block a semi-circular T-iron 
rib, 4in. by 3in., was fixed, the ribs being well tied tovethey 
and strutted vertically and with rakers from the treneh 
timbers. The concrete blocks were separately made jy 
moulds and were 9in. deep—the thickness of the concrete 
ring. Their plan dimensions were Ift. 6in. by lft. for the 
lower 6in., and 1ft. by 6in. for the upper 3in., so as to give 
a lap joint with the concrete of the 9in. ring—see iv. 15, 
A wooden stunthead with projecting V kept the concrete 
in position at the leading end; 6 to 1 concrete, mixed op 
a stage on the high side of the trench, was then well 
worked in below the bottom lagging and round the con. 
erete blocks, and this was continued to springing by 
fixing laggings in 9in. breadths the concrete was 
brought up. The laggings were in 12ft. lengths, and 
the length of bottom concrete put in at one time was 
either 24ft. 36ft., or 48ft., 36ft. being the most usual 
length. At springing level on both sides a V groove was 
left to give a key for the top concrete—see Fig. 15. The 
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Fig. 15—CONSTRUCTION OF CUT AND COVER 


lead, and travel. Mr. Ferdinand Kohn contributed chapters 
on Combustion and the Function of the Heating Surface, 
which have not worn as well as other parts of the book. 
The rate ofevaporation given, 13.5 lb. of water per square 
foot of heating surface, would be a fairly high figure for a 
modern engine, and it is worth noting that the evapora- 
tive power of the fuel had increased from about 5 lb. of 
water per pound of coke in Pambour’s time to nearly 
9lb. of water per pound of coke. The concluding 
| chapters added by D. K. Clark consist largely of descrip- 
tions of what were then representative locomotives. A 
determination of train resistance is made, but the results 
at the higher speeds are too high to apply to modern 
rolling stock. 


THE GRINDLEFORD TO ROWSLEY SECTION 


OF THE DERWENT AQUEDUCT. 
By ALEX. H. JAMESON, M.Sc., A.M. Inst. C.E. 
Engineer). 
No. III.* 
V.—CONSTRUCTION OF CUT AND COVER. 
Excavation.—The average depth of the trench being 
14ft. 9in., and the width 8ft. 7in., 13} cubic yards had to 
be excavated per yard forward, and of this one-half, or 64 
| cubic yards, was surplus, and had to be formed into spoil 
bank. As a general rule, the contractor was allowed by 
the landowner to leave this spoil along the lower side of 


(Resident 


the conduit as a “side tip,’ most of the cut and cover | 


lying through woods or across the boulder strewn moor- 
land, locally known as “rough.” The soil was first 
stripped from the site of the trench and side-tip, and de- 
posited below the latter. The trench was then excavated 
| by hand labour, and filled into 4 cubic yard skips; these 
were raised by a 2-ton locomotive crane—see Fig. 15— 
| running on rails on the bank on the lower side of the 
| trench, and the earth tipped to widen this bank. The 
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upper lagging on each side had a lin. by 4in. strip nailed 
to it, so as to leave a check of this size in the concrete 
at springing level. This gave an extra }in. thickness of 
rendering at springing. As soon as the concrete had set 
sufficiently, the ribs were struck and the laggings re- 
moved. Any honeycombed pieces of concrete showing 
on the face were cut out, and made good with 2 tol 
cement mortar. 

The semicircular invert was then covered in 12ft. 
lengths, with 4in. thickness of 1 to 1 cement rendering 
applied with floats, the thickness being ensured by the 
use of a template, consisting of }in. wrought iron bar 
bent to a semicircle, at the leading end, and a 12zft. 
straightedge. When the rendering was sufficiently set. 
the bottom semi-ring (thirty-nine bricks) of brickwork 
was built, the courses being worked true by using a 
wooden semicircular template, 4}in. deep at the leading 
end, and stringing lines for each course from nails driven 
into its upper edge to the corresponding joints in the last 
completed brickwork. The mortar used for brickwork 
consisted of two parts sand to one of cement, and there 
was a fin. collar joint between the brickwork and 
rendering. 

Arch.—The centering was then fixed for the top brick- 
work. This was made in “drums,” each 6ft. long, in two 
halves, so that any length could be struck and carried 
forward through the centering still in position. The 
| drums were supported from wall plates a few inches 
below springing; these were strutted from the bottom 
brickwork, with “slack blocks” or double wedges inter- 
| posed between the drums and wall plates to facilitate 
striking. Thirty-seven bricks were used in the arch, the 
courses being marked on the drums. The top rendering 
hin. thick of 1 to 1 mortar was applied over the top 
brickwork as soon as the latter was turned. The upper 
surfaces of the bottom rendering on both sides at springing 
| level were first well scraped, and an extra lin. by lin. 
| fillet was applied to the top rendering at its foot on each 
| side to form a good junction. It will be observed that 
' springing level was the weak point of the section, as 
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there is a joint through concrete, brickwork, and rendering 
at this point. This is shown by the fact that any “ weeps ” 
that occur are generally at springing level. ] 
this reason that the extra thickness of rendering was 
given here on both bottom and top rendering. 

° When the top rendering was sufficiently set so as not 
to be easily damaged, the top surfaces of the bottom 
concrete were thoroughly picked over to remove the 
smooth skin, washed and grouted, and the top concrete 
was then deposited, a wooden stunthead with projecting 
V keeping the concrete in position at the leading end, and 
acting as a template. 

Over the top of the arch the concrete was applied in 
two layers to ensure the proper working of the lower 6in. 
Javer by the men’s feet, and the upper surface of the con- 
crete was wotked smooth with shovels. When the top 
concrete was “set hard”—generally on the fourth day 
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their leading ends supported on posts in the heading, these 
rails and the three bars being strutted together near their 
leading ends. 

The remainder of the excavation was then taken out to 
the circle of 8ft. Tin. diameter, the drain trench outin the 
bottom, and the 6in. drain laid, packed with rubble and 
felted over; arm drains 9in. square were also cut up the 
sides where required, packed with rubble and felted over. 

Concreting.—Concrete blocks, as in the cut and cover, 
were then laid in the bottom at 4ft. intervals; on these 
the bottom lagging 2ft. broad was placed, and over each 
block a circular steel T rib 4in. by 3in. was fixed and 
strutted from the sides and top of the tunnels, the ribs 
being tied together on both sides of the top. The concrete 
was then run in in}-cubic yard wagons on a 2ft. tramway 
from the mixing stage at the tunnel mouth, tipped on to a 
stage, and worked under the bottom lagging and round 
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Fig. 16—-CONSTRUCTION OF TUNNEL—LONGITUDINAL SECTION, SHOWING TIMBERING 


after concreting—the centres were struck, and the face 
joints of the top brickwork scraped off and pointed up 
where necessary. 

About a week after the arch was concreted, the filling 
in of the earth over the conduit was commenced, and 
proceeded gradually, the timbering of the trench being 
removed as the filling was brought up. When the ground 
had been restored to the surface it generally stood 
untouched for some months before it was trimmed and 
soiled, this allowing settlement to take place. The 
trimming and soiling of the trench and side tip were then 
carried out simultaneously by a separate gang. Through 
fields and gardens, and on certain estates, the spoil could 
not be left on the site, but had to be removed in wagons 
to special spoil banks at suitable places. 

Gangs.—An average cut-and-cover gang consisted of 
eighty men, as follows :—(1) Excavating gang, consisting 
of one ganger, two timbermen and thirty-two navvies, one 
crane driver and one boy. (2) Concreting gang, viz., one 
ganger and thirty-two navvies, of which twelve were on 
the mixing stage, two were barrow runners, one threw 
concrete into trench, two were puddlers, three fixed 
laggings, four laid drains and fixed blocks and ribs, and 
eight filled in the trench, &c. (3) Four bricklayers and 
their four labourers on bottom and top brickwork and 
rendering, and fixing and striking centres, while two men 
were engaged cleaning out the work inside. 

Progress.—The greatest progress made by any one 
gang in summer time was fifty lineal yards per week. 
This varied greatly with the weather, depth of excavation, 
and amount of rock and water met with, but a fair 
average for all the year round was twenty lineal yards 
per week, 

VII.—CONSTRUCTION OF TUNNELS. 

Excavation and timbering.—The method of tunneling 
employed, as shown in Figs. 16 and 17, was as follows :— 
A top heading, about 6ft. by 3ft. 6in. in section, was 
driven 22ft. in advance of the main tunnel excavation, 
and timbered if the ground required it with frames con- 
sisting of a headtree and two sidetrees of 6in. by 3in. 
timbers with poling boards above the headtrees. The 
underside of the headtree was 3in. or 4in. above the top 
of the concrete ring. A “ horsehead,” or frame consisting 
of a sill 4ft. by 10in. by 6in., resting on two sideposts Tin. 
diameter, was then fixed about 17ft. from the end of last 
length conereted. If the ground required it, the feet of 
the sideposts rested on a second sill 10in. by 6in. in the 
floor of the heading. Three rolled steel joists or “ bars,” 
17ft. by 6in. by 5in., were then fixed to support the roof 
of the tunnel, their leading ends being packed from the 
‘ horsehead,” and their rear ends resting in the leading 
end of the last concrete lining, the top of the bars being 
about 2in. above the outside of the concrete ring. The 
bars were fixed at 15in. centres, so that they fitted inside 
the sidetrees of the top heading. Poling boards were then 
fixed at right angles to and extending between the bars, 
the space between these and the heading boards being 
packed with dry rubble, or, if more than 6in. deep, with 

rubble in mortar. When a 12ft. length of the bars had 
thus been timbered and packed, the side trees of the 
heading were struck, and the bars now supported the 
heading boards and the roof. 

Benchings were next cut in the sides of the heading for 
the 12ft. length, and poling boards 3ft. 6in. long were 
pitched from the side bars into the angle of the benching, 
where they were temporarily fixed with wedges. These 
haunch boards were then supported along their centres by 
36 lb. flat bottomed rails (16ft. long) upside down, their | 
rear ends resting in the concrete of the last length, and | 


the concrete blocks. When this space was filled, laggings 
Yin. wide were fitted behind the ribs on each side and 
concrete filled in behind them, well worked with short 
shovels. The concrete was thus brought up Qin. at a time 
until the rail bars werereached. These were then removed. 
the concrete at the bottom and the bars at the top 
supporting the haunch boards. When the concrete 
reached the level of the side bars, the poling boards above 
them were supported by fixing longitudinal “ liners ” of 
3in. by 2in. timber propped temporarily from the ribs. 
The side bars were then drawn forward over the “ horse- 


head.” Concreting was then continued until there only 
remained an 18in. space between the laggings on 


each side. The crown bar was then drawn forward over 
the horsehead, and short cross or “block” laggings 
were fixed to bridge the 18in. space resting in grooves on 
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advanced the heading, and one miner and one labourer 
widened out on each side. Blasting was employed. the 
greatest number of holes being used in the heading, 
“ widening out” being comparatively easy. In many 
eases only the three top bars were used. Frequently the 
top heading did not require timbering—in this case the 
three bars were fixed with their timber decking close up 
to the roof; in such cases it was generally possible to 
remove this timber when keying in the concrete, as the 
roof would stand temporarily without support. In a few 
cases no bars were used at all, but this was risky as the 
roof was apt to slip when left unsupported so long. 

Progress.—The maximum progress with driving and 
concrete lining was three lengths of 12ft. per week ; often, 
however, the progress fell to two lengths per week, or even 
less in bad or wet ground. There were twelve shifts in 
the week—two and a-half excavating, half shift laying 
drain and fixing blocks and ribs, and one concreting to 
each length, when at maximum rate. 

Gangs.—The driving and concreting were executed by 
a gang consisting of six miners and six miners’ labourers 
in two shifts, a ganger and four odd men on the spoil 

| bank, ventilator, &c., and when concreting eight extra 
men were required on the mixing stage. 

The two Gorsebank tunnels were driven simultaneously 
from their inner ends, concreting proceeding on alternate 
days in each tunnel. “ Turnouts” were cut through the 
lower side of the short piece of cut-and-cover trench 
between the tunnels, and the spoil run on a 2ft. tramway 
to a tip between the two tunnels. Bole Hill tunnel was 
driven wholly from the north end, and the spoil was 
removed by wagons drawn by horses up a ramp formed 
in the cut-and-cover trench to the surface, and thence to 
spoil bank close by. Owing to the greater length of this 
tunnel it was necessary to provide three “ turnouts ” or 
passing places at points 200 yards, 291 yards, and 
386 yards from the mouth. These were formed by 
cutting through the concrete ring on the west side and 
driving headings 12ft. long at right angles to the main 
tunnel just large enough to accommodate a couple of 
wagons. Rails were laid into these from turntables 
on the 2ft. tramway. The advantage of these square 
“ turnouts was that they were easy to make good when 
finished with. It was also found necessary to ventilate 
this tunnel. This was accomplished by a hand air-fan 
at the mouth, the compressed air from this being led to 
the working face in light wrought iron pipes of 6in. 
diameter fixed along the east side of the tunnel. A con- 
crete mixing shed was built over the mouth of Bole Hill 
tunnel, adjoining the cement shed, and the wet concrete 
was fed down a shoot into wagons in the tunnel below. 

Rendering and brickwork.—When the tunnel was 
driven through and lined with concrete, the tramway was 
removed, and the concrete ring cleared out. The con- 
crete*was then trimmed to correct variations in level, 
and all weeps and honeycombed patches were made 
good. The sin. rendering of 1 to 1 cement mortar was 
then applied to template, as in the cut and cover, but 
was extended up to water line 4ft. 9in. above invert, and 
this was allowed to set hard. The bottom brickwork up 
to springing was then built as in the cut and cover— 
commencing from the centre, or from one end, and work- 
ing outwards, so as to leave the finished brickwork as 
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Fig. 17—CROSS SECTIONS OF TUNNEL, SHOWING TIMBERING AND KEYING 


the ordinary longitudinal laggings. The concrete key 
was then put in above these, the block laggings being 
added in short lengths as the key was put in bit by bit, 
working forwards from the end of the last concreted 
length to the end of the new 12ft. length. 

The concrete between the three top bars had to be 
mixed drier than the remainder of the concrete to enable 
it to stand up; it was also more difficult to work, so that 
it tends to be more porous than the rest of the concrete. | 
In consequence of this, any “weeps” in the tunnels 
almost always occur in the top 3ft. Ribs and laggings 
were left in at least eight full days. 

This 12ft. length being thus concreted, the heading was 
again driven forward a distance of 12ft. and widened out 
for a fresh length. Work was carried on in two shifts— 


night and day—three miners with a labourer each work- 
ing on each shift, of which one miner and a labourer 





| each course of bricks. 


undisturbed as possible, and to junction up outside the 
tunnel. Semi-circular T-steel ribs, 3}in. by 2%in., were 
then fixed at 4ft. intervals on wall-plates, strutted from the 
bottom brickwork, as in the cut and cover, with slack 
blocks for striking, and laggings 12ft. long, and in 3in. 
widths were fixed outside the ribs. On these the top 
brickwork was turned, laggings being put on each side for 
When the laggings on each side 
approached to a distance of 15in. from each other at the 
top block laggings were used—just as in concreting—and 
on these the brick key was built from the end outwards. 
The unrendered space, jin. thick, behind the brickwork 
above water line, was flushed solid with 2 to 1 mortar 
well rammed in above the key. Centres were struck 
after sixty hours, and the face joints scraped off and 
pointed up. 

Setting out.—At Bole Hill tunnel the setting out was 
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accomplished as follows :—The centre line was ranged by 
trial and error over the top and checked, and this line 
was produced about 750ft. past the north end of the 
tunnel, and there marked with three nail pegs in line. 
At the north end of the tunnel—from which it was driven 
—the cut and cover approached on a curve of the usual 
radius—171.9ft.—the depth at the tunnel mouth being 
30ft. It was, therefore, necessary to drive a heading 
for sighting purposes in the line of the tunnel straight 
produced and at the outer end of this, and 170ft. from 
the tunnel mouth a small rubble pillar with rendered 
top was built, on which the centre line was also marked. 
The theodolite was set up on this pillar, and the centre 
line carried into the tunnel from the above three nail 
pegs, and marked on the roof with a nail at the leading 
end of the laggings and a “dog” in the concrete 36ft. 
back. These were used by the miners to align the next 
36ft. length, when a fresh dog and nail were fixed. As 
the tunnel progressed the theodolite had to be set up 
under one of the dogs and the line produced. The error 
in alignment of this tunnel was not more than }in. when 
driven through. The setting out of the Gorsebank 
tunnels was effected in a similar manner. 

For level, the method adopted was to check with level 
and staff the level of the leading concrete block at every 
second or third 12ft. length, from bench marks formed of 
dogs driven into the floor of the tunnel. The miners set 
their blocks to the level of the last block checked with 
spirit level and straight edge. 

Vil.—CONCLUSION. 

Testing.—-The cut and cover and tunnels were tested in 
4 mile lengths as follows:—At every alternate manhole 
two brick walls, 14in. thick, were built 6ft. apart and ren- 
dered on the inside. These lengths were then filled from 
convenient streams introduced at the manholes or at holes 
left for the purpose in the roof of the conduit, each length 
being filled toa depth of 5ft. at the higher end. The level 
of the water below a marked point on the soffit was then 
measured with a 2ft. rule in the manhole at the higher 
end of the length, and the length sealed up. Aftera week 
the water level was again measured, and again at the end 
of a fortnight. If the fall in the fortnight did not exceed 
jisin. the leakage did not exceed 1 gallon per hour in 
the 3 mile length, and the length was considered water- 
tight—the intermediate measurement acted as a check. 

Afterwards the 6ft. lengths at every alternate manhole 
were filled and tested for the same degree of watertight- 
ness. The inlet and outlet wells were tested separately 
in a similar manner. The Chatsworth syphon was tested 
in January, 1908, as follows:—The syphon was filled 
from small streams introduced at the inlet, outlet, and 
automatic valve house, care being taken to see that none 
of the air valves leaked and that the discharge valves 
were scoured out so as to leak as little as possible. The 
bell-mouth and manhole opening at the syphon outlet 
were plugged up, and a blank flange fitted on to the up- 
turned end of the 45in. pipe at the inlet well. A lin. 
pipe was tapped into this blank flange and led up the 
hillside to a barrel, whose top level was 50ft. vertically 
above the level of the overflow weir ; the pipe and barrel 
were then filled with water. 

Water was baled into the barrel with a quart pot to 
keep the water level constant toa mark just below the 
top. One observer noted the quantity necessary for this 
purpose during alternate half ‘hours during the day, while 
the other went along the syphon gauging the small leaks 
through the discharge valves—which when new always 
leaked—also the leaks through the plugs at the syphon 
outlet. When he returned the test was concluded, and 
the difference of the leakage as measured at the stand 
pipe and the various “ known ” leaks at discharge valves, 
&e., gave the net leakage of the syphon. This proved to 
be less than one quart per minute. The standpipe and 
blank flanges were then removed, and the leakage of the 
syphon measured in a similar manner under ordinary 
working pressure. This was found to be less than one 
pint per minute. It should be remembered that there 
are some 2000 joints in the syphon, which has a length 
of 43 miles, and an average working pressure of 286ft. of 
water. The syphon was then left standing full of water. 

In conclusion, the author’s thanks are due to the 
Derwent Valley Water Board, and to their engineer, Mr. 
Edward Sandeman, M. Inst. C.E., for permission to 
publish this paper, and to the author’s assistant, Mr. A. 
H. Gilliland, A.M. Inst.C.E., for the preparation of the 
diagrams. 








INSTITUTION OF NAVAL ARCHITECTS. 
No, II.* 


Prior to the resumption of the Conference on the 
second day, Thursday, March 17th, a special meeting 
was held to consider the proposed incorporation of the 
Institution under Royal Charter. Earl Cawdor occupied 
the chair, and Mr. F. J. Trewent moved:—* That this 
meeting of members, associate-members, and associates 
of the Institution of Naval Architects, being desirous of 
ensuring the permanence of this Institution as a corporate 
body, requests the Council to take the necessary steps for 
obtaining incorporation thereof under Royal Charter.” 

Admiral Sir Nathaniel Bowden-Smith seconded the 
resolution, which was unanimously adopted. 

On the resumption of the conference a group of three 
papers was read for the purposes of joint discussion :— 
“Experimental Investigation on Wake and Thrust 
Deduction Values,” by Mr. W. J. Luke; “Some Con- 
siderations Regarding the Phenomena of Propulsion,” by 
Professor J. B. Henderson ; and “ Model Screw Propeller 
Results: A Comparison,” by Mr. T. B. Abell. 

EXPERIMENTAL INVESTIGATIONS ON WAKE AND 

THROST DEDUCTION VALUES. 
By Mr. W. J. LUKE, Member of Council. 

The object of the first communication was to lay 

before the Institution the results of a systematic series of 





* No. I, appeared March 18th. 








experiments on wake and thrust deduction which 
have been carried out recently at the experimental 
tank of John Brown and Company, Limited, at Clyde- 
bank. The experiments were made with twin and 
single screws, and in all cases where twin screws were 
run the experiments were made in both directions of 
rotation. We need only refer our readers briefly to the 
conclusions at which the author arrived. These are as 
follows :— 

It was found, in the case of a naked model, that with— 

(1) Variation in speed a decrease in wake fraction is evident 
with an increase in speed, and this has been borne out in a number 
of previous cases; but when the wide range of speed is considered, 
it mes apparent that these variations are of little moment, 
especially in view of the steady value of the thrust deduction 
fraction, and the results fall into line with Mr. Froude’s conclusion 
that ‘‘ experiments made at about the speed corresponding to the 
intended working speed will be sufficient for pratical purposes.” 

(2) Variation in diameter. It seems probable that such changes 
as appear are quite as much due to alterations in clearance as to 
alteration in diameter, and in this aspect are noticed in cases 4 
and 5. 

(3) Variation in pitch seems to have little or no effect on either 
of the hull-efficiency elements; a slightly increasing wake is 
associated with a slightly increasing thrust deduction when pitch 
is increased, the resulting hull-efficiency value remaining practi- 
cally constant. 

(4and 5) The experiments with propellers with different clear- 
ances from the hull, whether brought about by being varied in 
spread or in fore-and-aft position, show that wide clearances give 
diminished wake gain, bunt as an offset produce less thrust deduc- 
tion than those obtained when the propellers are brought close to 
the hull. 

When really wide clearances are obtained, there is little to 
choose between inward and outward turning ; as the clearance is 
diminished the advantage seems on the whole to be with outward 
turning when no bossing is adopted, and in this conclusion our 
results confirm those of Signor Pecoraro. The advantage of out- 
ward turning over inward turning is still more marked when 
bossing of moderate slope is adopted. 

(6) The comparative results of the wake and thrust deductions 
obtained with the three and four-bladed propellers bring out 
results in harmony with Mr. Froude’s second conclusion previously 
quoted, viz., that there is no difference of moment in this varia- 
tion. 

(7) An increase from .375 disc area ratio to .500 disc area ratio 
made no evident change in the wake and thrust deduction values, 
suggesting that moderate variation in area had also little effect on 
the hull-efficiency elements. 

(8) The single-screw results indicate that with diminishing 
diameter an increasing wake becomes associated with a decreasing 
thrust deduction, and a substantial variation in hull efficiency is 
evident over the range of diameters experimented upon. 

(9) In experiments with the model fitted with varying angles of 
bossings the resistance of the horizontal and vertical bossings are 
found to be greatly in excess of those recorded for the inter- 
mediate angles, and that an angle of about 45 deg. from the 
horizontal offers the minimum resistance when the model is towed 
without the propellers. 

With the horizontal bossings and propellers turning outwards, a 
large wake results, which decreases steadily with increase of slope. 
With the propellers inward turning, just the opposite effect is ap- 
parent. The thrust deduction values are almost alike for the 
various angles, and of a value very similar to that obtained for the 
naked model. The hull-efficiency values consequently show con- 
siderable variation. It is apparent from these experiments—for 
this case, at least—that an outward-turning screw should have 
bossings of less angle than the slope associated with least resistance, 
and if an inward-turning screw be used, a steep angle of bossing 
should be adopted, in order to avoid a low hull-efficiency value. 


SOME CONSIDERATIONS REGARDING THE PHENOMENA 
OF PROPULSION. 
By Professor J. B. HENDERSON, D.Sc., Associate. 


In this paper, again, we need only refer our readers to 
the conclusions at which the author has arrived, which 
are :— 

(1) A propeller forms the centre of a system of stream tubes, the 
configuration of which moves forward with the propeller. In a 
perfect fluid the system consumes no energy, but in a viscous fluid 
"aia required for its maintenance is supplied by the pro- 

ler. 

Pe) In a perfect fluid—and also in a viscous fluid, apart from the 
small thrust required to maintain the stream-line system—thrust 
would be impossible of attainment without a discontinuity in the 
stream-tube system. In a jet propeller this discontinuity occurs at 
the outlet and in a screw propeller most probably in the wake 
beginning at the screw disc. 

(3) The acceleration of the fluid ahead of the propeller does not 
contribute to the thrust, but is brought about by a circulation of 
energy from the wake, as in a moving source and sink combina- 
tion ; hence all the energy in the wake as it leaves the propeller is 
not lost. The thrust produced by a screw propeller is due to an 
acceleration of the whole or part of the fluid as it passes through 
the screw disc, the accelerated portion being discontinuous with 
the surrounding fluid, thus forming a jet. 

(4) In the case of a screw propeller there must be a flux of rota- 
tional momentum into the surrounding fluid equal to the torque. 
This rotational momentum is most probably confined to the imme- 
diate wake behind the screw, and the screw is continuously impart- 
ing rotational velocity to new fluid, this rotational energy 
constituting one of the losses in the propeller. Since this rotational 
system, unlike the stream-tube system in the fore and aft direction, 
cannot move forward with the screw unchanged, the rotational 
motion is not cumulative. 

(5) All the experimental evidence examined tends to confirm the 
working hypotheses formed from purely theoretical considerations, 
but further experiments are wanted on the distribution of velocity 
both ahead and astern of screw propellers to determine the con- 
nection between nominal and actual slip, 


MODERN SCREW PROPELLER RESULTS: A COMPARISON, 
By Mr. T. B. ABELL, R.C.N.C. 


The author explained that the most recently published 
experiment results relating to the performance of three- 
bladed model screw propellers in “ open water ” are those 
given by Mr. D. W. Taylor in the “ Transactions ” of the 
Society of Naval Architects and Marine Engineers in 
America for 1904 and 1906, and those by Mr. R. E. 
Froude in the “ Transactions ” of the Institution of Naval 
Architects for 1908. The results of the experiments made 
by these experimenters are shown in very different 
manners, and an attempt had been made in the paper to 
see how far the two sets of data—the comparison being 
chiefly concerned with data published by Mr. Taylor in 


-1904—as they stand, corroborated one another, and, at the 


same time, to notice one or two special features which 
had been brought out in their analysis. The paper is 
highly technical and largely mathematical. It does not 
lend itself to abstraction. 


Mr. D. W. Taylor," Naval Constructor, United States 





navy, in a written contribution, said, dealing with Mr. 
Luke's paper, that, considering the results for the naked 
model, it seemed that the main factor of variation wags 
the distance of the screw from the hull in the twin-screw 
trials. And it was a factor of surprisingly great influence 
Fig. 8, showing the effects upon wake of angles of bossing 
for twin-serew vessels and the direction of screw rotation 
gave facts which appeared most remarkable; but there 
was at least one fairly authenticated case of a full-sized 
ship where the results were fully as remarkable. That 
was the Niagara II., a steam yacht built in the United 
States some years ago, which was nearly 250ft. long and 
of 2000 tons displacement. She had a Lundborg stern 
involving wide horizontal shaft bossing. and her deadw ood 
aft was not cut up. She had two six-hour trials undey 
similar conditions, except that her screws were inter. 
changed from side to side, so that they were inward 
turning on the first trial and outward turning on the 
second. Unfortunately the horse-power was not accu. 
rately determined, but it was closely estimated at 2100 
with the inward turning screws and 1905 with the out- 
ward turning screws. There seemed no doubt that the 
power was certainly the greater with the inward turning 
screws. Nevertheless, with inward turning screws, the 
average speed was but 12.8 knots, with an apparent slip 
of 26.4 per cent., while with the outward turning screws 
the average speed was 14.12 knots, with an apparent 
slip of but 13.3 per cent. 

Sir John Thornyeroft said he did not altogether agree 
with Professor Henderson that the wake was not rotated 
by the screw to any appreciable amount. He thought it 
could be assumed that the water was rotated by the pro- 
peller, and he believed also in opposition to Professor 
Henderson that there was rotation of the water before it 
reached the propeller. With regard to the effect of pressure 
in front of the screw, he was not at all clear upon that 
point. The lossof pressure on the surface might be any- 
thing from the pressure of the atmosphere plus the head 
of water due to the immersion of the screw. There was 
another source of acceleration in the water before the 
screw which was cut out by Professor Henderson's idea 
that there was very little rotation given to the stream. If 
the screw caused rotation the effect would be a reduction 
of pressure at the water surface, owing to the tendency of 
the water to leave the centre. That would probably pre- 
vent any further acceleration behind the screw. Another 
point was that the screw blades would impart velocity to 
the water which would give it out to the other water, and 
acceleration would occur behind the screw owing to the 
velocities becoming more uniform. With reference to the 
forms of blades given in Mr. Abell’s paper, he would like to 
say regarding the effect of convexity it might be that 
something between the two forms shown in the paper 
would be better than either. 

Mr. 8. W. Barnaby said the first conclusion stated by 
Mr. Luke as to the variation in the speed of wake which 
took place in different speeds of ship was a difficult point, 
and many vessels, particularly torpedo boats, had hardly 
any wake at all. Sometimes, indeed, a negative value 
was obtained of the wake, and that observation applied 
to the high-speed destroyers, as much as 8 per cent. 
negative wake having been recorded for the ships of 
the 33-knot class. Mr. Taylor, in his contribution to 
the discussion, had reopened the question of inward- 
turning versus outward-turning screws. We had latterly 
reached the conclusion that inward-turning screws were 
necessarily less efficient than the outward-turning type; 
but some results in destroyers seemed to point to the 
increased value of inward-turning screws, although it was 
the sharp bossing which probably modified the whole 
thing. The effect upon steering of inward-turning screws, 
apart from other considerations, was quite serious, and 
Admiral Sir Gerard Noel had told him that in the case of his 
flagship the Glory, which was fitted with inward-turning 
screws, he had no control over the ship in starting from 
rest. Turning to Mr. Abell’s paper, the comparison of 
the work of Mr. Froude and Mr. Taylor was exceedingly 
interesting, and he was not surprised to find the results 
of these two experimenters in almost exact accordance. 
There was one practical point to which he would refer. 
Mr. Froude had pointed out that the effective pitch of 
propellers was rather greater than the face pitch. That 
was true of reciprocating engines, but it was not true of 
turbines, and the reason was that with turbine-driven 
screws there was so high a thrust that incipient cavita- 
tion was always present, and the results were not those 
indicated by Mr. Froude’s tables. That raised the ques- 
tion of the maximum thrust which propellers could take. 
There was no doubt that a turbine-driven propeller could 
utilise a higher thrust per square inch than one driven by 
a reciprocating engine, because of the more uniform turn 
ing moment of the turbine-driven screw. 

Mr. Archibald Denny said, with regard to the question 
of inward and outward turning screws, he could quote an 
example from practice. His firm built a vessel about 
300ft. long, which had a block coefficient of *55, a speed 
of between 18 and 19 knots, the bossing being inclined at 
30 deg. The owner was very positive as to the advantages 
of inward turning screws, but they took the liberty of so 
arranging the engines that the screws could be driven 
either way. Both inward and outward turning screws 
were experimented with, and the result was that in the 
model they got 8} per cent. less torque with the inward 
turning screws, and in the case of the ship this was 1n- 
creased to 12 per cent. Mr. Luke, in his paper, insisted 
again and again that the results reached were only to be 
taken as applying to the individual model. That warning 
was @ very necessary one. Mr. Barnaby had referred to 
the wake in the case of torpedo boats; the experience of 
his firm with the 33-knot boats was that the wake was 
about 4 to 5 per cent. but positive, not negative. Refer- 
ence had been made to the fact that results obtained in 
the tank were not strictly applicable to the actual ship, 
and that was particularly so in regard to the shape of 
blade. His firm had experimented in that direction at 
considerable expense. One shape which gave good results 
in the tank also gave excellent results in the ship. ,Mean- 
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while even better results had been obtained in‘the tank 
with a different shape of blade, but the effect was by no 
means the same in the actual ship, and that had made 
them rather careful in deducting results as to the shape of 
blades from models. Prof. Henderson’s conception in regard 
to the phenomena of propulsion was most interesting, and 
would, he believed, be practically useful. Mr. Abell sug- 
vested that the differences in the results given by Mr. 
Froude and Mr. Taylor might have been due to cavita- 
tion taking place. In the light of that statement, it 
might be well to say that cavitation could not be obtained 
in a tank, but when you were dealing with model screws 
under conditions near the point of cavitation, the law of 
comparison between the tank and the ship did not apply. 

Prof. Welch agreed that experience had shown the 
wisdom of adopting outward turning screws. 

Dr. Hillhouse said the importance of the subject dealt 
with by Mr. Luke was indicated by the decision of the 
Massachusetts Institute of Technology to carry out a 
series of experiments on the subject with a 40ft. navi- 
gable launch. The launch was the model of an actual 
ship, and the results obtained would be compared with 
the measured mile trials of the actual vessel. It was 
hoped that the comparison would throw fresh light on the 
ditference Which existed between model results and those 
of the actual ship. With regard to the formula given by 
Professor McDermott, it was found that certain figures 
for water could be formulated thus :— 

er a Te 
W 30 p inp 55 
That was an empirical formula he had been in the habit 
of using. 

Mr. Wingfield compared the bossing to the guide blades 
sometimes put in front of centrifugal pumps. The 
boasing was an advantage if put in such a position as to 
guide the water rightly, but a disadvantage if put in the 
wrong position. With regard to the increased hull effi- 
ciency with smaller propellers, it seemed to him that this 
followed from the fact that less water was drawn in by 
the small propeller. 

Sir William White said that Mr. Luke’s paper was an 
illustration of the real value of the experimental method. 
When the cost of the vessel would warrant the expendi- 
ture, he was a believer not merely in making tank experi- 
ments, but of constructing models on a reasonably large 
scale, as was done by the late Sir Wm. Pearce. 
Speaking with a full knowledge of what was done, 
he was able to say that the launch which was built, 
one-sixteenth of the full size of the Lusitania and 
Mauretania, electrically driven, and everything determined 
from the practical side, paid for itself over and over again. 

Professor Féttinger referred to model propeller experi- 
ments he had carried out in 1902. The boat, which was 

a model of a Russian cruiser built by the Vulean Com- 
pany, was about 36ft. long. Experiments had also been 
made with that boat on vibration, and on the influence of 
the hull on the twisting moment exerted by the propeller. 
It had been thought, owing to the fact that the propeller 
was driven by an electric motor, that the turning moment 
would be constant, but that was not the case. It showed 
a considerable variation, this being accentuated in the use 
of blades of wide tip; indeed, the pencils which showed 
the twisting moment by torsionmeter were frequently 
broken. A study had also been made with regard to the 
large amount of power consumed by a special propeller 
without giving a better thrust, but that was remedied by 
putting the propeller far behind the ship. This also 
suggested a way of utilising the energy contained in the 
wake without increasing the thrust deduction. The 
propeller experimented with was of 16in. diameter, and it 
was placed at a distance of two or three diameters behind 
the ship. With regard to Professor Henderson’s paper, 
the method of analysing results was one to which he had 
himself given attention. It was a very strange thing 
that the screw did not absorb any energy in a perfect 
fluid. The practical result was that the screw could not 
take any torque, and therefore could not give any thrust. 

Prof. Abell said that Mr. Luke had dealt with his 
subject very clearly. He might suggest that the velocity 
of the wake might be better expressed as a fraction of the 
velocity of the ship, and not as a percentage or fraction 
of the velocity of the propeller. On the general question 
of outward and inward turning, he had studied the curves 
given in Mr. Luke’s paper, and it was clearly quite correct 
to adopt outward turning, there being a greater hull 
efficiency in practically every case within the general 
limits shown by Mr. Luke. 

Mr. Baker, Mr. John Smith, and Mr. Goodall also took 
part in the discussion. 


Mr. Luke, invited to reply on the discussion, referred to 
Professor Henderson's paper, and said he was gratified to 
find that the expression 1 — s for the limiting efficiency of 
propellers when working at a slip called s had been given 
up for good. If we had not yet got to the form of 
> =e we had, at all events, drawn closer to it. 
looked upon that section of Mr. Abell’s paper which dealt 
with the design of propellers as very interesting and pro- 
mising to be of service. Turning to his own paper, he 
said his firm had been engaged in the analysis of 
destroyer trials, and it was found that the negative wake 
existed in practically every case, and in one case it 
reached a value of 5 per cent. References had been 
made to the diagram dealing with variation in pitch and 
thrust deduction. The result was certainly a surprise. 
He would like to have shown increasing thrust deduction 
with increasing pitch, but such was not the case. Pro- 
fessor Welch had referred to the high value for hull 
efficiency given by single screws, but it had to be remem- 
bered in obtaining a given thrust that as the diameter 
of the screw was diminished the slip at which it must be 
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it was not all gain in that respect, as might at first sight 
appear. High hull efficiency was, to some extent, if not 
entirely, discounted by the falling off in screw efficiency. 
He had been much interested in hearing details of Pro- 
fessor Féttinger’s experiments. In relation to the 
experiment of placing the propellers at some distance 
from the hull, that was practically the case with the pro- 
pellers of torpedo-boat destroyers, when, owing to the 
cutting away of the stern, the propellers worked in a very 
clear position. In that position the thrust deduction was 
less, but there was not a great deal of difference between 
such cases and where the propellers were placed nearer 
the ship. 

Professor Henderson said that the main criticism 
passed on his paper was due to amisunderstanding. The 
difference between a perfect fluid and a practical fluid 
was of no importance except locally round the screw, and 
the effect produced in the actual fluid at any distance 
from the screw was the same as in the perfect fluid. 
Thrust was produced by local discontinuity. Sir John 
Thornycroft had raised the question of rotation, 
and the subject was very interesting. There might be 
rotation in the wake, otherwise you could not get 
torque, but it was not existant in the wake as a whole, 
| but was probably in the form of a vortex film coming off 
| the tips of the blades, as to which, indeed, Professor 
| Féttinger had quoted experimental evidence. Mr. 
| Barnaby raised the question of air entering the screw, 
| but that brought about an altered set of conditions. 
| With regard to the contracted cone proposed by Mr. 

Smith, under certain conditions the advantage claimed 
| for such a method might be realised. He had been much 
impressed latterly in connection with these researches 
| with the necessity to convene a conference for the purpose 
| of defining terms. 


| Mr. Abell briefly replied to the points raised on his 
| paper. It had been said that it was not possible to get 
| cavitation in tank experiments. Cavitation had been 
| defined as the point at which the continuity of the water 
and the screw was broken down, but in practice it meant 
the point at which the thrust developed by the screw 
fell off rapidly with an increase of revolution, which was 
really quite a different thing. In making his comparison 
of the two papers his object had been to deal with the 
matter from the point of view of the ordinary man not 
familiar with the working of a tank, and for that reason 
he had not drawn special attention to certain matters 
which had been criticised. 

Sir William White moved a hearty vote of thanks 
to the authors of the papers, which was carried by 
acclamation. 

Mr. A. Murray briefly presented his paper on “A New 
Method of Ascertaining the Weight of Cargoes on board 
Ship.” The author explained the various points discussed 
in his paper by means of a model. 





NEW METHOD OF ASCERTAINING THE 
CARGOES ON BOARD SHIP. 
By Mr. A. 


The author pointed out that one of the greatest sources of loss to 
shipowners and shippers arises out of the claims for shortages in 
cargoes, not to mention the inferior weight which is often delivered 
to vessels taking in bunker coal. Especially in cargoes such as 
coal, iron ore, grain, &c., which are carried on weight tonnage 
rates, the losses sometimes are very serious, as even the allowance 
of 2 per cent. granted in lieu of weighing a coal cargo often fails 
to eliminate discontent. The methods of control at present in use 
are certainly not satisfactory. The taking of draughts and apply- 
ing the readings to the ordinary displacement scale can hardly be 
said to be accurate, as it is difficult to measure the draught to 
within an inch, which may mean an error of about 45 tons in a 
10,000-ton deadweight vessel, and, besides that, there is an error 
dependent on the varying density of the water in which the vessel 
is floating. The displacement scale itself is generally calculated 
from a small-scale drawing, and may also show inaccuracies. With 
internal draught tubes the errors due to density are not corrected. 
In most cases the weights declared by the shipper have to be 
accepted, as the owner, without going to the very great expense of 
re-weighing, is almost powerless, although satisfied in his own mind 
that he is not being fairly treated. After considerable study and 
experiments, Signor Emilio de Lorenzi, of Genoa, had, it was 
explained, invented a novel appliance, called the ‘‘ porhydro- 
meter,” to overcome these difficulties, and the writer, having had 
the fitting of several installations under his charge, said that he 
had taken the liberty of bringing this subject before the members 
of this Institution as a suitable one for discussion. 


We described and gave a sketch of this apparatus in 
our issue of July 30th last, so that our readers are already 
familiar with it. 

There was no discussion on this paper, and a vote of 
thanks having been accorded to the author, the meeting 
was adjourned. 

Sir William White occupied the chair when the con- 
ference was resumed on the evening of. March 17th. 

The two papers, that on “ Motor Lifeboats of the 
Royal National Lifeboat Institution,” by Mr. J. R. 
Barnett, and that on “ The Application of Internal Com- 
bustion Engines to Fishing Boats and Other Commercial 
Vessels,” by Mr. Linton Hope, were read and submitted 
for joint discussion. 


WEIGHT OF 


Murray, Member. 


MOTOR LIFEBOATS OF THE ROYAL NATIONAL 
LIFEBOAT IN¢TITUTION, 


By Mr. J. R. BARNETT, Member. 


As soon as the internal combustion engine became practicable 
for marine work its adoption for lifeboats was considered. The 
petrol engine seemed to make it possible to apply power for the 
propulsion of the ordinary lifeboats of the Institution. Pre- 
liminary and cautious experiments were, therefore, commenced by 
testing engines of various powers in existing lifeboats of different 
sizes and types. These boats were converted into motor lifeboats, 
retaining all the qualities of unsinkableness, relieving and self- 
righting. The difficulties to be overcome in order that these 
qualities might remain unimpaired were much greater than might 
be imagined. But, after some years of such experiments, 
sufficient success has been attained to warrant a further advance 
being made. A few specially designed motor lifeboats have, 
therefore, been built for service, and it is to these that attention 
is now briefly directed. 





worked increased, and the screw efficiency fell off, so that 





were confirmed, and certain conditions to be complied with were 
formulated. First of all the types remain unaltered, and the 
engine is so far merely auxiliary, It is considered unwise at 
sresent to put motors into the smaller lifeboats that are transported 

y, and launched from, carriages. The risks of damage to the 

sropeller and machinery are too great in the case of the carriage 

oats. Only boats kept afloat in harbours, or launched from slip- 
ways, are at present considered suitable for motor power. 

It has been laid down as essential that the propeiler should be 
thoroughly protected, both at the sides and beneath ; that it should 
be sufficiently far forward to prevent it coming constantly out of 
the water; and that it should be accessible from the inside of the 
boat by a water-tight trunk hatch from the deck, so that it can be 
cleared of any obstructions such as ropes or seaweed, while afioat. 
These conditions make it necessary to place the propeller in a 
tunuel, and far enough forward to have the trunk hatch clear of 
the end-box. 

But a further stipulation was made. The deadwood aft, which 
would naturally be cut away by the tunnel, was to be retained, 
because in these short light-draught boats a good forefoot and 
heel are necessary to prevent them from being wild in steering. 
This is a particularly important point, as lifeboats have to work in 
such broken seas. This condition has been fulfilled by carrying 
the wood keei aft to the sternpost, and building a continuous 
deadwood right up the centre of the tunnel. As these boats are 
all built of wood this is a difficult matter, but it has been accom- 
plished by a particularly skilful bit of boat building, and the 
result has been very satisfactory. The steering is all that could be 
desired, and the propeller is thoroughly protected and kept well 
immersed. It may here be mentioned that a wheel for steering 
has become the popular plan in these boats, displacing the tilier. 

An aperture is formed in the deadwood for the propeller to 
work in. A bronze frame is fitted right round this aperture to 
take the wood ends, and it is tapered in shape to reduce resistance, 
the deadwood being necessarily so very thick, in some cases ahout 
one-third the diameter of the propeller. As the keel is very broad 
amidships, tapering forward and aft, this makes the fore end of 
the tunnel more difficult to construct, while keeping to the true 
form. 

In these motor lifeboats, as the engine is, at the present time, 
only auxiliary, the sails and oars are retained. These have to be 
conveniently stowed, and at the same time they must not interfere 
with the working of the motor. The two masts are, therefore, 
stepped in their tabernacles, and when sail is not set they are 
lowered into crutches, which keep them clear of the engine casing. 
The oars, as usual, are stowed along each side of the boat. Where 
an engine is installed only the forward drop keel is retained, as it 
would be too complicated to fit one aft of the engine. 

The installing of an engine in a boat of this description is not an 
easy matter, because the difficulties to be contended with are 
exceptional. It is placed in a water-tight compartment which is 
metal-lined inside, and it is protected by a water-tight cover or 
casing, standing above deck, with hinged flaps on top. Ofcourse, 
it may be quite impossible to open this cover while on service, so 
the engine must be started, controlled, and run for an indefinite 
period, without being seen. The fuel and lubricating supply 
carried is sufficient for twelve hours running. Air is admitted to 
the carburetter by indirect communication with the atmosphere, as 
spray or water would be apt to find a way into the compartment by 
any direct ventilator. The air is, therefore, drawn from the hold 
of the boat, through a large water-tight bend fitted inside the 
engine compartment for that purpose. Air entersthe hold through 
the valves fitted at the top of each end-box bulkhead, from which 
pipes are carried down to the hold. This arrangement serves a 
double purpose. Besides supplying air to the engine, it ventilates 
the hold, a very important and otherwise difficult matter. As the 
hold is completely filled with air cases, there are only the small air 
spaces between these cases through which to draw the air. The 
arrangement has, however, answered admirably, when tested 
during continuous running in very dirty weather. 

In self-righting boats there is a further difficulty to be overcome. 
Should the boat be upset it is necessary to stop the engine 
instantly, because the crew may be thrown into the water, and on 
righting the boat might run off leaving them behind. An auto- 
matic cut-out switch is, therefore, fitted to the ignition apparatus, 
so that when the boat gets over to a certain angle the engine 
stops. Before she is sent to her station this is thoroughly tested 
by upsetting the boat, and the engine is immediately started again 
to see that everything is right. 

In the case of boats kept ashore and launched from slipways 
there is another matter requiring attention irrespective of type. 
When going on service the crew are all on board in their places 
before the boat is launched down the slip. It is also necessary to 
start the engine before launching as it would be extremely difficult, 
if not impossible in some cases, to do so immediately she had gone 
into the water. There must, therefore, be sufficient circulating 
water on board the boat herself to allow the engine to run for a 
few minutes while on the slip. This is accomplished by having a 
small water tank for the purpose in the hold of the boat, and 
when she goes into the water the circulating system is auto- 
matically or otherwise turned on to draw from the sea. Or the 
water may be cooled by a condenser arrangement. 

The engine itself is subject to a number of limitations. It must 
be kept low, so that the casing over it will in no way interfere with 
the working of thesailsand other gear. Weight also is of particu- 
lar consideration, because the draught of these boats, and con- 
sequently their displacement, is limited, Most lifeboats carry 
water ballast in water-tight compartments below deck, but in the 
motor boats this water ballast has to be dispensed with, the 
engine and gear taking its place. In boats which have heavy keels, 
without any water ballast, the keel has to be reduced on account 
of the machinery, so that she may carry her weights. Four- 
cylinder engines of the four-cycle type, running as slow as possible 
—from 600 to 800 revolutions per minute—and developing as much 
as 40 brake horse-power, have already been tried in the larger 
boats. As the engine is only auxiliary, this is a considerable power, 
and gives a speed of about 7 knots per hour, which is sufficient. 
These lifeboats having to stand very severe stresses, the engine 
seating is made particularly strong. Stout bearers arerun fore and 
aft more than half the length of the boat, and are securely tied 
together. The vibration at full speed is wonderfully slight, pro- 
bably owing to the position of the propeller, as well as to the form 
and construction of the boat. The tunnel and deadwood aiso seem 
to have little or no effect on the efficiency of the propeller. 
Governors are necessary on the engines to prevent racing, and in 
actual service they have acted in a satisfactory manner. 

The starting gear is placed at the fore end of the engine, the 
spindle for the handle or lever coming through the casing in a 
water-tight gland. The reversing gear is controlled by a horizontal 
wheel placed on deck, just aft of the casing, and the engine throttle, 
ignition, and other gear, are all brought up inside the wheel stan- 
dard, and actuated by water-tight handles. Everything is placed 
so as to be under the convenient control of the man in charge of 
the reversing wheel. Solid propellers and reversing blade pro- 
pellers have both been tried. Two fuel tanks are placed under 
deck forward, and the engine is supplied by the pressure feed 
system, a small auxiliary tank placed inside the casing preserving a 
steady flow of petrol to the carburetter. The lubrication of the 
engine is a most important matter. It is, therefore, advisable to 
have a forced supply to all the main bearings, as the engines 
require to run continuously without attention, and are enclosed in 
such a small space. Sail may also be set while the engine is run- 
ning, and the boat consequently has a considerable inclination, 
which makes this system of lubrication necessary. The engine has 
also to run while the boat is on the slipway at a large inclination 
fore and aft. A bilge pump is fitted on the engine to draw from 
the engine compartment and the hold. There are at present 
seven motor lifeboats on the coast, three of which are tunne! 





From the experience gained up to this point certain impressions 
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boats, the others being old boats converted. These three boats 
were specially designed and built. ALN 
The engraving above shows the latest design of a self-righting 

motor lifeboat of the following dimensions : 
40ft. 
38ft. din. 

10ft. 6in. 

5ft. 

3ft. 2in. 

134 tons 

2 tons 

22in. 


40. 


Length overall .. .. 
Length on waterline. . 
Breadth, exclusive of belting 
Depth .. >. Ske ‘ ‘ 
Draught, mean, in service condition 
Displacement in service condition 
coin oe oe 
Diameter of propeller 
Brake horse-power 

An illustration of a non-self-righting motor lifeboat was 

given in the paper. 


THE APPLICATION OF THE INTERNAL COMBUSTION 
ENGINE TO FISHING AND COMMERCIAL VESSELS. 


By Mr. Linton Hope. 


The author first of all drew attention to the remarkable 
developments in marine engineering which have taken place during 
the past few years by reason of the introduction of the internal 
combustion engine. It is not so very long ago, he said, that the 
sailing trawler held undisputed possession of the North Sea 
fisheries, in company with the Scotch, Cornish, and East Coast 
drift-net luggers, which followed the herring round the coast. 
Then a few old paddle tugs were adapted for trawling, and later 
on the steam trawler, with a speed of 104 to 11 knots, and the 
steam drifter, with but little less speed, were introduced. These 
drove the unfortunate sailing boats almost off the face of the sea ; 
and not only that, but with their great power and improved type 
of nets they have fairly s:vept the bottom of the sea clean, and 
have made the fish so scarce that even they have to go elsewhere, 
and now fish from the White Sea to Cape Blanco on the African 
Coast. 

In 1904 the prospects of profitable fishing for sailing vessels were 
looking so black that attention was paid to the reports of the good 
results obtained in Scandinavian, Danish, and Dutch ports by the 
introduction of motor power into ordinary sailing boats. Com- 
mander Mansfield Cumming, R.N., was then sent on a tour of 
inspection through Ho'land, Denmark, Norway, and Sweden, and 
on his advice a new Fifie drifter was purchased and fitted with a 
25 brake horse-power Dan motor imported from Copenhagen. 
Thereafter the motor was increasingly used as an auxiliary to sails. 
The boats fitted with motors are, as a rule, about 70ft. to 75ft. 
overall, and 84 knots is about their maximum speed, this being 
attained with a 65 brake horse-power motor. 

It is stated that the cost of putting steam power into a sailing 
boat works out at about £1100 to £1200, whereas a motor can be 
installed for about £650, will give as much speed, and require no 
extra bands to run it. The earning powers of the converted steam 
and motor boats are about equal, but the average amount earned 
by each hand on a steam drifter is £45, as against £67 on the motor 
boat, this difference being due to the smaller crew required in the 
latter. 

‘Turning then to commercial motor vessels, the author explained 
that there was a rapidly widening field of usefulness for motor 
power in small coasters, lighters, canal barges, and, in fact, any 
small craft which did not require more than about 150 brake horse- 
power. He had, however, known motors as powerful as 200 and 
300 horse-power being fitted, and one, at all events, of 500 brake | 
horse-power, Attention was drawn to work in this direction which | 
had been carried out abroad and in this country, and to the ques- | 
tions of speed, ccst of running, &c. 


also 


Mr. Linton Hope said he wished to point out that the , 
table in his paper had been very hurriedly prepared, and that | 
since it had been printed he had discovered that the data of | 
some of the vessels were not quite accurate, and that the | 
powers for vessels of over 5 tons and up to about 50 tons | 
must be considerably increased for speeds of 8 knots and | 
over. 

Mr. John Thornycroft said in the early days great diffi- | 
culties were experienced with the design of the motor, a | 
feature which was brought out in Mr. Barnett’s paper on | 
the motor lifeboat. His firm built the Newhaven boat, 
and it was agreed that the space available for the motor | 
was far too small. In boats which were not necessarily 
self-righting, it might be well in future to fit the motor in 
a house where it could be made accessible. The question 
of fuel was very important, spirit being quite out of the 
question for all ordinary commercial boats except for 
starting up the motor. The Diesel type of engine would 
use heavy oil perfectly well, and there were other engines | 
which gave a satisfactory performance with intermediate | 
heavy oils. In the course of the next few weeks a vessel | 
was to be fitted with a Diesel engine to give 500 shaft 
horse-power at a speed of only 340 revolutions per minute. | 

Mr. F. W. Timpson said that owners of fishing craft and | 
small freighters must adopt power or fail to compete with | 
those who had the enterprise to do so. The opinion had | 
been expressed that motor craft cost a third less to run | 
on all-round cost, while always available at short notice. | 
The paraffin-engined boat showed a very large economy | 
over others of the petrol-paraffin combination. As regarded | 
oil fuel, one heard of economy from use of so called crude | 
oil, which, although available to a certain degree in large 
centres, was not to be so readily obtained as ordinary 
paraffin oil. Some difficulties had been experienced with 
the starting of heavy oil engines, but this might be con- 
sidered as quite overcome in modern types. From actual 
experience with several paraffin oil installations made | 
within recent date he would consider the two-cycle type 
as suitable as any for fishing or commercial work, and | 
equally good in fuel economy. 

Commander Mansfield Cumming said he had had an 
opportunity of studying the commercial motor in service 
abroad, in Norway, Sweden, Denmark, and Holland, and 
every three or four years there were some hundreds of new 
boats put to service. The reports were always the same, 
that the boats rarely gave any trouble. He was sorry to say 
that the experience with the Scottish fishermen was not so 
favourable. He had been associated with Mr. Hope in the 
purchase of the ship mentioned, and he would point out 
that the desire of the Board at that time was to save the 
life of the existing boats by putting motors into them. 
Owing to the promises of impossible speeds made by other 
persons less progress had been made than might otherwise 
have been expected. 





SECTION 


THROUGH TUNNEL AT PROPELLER 





Mr. Strickland described a method! he had adopted of 
fitting auxiliary machinery to existing sailing ships. (See 
sketch below.) 

Commander Rowley said that although he had nothing 
to do with the work of putting in the motor, he had made 
the voyage to the Orkneys with some motor lifeboats. 
Wonderful results had been secured with the boats, and he 
believed they were going to prove a very valuable asset in 
the saving of life. 





Mr. Barnett, replying to the discussion, said that he 
believed Mr. Thornycroft’s suggestion as to the housing 
of the motor would be carried out. At present the motor 
was only auxiliary and could not be allowed to interfere 
with the sailing or rowing qualities of the boat. On the 


| fuel question petrol was the only possible fuel for the life- 


boat at present. Whatever might be the case with the 
commercial motor boat, he was glad to say that in the 
matter of the motor lifeboat this country was still in the 
front. 

Mr. W. P. Durtnall then presented his paper, “ The 
Substitution of the Electric Motor for Marine Propul- 
sion.” 


THE SUBSTITUTION OF THE ELECTRIC MOTOR FOR 
MARINE PROPULSION. 


By Wittiam P. DURTNALL. 


The object of Mr. Durtnall’s paper was to bring before the 
Institution the possibilities of electrical-power generation and 
transmission, and the means of regulating propeller speed in 
steam vessels of various types, and to consider this question from 
the commercial aspect. ; 

The paper deals with various electrical systems which have been 
proposed, and also with the author's own ‘ Paragon” system, 
which was described in THE ENGINEER for March 19th, 1909. 
After having considered the various advantages which the author 
believes the polyphase system to have, he gives the published 
figures for various well-known vessels over a 100-hour run under 
full speed and power. He gives the amount of steam used and 
the shaft horse-power for propulsion only in each case, and con.- 
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pares this with what is possible with the electric motor under as 
nearly equal conditions as possible both as regards power and 
revolutions. 

In dealing with his first example, Mr. Durtnall states that in a 
small single-screw tramp steamer, 1000 indicated horse-power, 
with triple-expansion engines, with a mechanical efficiency of 
83 per cent., this set of engines will deliver 830 shaft horse-power, 
at a revolution speed of 81 revolutions per minute, it is well within 
the present range of practice to assume that, with steam at 160 Ib. 
at the stop valve and with 26in. vacuum, such engines would con- 
sume 16.5 1b. of steam per indicated horse-power hour, or 19.88 Ib. 

r shaft horse-power hovr. So that during a voyage of 100 hours 
there would have been developed 83,000 shaft horse-power hours, 
and during the journey 1,650,0001]b. of steam would have been 
used. Assuming the boat has a speed of 10 knots per hour, the 
radius of steaming is 1000 knots, so that per knot traversed there 
would be, say, 16501b of steam used. Such a vessel could have 
its propeller driven by an induction motor running at the same 
revolution speed, and performing the same work of 830 brake or 
shaft horse-power, for an expenditure of steam as follows :—Using 
saturated steam in each case and at the same working pressure, 
but on the electrically driven ship a better vacuum, say, 28in., 
would be carried owing to the use of the turbine, &c. After 
allowing for generation, transmission, and motor losses, the steam 
used per brake or shaft horse-power given off by the motor would 
be 17 lb. per hour, or a saving of 14.5 per cent. in fuel and steam, 
and only 1,411,0001b, steam used for propulsion purposes. The 
steam used per knot is therefore, say, 1411 ]b, so that for the 
same steam consumption as with the direct-driven boat, the elec- 
trically driven boat will cover 1169 41 knots With superheat of 
150 deg Fah there would be a saving of, say, 10 per cent., so 
that the steam consumption would be reduced to 15 3 lb. per shaft 
horse-power hour, and the steaming radius would be increased to 
1297 knots, so that the extra steaming radius is increased for the 
same steam capacity by 14 5 per cent. by using saturated steam, 
and in the case of using superheat by no less than 22.8 per cent. 

In his next example Mr. Durtnall states that in a twin-screw 
cargo boat, fitted with triple-expansion engines, each of 2000 indi- 
cated horse-power, it is well within the present range of practice 
to assume that such engines when running at full speed of, say, 
100 revolutions per minute, would consume 15 |b. of steam per 
indicated horse-power hour, or, assuming an engine mechanical 
efficiency of 85 per cent., 17.65 1b. per shaft horse-power hour. 
Therefore, provided that a good head of steam is kept up, we 
shouid get 1700 shaft horse-power on each shaft, or 3400 shaft 
horse-power in all, which would mean a steam consumption of 
60,000 1b. per hour, or 6,090,000 Ib. over a run of 100 hours, for 
propulsion only. Assuming that the ship has a fair weather speed 
of 12 knots per hour, then she covers 1200 knots with this con- 
sumption of steam, or 5000 Ib. of steam per knot traversed. 

With electrical propulsion installed in such a vessel, and with 
the propellers driven at exactly the same revolution speed, namely, 
100 revolutions per minute, the same brake or shaft horse-power 
may be obtained by the use of high-speed steam turbines, as the 
prime movers, with saturated steam the amount used per shaft 
horse-power delivered will not exceed—and will probably be less 
than—15 lb., or, if superheat is used, 13.9 lb. per hour, which 
represents a saving of 15 and 21.3 per cent. respectively. Assum- 
ing the same vessel speed, then we have an increased steaming 
radius for the same steam consumption from 1200 to 1412 knots 
without the use of superheat, or, if superheat is used, the vessel 
will traverse a distance of 1523.86 knots with the same steam and 
coal consumption. 

The last example refers to 2 twin-screw Atlantic liner fitted with 
quadruple-expansion engines, each indicating 5000 horse-power, 
running at 100 revolutions per minute at full speed. The author 
states that if such engines had an engine efficiency of 87 per cent., 
a shaft horse-power would be developed on each shaft of 4350, or 
8700 in all. Such a vessel, it may be assumed, would have a regis- 
tered tonnage of about 14,000, and would have a speed of 16 knots 
per hour. The steam used per indicated horse-power hour would 
be 13-4 Ib., or 15-4 lb, per shaft horse-power hour. Over a voyage 
of 100 hours’ duration, she would consume for propulsion purposes 
13,400,000 Ib. of steam, or 8375 Ib. of steam per knot traversed. 
Assuming that for every ton weight of boiler-room equipment with 
cylindrical boilers without water, with large and small mountings, 
pipe work, funnels, and auxiliary machinery in the boiler-room, 
180 Ib. of steam can be produced per hour, then we have a total 
boiler-room weight of 744-4 tons, and, assuming that for every 
indicated horse-power the weight of engines, without condensers, 
will be 120 lb., so that the engine-room weight will be 535-7 tons. 
We have a total boiler and engine weight—for propulsion purposes 

-of 1280 tons. Take the evaporation of the boilers as 10 lb. of 
water per hour per pound of coal burnt, then the fuel consumption 
for propulsion will be 13,400 lb. per hour, or for the 100 hours’ run 
598-6 tons, An electrical equipment for such a vessel could be 
arranged as follows:—-Two squirrel-caged induction motors, each 
capable of giving off continuously 4350 brake or shaft horse-power, 
weight 80 lb. per brake horse-power, developed efficiency 93-5 per 
cent., 100 revolutions per minute, total weight of both motors 
310-7 tons. 

Two steam turbine generators, complete with bed-plates, steam- 
pipe connections, and control gear, for port and starboard opera- 
tion, set running at about 800 revolutions per minute, using (with- 
out superheat) 11°5 Ib. of steam per brake horse-power on the tur- 
bine shaft, when exhausting into 28in. vacuum, and under the 
same conditions, or with 120 deg. superheat, 10.2 lb. steam per 
turbine shaft horse-power hour. At full load and speed the power 
transmission efficiency would be 86 per cent., so that the steam 
used per propeller shaft horse-power would be (with dry steam) 
13.37 or 11.75 Ib. of steam respectively. This represents a saving 
in steam used per shaft horse-power delivered of 13.2 and 23.7 per 
cent. Taking the same amount of steam used for the hundred 
hours’ run, namely, 13,400,000 lb., and 1600 knots, with saturated 
steam the electrically driven boat would use 7270 lb. of steam per 
knot, or would traverse 1843.19 knots, or with superheated steam 
she would only use 6389 lb. of steam per knot, or would traverse 
2097.3 knots The weight of the turbine generator plant, as 
given above, can be put down as equal to 208 tons, so that the 
tctil engine-room weight will be approximately 518.7 tons, which 
is 4 saving in engine-room weight (without taking condensers into 
account) of, say, 17 tons, or 3 per cent. 

Assuming that the same amount of steam can be got per ton of 
boiler-room weight, namely, 1801b. per hour, the weight of the 
electrically driven ship's boiler-room will be, with saturated 
steam, 646.2 tons, or, if superheat be used, under the conditions 
stated, the boiler-room weight will be reduced to 567.9 tons. To 
this should be added, say, 50 tons for superheaters, so that the 
boiler-room weight will be approximately 617.9 tons, which is an 
estimated saving in boiler-room weight of 13 per cent., or 98.2 
tons, or, in the case of superheat being used, 17 per cent., or 126.5 
tons. The figures given do not take into account the reduction in 
weight of the water in the boilers, or condenser capacity not 
required, or the smaller steam pipes necessary, but they show that 
with reciprocating engines the shaft horse-power developed per 
total ton weight of boilers and propulsive machinery is 6.8, while 
in the electrically driven ship the shaft horse-power is with 
saturated steam 7.46, whilst with superheat this can be raised to 
7.65 shaft horse-power developed per ton of total weight. 

As compared with the reciprocating engined boat, the dead- 
weight on starting the voyage on the electrically driven boat with 
saturated steam, taking the saving in machinery weight and the 
coal, would be 263-2 tons. The electrical boat fitted with super- 
heat would have a reduction of deadweight at the start of the 
voyage of 409-5 tons, which for a given cargo or passenger weight 
would consequently require less draught, and for the same shaft 
horse-power would have a somewhat higher speed, or it would be 
found that for the same speed conditions less shaft horse-power 
would be required for the same vessel speed, and this fact would 





further reduce the actual coal consumption, unless the saving in 
deadweight is made up of extra cargo or passengers to bring the 
draught up. 

Following the reading of the paper the author exhibited 
lantern slides, illustrating and giving details of recent 
developments. He referred to the paper recently read 
before the American Institution of Naval Architects, and 
showed the details of a vessel designed for partial electric 
and for an all electric drive. It was proposed, it was 
stated, to employ motors of 7000 brake horse-power. 

The Hon. C. A. Parsons said that he would first of all 
discuss the advantage or otherwise of electrical gearing 
for large liners. It should be pointed out that in fast, 
large liners the efficiency of the turbine propellers was 
within about 5 per cent. of the maximum obtainable. 
There was therefore very little gain to be looked for in the 
propellers. With regard to the turbines in ships of that 
class, the loss in efficiency as compared with land turbines 
was not more than 3 per cent. There was therefore little 
to be gained by the application of an electrical system 
to a fast liner. Nor was there any advantage to be 
gained in the case of cruisers when running at high speeds, 
although there might be a field for electrical transmission 
at cruising speeds. At these speeds the efficiency of the 
turbine fell off very rapidly, and Messrs. Brown, Boveri 
and Co. had put forward a proposition to introduce elec- 
trical gearing for cruising purposes only, and to use 
direct-coupled turbines for the higher speeds. There was 
a field, however, and a very great field, in slow vessels, 
which comprised from two-thirds to three-fourths of the 
world’s tonnage, and to which the turbine was not quite 
applicable. Here it was that some form of electrical 
drive might enable turbines to compete with reciprocating 
engines. That was the field which ought to be first 
attacked, and only when that was conquered would it be 
time to talk of applying such asystem to warships. With 
regard to slow vessels, the competition was between the 
turbine and the electrical drive or some form of gearing 
and the present triple or quadruple engine. The question 
resolved itself into one largely of efficiency. He had been 
engaged in electrical work for the last twenty-five years, 
and he did not think that any maker of electrical 
machinery would claim much more than 85 per cent. 
combined efficiency of generator and motor. 

Mr. Durtnall said he claimed 91 per cent. 

Mr. Parsons did not think it could exceed 87 per cent., 
although there might be a slight increase with the 
Paragon system. Mr. Durtnall had said that there was 
a critical speed for the turbine; that was not correct. 
The turbine had a maximum point of efficiency, but the 
curve was a very flat one, and the speed could be varied 
within very wide limits without materially affecting the 
efficiency. If some form of gearing were introduced, a 
form of fixed ratio gear, it would be possible to adjust the 
speed of the turbine so that at the average speed of the 
vessel it gave its highest efficiency, and to obtain a good 
average efficiency over avery widerange. The very low con- 
sumption of land turbines appeared to lead people to the 
idea of electrical gearing, and to make out a better case 
than there was justification for. The best performance 
in London was about 14 lb. per kilowatt-hour, which was 
about 9 lb. per brake horse-power. That was with about 
140 deg. of superheat. Superheaters were not, however, 
employed in the mercantile marine. Taking the case of 
saturated steam, there was really very little difference in 
efficiency between the land and the marine steam turbine. 
On the examples quoted by the author he could not see 
that the case was made out in favour of the electrical 
drive. The case of a large electrical installation on ship- 
board was quite different toa land plant. Assuming an 
efficiency of 90 per cent., 10 of the whole power had 
to be got rid of in heat, and in the case of a short 
circuit everybody in the engine-room would be killed. It 
was by no means an easy problem, although no doubt there 
were certain applications where electrical plant might 
prove of very great advantage. It would not, however, 
be wise to be too sanguine with regard to electrical 
transmission installation on shipboard. 

Mr. Dean, Dr. Féttinger, Mr. Holzapfel, and Mr. 
Walker having spoken, 

Mr. Durtnall replied. He admitted there was no 
question as to the superior efficiency of mechanical gear- 
ing if that efficiency were maintained, as would be the 
case with electrical plant. He had one boat in hand on 
this system of 600 horse-power, and whatever the results 
of the trial were they would be published for the informa- 
tion of shipbuilders and naval architects. 

This terminated the day’s proceedings. 





FRENCH GOVERNMENT SPECIFICATION FOR 
AUTOMATIC RIFLES. 


Ir is in contemplation to introduce an automatic rifle 
into the French Army. This is a serious business, as the 
total number of rifles to be provided eventually will be 
not far short of one million. The French Government 
have issued a circular laying down the conditions with 
which all rifles submitted for trial must comply. These 
are as follows :— 

(1) The rifle must be loaded with a clip or charger 
holding not more than fiverounds. It must be possible to 
fire the whole contents of the charger by a single pressure 
on the trigger without taking the rifle from the shoulder. 
It must also be possible to use the rifle as a single-loader, 
and as an ordinary magazine rifle. 

(2) The rifle must be simple and durable and easy to 
keep in good condition. If possible it should be capable 
of being dismounted and assembled without the use of 
any tool. The breech action must be protected against 
rain, dust and dirt. The action of the mechanism must 
not be impeded by ordinary fouling, such as will occur 
under service conditions during continued fire. The 
ejection of the fired cases must not inconvenience the 
firer or the man beside him. The barrel must be covered, 
so that when it is heated by firing the soldier will not be 
liable to burn his hand, The rifle must be fitted with a 











strong, simple and easily worked safety bolt. It must 
be possible to unload the rifle quickly at any time. The 
rifle must be capable of firing blank cartridge at drill and 
mancuvre. 

(3) The weight of the rifle with the magazine empty 
and without bayonet must not exceed 9.25 lb., and the 
recoil must be moderate. ,; 

(4) The calibre is to be not less than 6.5 mm. (0.256in.), 
and, subject to this condition as to calibre, the ammuni- 
tion is to weigh as little as possible. 

(5) The rifle is to be long enough to admit of firing in 
two ranks, and its length with bayonet fixed is not to be 
appreciably less than that of the present rifle (5.97ft.). 

(6) The rifle must have a “combat” sight capable of 
use without any setting, and such that it is easy to sight 
for elevation, which is more important than lateral 
deflection. Independently of the combat sight a second 
set of sights must be fitted, so arranged as to permit of 
accurate shooting at all ranges. 

(7) The rate of continuous fire in the lying position 
must be at least twenty rounds per minute. 

(8) The accuracy must be not inferior to that of the 
present Lebel rifle. 

(9) The height of the trajectory at 880 yards range 
must not exceed 63in., and the remaining velocities up 
to 1650 yards must be not less regular than those of the 
present rifle. 

(10) The penetration of the bullet must be as good as 
possible, and not inferior to that obtained with the 
present rifle. 

Although competitors are left a free hand as to the 
nature of the automatic mechanism, it should not be 
forgotten that the French autkorities are inclined to 
favour the power-cylinder system as opposed to the 
recoiling barrel. In the former system the breech 
mechanism is actuated by a piston working in a cylinder, 
to which a small portion of the powder gases are admitted, 
through a hole in the barrel, at each shot. This system 
has been adopted in the St. Etienne machine gun now 
being issued. If advantage be taken of the permission to 
reduce the calibre to 6.5 mm., the last three conditions 
will not be easy tocomply with. The present 8 mm. rifle 
gives excellent shooting with the D bullet, and it is 
asking a good deal to require equally good performance 
with a smaller calibre and lighter bullet. In this con- 
nection it may be noted that the Swiss, in their new .295in. 
rifle, have increased the number of grooves from three to 
four, and claim to have improved the shooting thereby. 

The French in 1909 introduced a new powder specially 
designed not to foul the power-cylinder of the St. Etienne 
machine gun, and this powder will be used in the auto- 
matic rifle. 








PuysicaL Society oF Lonpon.—A meeting of the Society will 
be held at 8 p.m. on Friday, April 8th, 1910, at the Imperial 
College of Science, Imperial Institute-road, South Kensington. 
Agenda :—(1) B. S. Cohen.—‘‘ An Experimental Demonstration of 
the Loading of Artificial Telephone Cables,” and (2) W. A Scoble, 
B.Sce.—‘‘ Further Tests of Brittle Materials.” 


ZoELLY TURBINES IN THE GERMAN IMPERIAL Navy.—The 
German Imperial Navy has recently received theaddition toits active 
list of a destroyer, equipped with Zoelly turbines. This destroyer— 
G. 173—was built for a contract speed of 30 knots, and has two 
main turbines, each of 7500 horse-power at 650 revolutious 
per minute. The boat has adispiacement of about 650 tons, and 
its length is about 75m. The speed during the three hours’ trial 
was nearly 32 knots, while the maximum speed attained in Ecken- 
férder Bay, near Kiel, was 334 knots. The turbines, it is reported, 
ran perfectly during all the trials, viz., both in the workshops and 
after being fitted in the destroyer, and have not given rise to the 
least interruption in the service of the destroyer. The running of 
the turbines on board ship is quiet, without any vibration. The 
destroyer’s mancuvring power has been satisfactory. The trial 
readings gave the following results:—Pressure at turbine, 14.85 
atmospheres; vacuum, 89.95 per cent.; revolutions, 643.9 per 
minute ; slip, 23.4 per cent.; average speed, 30.757 knots ; steam 
consumption, 6.46 kilos. The exhaust from the auxiliary machines 
is not passed into the low-pressure stages of the turbine. Had this 
steam been so dealt with the foregoing results in comparison with 
figures from other official trials would have been considerably 
modified. 

RoyaL METEOROLOGICAL SocreTty.—A meeting of this Society 
was held on Wednesday evening, the 16th instant, at the Institu-- 
tion of Civil Engineers, Great George-street, Westminster, Mr. H. 
Mellish, F.R.G.S., president, in the chair. Capt. H. G. Lyons, 
F.R.S., delivered a lecture on the ‘“ Climatic Influences in Egypt 
and the Sudan.” From early times the Ancient Greeks recognised 
the marked difference between the climate of the Mediterranean 
and that of Africa, and Aristotle indicated correctly the rains of 
Ethiopia as the cause of the annual flood of the Nile. Travellers 
have supplemented our knowledge from time to time, but only 
within the last ten years has a network of meteorological stations 
given precision to our views and furnished a basis for further in- 
vestigations. The comparatively low relief of the country, which 
lies as a vast land area in low latitudes, combined with the effect 
of the north-easterly trade winds which sweep over it, produce the 
hot and dry conditions which are so characteristic of North- 
Eastern Africa. Modified somewhat in the north by the watfm 
waters of the Mediterranean, and in the south by the rains of the 
monsoon in summer, the highest temperatures and most arid con- 
ditions are reached between Wadi Halfa and Dongola, where 
northerly winds, clear skies, and a great range of temperature 
prevail throughout the year. The important rains are those 
falling in Uganda, the southern plains of the Sudan, and on the 
tableland of Abyssinia, since they not only provide the whole 
supply of the Nile and its tributaries, but largely control their 
regimen. Fed by the south-easterly air currents blowing in from 
the Indian Ocean, these monsoon rains supply the equatorial 
lakes and the tributaries of the Nile. But it is the Abyssinian 
tableland, with its heavy summer rainfall, which is mogt effective, 
since it furnishes the whole of the Nile flood, and enables the Nile 
to maintain itself through 1500 miles of desert. As the sole source 
of the flood, the variation of these rains directly determines the 
abundance or deficiency of Egypt’s supply, so that this climatic 
problem is of immense importance. Hardly less important in 
these days of intensive cultivation of cotton is the study of the 
winter storms which occasionally break in the Sudan and Abyssinia, 
raising the level of the rivers and increasing the supply of the 
Nile appreciably at a time when the normal supply is inadequate. 
The climate of the region not only influences the water supply, but 
the great range of temperature rapidly disintegrates the rocks, 
and the wind removes the finer portion of the material. In this 
way the deserts are being constantly modified, and vast ranges of 
sand dunes are piled up. The distribution of vegetation is very 
markedly influenced both by the moisture and by the physical 
character of the country. 
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THE "AERO AND MOTOR BOAT SHOW. 
No. I1.* 
CoNnTINUING our description of aeronautical engines, 
we touch briefly upon a number of designs. 
The Star is another English Company showing a 
vertical motor on what may by now almost be termed 


esting and carefully thought out example of the radial 
| engine, Fig. 7. It has four air-cooled cylinders arranged in 
pairs—each one of a pair being at an angle of 90 deg. 
to the other, with one of the other pair in between. This 
arrangement renders necessary the use of coil and 
accumulator ignition owing to the difficulty of properly 
timing the firing by magneto. The inlet valves are 


| 
| Company is a six-cylinder engine which is chiefly remark. 
| able for the fact that the water pipes connecting the 
| various cylinders are divided into a number of very small 
| units, and so form the radiator as well as the supply pipe 
On the same stand is shown the Alvaston—anothey 
| English-made engine of the two-cylinder horizontal 
| opposed type. It is a light engine of 30 horse-power, the 


























Fig. 4—THE HUMBER AERO MOTOR 


conventional lines, and in spite of the weight being 
given as nearly } lb. per horse-power less than the 
Green—an external inspection does not indicate that 
weights have been cut down excessively. The use of 
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Fig. 6—THE LASCELLES EXHAUST VALVE 


splash lubrication in conjunction with a partial forced feed 
is a somewhat unusual practice. Figs. 4 and 5 illustrate 
the Humber English-built motor described last week. 
The J. A. P. is an eight-cylinder air-cooled V-type 





atmospheric and are the old De Dion in every respect. 
The arrangement of the exhaust valve spring and tappet 
with an exposed cam shaft is a novel adaptation from gas 
engine practice, and will be understood by reference to the 
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Fig. 8-THE “THAMES” FOUR-CYLINDER MOTOR 


attached sketch, Fig. 6,and although having an enclosed 
spring is claimed to be quite as easily accessible as the 
ordinary collar and cottar, though the guide appears to be 
somewhat short. The difficulty of lubricating this type 


| dises. 


Fig. 7—THE LASCELLES FOUR-CYLINDER RADIAL ENGINE 


motor of fairly heavy build, in spite of the fact that the 
radiating ribs are drilled out. The overhead valves are in 
the head of the cylinder which is movable. 

To come to a different type—the? Lascelles is an inter- 


* No. I. appeared March 18th, 


Fig. 


5—THE HUMBER AERO MOTOR 


two steel cylinders being tied to the crank case by 
vanadium steel dogs across the heads coupled together by 
bolts extending the full length of the engine. Only one 
cam is required to operate all four valves, 


4 ins 





The Pheenix Radial Rotary Company shows 
an engine very similar in appearance and 
also of English make, but of the rotary type. 
It has two smooth steel cylinders screwed 
into the crank case, and no radiating ribs. 
The automatic inlet valves being in the 
pistons. 

The “ Thames ” motor, the product of the 
famous shipbuilding firm, the Thames Iron- 
works, is interesting on account of its low 
price—£100—even if for nothing else. It is 
a four-cylinder horizontal opposed water- 
cooled engine of 35 horse-power of fairl) 
light weight, each pair of opposite cylinders 
being on one crank—the other pair on a 

crank at 360 deg.—so that there is a slight un- 
balanced couple, though the centres are as close as the 
diameters will permit. The cylinders are steel tubes with 
spun copper water jackets kept in place on rubber 
joints by a cast iron head held down by steel studs 
extending right across the engine to the head of the 
opposite cylinder, the heads for each pair of adjoining 
cylinders being a common casting. The half-speed shaft 
is hollow and runs at right angles to the crank shaft 
driven by skew gearing on the crank cheek. The four 
cams to operate the valves of each pair of cylinders are 
cut out of the solid and keyed on the half-speed shaft. 
The valves are placed at a slight angle to the vertical in 
the heads, as shown in the attached sketch, and can both 
be withdrawn through the screwed plug underneath, the 
bush being drawn out first as soon as the spring is 
removed. The fly-wheel is a nice piece of design, and 
consists of a steel rim screwed to two very light steel 
Ball bearings are used throughout. The setting 
of the magneto is achieved by a varying number of dogs 
on the couplings, there being ten on the one and eleven 
on the other, thus giving a very fine range of adjustment. 

The Trier and Martin four-cylinder 40 horse-power 
vertical water-cooled engine presents a fair example of the 
inaccessibility which is permissible on an aero engine, the 
removal of a valve entailing the dismounting of a cylinder. 
The cylinders are cast iron, with deposited copper jackets 


| and inverted overhead valves, the holding-down flanges 


of engine without over-lubricating one or other of the | 
cylinders when the engine is heeled over appears to have | 
been overcome by an ingenious arrangement of baffle | 
plates, while the branching of the inlet pipe is said to give 
a perfectly even distribution of gas. 

The Isaacson engine shown by the* Aeroplane Supply 


| tension, and are, in consequence, very light. 


being on the head instead of the usual place, the object 
for which is not immediately apparent, though the studs 
certainly are hollow. The valve tappet rods are placed in 
There is a 
very neat arrangement for avoiding the usual cotter slot 
in the valve stem, which is a possible source of weakness, 
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The valve stem, in this instance, is grooved fora length of 
about jin.; into this groove is fitted a split cone, which is 
gripped and held in place by a corresponding cone in the 
spring collar. 

The Auxiliary Power Company shows a four-cylinder 
two-cycle air-cooled rotary motor giving 25 horse-power 
on a total weight of 100 lb. A noticeable feature is the 
fitting of an exhaust valve in the head mechanically 
operated and cooled by means of a “cowl” facing the 
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instead of make and break, and the magneto can be taken 
| off by removing four bolts. Skew gears are used for 
| the half-speed shaft and magneto drive tending to 
silence. The piston has spiral oil grooves running from 
the bottom to the gudgeon pin, which is kept in place by 
a split pin fitted on a flat on the side of the piston ; twin 
rings are fitted in each groove. The lubrication is on a 
novel and excellent plan. A plunger pump draws oil 
from a sump, and delivers past an indicator to a delivery 




















Fig. 9-THE BRITISH BUFFALO COMPANY’S MOTOR 


direction of rotation. The vapour is drawn into a chamber 
surrounding the crank shaft—not through the shaft—and 
distributed thence by pipes into each cylinder, and 
not into the crank case. The piston is of two diameters, 
the larger and lower one being used for drawing in the 
charge and partly compressing it; the upper one com- 
pletes the compression and acts as the working cylinder, 
a non-return valve in the connecting passage preventing 
the explosion acting on the larger piston. : 

The Marine section.- There is no very great advance 
over past years to be seen in the marine section, progress 
being chiefly in the direction of greater attention to detail 

though a noticeable improvement is the frequent use of 
a dual ignition (as opposed to duplicate ignition), 7.e., a 
small single trembler coil with its distributor contained in 





Fig. 1O—THE PRIMUS ENGINE 


the high-tension magneto, but in only one case is any 
provision made for protecting the ignition gear from damp. 

On the whole, the engine that most appealed to us 
from the point of view laid down last week was 
the four-cylinder 50 horse-power engine exhibited by 
the British Buffalo Company, or De Russett Brothers, as 
the firm will in future be called. The bottom half of the 
crank chamber, as will be seen from the engraving Fig. 9, 
consists of a heavy cast iron entablature or bed-plate, 
extending well aft, so as to carry the reversing gear and the 
thrust block; on this are also mounted the main bearings 
carrying the crank shaft. The top of the upper half is a 
strong plate supported on steel columns, which are 
attached to the bottom half and carry all the thrust; the 
sides of this casting, therefore, can be very light and 
permit of very large openings. The doors are, indeed, 
very large, and easily permit of the removal of con- 
necting-rod and piston. The only criticism that can be | 
made is that there are too many nuts to be removed, | 
whereas a simple fastening could easily be schemed. 
Vaporiser, magneto, &c., are all arranged clear of these 
doors, so that they are really accessible without in- 
terfering with any other part. Ignition is by the 
Vandervell dual ignition magneto which has wipe contact | 


pipe resting on the holding-down flange well clear of the 
inspection doors. From this pipe branches lead to four 
jets projecting through the crank chamber wall directed 
on to each crank pin. In each jet is fitted a spring plunger, 
which normally is pressed outwards by the spring. When 
pressed in by the finger it allows the passage of oil round 
its projecting part, and so indicates that the oil is actually 
passing, while at the same time the point of the plunger 
pricks out the hole in the jet, and so ensures its being 
clear. The engine in question is fitted with a paraffin 
vaporiser, which permits of starting up either by lamp or 
petrol. 

The Fairbanks Company also shows an engine of good 
general design. Itis asix-cylinder engine giving 40 horse- 
power at 800 revolutions per minute, and has the valves 
on opposite sides, a feature which, owing to the two 
half-time shafts, prevents the piston being withdrawn 
through the excellent doors which are provided, and which 
are clear of external obstruction and easily removable. 
The ignition is by two separate systems of magneto and 
coil and accumulator, and the lubrication is by gravity; 
but, in spite of these, the whole engine has the appear- 
ance of being neat and clear of complication. A Brown 
and Barlow carburetter suitable for either petrol or 
paraffin is fitted. 

There is also shown a very small twin-cylinder air-cooled 
V-type engine with two magnetos for Admiralty purposes 
weighing only 40 lb. 

The only illustration of an engine suitable for using 
crude oil is on the stand of the Putney Bridge Ironworks— 





Fig. 11—BROOKE ENGINE AND DYNAMO 


a foreign production known as the “Primus.” It isa two- | 
auxiliaries and fishingsmacks. Air is drawn intothe crank | 
chamber in the usual way and then compressed to 150 Ib. | 


This is not quite high enough to fire the charge, so that a | 


| lamp plays upon a bulb tostartup, the heat ofthe explosions | type of marine motor. 
| keeping the bulb hot enough when once under way. Fuel | water-jackets welded on by the oxy-acetylene process, a 


is injected into the cylinder at the correct time for firing | 
by means of a specially designed pump, the stroke of 
which can be varied to control the speed. It is claimed 








| that the consumption of oil of a specific gravity of .9 is 
only $1b. per horse-power per hour. 

The Felix Engineering Company has a very cheap 
5 horse-power single-cylinder set having a paraffin car- 
buretter which is attached direct to the cylinder without 

| any inlet pipe. 

The Ailsa Craig Motor Company has many nice ideas 
in its 16 horse-power four-cylinder engine, some of which 
have only been good in the inception, having failed some- 
what in the execution. For instance, there is a large 

| door over the valve springs, removed by a turn of 
| a single hand nut, but this is so covered in by governor 
levers, &c.,as to make it very inaccessible. There are 
large doors provided in the crank case, very much 
obstructed at the back, while those at the front are fairly 
clear, but no attempt has been made to arrange for the 
piston to be taken out through them, which a very little 
alteration would have made quite possible. Other points 
have, however, come to a good end; the ignition plugs 
have their uninsulated terminals covered by a waterproof 
casing so that spray will not cause a missfire. A similar 
device on a boat which once came under our notice enabled 
water to be poured all over the top of the cylinder with- 
out causing missfiring, and it might well be carried further, 
as the Bosch people are, in fact, doing, by fitting a 
water-tight cover over their magnetos. The lubri- 
cating oil is water-cooled, and is then forced by a plunger 
pump through an indicator and a good filter placed 
in a convenient and accessible position high up on 
the engine. Before reaching this it has to pass through a 
three-way cock, which allows it to be turned into the 
engine direct while the filter is being cleaned, instead of 
having to stop the engine while that is being done. The 
valve stem is grooved to reduce friction in the guide, but 
leakage might take place there at low speeds. Special ar- 
rangements are made for rapid access to the carburetter 
and commutator without risk of losing the nuts in the bilges. 
An easily adjustable jet is fitted to permit of efficient 
working with different grades of fuel. The water after 
passing through the cylinders can be turned overboard or 
direct into the exhaust by means of a three-way cock. 

A special arrangement for auxiliaries is shown fitted on 
a model of a yacht; the engine is placed’ on deck where 
it will occupy least valuable space; the shaft is placed 
athwartships, and leads to a bevel gear outside the 
bulwarks ; this bevel gear is carried on a trunnion held on 
a bracket bolted to the side of the yacht, and from this 
leads a shaft carried in a steel tube and having a propeller 
at its outboard end. This arrangement has the objection 
that the angle of the shaft is very excessive, but it involves 
no cutting about of the boat and is easily stowed away 
when under sail. It is as convenient a method as we 
have seen of applying small power to a fair-sized sailing 

yacht. 

The firm of J. W. Brooke and Co., of Lowestoft, have 
the biggest marine exhibit in the Show, most of it along 
their now well-known lines, though novelties in detail are, 
of course, shown. A firm whose productions are so weil 
known must naturally suffer in a descriptive article of 
this sort by having only a short notice of their productions 
unless they have any startling novelty to be described, 
and the same will be found to be the case with the 
Wolseley Company and Messrs. Thornycroft, and the 
brevity of these notes in connection with these firms must 
not in any way be taken as a measure of the importance 
of their exhibit or of the standard of their productions. 

Messrs. Brooke and Co. show a new six-cylinder 60 
horse-power engine on their standard lines, having two 
water-jacketed carburetters, each delivering to the main 
induction pipe between two pairs of cylinders. Dual 
. ignition is fitted, while a half- 
compression lever is inter- 
connected with the starting 
handle. The gear wheels 
driving the half-speed shaft 
are very neatly stowed away 
without unsightly excres- 
cences on the casing, but the 
gear wheels for driving the 
magneto are entirely exposed, 
and show signs of after- 
thought. As is usual with the 
Brooke engines, doors are 
fitted to each crank, but most 
of these are obstructed by a 
carburetter or some other fit- 
ting. A new two-cylinder 
engine is also shown designed 
to suit the British Motor Boat 
Club's restricted class racers 
—a very light engine stated to 
give 26 brake horse-power at 
1500 revolutions per minute, 
though it is hardly likely 
that it will run at that speed 
when in the boat. Examples 
are also shown of engines 
attached to a centrifugal 
pump and to a dynamo, appli- 
cations which are greatly on 
the increase. The compact- 
ness of one of the plants will 
be gathered from the illustra- 
tion—Fig. 11. 





The Wolseley Company 
shows several of its also now 
well-known engines, including one of much the same type 


| eycle engine—see Fig. 10—of very heavy build suitable for | as those fitted in the Duke of Westminster’s famous 


34-knot launch Ursula. Large and entirely unobstructed 
doors are fitted in the crank cases of these motors, all 
other parts being well arranged, making a good high-speed 
The exhaust pipes have steel 


very much more satisfactory plan than cast iron, which is 
very liable to fracture. The only noticeable alteration is 
the enclosing of the starting chain—a small, but useful 
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point. A novelty shown is the parattin-petrol carburetter, 
as itis called. It differs from other similar carburetters 
in that the heat to be imparted to the mixture can be 
regulated, not by varying the amount of the exhaust gas 
which shall pass through the vaporiser, but by varying 
the amount of the mixture which shall pass through the 
heating chamber. If it is desired to use petrol, in fact, 
by moving a piston valve, the whole of the mixture is 
switched off the heating chamber direct into the cylinder. 

The Parsons Company now fits an exhaust heated 
vaporiser in addition to the concentric heating valve 
arrangement, so as to be able to deal with denser fuel. 
The engine has very small inspection doors, but is other- 
wise well arranged, and in one case an engine is shown 
with all the control levers, wires, lubricator, &c., attached 


direct to the engine itself, a point which greatly facilitates | 


installation. An ingenious magneto timing device is a 


useful little contrivance for helping to start an engine | 


with magneto ignition without risk of back fire. 


SHALLOW-DRAUGHT MOTOR GUNBOATS FOR 
THE AUSTRO-HUNGARIAN GOVERNMENT, 


A COUPLE of years ago two fast motor gunboats were built | 
for the Austro-Hungarian Government by Yarrow and Com- | 


pany, Limited,Scotstoun. The boats were built for service on 
the Danube, and they are 60ft. in length by 9ft. beam. The 
hull is of mild steel, and is made exceptionally strong 
forward to withstand the shock of the water when running 
at high speed. The machinery compartment and petrol tank 
are protected by bullet-proof plating. 
forward and the gun turret amidships are also made cf bullet- 
proof plates. The hull is divided by transverse bulkheads 
into five water-tight compartments, in addition to the petrol 
tank. 
the second and fourth compartments as accommodation for 
the crew, and the third compartment is the machinery space. 
The aft compartment under the petrol tank is closed up. 
The petrol tank is quite distinct from the hull, so that in the 
event of its being damaged the petrol runs overboard and not 
into the hull. 

The propelling machinery, a general arrangement of which 
we give above, consists of five sets of Yarrow-Napier four- 
cylinder petrol motors driving three shafts, the middle shaft 
being driven by one set of engines, and each of the wing 
shafts by two sets of engines. The central engine is arranged 
for going astern. A mast is fitted to each boat carrying a 
crow’s nest, so that a good look-out can be kept over the 
banks of the Danube. 

The official trials of these boats were run on the Admiralty 
measured mile in the presence of Captain N. von Wawel- 
Louis, Naval Attaché ; Herr H. Wagner, Chief Constructor ; 
Herr J. Seifridsberger, Chief Engineer; and Lieutenant 
Hoppe. They consisted of a continuous run of one hour 
carrying a load of 3 tons, and the mean speed obtained was 
223 knots. These two boats were shipped overland to Buda- 
pest, and when placed in service were found to be so success- 


The conning tower | 


The forward compartment is used as a chain locker, | 


ful that the Austro-Hungarian Government decided to have 
two more like them, but in this case it was arranged that the 
hull should be constructed at Budapest from Yarrow and Co.’s 
designs, and that the machinery should be made by Yarrow’s 
and sent to Budapest to be fitted on board. 

These two boats—illustrated on page 306—are now finished, 
and have successfully run their trials, obtaining the same 
results as the boats built in this country, and are, we under- 


| stand, giving every satisfaction. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FRENCH TORPEDO-BOAT DESTROYERS. 


Sir,—In reference to your article on the subject of the latest 
French torpedo-boat destroyers, | notice in your description of the 
Rateau turbine machinery of the Voltigeur in this number that 
you state that the Voltigeur has six turbines arranged to drive the 
outboard shafts, and a reciprocating engine on the middle shaft. 

This description, which would lead your readers to believe that 
the Rateau turbine is more complicated than those installed in 
boats of this class, is a little misleading. 

The facts are that the outboard shafts are each driven by a 
single turbine. in which the steam is completely expanded from 
boiler pressure to the vacuum obtained in the condensers. Each 
of these turbine casings contains not only the complete ahead 
turbines, but also the turbines for reversing and running full speed 
astern. Each turbine has its own condenser, and the reciprocat- 


| ing engine is a'so provided with a condenser. 


In addition, I would like to draw your attention to the very 
satisfactory results given by the combined reciprocating and 
turbine installation. The Voltigeur requires for a journey of 
1170 miles, at a speed of 14 knots, only 52 tons of coal, whereas 
the Chasseur requires 81 tons. 

The full-speed tests also were very satisfactory, the Voltigeur 
during one hour having ntaintained a speed of 31.304 knots, the 
Chasseur having maintained 30.3 knots, the coa] consumption 
being 258 kilos. on the Voltigeur, as compared with 274 kilos. on 
the Chasseur, approximately at a speed of 30 knots. 

Trusting these further particulars will be of interest to you, 

P. J. MITCHELL 
(Rateau Patent System of Exhaust Utilisation). 
Caxton House, Westminster, 8.W., March 17th. 


MECHANICAL COLOUR-BLINDNESS. 


Sir,—Would you allow me to make a few explanations on the 
two points mentioned in ‘‘ A Teacher of Mechanics’” last letter. 
I assumed the rotating simple pendulum to be turning with uni- 
form velocity. It appears to me there are three forces in equi- 
librium. I take the tension on the pendulum rod to be the 
resultant. Its vertical component balances gravity, and its 
horizontal balances centrifugal force. These two balancing forces 
are equivalent to the resultant. The pendulum bob will therefore, 
neglecting friction, continue to revolve in its orbit as if no forces 
existed. 

In the case of the ballistic pendulum, expressing Newton’s third 
law algebraically, MV = mv, this equation may be put in the 

3 MV2 “et 


form 3 MV: = 


—.=-7 that is, the energies are inversely as the 
gmt M 


masses. If the block and bullet weigh 50 times the weight of the 
bullet, the block can only arrest »yth part of the energy of the 
bullet, so far as external work is concerned. This means that th: 
bullet having converted a certain amount of beat into kinetic 
energy in the gun can never be brought to rest until the san 
amount of energy is applied to it reversely, either in the form of 
heat energy or actual energy, or a combination of both. 

I quite agree with all he says in the rest of the letter. 

March 2Ist. 


DERWENT AQUEDUCT. 

Sik,—At the conclusion of the article on ‘** The Grindleford to 
Rowsley Section of the Derwent Aqueduct,” in your issue of the 
4th inst., you refer to my father, the late Mr. George Bell, as the 
contractor, and that the work was completed by his trustees, A 
year before his death, my father, for family reasons, converted 
his business into a private company, viz., Geo. Bell and Sons 
Limited, who carried on this work for him, and after his death on 
behalf of his trustees. As an inquiry has been received in conse 
quence of your article as to whether his business is being continued, 
I shall be much obliged if you will kindly either insert this letter 
in your next issue or a note to this effect. 

Gro, E, BELL, Governing Director, 


London, March 21st. George Bell and Sons, Limited. 


Hanvy TrRAMMEL HkEAps.—We have received from Mr. J. H. 
Knight, Barfield, Farnham, a sample set of trammel heads intended 
for the use of draughtsmen, carpenters, &c. These heads are 
somewhat different from what are usually used, and, in fact, con 
sist simply of stout wire bent into suitable forms, one piece being 
pointed for the pivot and the other formed to hold the pencil, the 
latter being held tightly by means of a wedge. It is intended that 
these heads should be used in conjunction with a folding rule or a 
similar shaped lath of wood. 

Map OF THE SouTH WALES COALFIELD..~A map, of which we 
have received a copy, has recently been published by the Business 
Statistics Publishing Company, Limited, 12, James-street, Cardiff. 
showing the steam and anthracite properties in the western section 
of the South Wales coalfield. The scale adopted is large, lin. to 
the mile, so that the map shows the area represented in some 
detai]. The railways, docks, canals, steam coal and anthracite 
properties, patent fuel works, and the boundaries of the coalfield 
are all clearly shown, so that the map should prove of consider 
able value both to those in the district and others outside it whu 
are in any way connected with the Weish coal mining industry. 

THE COLD STORAGE AND Ick AssociaTION.—The eleventh annual 
meeting of the Cold Storage and Ice Association will be held at 
Manchester on Wednesday and Thursday, April 27th and 28th, 
1910. The first day’s proceedings will begin in the afternoon, 1n 
order to give members time to travel to Manchester by the morn 
ing train The meeting will be held, by permission of the Lord 
Mayor, in the Town Hall, Manchester, and the chair will be taken 
at 3 p.m , when the following papers will be read and discussed :— 
“The Inspection and Distribution of Food, Animals and Meat, 
by Mr Frank Knowles; ‘‘ Municipal Cold Storage and Ice 
Making,” by Captain J. L. Wade. The eleventh annual dinner 
will be held in the evening of the same day, April 27th. The 
meeting will be resumed early in the morning of the following 
day, April 28th, to transact any annual business, immediately 
after which members will engage in the various excursions. The 
arrangements are in the hands of a local committee, of which 
Mr. R. Pike is the hon. secretary. 
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RAILWAY MATTERS. 


Ix 1909 the Liverpool Corporation Tramways carried 
121,532,940 passengers, the traflic receipts amounted to £561,271, 
and the mileage run was 11,952,373, As compared with the figures 
for 1908, the passengers decreased 394,943, or -3 per cent., and 
the receipts were less by £1873, or -3 per cent. Since the Corpora- 
tion owned the cars £234,970 has been contributed towards the 
relief of the rates. 


Wirn reference to the proposed extension and electri- 
fication of the Victoria-Diamantina Railway, H.M. Consul-General 
at Rio de Janeiro reported, under date January 31st, that ‘‘ defini- 
tive studies ” were to be begun at once from the Barra do Rio 
Santo Antonio, on the river xe, to Itabira do Matto Dentro, 
and from Itabira to Santa Anna dos Ferros, a total distance of 
about 186 miles, It was hoped to complete these surveys within a 
very short time. 


FoLLowING the specifications of the transportation 
committee of the Chicago City Council, states the Hlectrival 
World, lower steps on the local street cars are to be adopted. All 
of the existing equipment now in operation is to be modified in 
accordance with the new requirements, and 50 new cars under 
construction for the Chicago City Railway Company will be made 
to conform to the new specifications, The average height of the 
steps on the cars when new will be about 15in., although after the 
treads of the wheels have become worn this will be reduced to 
about 14in. The cars in use at present will be changed as rapidly 
as they can be withdrawn from service and overhauled in the repair 


she ps. 


AccorbINnG to the Engineering and Railway Review, 
Mr. B. J. Arnold has been appointed by the Mayor of Chicago to 
draw up a set of plans for the construction of an underground line 
in the business district. The city will have money enough to build 
eight or nine miles of subway from its accumulations from the 
street railway company’s dividends, and the street car companies 
themselves are bound to contribute £1,000,000, This will give a 
fund of £1,900,000, and it is believed this is sufficient to start the 
actual work on the subway. It is proposed to build these eight or 
nine miles in the middle of the city with this fund, making them a 
sort of hub for the lines to be built later. This hub is to be so 
arranged that it will permit of additions extending into the suburbs 
as the population increases, 


Some details are given in the Railway Gazette of the 
new rolling stock which is on order for the Metropolitan District 
Railway. With the exception of the interior mouldings, which 
will be of fireproofed mahogany, they will be constructed entirely of 


steel, and they will thus differ from the present cars, the bodies of | 


which are mainly of non-inflammable timber. The exterior will be 
quite smooth, no rivets showing. The seating capacity will be the 
same as in the present trailers, but slightly more room will be 
given, and there will be no divisions between the seats, which will 
be a little wider and tilted towards the back. Middle doors will 
be retained. but glazed screens on each side of them will protect 
passengers from draught. The bogie trucks will be of more sub- 


stantial design, and will have a longer wheel base, but the electri- | 


cal equipment will be the same. 


WE hear that a convenient truck for the handling of 


signal material for railways has recently been brought out in | 


America. It is designed to serve as an improved substitute for 
the ordinary push car, and can be readily placed upon or removed 


from the track by one man, while dumping to the outside of the | 


track is accomplished by throwing over a slight overbalance. The 
truck consists of a frame about 4ft. long carried upon two grooved 
wheels riding the ordinary track rails. To the middle of one side 
of the truck frame is attached a handle projecting upwards by 
which the truck is pushed and the balance maintained. In hand- 
ling heavy loads some attention should be given in loading to 
the distribution. If balanced so that there is but a slight pre- 
ponderance of load to one side, this can be maintained with but 
little exertion beyond that required for pushing, and by the dis- 
turbance of this artificial equilibrium the load is easily dumped at 
the side of the track. A further advantage of the construction 
is = in pushing the operator may walk in the middle of the 
track, 


Tue Philadelphia Rapid ‘Transit Company, after 
experimenting for a long time in a small way, has perfected a 
number of interesting welding processes with an electric arc at its 
Kensington-avenue shops, T'wo welding outfits have been erected, 
and the work of the forge shop is now confined almost entirely to 
upsetting and forming. All grades of wrought iron and steel are 
successfully welded with the electric arc, and even malleable iron 
gear cases have been repaired with this process. Current at from 
14 to 20 volts is used to form the arc. The carbon pencil is 
secured in a wooden handle and is connected to the positive lead 
of the water rheostat which regulates the voltage. The piece to 
be repaired is mounted on a bench and is connected to the 
negative side of the rheostat. By playing the point of the carbon 
pencil over the surface to be welded the metal is brought up 
quickly to a full welding heat, which is localised at the break. 
The weld is finished on an anvil by hammering until cold in the 
usual manner. A special flux is necessary to secure satisfactory 
welds with steel. 


Detats were recently published of the results which 
have so far been noted in connection with the service tests of 
catenary suspension systems which have been in progress for nine 
Potagg rand 35 on an 11,000ft. section of the Connecticut Railway. 
Six leading manufacturers were each requested to erect about 
1700ft. of single catenary for wheel operation at speeds of 40 miles 
per hour. The amount of sag, the types and spacings of hangers, 
and the general details of design and installation were left to the 
manufacturer, subject, however, to the condition that the poles 
were to be spaced 150ft. apart on tangents and 75ft. apart on 
curves, with the nearest face of the pole distant at the level of the 
top of the rail, 10ft. 6in. from the centre line of the steam track, 
and 7ft. 6in. from the centre line of the track in the highways. 
Bracket construction was specified for tangents, and both span and 
bracket construction for curves of all details of the various instal- 
lations are given in the Electric Railway Journal for February 26th, 
and are well worth careful study. The behaviour of all the instal- 
lations was satisfactory, but the general result of the test was once 
more to emphasise the need of standardisation. 


Durine the past three years the Canadian Pacific 
Railway has sold and colonised over 1,000,000 acres of rich 
agricultural land in the Bow River Valley, Alberta. In order to 
prove the merit of its farming proposition the Railway Company 
established on this tract a large number of demonstration farms on 
which were grown every product of the north temperate zone. 
Over 1000 miles of irrigation canals have been constructed in this 
tract of land ; one branch line of railway running north from the 
main line at Langdon is now in operation for about 40 miles, and 
another branch extending east the full length of the 3,000,000 acre 
project will be built during the present year. This region, 
recently inhabited only by cattle, antelope, and coyotes, is now 
dotted over with new homes, the purchasers in the Bow River 
Valley p=) Speen Americans. The company estimates that at 
least 1,500,000 acres of the 3,000,000-acre tract can be put under 
irrigation at a total cost of perhaps £1,800,000, and the 3000 miles 
of canals, ditches, and laterals necessary for the irrigation of the 
project will be completed by 1915. The thousand miles of canals 
already built are now in use. Seven new towns have sprung up on 
the main line east of Calgary asa result of this railway colonisa- 


NOTES AND MEMORANDA. 


A SOUND-PROOF wall has been constructed at 50, East 
Fifty-Ninth-street, New York, which is occupied by a printing 





be troubled by the noise of printing presses. It is built of terra- 
cotta blocks, such as are used in floors and partitions, with their 
interior spaces stuffed with mineral wool. 


BETWEEN July 1st and December 31st, 1909, at Shide, 
in the Isle of Wight, 279 earthquakes were recorded. Each of 
these records is confirmed by corresponding observations at other 
observatories, whilst many of them are known to be the surviving 
efforts of earthquakes which were large at a distant origin. They 
are therefore of great importance. The instruments at Shide are 
of the type adopted by the British Association, recording on paper 
moving at a rate of 4mm. per minute. During the same interval 
of time Hamburg recorded 123 shocks, Strassburg 64, and Laibach 
42. These great differences in the number of records obtained at 
different stations appear to be almost entirely due to the type of 
instrument employed. Those which record on smoked paper are 
excellent for large disturbances, but fail to record movements 
which are small. 


A LonG article on the temperature that cotton can safely 
withstand has recently appeared in La Revue Electriqgue. It goes 
to show that the disintegration of cotton commences at a tempera- 
ture in the neighbourhood of 115 deg. Cent., and that prolonged 
exposure to a temperature of 105 deg. Cent. does not appear to 
injure the cotton. Above !25 deg. Cent. cotton rapidly deteriorates. 
A useful series of experimental determinations is referred to in the 
article for approximating to the maximum temperature of an 
armature body when both its mean temperature and its surface 
temperature are known. The ratio of the excess of the maximum 
to the defect of the surface, both with respect to the mean tem- 
erature, is tabulated for a variety of geometrical conditions. 
This ratio ordinarily averages 0.4, so that if the surface tempera- 
ture of adynamo armature body is 10 deg. lower than its mean 
temperature, the highest temperature therein will be about 4 deg. 
higher than the mean. 





A RECENT issue of the Electrical World states that a 
patent has been granted to Mr. I. Ladoff for a new type of anode 
arc lamp electrode, for use with a cathode electrode containing 
ferric and titanic material. The anode consists of an alloy of 
nickel and chromium, the relative proportions depending upon 
whether the electrode is to be used as a constant potential or a 
constant current lamp, the proportion of chromium being less in 
the latter case. Alleys in which the nickel content varies 
from 90 to 50 per cent. and the chromium content from 10 

to 50 per cent. have been found the most effective. The electrode 
is consumed very slowly, at the rate of lin. of its length in from 
| 50 to 100 hours, according to diameter. It has been found 
| preferable to construct electrodes in the proportion of 2in. in 
| length and }{4in. diameter. The lower cathode, composed of ferric 
| and titanic material, has an average life of approximately 250 
| 
| 
| 





hours, and the above size of anode will ensure the same rates of 
| consumption. 


A SERIES of experiments has been made recently at 
the Bureau of Standards at Washington to determine the proper 
source of light to combine with the mercury are to produce the 
best imitation of average daylight, and the results are embodied 
| in ——_ by Mr. H. E. Ives in the November (1909) number of 
| the Bulletin. It appears that of the ordinary lights, the Welsbach 
| mantle, the carbon, the tungsten, and the tantalum filament glow 
| lamps are all nearly complementary in colour to the mercury lamp, 
and have, therefore, only to be combined with the latter in suit- 
able proportions to produce satisfactory imitations of daylight. 
The best proportions are 1 candle-power of mercury light to 0.57 
candle-power of Welsbach light, 0.54 of tungsten, or 0.50 of carbon 
glow light. The watts per candle-power required are 0.80 for the 
tungsten and 1.4 for the carbon filament combinations respectively. 


author finds from the cost of running that the Welsbach-mercury 
combination compares closely with the tungsten-mercury one in 
efficiency. 

THAT compressed air caused alge growths in the water 
supply of Frankfort, Ind., is the opinion expressed by Mr. J. B. 
Martin in a paper read recently before the Indiana Sanitary and 
Water Supply Association. The supply for this city, Mr. Martin 
stated, is drawn from a 30ft. stratum of water-bearing sand and 
gravel lying between strata of impervious blue clay. In 1892 an 
air lift was used to aid the flow, for the ground water level had 
been receding gradually for some time. At no time prior to the 
use of compressed air, according to Mr. Martin, was the taste or 
odour of the water objectionable, but after its use growths of 
alge were such a constant source of trouble that the air lift 
method was finally abandoned in 1907. While the air was used 
the water was discharged into two covered brick storage reservoirs, 
waterproofed on the inside and cleaned regularly, so that, in Mr. 
Martin’s opinion, the presence of alg could not be attributed to 
exposure of the water to sunlight. After the air lift method had 
| been superseded by impeller pumps in the wells alge caused no 
further trouble. 





| 

A Goop many creaks, groans, and rattles on a car, states 
| a motoring contemporary, come from the body and bodywork, 
and many a silent chassis is so spoiled. Of course, it may be due 
to bad bodywork, through poor workmanship and unseasoned 
wood, but there is one cause which may affect the very best body- 
work, and that is the careless way in which people treat their 
cars. If they draw up at the side of a road to admire a view or to 
enjoy an open-air meal, in many cases they turn the car on to the 
grass, or half turn it on, so that one side of it is down in the gutter, 
one wheel on a high grass mound, and perhaps the other in a de- 
pression in the grass. Perhaps the car is left in this position for 
an hour or more, and it will often be found impossible to shut the 
doors or latch the bonnet till it is driven off the grass on to the 
road again. This carelessness means the whole time the car has 
been standing the frame has been more or less deflected, and it is 
very apt to strain the body, so that doors which were hitherto 
silent begin to rattle, or the body to creak. It is always well 
therefore to see that the car is not left in a position which sets up 
these needless strains. 


TuE first electric smelting furnace of the Stassano type 
to be erected in Austria is in operation at S. Pélten, where a 
second is in course of construction. The furnace is of 250 horse- 
power, and was tested, at the time of taking it over from the 
makers, with a charge containing about 15 per cent. tool steel 
scrap and 85 per cent. of mild scrap iron and nail points. In spite 
of the refractory character of the charge, the refining process was 
effected with a consumption of only 1010 kilowatt-hours per ton of 
molten charge. For a first attempt this may be regarded as 
satisfactory, and the figures have since been reduced to about 
810 kilowatt-hours. The results as regards the fining agree fully 
with those obtained in other plants of the same class, and 
although the metal is generally of low carbon content—frequently 
as little as 0.1 per cent.—suftficient heat is attained for pouring 
small and thin castings satisfactorily. The consumption of current 
is very uniform, the plant working parallel with the lighting and 
power circuit of the local municipality, from whose mains the 
supply is drawn, without giving rise to the slightest disturbance. 
A new feature in this particular plant is the periodicity of the 
polyphase current—25 periods per second—whereas the other 
furnaces already constructed work with a periodicity of 50. This 
change has not caused any inconvenience, the Stassano furnace 
having the advantage of being independent of the periodicity of 





tion, and over 20 grain elevators are in operation in the district. 


the operating current. 


Although the Welsbach cannot be compared in this way, the | 


plant, in order that the tenauts of adjoining apartments may not ; 


| current was carried through the metal or gold leaf. 


MISCELLANEA. 


THE new signalling system with bells, states the 
Electrical Engineer, is now in operation under the Straits of 
Gibraltar. It corresponds to a long-felt want on the part of large 
mail and freight steamers passing between Spain and Africa. It 
is expected that the bells will contribute greatly to the safety of 
vessels passing in foggy weather through the straits. 


TENDERS are to be invited for the supply and erection 
on the quays at Bordeaux of special discharging apparatus 
together with hcppers and overhead transporters. The value of 
the work to be done is approximately £71,200. Manufacturers 
desiring to submit tenders should apply before April 5th to the 
Ingénieur en Chef de la Chambre de Commerce, Service et Outil- 
lage du Port, La Bourse, Bordeaux, giving references with regard 
to their ability to tender for such work. 


Tue old idea of utilising the rise and fall of the tide in 
connection with the production of electricity, states the H/ectrica! 
Review, has been revived by August Hanns, of Berlin, who has 
placed before the Oldenburg Diet a scheme for dealing with the 
ebb and flow in the Jade Bay. The scheme projects the supply of 
cheap light and power to the districts of the bay and the adjoin- 
ing districts of Prussia and Bremen. According to the calcula 
tions made by the author of the scheme, who has petitioned the 
Diet for a grant of £3000 for the installation of experimental 
plant, the cost of production would amount to from 4d. to ;d. per 
kilowatt-hour. 

THE moving picture is now applied to educational pur- 
poses. Chemical tests are now exhibited on the screen. There 
are films illustrating the electrolysis of water, action of nitric acid 
on silver, and action of aqua regia on metallic gold, &c. The test 
tube is thruwn on the screen many times enlarged, and the 
chemical action is clearly illustrated. Most unsavoury but educa- 
tional is a film illustrating the peril of the fly. The flies are shown 
laying eggs in unsavoury places, and before the eyes of the specta- 
tors the eggs develop in heaps of wriggling maggots. In the final 
stage the winged fiy is sbown in all its unsanitary glory. Still 
another film exhibits the acrobatic fly lying on its back juggling 
various articles with its feet, and even swinging a dumb-bell as 
large as the insect itself. 

Ow Friday last, at the Royal United Services Institu- 
tion, the Aeronautical Society held their first meeting of the forty- 
fifth session. Mr. E. P. Frost presided, and Major Baden-Powell, 
Mr. Cody and a large number of members attended. Mr. F. W. 
Headley gave an interesting lecture on ‘‘ The Flight of Birds,” 
illustrated with lantern slides. In the course of his remarks, Mr. 
Headley stated that aeroplanes had to fly fast to maintain stability, 
whereas a bird could fly as slow as it pleased. But it was no use 
for the bird even to move its wings rapidly on the same column of 
air. This would become broken and so would not sustain it. Soa 
helicopter would not fly or raise itself unless it was also furnished 
with a propeller to give it forward motion. Birds in flight gained 
their progression by throwing their wings forward as well as down- 
wards. Photography had helped to prove this fact considerably, 
and it was due to this art that so much had been learnt of how 
birds fly. 

SPEAKING at the Royal Institution recently on 
‘Electric Waves and the Electro-magnetic Theory of Light,” 
Sir J. J. Thomson described light as an electrical disturbance. 
Metals, as they knew, were opaque to electric waves, and- opaque 
to light. That most desirable thing, a transparent metal, was an 
impossibility. They had found, however, that metals were more 
transparent than, according to some theories, they ought to be. 
They could, for instance, pass light through gold leaf. He gave a 
demonstration of this, the light thrown on the screen being green. 
They could, he proceeded, calculate how much light ought to get 
through gold leaf of a given thickness. Experiments had thrown 


| a great deal of light upon the mechanism by which the electrical 


He thought 
they might look forward to getting a considerable extension of 
their views on the nature of light by further study of the electro- 
magnetic theory, which had given rise to serious question. The 
discovery of that theory would always remain a great and memor- 
able thing in British science. 


Last Friday Professor $. M. Dixon lectured at the 
Municipal Technical School to the members of the Birmingham 
Metallurgical Society on ‘‘ Mechanical Tests for Steel.” As an 
engineer he called the attention of metallurgists to points to be 
remembered when they were sending in specimens of materials to 
be tested. He remarked that at the University of Birmingham 
specimens were frequently received from metallurgists and others 
that were not suitable for the tests to which they were to be sub- 
jected Generally in England metallurgists and those who were 
engaged testing the strength of materials were not really working 
on the same lines, and it was to their interests that they should 
associate as well as they could with one another. Professor Dixon 
went on to indicate the standard dimensions which should be 
observed in specimens of steel submitted for testing, and described 
the machinery employed in the tests. He exhibited a number of 
lantern slides, which included pictures of the 300-ton testing 
machine that is part of the equipment of the engineering depart- 
ment of the Birmingham University. 


Tue first proposed “ rules of the air” have been submitted 
to the French Minister of Public Works. The Secretary of the 
Aero Club Committee responsible for them explains their main 
features in a recent issue of the Matin. Aerial traffic is not to 
circulate at the height of less than 50 m. over buildings and 
enclosed property, nor are aerial vehicles to stop over enclosed 
property at any height below 500 m. All aerial craft passing each 
other are to do so on the right. Aeroplanes and heavier-than-air 
machines are to give way to dirigibles. Towns are to be circum- 
navigated unless special permission to fly over them has been 
obtained. Aviators are to pass an examination and receive a licence 
before taking to the high road of the air. Air craft are to bear 
their licence numbers in large characters. In order to facilitate 
air traffic, all buildings over 50 m. in height must at night bear 
lights at every succeeding 50 m., so as to indicate the height and 
the roof in all its extent. The names of villages are to be painted 
in large letters upon the roofs of all railway stations. No dangerous 
ballast is to be thrown overboard from balloons, which must be 
furnished with streamers, so as to indicate the direction in which 
they are travelling. 


A NEw telephone cable will shortly be laid between 
England and France to supplement those now employed for the 
telephone service between London and Paris. Electrical Engineer- 
ing states that as a result of negotiations between the two 
countries it was decided that two new cables should be laid, each 
containing four wires—two circuits. One cable will be laid by 
each Government ; but while the French cable will probably be 
more or less of the same type as those already in use, the British 
one, which is already manufactured and is waiting for a favour- 
able opportunity for laying it, embodies the most recent improve- 
ment in the design of long-distance telephone lines, viz., the 
insertion of ‘loading ” coils at intervals along its length. Instead 
of its scope being limited to conversations between London and 
aris, it has been designed so that it will be possible to converse 
through it between Paris and all the large towns in the Midlands 
and North of England, and even to Glasgow, by utilising the 
existing land lines. Tests show that the electrical properties of 
the cable predetermined by the designers have been accurately 





fulfilled, and it is reasonable to expect that when once the cable 
is taken into use between Paris and London the extension of the 
telephone service to the North will be carried out as soon as the 
necessary traffic arrangements have been completed. 
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The Dreadnought Controversy. 


THE paper on the battleship of the future read 
by Admiral Bacon at the Naval Architects last 
week revived in a mild form the controversy which 
raged round the design of the Dreadnought some 
time ago. Sir Gerard Noel accurately described the 
paper asa defence of the Dreadnought, and we 
may treat Admiral Bacon’s rejoinder that no defence 
is necessary, much as a judge would a counsel who 
submitted he has no case to answer. Now, as 
every schoolboy knows, the features which dis- 
tinguished the Dreadnought from all previous 
battleships were principally the increase of dimen- 
sions and speed and the absence of a secondary 
armament. In the words of Admiral Bacon: 
| ““ The directness which characterised the Admiralty 
administration of that period swept aside all com- 
promise and designed a ship with no guns of any 
sort except the 12in. and the 12-pounder.” The 
increase of dimensions, coupled with the introduc- 
tion of turbines, made possible the increase of speed, 
|so that it is not necessary to refer to dimensions 
and speed separately. The wisdom or otherwise of 
the increase of size affords little scope for profitable 
discussion, since in the history of naval construc- 
tion there are two outstanding indisputable features 
—that size always tends to increase, and that from 
'any one stage in the development no return is 
possible to smaller dimensions. Once the step is 
made it is irrevocable, and even those who regret 
the increased cost of the Dreadnought type will 
agree that unless some discovery of a_ revo- 
lutionary character is made a_ return to 
smaller battleships is out of the question. 
Vessels of corresponding or larger size are 
being built by foreign Powers, and it would be folly 
to build on a smaller scale than our neighbours. 

The real point in this discussion of size is 
often missed. It is the only profitable point to 
consider in this part of the controversy, and it is 
this : Displacement will grow as time goes on, but 
it ought to follow a natural law, and not be arti- 
| ficially hastened. It would be as reasonable to 
|argue that since we must all “shuffle off this 
| mortal coil’? we may as well commit harri-kari at 
| once, as rapidly to increase the size of our ships 
because we foresee that some day the displacement 
| will be double what it is at present. This country, 
above all others, requires a numerous fleet, and as 
our financial resources are not infinite, increase in 
cost of individual ships must eventually result in a 
restriction of the number, and it would appear fairly 
obvious that, subject to the individual vessels com- 
paring favourably with contemporaneous foreign 
vessels, they should be as small as possible. The 
point is, we repeat, not whether it is possible to get 
greater fighting powers on a larger displacement. 
If that were the only thing to be considered the 
resources of engineering would allow us to go up to 
vessels of 50,000 or 60,000 tons immediately. 
What we have to consider is whether the develop- 
ment of foreign vessels calls for increase of size, 
and, if so, what is the minimum which will give us 
the necessary advantage. The balance of evidence 
is against the contention that the increase in the 
Dreadnought was at the time justified by the action of 
foreign Powers, but as we cannot now go back it ought 
to bea cardinal consideration that similar steps are 
not taken in future. Unfortunately, the Dread- 
nought, instead of, as was hoped, stifling competi- 
tion, has put additional life into it, and we have 
already reached in this country a displacement of 
26,500 tons, while in America battleships of 
32,000 tons are in contemplation. The situa- 














| 
| 
| 
| 
} 


tion is analogous to the wars of rates. which 
occasionally disturb the commercial world, and 
which, if they do not ruin one or more of the com- 
petitors, are only ended by an agreement to limit 
prices. 


It is too much to expect, in view of the 











non-success of efforts in this direction in the past, 
that any agreement is possible towards limitation 
of armaments, either in respect to size of vessel or 
numbers. - , 

We turn to the other feature of the Dreadnought 
design, and here, as Sir William White remarked, 
it is astonishing that every considerable naval Power 
except ourselves.remains convinced as to the value 
of a powerful secondary armament. A distinction 
must be drawn between the smaller guns, such as 
the 12-pounder or 4in., which are only expected to 
be of service against torpedo attack, and the 
secondary armament proper, which, strictly speak- 
ing, should embrace any guns of calibre between the 
main armament and the 6in. weapon. Some people, 
indeed, consider the 6in. as an ideal anti-torpedo 
gun, though it would be almost as accurate to 
describe a sledge hammer as the ideal instrument 
for cracking nuts. Torpedo attacks are not 
made in the open when the vessel attacked 
has ample time to train her guns on tke 
torpedo boat or destroyer, unless it is at the end of 
an’ engagement against a practically disabled 
ship. They are made under cover of darkness or 
some other favourable screen, and to be effective 
the attack must be sudden and unexpected. To 
meet such an attack under these conditions 
volume and rapidity of fire rather than strength of 
individual hits is essential, for it is fairly certain that 
much of the shooting will, even with the best-trained 
gunners, be wide of the mark under such adverse 
conditions. _The numbers of guns mounted for this 
purpose is therefore more important than their size, 
providing they be of such calibre that a single shot 
can disable the adversary. A single 12-pounder 
shell -will wreck a destroyer’s engine-room, and a 
4in. shell accurately placed between wind and 
water would in all probability sink her. As the 
effective range of the torpedo is increased the size 
of the anti-torpedo gun must go up also, so as to be 
equally effective against destroyers at the longer 
ranges, but it is easy to see that the smaller the 
gun which is suitable for the work the greater will 
be the number of positions which can be found for 
mounting it in a vessel of givendimensions. These 
are considerations more or less outside the range of 
controversy, but the efficacy and desirability of 
mounting guns intermediate in size between the 
anti-torpedo and main armament is a question on 
which opinion is very sharply divided in this 
country, though, as we have stated, other navies 
seem to entertain no doubts at all on the subject. 
The reasons which Admiral Bacon gives against 
the secondary armament are two in number. The 
first is that these guns tend to reduce the 
accuracy of fire of the heavier guns, and the second 
that the weight, and therefore the extra tonnage, that 
the installation demand could be better devoted to 
other purposes. He also stated that they could not 
be mounted without restricting the fire of the heavy 
guns, but this argument was demolished by Sir 
William White, who pointed out that in some 
American ships eight large guns had been employed 
with a powerful secondary armament free from the 
defect which Admiral Bacon said must accompany 
it. As to the question of fire control it does not 
require an expert to appreciate Admiral Bacon’s point 
as to the difficulty of correcting the fire of different 
calibres of guns with varying rapidity of fire and 
varying external ballistics. The matter is no doubt 
of importance with respect to gunnery returns and 
target practice, but the point is what exactly will 
be the extent of this disability under real conditions. 
The experiments .carried out against the old battle- 
ship Hero are reported to have shown that fire 
control stations are not likely to survive after the 
first few minutes of an engagement, and if this is 
the case firing would become independent, and each 
gun’s crew would have to rely upon its own 
judgment. Under such conditions some accuracy 
of fire due to the absence of fire control would be 
lost, but it does not appear likely that any one gun 
would interfere with another’s accuracy. 

No one can read the absorbing narrative by 
Captain Semenoff of the battle of Tsu-Shima with- 
out being struck by the undoubted havoc which the 
6in. guns of the Japanese vessels caused, and the 
fact that since the war the Japanese themselves 
have laid down battleships with powerful secondary 
armaments shows that. they appreciated the part 
which these guns played. Admiral Bacon, in his 
reply, endeavoured to discount the lessons of Tsu- 
Shima by the arguments that this battle was fought 
with old type ships; and that gunnery had enor- 
mously improved since that date. From a less 
powerful advocate than Admiral Bacon these 
arguments would appear entirely inconclusive. We 
must assume equality of type of ship on either 
side, and what was true of battleships of the Royal 





308 


THE ENGINEER 








Marcu 25, 19 


10 





Sovereign and Majestic era should also be true, 
mutatis mutandis, of vessels of the Dreadnought 
era. The argument based on improvement of 
gunnery also has little weight unless we assume 
that the fire control remains undamaged, and 
so gives the single-calibre ship the advantage. 
Another point, which escaped notice at the meet- 
ing. is the fact that larger guns have a much shorter 
life than the smaller. The longer a decisive action 
is deferred in a naval war the more important rela- 
tively becomes the secondary armament, as the big 
guns become badly worn and accuracy of shooting 
falls off more rapidly than in the case of the smaller 
guns. This point is brought out in Captain Seme- 
noff’s book, and no doubt in a measure accounts 


for the large proportionate effect produced by the | 


Japanese 6in. guns. The question of secondary 
armament is, as Sir William White said, a vital 


one, and in view of the decided course taken by | 


other navies should be carefully reconsidered. 


The Area of Contact Between Tire and Rail. 


THE desire to satisfy curiosity is the first cause of 
research. 
use of various phrases; we may talk of the glory 
of science, and of intentions to improve the condi- 


tions of the human race; but at the root lies the | 


original desire to know, and this desire is responsible 
for the carrying out of various inquiries too numerous 
to mention which are either of doubtful utility or 
of none at all. Among the first may be classed 
experiments intended to determine the contact area 
between a railway wheel and the rail on which it 
rests. It does not appear that if we knew we would 
utilise the information in any way; nor would 
possession of the facts settle any question concern- 
ing train resistance. It might help us, perhaps, to 


We may dignify our proceedings by the | asguae : : | 
| something in the way of an electrical micrometer | 


to carry probably 31,000 lb. 


that of doubt. 


measured. 


carbon paper under them and letting them down. 
Very thin white tissue paper was interposed 


—we are not told which. The wheels were then 


had its area measured by a planimeter. 
gave the assumed contact surface. It will be seen, 
however, that under these conditions the rail and 
wheel were not in contact. 
| paper intervened. It may be said that the quantity 
was excessively small. But let it be remembered 
how small is the distance between the circum- 
| ference of a circle 3ft. in diameter and the tangent 
made by the rail even an inch from the vertical 
and yet without contact, and it will be seen that 
even the thickness of the thinnest tissue paper may 
seriously modify results. However, it is probably 
impossible to devise any better method, uniess 








| could be devised ; or, to be more accurate, a method 
| of using a fairly familiar instrument. 

Measurements were made with the flange in 
contact with the rail, with it as far away as it would 
| go, and with it in the intermediate position. The 
| carbon prints resemble irregular ragged edged blots. 
| Those of our readers who desire detailed informa- 


|porary. The results are not what were to be 
| expected. 
|contact area should be shown with the heaviest 


| and stiffest rail. But the contrary was the case. 


We now leave the region of certainty for 
Obviously _ everything depends | been adopted, has been voluntarily given up by the 
on the way in which the area of contact was | employers, there are numerous instances of strikes 
That was done by jacking up the| resulting from its application. The system, accord. 
wheels a little way and then putting strips of|ing to the report, varies greatly in the same 
| between the carbon paper and the rail, or the tire | 
raised, and the black patch left on the tissue paper | 
The result 


Two thicknesses of 


| tion we must refer to the pages of our contem- | 


Thus it seems obvious that the least | 


decide what was the best metal to put into a tire | All wheels, all positions considered, showed areas of | 
—whether, that is to say, it ought to be hard or | Contact greater for the 90 lb. rail than for the 75 lb. | 
soft ; and it might give us some hints as to loco- | Fail, Van, 0.51 square inch compared with 0.394 | 
motive adhesion anomalies, and even as to the|Sauare inch. The flange “away” from rail gave | 
cause of “roaring rails,” and the wear and tear of | the greatest area for both rails. The flange " nor- 
permanent way. But nothing of this kind is certain. | ™#!” gave least on the 90 Ib. rail and the flange 


Nevertheless, the contact area problem possesses a| #8ainst”’ on the 75 1b. rail. Again an experiment | 
general interest for a great many people. | was made in which the rails were rigidly supported 


It is some time, until quite recently, since any at- | throughout their whole length of 2ft. on the steel 


new, weighing, with the axle, 2675 lb., and designed | motive, and electrical sections of the industry, 


where repetition work is the rule. While there jg 
/no single instance where the system, once it has 


| establishment. 

So much for the facts elicited by the Com- 
mittee. Next let us consider the opinions which 
they have formed upon the subject under dis- 
cussion. They say” the operation of the system is 
| destructive of collective bargaining and trade union- 

ism, while it encourages disorganisation.”’ They are 
also—with the exception of Mr. J. J. Stephenson 

of opinion that it creates unemployment. Here are 
/some more views:— The system leads to the 
| scamping of work. Men turn out work witha view 
| to satisfying certain inspection tests rather than to 
| have example of the best work which the skill and 
industry of designers and workmen can produce.” 
As to the question of recommendations, they say 
that “ by destroying craftsmanship and encouraging 
| specialisation the system is harmful to the industry, 
which, moreover, is burdened by a horde of super- 
vising officials, whose maintenance as a_non- 
producing class imposes a tax upon profits; and 
that, further, the system is a menace to the com- 
munity at large, owing to the abnormal and con- 
| tinuous increase in unemployment, which is directly 
| due to its working, and which is bound to become 
| intensified as the system extends.’’ With reference 
‘to this interesting recommendation, it is curious 
to note that although, according to the Com- 
|mittee, the premium bonus system is a tax on 
industry, no employer who has adopted it has 
lever given it up! Volumes could not say more! 
|The Committee, as we have seen, give several 
“reasons” for condemning the premium bonus 
system. We are reminded of the three reasons 
offered by the Mayor when he apologised to Queen 
Elizabeth for not having the bells rung in her 


}honour. “There are three reasons, Madam. The 


first is that there are no bells to ring.” “ Sir, 
said the Queen, “ That is enough; I need not know 
the other reasons.” And so it is here. The pre- 
mium bonus system offends against the principles 
of trades unionism. That is enough to condemn 





tempt has been made to determine the contact area. | bed of the testing machine, the box of ballast and 
the sleepers being removed. It was found that 
with the 90l1b. rail the area was reduced, while, 
quite curiously, with the 75lb. rail it was not. 
The maximum area obtained in any way was_| foregone conclusion that this would be the result of 
.66in. with cast iron—chilled—wheels and a load | the Committee’s deliberations upon the evidence, it 
of 18,000lb. The minimum area was .283in. with | seems to us that they went to a great deal of un- 
the same load, steel tires, and 75lb. rails. This} necessary expense. It would have been quite 
supports the theory that hard steel tires and hard | sufficient to take a vote at the Trades Union Con- 
rails have a much smaller coefficient of adhesion gress. The result would have been exactly the 
than that obtained with softer metals. | same. 
No pains seem to have been spared to make the | 
investigation thorough. The experiments were | 
carefully devised and well carried out, but after all | 
they cannot be taken as completely representative | [7 ig very desirable that attention as widespread as 
of actual conditions. It is not probable that better | possible should be given to the questions about the 
conditions can ever be secured in a laboratory. The | "Thames Dreadnought asked by Mr. Bottomley in 
interest of the question lies mainly in its application | the House of Commons on Tuesday last, for the 
to locomotive driving wheels, and that when they | pressure of public opinion may do more to prevent 
are travelling, not when they are standing, and}, deplorable occurrence than any official efforts 
possibly sinking, so to speak, into the rail. Another | that are likely to be made. The facts, as they may 
question really of much interest, as bearing on the | he gathered from the questions and answers, are 
wear and tear of track, is how does the rail table extremely simple. It appears that, for the pur- 
stand without crushing loads that may reach | poses of constructing the Thunderer, the Thames 
30 tons on the square inch? Indeed, Mr. Hancock | Jronworks, Shipbuilding and Engineering Co., 
arrives at the conclusion that the stress, not being | [imited, requires a floating crane, and it further- 
equally distributed over the contact area, may reach | more appears that it has seen fit to place the order 
for the crane in Germany. On two grounds 
| we say that such an action is entirely deplorable. 
| In the first place it was accepted by Mr. McKenna 
| that the erection of the crane would be carried on by 
| German workmen inthe Thames yardcontemporane- 
| ously with the building of the ship. He was not 
willing to admit that it would be possible for these 
workmen to discover anything about the design and 
construction of the vessel from such material as 
would come before them. Literally this may 
be correct, but it would be obviously foolish in 
the extreme to permit a large body of foreigners to 
have free access to a yard at the very time when 
secret construction was in hand. Who can doubt 
that the astute German, anxious to learn all he can 
of our preparations for war, and capable,as we know 
him to be,of great skill in securing that information, 
would not seize the opportunity that would be thus 
put into his hands? If Mr. Bottomley is right in his 
facts—and we have so far only his statement for 
it, and Mr. McKenna’s apparent concurrence—then 
we say that some steps should at once be taken to put 
an end to an anomalous and dangerous state of 
affairs. But above and beyond this, there is the 
whole question of British trade and foreign com- 


It is a thing extremely difficult to do. We usually 
find on the top of a new rail, after it has been in ser- | 


vice for a short time, a bright ribbon, varying from | 


#in. to 4in. wide. This gives us the measure of con- 
tact area in one direction. If now we let a locomotive 
stand “on such rails we can set about getting the | 
measure in the other direction by pushing very thin | 
plates under the tread of the wheel as far as they will | 
go from the front and the rear, and measuring | 
the distance between them. This is a very | 
imperfect plan, because however thin the material | 
may be it is clear that if it were thinner it would go | 
in further, and so we come to guesswork. All the | 
experiments, however, that have been made in this 
way point to a contact area between a wheel tread- 
ing a rail with a weight of eight tons of about 
0.5in. It may be less, it cannot be more, unless the 
rail is so weak that it bends, and, so to speak, 
wraps itself round the wheel. It is interesting to 
note that the most recent research confirms the 
accuracy of conclusions drawn from experiments 
made as many as forty-five years ago. The latest 
inquiry has been carried out by Mr. E. L. Hancock, 
Professor of Applied Mechanics, at the Worcester 
Polytechnic Institute, Mass. He has published an 
account of it in the Enyineering News for February 
10th. 

Believing that accurate results could not be got 
on a real railway, because of the various infirmities 
of permanent way, he provided a strong box, in 
which he bedded two real transverse sleepers, | 
placed 14in. apart centre to centre, on broken stone | 
ballast. To these sleepers were spiked 2ft. lengths | 
of normal rails. Two sets of rails were provided, 
one weighing 75 lb. to the yard and the other 90 ]b. 
A pair of real railway wheels on an axle rested on 
the rails, and arrangements were made by which 
the wheels could be loaded through their journals 
with various weights. Those selected were 5000 Ib., 
10,000 Ib.,15,0001b.,and 18,0001b. The wheels were, 
for the purpose of the experiment, distinguished by 
letters. A was apair of new cast iron wheels designed 
to carry probably 22,000 lb. The weight of wheels 
and axle was 1800 lb. B was a pair of cast iron 
wheels, slightly worn, designed to carry 15,000 lb., 
and weighing, with the axle, 1500lb. C was a 
pair of cast iron wheels, considerably worn. One 
wheel was worn hollow on the tread. The other 
wheel was not quite so badly worn. These were 
designed to carry 15,000 lb., and weighed, with the 
axle, 1430 lb. D was a pair of steel tired wheels, 


| 





it in the eyes of the proletariat. Anything which 
| promotes individual effort and fosters the growth 
of a healthy competition is taboo. As it was a 


The Thames Dreadnought. 


as much as 50 English tons to the square roid, 


which is much in excess of that obtaining in modern 
high-power guns. 


The Premium Bonus System. 


Ir may be remembered that in the suminer of 
last year a special conference was held by the 
trades unions to inquire into the premium bonus 
system. The Parliamentary Committee of the 
Trades Union Congress—of which Mr. Shackle- 


ton is a member—have now published their 
report. It appears that they “took evidence” in 
Barrow, Glasgow, Newcastle, Coventry, Erith, 


Chatham, and Portsmouth, “hearing sixty-one 
witnesses in all.” We should like to have been 
behind the arras when this “ evidence’ was being 
taken, in order to count the number of employers 
whose opinion was sought upon the matter. 
But this by the way. The effect of the 
report, which will shortly be considered by 
a special conference of the trades affected, is 
briefly as follows. The premium bonus system 
chiefly affects engineering and collateral trades. It 





is mostly to be found in the ordnance, motor, loco- 
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petition. It is well known that the Thames Iron- 
works brought pressure to bear on the Admiralty to 
give them the order for the Thunderer on the 
grounds that employment was much needed in the 
London area. The same is true of the whole 
country, and if the Thames Ironworks place an 
order at this time abroad it will do no little to 
withdraw sympathy from them at another time. 
There is no doubt whatever of the ability to pur- 
chase a similar crane in this country, and even if 
some small sacrifice is necessary in doing so, we 
trust that the Thames Ironworks will see the 
desirability—nay, the paramount justice—of 
doing so rather than of placing the order with 
naval as well as commercial rivals. 


Welsh Miners. 


THE position in the Welsh coal trade leaves very 
little room for hope. Negotiations have been 
broken off, the ambassadors have left, and the out- 
break of war is imminent. The matter, for the 
moment at least, has gone beyond debate. Every 
aspect of the case that could be discussed has 
been discussed, and each side has offered empty 
concessions which would not satisfy the other. It 
cannot be said that the fight is entered upon 
thoughtlessly or hurriedly. The questions in dis- 
pute have as a fact been very carefully and fully 
thrashed out, and it is because no compromise is 
possible that the struggle seems inevitable. The 
employers have gone as far as they could go unless 
they are prepared to surrender step by step along 
the whole line to the colliers, and that they are 
right to hold out now to the last in retention 
of the little authority they still maintain can- 
not be gainsaid. We need not remind our readers 
of the matters in dispute, since the papers for 
weeks past have made them familiar to everybody, 
and all that can now be done is to hope that 
even at the eleventh hour some means of escape 
may be found from a strike of the magnitude of that 
which is threatened. It is estimated that at least 
200,000 miners will cease work, and we dare not count 
upon less than an equal number directly dependent 
upon the coal trade being thrown out of employ- 
ment; but worse still must be the effect upon nearly 
every industry of the country, and upon thousands 
who must suffer if our manufactures are disor- 
ganised. Knowing the enormous responsibility 
that rests upon them, we cannot doubt that even 
now some last effort will be made to avert the | 
catastrophe, and we look forward with some hope | 
to the national conference which is to be convened 
at an early date. Indeed, the very last reports as 
we go to press on Wednesday night are that the 
position of affairs is regarded as more favourable. 


INSTITUTION OF MECHANICAL ENGINEERS. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held in the rooms at Storey’s- 
gate, on Thursday evening, the 17th inst., when, under 
the presidency of Mr. Aspinall, a paper entitled ‘‘Com- 
pounding and Superheating in Horwich Locomotives,” 
was read by Mr. George Hughes, Chief Mechanical 
Engineer to the Lancashire and Yorkshire Railway. A 
reprint of this paper will be found elsewhere in our 
columns—see page 287 ante and page 315 of this week's 
issue. 

Mr. Hughes, in concluding his paper, summed up the 
lessons to be learnt from his work on compound and 
superheater engines in a few sentences, but as it was 
just these remarks that were most productive of discus- 
sion subsequently it will be well here to set them down 
fully. By means of the expression for the “value” of a 
locomotive to be found in the paper, the author had arrived 
at the following figures for the “economy ” of the engines 
referred to:—Compound engines, 9 per cent.; super- 
heater goods engines, 12 per cent.; superheater passenger 
engines, 21 per cent. These figures, he said, represented 
the performance of the engines from a mechanical point 
of view. The commercial aspect was somewhat different. 
He had found that the actual extra cost of a compound 
engine over that of a similar simple engine was £260. 
Estimating the value of repairs, interest, and depreciation, 
at 10 per cent. per annum—a moderate allowance accord- 
ing to the author—there would thus be a standing charge 
of £26 per annum on the extra cost of each of these 
engines. The actual saving due to their increased 
economy was £28 4s. 10d., made up of the following 
items :—Saving of coal at 8s. 4d. per ton, £25 19s. 1d. ; 
saving of water, £2 15s. 9d.; loss on increased cost of oil, 
10s. If coal cost 10s. per ton, the total saving amounted 
to £33 8s. 9d. The actual extra cost of a superheater 
over a non-superheater goods engine was found to be £350, 
although it might be possible to reduce this to £300 in 
future engines. The 10 per cent. basis for repairs, &c., 





gave, therefore, a standing charge on these superheater 
engines of £35 and £30 per annum. A total saving of 
£37 14s. 7d. had to be recorded for these engines, made up as 
follows:—Saving on coal at 8s. 4d. per ton, £36 3s. 4d.; saving 
on water, £8 17s. 6d.; loss on increased cost of oil, £2 6s. 3d. 
With coal at 10s. per ton the total savings became 
444 Is, 3d. 





For the passenger superheater engines 


corresponding figures were not given, but the author was 
understood to say that a saving of between £40 and £50 
per annum was effected on these engines in the matter of 
coal only, from which figure the increased cost of oil 
must be deducted, and to which the cost of water saved 
must be added. It was, therefore, easy to see, he con- 
cluded, that, viewing only the running expenses, there 
was very little advantage in either compounding or super- 
heating goods engines. On the other hand, the author 
thought-that he had shown compound and superheater 
engines to be capable of handling traffic more expeditiously 
than similar simple engines, and this was an aspect which 
was not to be lost sight of when trying to arrive at a 
monetary expression for their performance. With regard 
to superheating, it would appear that on railways where 
fuel is already cheap, the extensive use of any system 
will only be justified when the first cost of the engines 
has been reduced, royalties eliminated, methods of 
lubricating cheapened, and pyrometers made more 
reliable. 

The chairman, in proposing a vote of thanks to Mr. 
Hughes, said that he thoroughly appreciated the difficulties 
with which the author had to contend before the results 
embodied in his paper could be obtained. The, Lanca- 
shire and Yorkshire Railway, with its 600 miles of line, 
1500 locomotives and 800 signal-boxes, was one of the 
most difficult lines in the country on which to carry out 
experiments of the class undertaken by Mr. Hughes, 
and he felt sure that the members of the Institution 
would regard the results obtained as a valuable contribu- 
tion to the proceedings of the Institution. 


Mr. G. J. Churchward, member of Council, opened the 
discussion. He remarked that there were few who had 
an opportunity to collect figures like those brought before 
the Institution, and to investigate the different subjects 
dealt with in Mr. Hughes’ paper. Of those who had such 
opportunities there were equally few who would after- 
wards be willing to make their results public, and he 
accordingly felt that the meeting was under a debt of 
gratitude to Mr. Hughes for his paper. 


day the views of locomotive engineers were still widely 
divergent. Scientific people might say that there must 
surely be some explanation for this discordance of views 
on a subject capable of being tested by practical experi- 
ment. In his opinion the reason lay in the fact that 
like was not always compared with like. Thus, the 
late Mr. Webb had instituted a comparison between 
a superheater engine carrying a boiler pressure of 
200 lb., and a simple engine with 180 lb. in the boiler, 
with results naturally to theadvantage of the superheater 
type. He believed that the author also had not given the 
simple engine a fair chance. For instance, cutting off 





| gators. The economy of a locomotive did not, it was true, 
| depend entirely upon its coal consumption, but it was 





steam at 30-40 per cent. in such engines rendered them 
quite incomparable with compound engines, and in this 
fact there probably lay an explanation of the discrepancies 
between Mr. Hughes’ results and those of other investi- 


becoming an increasingly more important aspect of the 
total. On the Great Western Railway they had to pay 
3s. per ton more for their coal than what the author told 
them was paid on the Lancashire and Yorkshire, and this 
alone must influence his mind in a direction favourable to 
superheaters. Criticising the dimensions of the engines 
tested, he remarked that the cylinder clearances were 
greater that those most commonly found. Thus, by care- 
ful designing, these might be reduced to 5} per cent. in a 
simple engine, instead of the author’s 7.1 per cent. and 
7.4 per cent. Further, the port areas appeared to be rather 
small, as compared with modern practice, and this would 
affect adversely the status of the simple engine when com- 
pared with the othertypes. In conclusion, he stated that 
in his opinion the author had laid too little stress on the 
commercial side of his results. Those with practical ex- 
perience of railway management knew that as soon as 
the locomotive department achieved any advance in the 
economical working or hauling capacity of their engines, 
the traffic department were ready instantly to absorb it. 
Even the production of the “ Great Bear” had failed to 
gratify this apparently insatiable capacity of their 
colleagues. . 

Mr. D. E. Marsh followed with some remarks on the 
experience of the London, Brighton, and South Coast 
Railway with superheaters. In the district served by 
their system they had to contend with “hard” water 
and all its attendant troubles, and in adopting super- 
heaters they were influenced less by the resultant coal 
economy than by the economy of boiler upkeep. Two 
engines as an experiment had originally been fitted, one 
with a Schmidt superheater and the other with a feed- 
water heater. After being in service for two years, 
during which time they had each run 75,000 miles, their 
respective performances were compared. In the matter 
of economy of coal consumption there was nothing to 
choose between the two engines, although each showed a 
decided economy of about 25 per cent. over similar 
engines not fitted as they were. But a striking difference 
was discovered in the shops when the engines came to 
be overhauled. In the case of the engine fitted with the 
feed-water heater the fire-box stays had to be completely 
renewed as a result of the action of the “ hard” water, 
but in the case of the superheater engine not a single 
penny had to be spent in this direction. As a result of 
the experience thus acquired they were fitting ten other 
engines with superheaters. In the case of five of these 
he did not expect to find any marked economy in the 
matter of coal consumption, as they were to be used on 
runs requiring frequent stopping and closing of the regu- 
lator. This, as the author had told them, militated against 
the full economy of the superheater. With regard to the 
extra first cost for superheater locomotives, the London 
and Brighton Company had found £150 to be ample, as 


The subjects of | 
compounding and superheating had been debated for | 
many years. Thirty or forty years ago no definite con- | 
census of opinion could be arrived at in the matter, and to- | 


parts, also simplified others, so that a saving was effected 
in such matters as the decreased number of boiler tubes. 
This.figure should be compared with that given by Mr. 
Hughes as a possible limit, namely, £300. 

Mr. Oliver Winder said that it was formerly believed 
that the value of superheating ceased after cut-off had 
taken place in the cylinder. It was now recognised that 
it had distinct advantages if carried right throughout the 
stroke, even to the extent of letting the exhaust escape in 
a more or less superheated state. He believed with Mr. 
Churchward that the author had not given the simple 
engine a fair comparison with the compound. In this 
connection he criticised the introduction of a rocking 
shaft into the valve gear of the compound engines. The 
Joy valve gear was excellent in itself, but if added to in 
this manner it must of necessity prevent any true com- 
parison with an engine fitted with the unmodified gear. 
With regard to superheating, the author had given the 
economy of superheater passenger engines as 21 per cent. 
and of similar goods engines as 12 per cent., but he could 
not understand why there should be such a large differ- 
ence, or, in fact, any, between these figures. 

Mr. H. A. Stenning remarked that Mr. Marsh and Mr. 
Winder had forestalled him in much that he had desired to 
say. Had Mr. Hughes fitted his two superheater goods 
engines with the same valve gear as the compound and 
superheater passenger engines, namely, the Walschaerts, 
he believed that better results would have been obtained. 
For superheater engines, the Walschaerts or Stevenson 
gear should be used in preference to the Joy. Abroad, 
the common slide valve had net been used successfully 
on superheater engines. Mr. Hughes’ results were an 
advance on continental experience in this direction. To 
get the best results in coal economy and lessened boiler 
upkeep, a lower steam pressure and a larger cylinder 
diameter than those used by the author were advis- 
able. 

Mr. Wintour related the results of superheating on 
Great Northern locomotives. In all they had seven 








the installation of such gear, while necessitating extra 


engines so fitted. The first engine tried, an eight-wheels 
coupled mineral engine, showed a fuel economy of 25 per 
cent. A passenger engine, one of Mr. Ivatt’s 990 class, 
likewise fitted, showed an economy of 15 percent. The 
small increase in the cost of lubrication on superheater 
engines might be neglected. At present ten engines of 
the “ Atlantic” type were being adapted for the Schmidt 
system of superheating. 

Mr. Druitt Halpin remarked, in the first place, his 
surprise at the figure-5$ per cent.—given by Mr. 
Churchward as a practicable clearance volume, and said 
that he would like very much to know what, under these 
circumstances, would be the actual distance between the 
piston and cover. (Mr. Churchward was understood to re- 
mark that it would be ;4,in.) Turning to the paper proper, he 
said he thought that the author had not given his engines 
sufticient credit, and proceeded to show that in estimating 
the indicated horse-power Mr. Hughes had fallen far 
short of the true figures. The indicating of a locomotive 
while running on the road was an extremely difficult 
operation, and a study of the author's gear for this purpose 
inclined him to doubt seriously the accuracy and trust- 
worthiness of the figures obtained. An inspection of the 
diagrams emphasised this point. Thus with the regulator 
fully open, on the Aintree to Accrington run a drop in 
pressure of 38 lb. was observable between the boiler and 
initial cylinder pressure, while on the Goole to Simithy- 
bridge run the figure was 22 lb. These figures were 
surely excessive. About 25 years previously he had 
designed an engine which on indicating he found would 
not give the horse-power for which it was intended. 
When, however, the long pipes and three-way cocks of the 
indicating gear were replaced by more direct methods it 
was found that a large increase of indicated horse-power 
had to be recorded. It was in this direction that, he 
believed, the author’s figures were chiefly incorrect. 
Diagrams were exhibited by Mr. Halpin showing the 
indicator cards of the engine referred to, both with the 
faulty and the improved arrangement of pipes. The 
speaker illustrated his contention further by showing that, 
relying on the author’s figures, the mechanical efficiency 
of the simple engines was about 81 per cent. and for the 
compounds 924 per cent., figures which, he said, were 
obviously much too high. From his diagrams relating to 
the effect of long pipes on indicating gear a correction 
might be applied to these figures, so as to reduce them 
proportionally to the errors in estimating the horse-power. 
If this were done, the efficiencies became 58 per cent. and 
67 per cent. respectively, thus bringing them more into 
line with what might be expected. Mr. Halpin then made 
some remarks on the inaccuracies of water meters, and 
concluded by expressing his regret that Mr. Hughes had 
not given figures for the admission temperature of the 
inlet steam. 

Mr. P. J. Cowan said that the expression for the 
“value” of a locomotive used by the author was not 
complete. Some reference in it, if it were to be a true 
measure of the economy, must be made to interest on 
and depreciation of the engine. An important advantage 
of superheating was frequently overlooked. According to 
Messrs. Callendar and Nicolson, the leakage and loss 
of steam from one side of the piston to the other took 
place in the form of water. It was, at least, a well-known 
fact that water could find its way through cracks and 
openings where steam could not pass. Towards. the 
prevention of this loss superheating would materially 
help. 

In view of the late hour and the number of members 
who had still to express their views, the President 
intimated that the discussion would be resumed at the 
next meeting of the Institution on Friday, April 14th. 

In the original paper readers will notice references to 
four tables, A, B,C and D. These are not embodied in 
the paper as published, but were on view in manuscript 
at the time of the meeting. In a future issue we hope to 
reproduce these tables, thus making the paper complete. 
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COMPLETION OF LIVERPOOL WATERWORKS | and are protected by concrete. Ball air-cocks are fitted 


| at all the high points to permit the escape of air when the 











































Tue map—Fig. 2, page 274 ante—shows the pipe lines | water when the pipes are under full pressure. Sluice 
from both the Vyrnwy and Rivington watersheds to Liver- | valves are provided at the lowest point of each depression 
pool, and it will be seen that the two pipes flow into a|so as to empty the pipes for repairs and cleansing 
common reservoir at Prescot. A profile of the pipe line purposes. There are altogether between Hirnant and Pare 
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Fig. 7—PROFILE OF PIPE LINE 


is given in Fig. 7. From Vyrnwy the pipes commence at | Uchaf fourteen air cocks and sixteen sluice drains and 
the outlet end of the Hirnant tunnel, 2} miles from Lake | four stop valves, by means of which the tlow can be con- 
Vyrnwy. It is proposed to construct: strainer beds at | trolled. These stop valves are made of the full bore of the 
Hirnant to prevent the accumulation of growths and | pipes, so that a revolving brush for removing obstructions 
deposits in the pipes between this place and Oswestry. | may easily pass through. To facilitate access to the 
The internal diameters of the pipes vary from | aqueducts, special pipes and collars have been provided 
42.0in. to 42.6in., according to the pressure which | at distances of about 1.6 miles apart. At these places 
they have to sustain, the external diameters being | chambers of brickwork or concrete have been built, and 
these are covered with cast 
iron plates supported by 
girders, so that it is not 
necessary to make any exca- 


‘\ 
ct vations to effect an opening 
yt’ into the pipes, while all the 
oot outlets from the pipes for 
Y-— ee the attachment of air cocks 


= and all manholes are large 
: enough to permit workmen to 
get into the pipes for repairs 
and inspection. At a point 
nearly four miles from Hir- 
nantisaself-acting pendulum 
valve, which will close auto- 
matically should a fracture 
occur on the outlet side. 

The new balancing reser- 
voir at Pare Uchaf is of the 
samme capacity as that for the 
first line, viz., two million 
gallons. The top water level 
of this reservoir is 742ft. 
above O.D., the top-water 
level of Lake Vyrnwy being 
: 825 O.D. From the Pare 
“Tas Excomars Swain Si Uchaf reservoir the pipe line 
proceeds without a break a 
distance of 6 miles 290 yards 
to the inlet well of the 
uniform throughout, except for thicknesses exceeding | Cynynion tunnel. The greatest head of pressure which 
1.3in. Between Hirnant and the first balancing reservoir | the pipes have to sustain in this length is 322ft. 
at Parc Uchaf, where the water emerges into daylight, the | The dimensions are the same as for the first length. 
total length of the pipes is 7 miles 200 yards and the The equipment comprises thirteen air cocks and 
mean fall is approximately 4.5ft. per mile. The pipes have | fourteen sluicing cocks, also four stop valves and one 
cast iron sockets jointed with lead and are made in | self-acting valve on the line of pipes at Cefnybraich. An 
lengths measuring 12ft.in work. They weigh from 2tons | automatic valve is fitted ut the outlet from the Parc 
10 cwt. to 3 tons 18 cwt. per pipe. The surface of the ' Uchaf reservoir, which is arranged to close whenever a 













Fig. 8-COWNWY DAM, ETC., AND TUNNEL ENTRANCE 
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Fig. 9-COWNWY TUNNEL INLET WORKS 






ground between Hirnant and Pare Uchaf is very irre- | fracture occurs between that point and Cynynion. All 
gular, and the maximum head to which the pipes are | these automatic valves have electrical alarm contacts to 
subjected is 320ft., which occurs at the crossing of the | give a signal whenever the valves begin to close by ring- 
river Tanat, where the pipes are carried under the stream | ing a bell. At Cynynion the pipes terminate in a brick- 
es work well at the entrance toa tunnel 1520 yards long. 

No. I. appeared March 18th. This tunnel ends in the narrow valley of the river Morda, 















AT s z Y. | pipes are being charged, and also to permit of the release | 
No. Il. of smaller accumulations of air which travel with the 
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| which is crossed by a syphon laid under the rivey and 
| carried up to the inlet well of a second tunnel 1640 yards 
long. This discharges into a reservoir holding 46 million 
gallons. 

Ata distance of half a mile from this reservoir the 
twelve filter beds are situated. These have a filtering 
capacity of 25 million gallons per day. The filtration 


| water is collected in a filtered water tank, and thence is 
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taken to a smaller tank or valve chamber forming the 
inlet to the main aqueduct. From the Oswestry valve 
chamber the pipes are laid without interruption to 
Malpas, in Cheshire, a distance of 174 miles. In this 
length the fall is 6.87 feet per mile and the diameters of 
the pipes is reduced to 39in. The maximum head is at 
Wych Brook, where the pipes sustain a pressure of 480(ft. 
of water. Four railways and three canals are crossed in this 
section. When crossing under railways the pipes are carried 
through brickwork culverts large enough to carry out repairs 
and for inspection, but in canal crossings, except in the case 
of the Manchester Ship Canal, the pipes are laid in clay 
puddle or concrete. There are nine stop valves and four 
automatic valves in this division ; also thirty-six air cocks 
and thirty-nine sluice cocks. At Malpas the pipes 
terminate in a valve chamber forming an outlet to a 
balancing reservoir 100 yards in diameter. The next 
division of the pipe line is from Malpas to Cotebrook, a 
distance of 11} miles. The fall between these points is 
only 4.6ft. per mile, and the internal diameter of the 





Road i7 Ft 


wy 825.00 00. 
=a 


















































Fig. 1O-COWNWY TUNNEL OUTLET 





pipes is therefore increased to 42in. Two railways and 
one canal are crossed, and there are in this division seven 
stop valves, three automatic valves, twenty-four air 
cocks, and nineteen sluice cocks. It should be stated 
that whenever air cocks are fixed the air cock branch is 
enlarged into a manway, thus affording at regular 
intervals means of ingress for inspection. The manways 
are surrounded by roomy wells with cast iron door covers. 
The air cocks are all double acting, and each is provided 
with a stop cock and a test cock. The main aqueduct 
valves are constructed in single sluices, and where neces- 
sary are of the full diameter of the pipe to enable clean- 
ing to be carried out with a turbine brush. All the main 
sluice valves are provided with Qin. by-pass valves to 

| ease the opening of the slides, and gearing enables the 
large slides to be opened by one man. Each valve is 
provided with indicator gear to show at the surface the 
extent of opening of the valve. The aqueduct valves are 
provided with air vessels. 

At Cotebrook a new balancing reservoir has been pro- 
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vided of the same dimensions as the reservoir for the 
first line. From Cotebrook the pipe line is continued of 
the same diameter for eleven miles through Delamere 


Forest and Kingsley, and across the river Weaver Navi- 


Mersey. A tunnel of sufficient size for two lines of 
pipes was driven under the river as part of the 
first instalment works. The tunnel is lined with 


cast iron, and is 9ft. diameter between the joint flanges. 
The entrance to the tunnel 
on the Cheshire side is by 
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Fig. 1—MARCHNANT TUNNEL INLET WORKS 


gation to a tower at Norton. Two railways are crossed, 
one, the Cheshire lines being crossed overhead by means 
of welded steel tubes supported on brick pillars. 
last section of the aqueduct is from Norton to the Prescot 


--+...f00t of Existing Slope from Road _ 


Top of Existing Spoil Heap 
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The | 


deep by 9ft. diameter, and 
the exit on the Lancashire 
side is by a similar shaft 
46ft. 6in. deep and 9ft. 9in. 
diameter. The length of the 
tunnel between the centres 
of the shafts is 805ft. For 
the second pipe line the 
pipe is of welded steel, 34in. 
diameter, built in flanged 
sections and bolted up in sztu. 
There are six stop valves in 
the Norton-Prescot division, 
one at the Ship Canal and 
one at Cuerdley ; the air cocks 
number thirteen and the 
sluice cocks fourteen. At 
Prescot the new line was laid 
so that it can deliver either 
into No. lor No. 8 reservoir or 
both. A junction has also 
been provided through which, 
when necessary, the water 
can be sent direct to the 
Kensington reservoir without 
passing through the Prescot 
| system. The whole of the second pipe line was laid 
| by contract, with the exception of the fixing of the 
steel tubes under the Ship Canal and under the 
Mersey, both of which were 
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Fig. 12—-MARCHNANT TUNNEL INLET WORKS 


reservoirs, a distance of ten miles. Here there are several | 
difficult crossings, and bad ground for pipe laying was | 
met with. No fewer than six railways and _ three | 
canals had to be crossed, including the Manchester Ship | 




















Canal. Under the latter steel tubes were laid in 3] 
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tunnel already built. The most, important work in 


this section, however, was the crossing of "the river 


| the quantity of water remaining the same. 
| are, therefore, designed to give a constant power with a 
| varying head. 


Committee’s own staff. We give to-day in Figs. 8 to 10 

drawings of the Cownwy Works, and in Figs. 11 to 14 

drawings of the Marchnant Works referred to last week. 
For some time the inhabitants of the beautiful district 
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in the neighbourhood of the Vyrnwy aqueduct, including 
the Vyrnwy Hotel, situated 1000ft. above the sea level, 


| the church, vicarage, corporation offices, &c., have had 


the advantage of electric lighting. The current is sup- 
plied by a hydro-electric plant situated in an annexe to 
the compensation gauge house. The water power is 
obtained from the pipes, 18in. diameter, which supply the 
gauge house below the dam. The available quantity of 
water is 6944 gallons per minute, with an average head 
of 50ft., but in times of drought the head may fall to 25ft., 
The turbines 


Continuous current, with a voltage of 230, 
is generated by two Gilkes turbines driving direct two of 
Mather and Platt’s compound-wound machines, each of 
20-kilowatt capacity. The plant works continuously, 


and seems to give complete satisfaction, but the power 
factor is not high. 

The Marchnant works have been carried out under the 
supervision of Mr. Humphrey N. Giles, resident engineer 
for new works. 

In closing, we must express our thanks to Mr. Joseph 
Parry for placing at our disposal the necessary drawings, 


done by the Water | 





plans, and particulars of this scheme. We may also 
congratulate the Water Committee of the Liverpool Cor- 
poration upon the successful completion of a work which, 
in contrast to many such engineering schemes, has rather 
improved than detracted from the appearance of one of 
the most beautiful pieces of mountain landscape in Wales. 








DOCKYARD NOTES. 


AN interesting feature of the United States battleship 
Delaware is the size of the Babcock and Wilcox boilers fitted. 
The grates are no less than 7ft. long by 14ft. 9in. wide. The 
total number of boilers is fourteen, giving a total of 1440 
square feet, or just over 100 square feet per boiler. These 
units are considerably larger than those in use in the Royal 
Navy, the Dreadnought class having only about 88 square 
feet per boiler, and 18 units. Further, a much greater 
rate of combustion obtains in the United States navy than in 
our own. In the two classes under discussion the coal burnt 
per square foot of grate per hour was 37.5lb., against about 
24 1b., the respective air pressures being nearly 2in. for the 
Delaware and lin. for the Dreadnought. After this it is not 
surprising to note that the actual evaporation ratio is ten in 
the British ships compared to only a bare eight times in the 
United States vessel. Of course, these differences are accepted 
by the respective naval authorities, but it is not easy to 
reconcile American practice with what is regarded as best 
suited to our own requirements. 








THE shape of the stern of the United States Government 
torpedo-boat destroyers of the Reid and Lamson class, which 
have recently been undergoing extensive trials, contrasts 
strangely with the full and, frequently, very flat stems 
adopted in this country, and partakes more of the German 
Schichau model. It is, however, so very narrow on the water- 
line as to excite considerable comment. The position of the 
screws, in consequence, is affected, and the two wing pro- 
pellers are pushed much further forward in relation to the 
centre one than has been generally the case. Whatever 
advantages, or otherwise, are entailed by this stern, it is 
certain that no detrimental effect on the speed has been 
observed. The rudder is a balanced submerged one of 
rectangular form supported outside the hull in the usval 
manner. 





ACCORDING to the Navy League Journal, the new Italian 
battlesnip Dante Aligheri, instead of having her turrets dis- 
posed Invincible fashion, will carry them all in the centre 
line, like the South Carolina, thus, instead of having twelve 
12in. guns she will have only ten 12in., as only the bow and 
aftermost turrets will be triple. We are inclined to question 
this arrangement, and fancy it is more probable that it is 
one of the discarded projects. The echelon system has 
always been in favour in Italy, where it originated. The 
semi-superposed system, on the other hand, offers a larger 
target than is usual in Italian designs. 





THE same journal also gives the three later ships the same 
as the Dante Aligheri, with an extra triple turret amidships, 
thus giving a total of thirteen big guns. An alternative idea, 
which we have seen reported, is three triple turrets in the 
centre line, arranged Tike the centre-line turrets of the Dread- 
nought, and two twin turrets amidships in echelon. 





IT is announced that Professor Hovgaard is contributing to 
the forthcoming 1910 edition of Fighting Ships an 
article, advocating a novel type of 32,000-ton battle- 
ship, differing very materially indeed from anything that has 
yet been set afloat, or, for that matter, contemplated. 





THE Admiralty officially announce the completion of a 
number of the large engineering works begun under the 
Naval Works Loan Acts, including the dockyard extension 
and large dock at Simon’s Bay, the Colombo Dock, the 
dockyard extension and large dock at Hongkong, the Malta 
breakwaters, and the enclosure of the Admiralty Harbour at 
Dover. 





THE sensational stories which have lately appeared about 
the new German battleships being of 22,500 tons, are 
open to doubt; 20,000 tons is a much more likely figure. 
The armoured cruisers of the ‘‘H’’ class are probably of 
21,000 tons, but they may be a little heavier. Itis uncertain 
whether their big guns are 11lin. or 12in. 





ELECTRICALLY DRIVEN DROP HAMMERS. 


A SHORT time ago we had the opportunity, through the 
courtesy of Brett’s Patent Lifter Company, Limited, of 
Coventry, of inspecting and witnessing a test of some new 
electrically driven drop hammers which have recently been 
designed and patented by this. firm. One of the principal 
points aimed at in the design of these hammers was that as 
far as concerned their actual manipulation, they should be 
identical with the ordinary steam hammer, so that men 
accustomed to work the latter could, without any previous 
practice, immediately use the electrically driven hammer. 
As we shall point out later on, this aim has been success- 
fully achieved. A man or, indeed, a boy can work the new 
hammers just as easily as he can work the existing steam 
drop hammers. The designers set out to achieve other 
objects, and these we shall refer to in their places in the 
general description which follows. 

Two of the hammers which we saw were arranged as a 
battery, and are shown in the lower view on page 313. 
They are of 12 cwt. and 7 ewt. respectively, and are 
placed side by side. Their driving mechanism is carried on 
horizontal girders resting on four upright joists, two at 
either end, these latter being firmly braced together. 
The driving mechanism consists first of all of a com- 
pound-wound interpole motor. This motor is rated at 
74 horse-power for continuous working, but it can, and 
does, develop momentarily very much greater power than 
this, without sparking and without undue heating—in fact, 
we understand that it may, without injury, be momentarily 
subjected to an overload of as much as 300 per cent. It runs 
continuously during the time that it is desired to use the 
hammer, and when not engaged in lifting the hammer tups, 
but simply in overcoming friction, it absorbs electric energy 
only to the extent of something over two horse-power. Its 
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directly on to a compensating centrifugal clutch. 

In a drop stamp, where the work with any form of lifting 
mechanism is necessarily of a severe nature, flexibility 
is a vital feature. Imagine, for example, a 12-cwt. tup, 
falling from a height of several feet, being suddenly arrested 
in its fall before it reaches the bottom of its travel. Such an 
occurrence is frequently seen when, for example, the piece 
of metal to be struck is not exactly in its correct position. 
The stoppage of the falling mass causes a sudden shock to be 
brought on the lifting mechanism, and maximum power is 
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revolve onand independently of it. The 12-cwt. tupis connected 
to a continuation of the four hempen ropes K. 

The method of working the hammer is as follows :— A and 
A’ are two races of striking gear, which are connected by 
means of levers and links (not shown) to the handing lever 
at the operating level. The effect of moving this lever 
up and down is to bring the sliding blocks B and B' nearer 
together or to push them further apart. Supposing the 
handing lever to be raised, B2and B! will be brought nearer 
together and will, in fact, take up a position similar to that 
shown in Fig. 3. Tappet wheels C C' and_DD! are arranged 




















Fig. i—CLUTCH MECHANISM OF HAMMER 


called for in an instant of time. To provide a motor large 
enough of itself to take up this shock is, of course, out of 
the question, nor is it necessary. The matter is met in the 
hammer in question partly by the provision of the clutch 
above mentioned. This is designed to give just the necessary 
amount of slip to prevent the shock coming too seriously on 
the motor and yet not to allow the hammer to fall. We 
watched it in operation for some considerable time, and can 
say that it appeared to answer admirably the purpose for 
which it was designed, just slipping slightly and allowing 
the load to come gradually on to the motor. 

















Fig. 2—SAMPLE OF FORGING 


The following explanation will be made more clear by a 
consideration of the upper view on page 313, which shows on 
the left-hand side the motor and next to it the clutch. 
On the right-hand side of the latter is a cast iron casing 
containing a highly efficient speed reduction gear. 
We understand that this gear transmits over 98 per 
cent. of the energy supplied to it. The reduction in speed 
from 1000 revolutions per minute on the motor to 
some 30 revolutions on the working shaft of the hammer, 
which is a rigid shaft from the reduction gear-box to beyond 
the smaller hammer. The latter can be seen to the 
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left in the lower engraving on page 313, but is not in- 
cluded in the upper view, which only shows the shaft just 
beyond the head gear of the larger hammer. This head gear 
is very ingenious, and is best seen in Fig. lon this page. It 
is to be understood that the shaft is always running, and 
that two cast iron pulleys, H and H!, which have deep V- 
grooves cut in them, are keyed to the shaft and always 
revolve with it, the direction of rotation being that indicated 
by the arrow. In between these grooved pulleys is a further 
pulley J, which is not keyed to the shaft, and can always 








to work on inclined planes on B and B' respectively. The move- 
ment thus produced is transmitted through links E and E! 
which are provided, where they embrace the shaft with holes 
having a larger diameter than that of the shaft, so that they 
have considerable freedom of movement. The tops of the 
links E and E! are connected together by the cross shackle 
F which serves two purposes, the first being to form a connec- 
tion for the tup lifting ropes, and the other being to carry 
two gun-metal wedges G and G. It will now be clear that 
when B and B! are made to travel a sufficient distance towards 
one another, these two wedges will be forced downwards into 
the grooves in the pulleys H and Hj, and that when the 
pressure between them and the grooves becomes sufficiently 
great, they, and with them the cross-bar or shackle F, will be 
taken round with the revolving pulleys H and Hj, the result 
being that the tup is lifted by the ropes K. When the 
operator lowers his handing lever the reverse action takes place, 
Band B' are forced apart, the wedges G and G' are removed 
from the V-grooves; and the tup falls and delivers a stroke. 

The workman has quite as much control over this hammer 
as he has over a steam drop hammer of the ordinary type, 
and he does not appear to have to exert any greater effort. 
We had an opportunity of seeing two men manipulate the 
battery shown on page 313 for the first time. We understood 
that they had up to that date only used steam hammers, and 
had, for the purposes of demonstration, been put to work on 
the electric hammer without previous instruction. Within a 
few minutes they were producing stampings as quickly, if 
not more so, than would have been the case with a steam 
hammer. We refer at greater length to this test a little 
later on. 

Meanwhile it should be explained that the tup can be 
arrested at any point in its downward fall, and can be kept 
at that point as long as may be desired. The explanation of 
this is that the wedges G G' can be made to press with just 
sufficient force into the grooves so that the friction between 
the two sets of surfaces is sufficient to keep the weight of the 
tup poised ; nor does this appear to require any particular 
amount of practice or skill, as we saw the workmen, who, 
as we have explained, were new to the hammer, make the 
tup do exactly what they wanted it to. It will naturally be 





Fig. 3—POWER DIAGRAM 


asked if there is not sufficient heat evolved by this friction to 
interfere with the working of the apparatus. We are 
informed, however, that this is not the case, but that the 
wheels H and H; and the wedges G and G! run wonderfully 
cool, Moreover, we understand that even if the grooves are very 
oily the action of the mechanism is not adversely affected ; 
indeed, when we witnessed the working there was a con- | 
siderable amount of oil present. 

The action of the smaller hammer is absolutely similar to | 
that of the larger, saving only that there is but one grooved 
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pulley and one wedge. The number of grooved pulleys ang 
wheels varies with the weight of the tup, and we gather that 
for the largest sized machines as many as four may hp 
required, and in this connection it may be mentioned that 
the firm is at present engaged in carrying out an order for 4 
hammer of this type, with a falling weight of 1500 kgs.— 
nearly 1$ tons. In all cases, however, the working is the 
same as above described. 

Turning now to the test which we saw carried out. The 
stampings made were steering lever brackets for motor cars. 
An engraving representing the finished stamping is shown jy 
Fig. 2. The steel used was in 1fin. square billets, and jt 
contained 0.5 per cent. of carbon. A certain amount of 
‘*dummying ’’ is necessary in order to get the metal in the 
right place ; that is to say, to give it something like the shape 
that it will finally take. This process is carried out by 
means of the smaller or 7-cwt. hammer. The next step is to 
forge the dummy thus formed by stamping it in dies, and 
this is done with the larger or 12-cwt. hammer. The 
number of blows given varies somewhat, but is, approxi- 
mately, from twelve to sixteen for each operation. The 
forging is, thereafter, cut off from the bar by the 7-cwt. 
hammer, and taken to a stamping machine, where the 
surplus metal is removed. The stamping is then given q 
final blow in the dies in the larger hammer, so as to make 
sure that it has not suffered distortion in the immediately 
preceding process of having the surplus metal taken away, 
It is necessary in these stampings that the finish should be 
such that the bosses only have to be faced and drilled, and 
from observation we can say that this condition of affairs was 
certainly achieved. 

We are enabled to reproduce in Fig. 3 a portion of the 
diagram of a recording ammeter placed in the circuit of the 
driving motor. This diagram shows the kilowatts and 
horse-power absorbed by the various processes above detailed, 
saving that of removing the surplus metal for which a 
comparatively small amount of power is required, and 
which was performed by the aid of another motor for 
convenience sake, for there is no reason why the one motor 
should not be made to serve for all the various operations. 
It will be observed that according to this diagram the 
greatest amount of current absorbed in ‘‘dummying”’ 
about 56 ampéres. This, however, is rare, and the average 
is more nearly 44 ampéres, which, at 220 volts—the pressure 
employed—trepresents about 13 horse-power. In stamping, 
the highest point reached is shown as about 97 ampéres, but 
in this case, again, the averageis considerably lower, probably 
about 75 ampéres, which, at 220 volts, means just over 
22 horse-power. It cannot be said, however, that these 
actually represent the powers absorbed, for some account 
should be taken of the inertia of the needle of the ammeter ; 
and, moreover, we did not actually calibrate the instrument. 
The fact remains, however, that the work was being per 
formed by a motor rated at 74 horse-power, which did not 
spark and which ran cool; the reason, of course, being that 
the power is not applied continuously, but only intermittently. 
An examination of the diagram will show that nine separate 
forgings were made in 15 minutes, or at the rate of 36 per 
hour, and over a portion of the diagram are written the 
various processes to which different parts of the record refer. 

We have been supplied, at our request, by Messrs. Bretts 
with a copy of a works’ sheet showing a run made with a 
steam lifter by the same stamper whom we saw working with 
the electric drop hopper. This run was, we are informed, 
made in the ordinary course of work some time before the 
date of our visit, and without any idea that it would be used 
for comparative purposes. Moreover, the man was working 
at piecework rates, and therefore presumably at his best 
speed. The run began at 6.30 in the morning and ended 
at 6 in the evening. During that time 150 forgings, exactly 
similar to that illustrated in Fig. 2, and to those which we 
saw made, were produced. This is at the rate of just over 
thirteen per hour. It should be mentioned, however, that 
there was a breakfast interval from 8.30 to 9 a.m., intervals 
for clearing fires from 10.40 to 11 and from 3.40 to 4, and 
dinner hour from 1 to 2. This represents a total of two 
hours and ten minutes, so that the actual working time was 
nine hours and twenty minutes. With this time as a basis, 
just over sixteen forgings were made per hour, as compared 
with a rate of thirty-six per hour made by the same man 
with the electric lifter. Messrs. Bretts, however, rightly 
point out that it would be erroneous to take these figures as 
a proper basis of comparison, as in the test we witnessed the 
stamper was doing his utmost to excel himself. He had his 
bars all got ready for him, and there was also a man looking 
after his fire, whereas in the steam test he and his mate had 
to do the work for themselves. There was a difference of 
100 per cent., however, in favour of the electric lifter, and 
we hardly think this would entirely disappear in ordinary 
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working. In any case, the point that the makers lay stress 
on is that the electrically driven drop hammer is capable of 
turning out the forgings at this rate, providing the stamper 
can put the heats under the die quickly enough. 





PetTRou taxicabs in New York City now number about 
2500, and have generally displaced both the horse-drawn cabs and 
the electric storage battery cabs, which were the first taxicabs 
introduced. 
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TORPEDO BOAT DESTROYER ZULU 
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THE TRIBAL CLASS OF DESTROYERS. 





In the above engraving‘is illustrated forthe first time 
the torpedo-boat destroyer Zulu, which has recently been 
completed by R. and W. Hawthorn, Legkt,and Co., 
Limited, of Hebburn-on-Tyne, and which; after under- 
going her official trials, was on Saturday last, March 19th, 
commissioned at Chatham by Commander J. E. Cameron 
for service in the First Destroyer Flotilla in place of the 
torpedo-boat destroyer Cherwell, whi¢hsis to be re-com- 
missioned for service in the Secon&*Pestroyer Flotilla 
in place of the torpedo-boat destroyé¥ Ostrich. 

The Zulu is one of the third batch of the Tribal class 
of destroyers, of which a dozen have now been put afloat. 
These vessels of the 1907-8 programme were not ordered 
until January, 1908, and they were not actually laid down 
until much later—the Nubian on May 18th, the Viking 
on June 11th, the Crusader on June 22nd, the Maori on 
August 6th, and the Zulu on August 18th. The Zulu 
was held up for practically the wholy of 1908 owing to 
the strike on the North-East Coast, and it was only on 
September 16th of last year that the vessel was 


launched. She has a length of 280ft., a beam of 
27ft., a draught of 8ft. 10jin., and a  displace- 
ment of 1030 tons. She has Parsons turbines of 


15,500 shaft horse-power, built at the St. Peter's works of 
Hawthorn, Leslie and Co., Limited. There are three pro- 
pellers. Steam is raised in Yarrow boilers burning oil fuel, 
of which 190 tons are carried. The armament comprises 
two 4in. quick-firing guns and two 18in. torpedo tubes. 
The vessel proceeded to sea on November 29th last for 
her first preliminary trial, when she attained the contract 
speed. Owing to adverse weather the official trial could 
not be carried out until December 28th, on which oceasion 
a speed of 33} knots was easily reached in deep water, 
while the fuel consumption was well within the specified 
limit. The cruising trial of twenty-four hours’ duration 
began the next day, and was carried through satisfactorily, 
the radius of action being fully 20 per cent. over contract 
requirements. 

Of the five ocean-going torpedo-boat destroyers pro- 
vided by the 1905-6 programme, two were built on the 
North-East Coast—the Ghurka by Hawthorn, Leslie 
and Co., Limited, and the Afridi by Sir W. G. Armstrong, 
Whitworth and Co., Limited. The completion of both 
these vessels was seriously delayed by the labour disputes, 
but the Ghurka was handed over to the Admiralty 
before the close of 1908, and was attached to the First 
Division of the Home Fleet as from March Ist of 
last year. In THe ENGINEER of November Ist, 1907, was 


published an illustration and some particulars of the con- | 


structional features of the Ghurka, and to supplement 
these and also to afford a comparison with the later vessel 
of the Tribal class of destroyer the following additional 
data will be interesting:—The Ghurka has a length of 
255ft., a beam of 25ft. 6in., and a depth of 16ft. The pro- 
pellers are supported on brackets, the central propeller— 
which is driven by the high-pressure turbine—being at a 
lower level and abaft the side propellers, which are 
attached to the shaft, on which is mounted a cruising 
and a low-pressure ahead turbine and an astern turbine. 
The hull is constructed almost entirely of high tensile 
plates and angles. The armament consists of three 
12-pounder guns and two 18in. torpedo tubes. There are 
three boiler-rooms, containing five water-tube boilers of 
the latest improved Yarrow type, and on each side are oil 
fuel tanks for use in peace time only. The boilers are 
worked on the closed stokehold system with forced 
draught. There are two fans in each stokehold driven by 
forced lubricated engines, whilst the oil fuel is supplied to 
the furnaces by an oil pump fitted in each stokehold. 
The oil fuel tanks are placed at the forward and after ends 
of the machinery spaces. 

The Parsons turbine of the Ghurka was built by 
Hawthorn, Leslie and Co., was made to duplicate gauges, 











so'as to ensure interchangeability with the other four 
sister vessels of the Tribal class of destroyers. There are 
seven turbines, developing from'14,000 to 15,000 indicated 
horse-power when running at full speed, a high-pressure 
cruising, an intermediate cruising, a high-pressure main, 
and two low-pressure main turbines, all for going ahead, 
in addition to two astern turbines. One cruising, 
together with one low-pressure main ahead and one 
astern turbine, is mounted on each wing shaft, whilst the 
high-pressure main turbine is on the centre shaft. At 
low-power the sequence of steam is through the high- 
pressure cruising to the intermediate pressure cruising, 
thence to the high-pressure main, and to the low-pressure 
main turbines. For intermediate speeds the high-pressure 
turbine is cut out, the steam from the boiler entering the 
intermediate-pressure cruising turbine, thence going to 
the high-pressure main turbine and to the low-pressure 
main turbine. For full speed both cruising turbines are 
out of action. 

The condensers are arranged in the wings of the ship 
and the circulating pumps at the forward end, the evapo- 
rating of the distilling plant being also arranged in the 
wing on the forward engine-room bulkhead-room. It 
may be here recalled that the conditions laid down 
by the Admiralty in respect of these “ ocean-going ”’ 
destroyers required the maintenance for six hours of an 
average speed of 33 knots, and that on the 24 hours’ consump- 
tion trials, the vessels should have a radius of action of 
1500 miles at a speed of not less than 13.5 knots pei 
hour. The speed of 33 knots is an exceptionally high one 
under any conditions, but with the stipulation that this 


| speed should be maintained over a period of six hours, 


combined with heavy scantlings of hull and machinery, 
and with strictly limited consumption of fuel—its per- 
formance becomes a matter of no little complexity. 

On the official full-speed trial the Ghurka attained a 
mean speed of 33.997 knots at 772 revolutions, and at a 
satisfactory rate of consumption of oil and water. This 
speed could have been considerably exceeded but for the 
restriction as to the quantity of oil to be burnt per square 
foot of heating surface. The further trials for consump- 
tion at cruising speed, steering, firing, &c., as well as that 
for testing the behaviour of the vessel in a seaway, were 
also carried out to the requirements of the Admiralty. 

It will be seen that the Zulu is a substantially larger 
boat then the Ghurka. At the time the first “33- 
knotters "’ were built, the problem was to get 33 knots 
for a sea-going destroyer on the most moderate dimen- 
sions, and in this, Hawthorn, Leslie & Co., achieved some 
success, as the Ghurka is the smallest boat of the class 
and has only five boilers. Some of the other vessels are 
very much larger and are fitted with six boilers. They 
of course attained somewhat higher speeds. In the Zulu 
there are six boilers, and the builders have gone to 
dimensions which will make the vessel capable of doing 
seout work. 
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PASS LIST, FEBRUARY EXAMINATIONS, 1910. 

Studentship (119).—E. Ainsworth, E. D. Alexander, G. J. Allan, 
A. K. Andrew, J. Barratt, jun., W. P. Barron, H. E. G. Beevers, 
O. I. Bell, J. V. Bessant, J. M. L. Bogle, E. S. Bradley, R. A. 
Brown, J. A. Burnett, J. L. Butler, C. G. Campbell. H. Cawthra, 
G. 8. Clarke, W. R. Clarke, R. C. Crawley, H. L. Crosby, H. V 
Dane, T. A. Davies, T. H. Davies, H. C. Day, G. A. Delaney, 
R. E. Doewra, R. B. Dorman, A. Eastmond, J. A. Ellis, W. Evers- 
J. B. Fallowfield, M. Farnell, H. Felton, E. H. Fforde, A. R. 
Fyfe, J. W. Gardner, H. F. H. Gibson, W. G. Glenister, C. R. 
Green, J. F. Haigh, I. Hamdy, W. G. Hardy, A. Hargreaves, 
S. M. Hayeraft, J. de V. Hazard, F. J. L. Heward, 0. W. Hods, 
man, D. Hook, A. C. Howarth, D. A. Howell, E. C. Ingleby, 
H. R. Jack, E. R. Kendrick, O. P. Kennedy, A. Kilgour, A. W. 
Ladner, F. T. Lane, F. de Lautour. P. A. R. Leith, R. A. P. 
Littlewood, J. I. Long, G. N. Lyall, I. S. Mackay, W. R. McKim, 
H. R. M. Macmillan, A. G. MeNeill, J. W. Mather, C. B. 
Mathews, J. T: Morrison, jun., A. L. Myers, H. Newton, 8. W. J, 








M. North. S. A. Orr, H. L. Parker, §. 8. Parkes, W, 
Pearce. B. Percival, H. C. Thillips, A. B. Purves, W. H. Rean, 
W. O. Ridley. L. M. Robinson, E. W. Robison, W. S. Roper, G. D. 
Ross, W. B. Ruddock, W. Samahn, G. R. Shaw, P. W. Smith, 
V. R. R. Smith, C. H. Sparks, 8. G. Stanton, B. Stapleton, G. 
Stewart, C. N. Stuart, R. Summerscale, J. G. Towlson, KE. G. 
Townshend, C. H. Traill, J. W. Trodd, L. C. Turner, M. 8 
Vernal, H E Walker, D. Wallwork, E L, Walton, J. G. Ward 
» E. C Watson, J. P Watson, J. W White, H. H Whyte, T. oi. 
Williams, G. W. Williamson, A. Wilson, C A. Wilson, E A. P, 


Norris, N. 


Wood, R K. Wortley, M. E. Wright, T. F. Young 

Associate Membership (196): Whole Eramination (99),—1. Airey, 
H. ©. Amos. J. T. Aslin. A. C. Austin, M. Baker, A. G. G. 
Barclav, B. D. H. Bean, J. R. Beard, R. Bonner, C. 0. Bower, 


Brown, W. F. B. Bryant, W. H. Budgett, 
Chapman, J. Chapman, J. B. Christie, 
G. E. B. Coulcher. H. C. Crook, J. D. Eadie, P. T. Easton, J. J. 
Eaton-Shore, L. Fabricius, 8. Ferguson, T. 8. Fitzsimons, H. F. 
Flannery, B. P. Fletcher, G P. Geen, T P. Geen, A. E. Gladwyn, 
F. B. Goddard, 1. KF Gooch, R. B. Granger. J. Greenhalgh. G. A 
Grimoldby, F. G. Gyton, A. C. Harland, J. Hervey, H. J. Higgs, 


A. C. Brown, H. B. E. 
T. Carruthers, H. J. 


P. Howard, E. E. Jeavons, H. R. Kiernan, 8. H. King, F. A. 
Lacey, L. H. Larmuth, F. T. Lee-Norman, J. Lees, L. Leighton 
A. S. Macdonald. J. McLellan, W. W. Marsden. J. Mayho, (. 


Middleton, Cyril Middleton. J. M. Morris, G. M. Moubayed. H. A 
Myers, T. L. Norfolk, J. C. O'Neill, H. L. Perey, A. Philip, 4 
Phillimore, W. G. Pitt, E. L. Pledger, E. W. Porter, J. 7 
Purnell-Edwards, H W. Rattray. F J. Redman. G. M. T. Rees, 
J. H. Roberts. A. D. Salway, } . Senior, WM. Shimmin, 
L. M. Smith, S. T. Spencer, E. W. Stedman. H. G. Stephens, 
J. G. Strickland. J. Sutcliffe, W. Sutcliffe, J. B. Thomson, T. A. 
Tillard, H. K. Trechmann, G. W. A. Trimmer, H. G. Turner, 
H. W. Turner. A. A. Tver, E. G. Manso di Villa, A. H. 8. Waters 
J. H. West. W. W. Whitney, C. E. M. Whyte, D. H. Whyte, 
E. A. R. Willmer, H. Wood, C. G. Woolway, E W. B Wright, 
H. T. Wricht 

Section B oof Part 11, (38): (Previously passed in Part J. aud 
A of Part 11.).—G. T. B, Baddeley, C. G. H. Bellamy, 
A. W. Brayshay. H. P. Clarke. P. C. D. Douglass, B. P. Ellis. J. 
Ferouson, D. C. Fletcher, J. B. Galloway, A. Gidley. C. Glenday, 
A. E. Hamp. J. A. Hoyle, T. H. Leader, A. E. Loach, W.G 
McFadven. S. Maurice, S. K. Mobhs, P. F. Murphy, L. Napier. 
A. L. Ohlson. A. G. B. Palmer. V. C. Peveke, W. D. Pile, F. A. 
Richardson, 8. D. Shroff, FE. L. Sladen, J. R. Smith, N. Smith, 
J. E. N. Smithson. F. J. Stead. C, Thomson, H. Trounson 
P. T. Vale, C. F. H. L. Walter, A. Wheatley, C. M. A. White 
house, C. M. Williams. 

Part I. and Section A of Part 11. (59).—R. Aitken, R. D. Alex 
ander, A. C. Beard. E. Bennett, J. J. Bevan, A. W. E. Bullmore 
P. W. Clark, D. J. L. Coninck-Westenberg. F. E. W. Cox, H. 
Crange, C. Elliott. H C. Elliott, D. Ferguson. J. T. D. Fillingham, 
J. Gaunt. R. W. Gilchrist. I. L. Griffiths, W. M. Gyles, P. Harri 
son. T. F. Henderson, S. J. Higgs, J. R. Hill, F. R. Jemmett, 
G. H. Kenyon. F. G. Langdon. F, H. M. Lewes, A. St. G. Lyster, 
T. McKie. C. S. McNeill, KE. Marsden, C, L. Marsh. H. Marshall, 
A. B. H. Maxwell. J. R. Mitchell, H. Moorhouse, K. W. Morton, 
A. Mudd, A. W. Neil, A. J. Newton-Clare, W. F. Nuthall, ©. J. 
Parker. G. E. Peck, E. Petts. W. H. Roberts, J. A. —D. 8. 
Shaw. R. A. Smith, F. Tait, BH. E. Tasman, J. C. L. Train, G. F. 
Trench, H. R. Trench. N. Trewheler. C. H. Wachorn, J. 0. 
Waterhouse. T. M‘C. White, J. M. Whyte, T. Wise-Barnes, 
H. P. G. Young. 






Section 
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E. 


Ross, 


ANNUAL DINNER. ! ; 

On Friday evening last the annual dinner of the Institution of 
Civil Engineers was held in Lincoln’s Inn Hall. There was, as 
usual, a good gathering of eminent engineers, but the dinner 
appears. if anything. to be falling off in popularity and not so well 
attended as formerly. Whether this is due to the inordinate 
length and solemnity of the speeches we shall not venture to siy. 
but we heard more than one remark that improvement in that 
respect would be welcomed. The principal speakers on Friday 
were, besides Mr. Inglis himself, Mr. McKenna and Mr. Haldane, 
who replied on behalf of the services which they represent, and 
Lieut.-Col. the Hon. Newton Moore, Premier of Western Australia, 
who responded in a breezv speech to the toast of “‘Our Empire 
beyond the Seas.” The dinner began at seven o'clock, and at 
half-past ten speeches were still in progress, 

STUDENTS’ MEETINGS. 

At the students’ meeting, held at the Institution on Friday, the 
18th March, at 8 p.m, Mr. A. M. Alexander, M. Inst. C.E., in the 
chair. Mr. N. Maas, Stud. Inst. C.E., read a paper on “The Con 
struction of Warships.” The author, after dealing briefly with 
the stresses to which a vessel is subjected, proceeded to describe 
in detail the construction of a warship, from the selection of 
site to the final fitting out. An interesting discussion followed, in 
which Messrs. J. E. Burkhardt, G. Lees, Ward, W. P. Warlow. 
J. F. Peebles, N. Smith, G. Lacey, and M. H. Schwab took part. 
Some interesting models of warships, machinery, and of a mould- 
loft floor, from the Thames Ironworks, were exhibited and explained. 
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COMPOUNDING AND SUPERHEATING IN 
HORWICH LOCOMOTIVES.” 
By Mr. GEORGE HUGHES, Member. 
Chief Mechanical Engineer, Lancashire and Yorkshire Railway 
Horwich. 
(Continued from page 290.) 
TasLe V. gives the particulars of a number of tests carried out 
on the respective engines, and Figs. 21 to 32+ have been plotted 
from Nos, 1, 4, 7, and 11 tests, 


TABLE VI. 


Coal 

North Gawber. 
per cent. 
62, 10 


used, 
Denaby Main, 
per cent. 
61.10 
36.65 
9 oF 


Fixed carbon. 
Volatile matter 














Ash 

100,0 
Sulphur... 100° ~.. ‘ 
Calorific value, ‘B.Th.U. 13,668 .. 13,668 
Pound of water per pound of coal 14.1 14.1 





General conditions..—The results show the compound to be a 
TABLE V. Comparison of Tests of Simple and Compound Huagines. 


Aintree to Accrington. 


























Particulars. Simple. Compound. Average. 
| ‘ 
1 2 | 3 4 5 6 Simple. cmd: 7 
Average steam pressure throughout test, Ib. per sq. 174 180 180 180 180 180 178 180 
Actual running time, mins. 101 101.5 | 101 97.5 95.5 99.6 98 
Average speed, miles per hour 21.7 21.5 21,6 p 23.0 21.9 22.3 
Weight of train, tons 578 586 | 586 584 £88 ;84 183.3 585.3 
} 
Weight of engine, tender, and train, tons 672.8 680.8 | 680.8 685.4 689.4 685.4 678.1 686.7 
| 
Number of wagons in train 67 64 | 56 58 5 no 77 
Average indicated horse-power 647.3 717.8 1 5G 
Drawbar pull, horse-power A8T 635 | FOG 
Average drawbar pull, tons 4.3 4.92 | 3.79 
initial pressure in cylinders, Ib. per 7 in 131 148 148.9 
steam pressure at release, Ib, per sq. 41.2 57 | 22 4 
percentage steam cut-off in cylinders 58.0 48 | Q 2F 51.9 
Class 5 of coal used aha ‘ North North | North North Denaby - 
Gawher Gawber | Gawber Gawber Gawber Main 
Amount of coal burnt, tb. ; : 0376 $696 23800) 2024 2576 4405 PEAK) 
Coal burnt per sq. ft. of grate murfac e per hour, Ib. 137.8 | 90.0 72.1 80.7 70.2 74.3 
Average time burning 1 ewt., mins. 3:3), 3 2,92 4,04 3.61 4.15 3.93 
Average steam © onsumption per hour from indicator | 
diagrams, Ib. 15,338 16,823 16,508 9516 9232 10,743 16,323 9830 
Average steam consumption per indicated horse- power } 
per hour, tb... ++] 23.5 21.6 | 24.7 17.8 18.5 17.7 23.3 18.0 22.3 
Average water consumption per hour recorded by 
meter, Ib. . 17,200 19,120 20,033 11,964 11,778 12,415 
Waste from injec tor overflow, ‘Ib. 220 230 200 410 480 23 
Efficiency of injectors, per cent. 98.7 98.5 98.9 06.6 95.9 96.6 
Water unaccounted for, Ib. 1642 2067 2025, HRS 2066 2162 
Average water per indicated horse-power per hour, Ib... 26.6 24.6 29-5 224 23,7 22.8 
Percentage saving of coal in favour of 36 
Percentage saving of steam based on indicator diagrams 
in favour of = = 39.7 
Percentage saving of ste am per indicated horse- -powe r 
from indicator diagrams in favour of 23.0 
Percentage saving of water based on meters (total) in 
favour of 33.9 
Coal per indicated horse-power per hour, Ib, 3.8 4.0 3.4 3.1 3.7 26 37 3] 29 
Percentage saving of coal per indicated horse-power per 
hour in favour of 3 z 16 
Average velocity of wind, miles per hour 2 2, ” x) 3 21.7 


Inclination and direction of wind 


Weather Foggy Frosty Fine Fine Showery Fine Fine 
Condition of rails Dry Slippery Dry Dry Slippery Dry Dry 
Date of test 14/9/05 23/11/04 8/8/05 7/5/06 30/4/06 9/7/06 22/3/05 


The following tests not included in averages :—“ A” 


in carrying out these tests every possible precaution was taken | 
to have the conditions for the c« mipetitive engines, such as number 
of wagons, total tonnage hauled, time over journeys, and sectional 
time, similar in each case. The drivers were not influenced in any 
degree as to the position of the reversing lever ; the regulator, | 


eae 4| | 





more economical and efficient machine than the simple engine. 
The compound developed a comparatively greater draw-bar pull 
for the same indicated horse-power. This is attributed to the use 
of four cranks, resulting in a more uniform torque, and conse- 
quent adhesion between wheel and rail. 





Crank Effort Diagram for Simple and Compound Locom:twes 
Notch 2. Speed 20 Miles per Hour 
Fig 47 


losft 
40.000 


30.000 
20.000 
10.000 


/ 


10. 









Tue Excinecer 


Fig. 47.—Two-cylinder Simple Locomotive. 
Maximum crank effort 42,000 ft.-Ib. 
Minimum ~_ = 21,500 ft.-Ib. 
Mean = $1,000 ft.-Ib. 
Greatest fluctuation from mean = +4 10,500 ft.-Ib. 


Greatest fluctuation 
Mean crank effort 


32.5 per cent. 


however, was kept full open. Ev ery effort was made to have the 
I I | 


fire in the same condition at the end of each test as at the start, 
which was not diffie ult, as the tests finished before the end of each 
journey. Table VI. ot es the analysis of coal used on tests :— 








” ‘The Siiatinabiens of sedhadiod Engineers, 
t Seelante, page 289. 











Fie. 48.—Four-cylinder Compound Locomotive, 
= 51,500 ft.-Ib. 
37,000 ft.-Ib. 
43,500 ft.-lb, 
+ 7,500 ft.-Ib. 


Maximum crank effort 
Minimum : 

Mean 

Greatest fluctuation from mean 
Greatest fluctuation 


Mean crank effort 






= 17.5 per cent. 





The tonnage hauled was slightly in favour of the simple, but this 


| lighter load was distributed over more wagons than in the case of 


the compound. 

In comparing the tests, there is an economy of 23 per cent. on 
the Aintree to Acerington trials, and 22.5_per cent. on the Goole 
to Smithy Bridge tests, in favour of the compound, based on the 
steam consumption per indicated horse-power, as given by the 








Is 21 18 22 19 22 
~ Nive ioe Sy Ls “SS 


test finished at Brighouse, as the load at this place was much reduced. 


diagrams. This economy is even greater when the total steam 
consumption per hour is compared, the saving being 39.7 per cent. 
on the former and 33.3 per cent. on the latter tests. In fuel con- 
sumption the saving by the compound per indicated horse-power 
per hour is 16 per cent. on the Aintree-Accrington tests and 8.4 
per cent. on the Goole-Smithy Bridge tests, but as the horse-powers 
developed by the compound are less than for the simple engine, 
the total fuel savings are 36 per cent. and 23.7 per cent. respec- 
tively. 

It will be noted, by referring to Table V., how the attempt to 
run at approximately the same speed and in the same time has 
been accomplished. It should be clearly understood that neither 





| 
| 
| 


Goole to Smithy Bridge. 





Simple. Compound, Average. 

+: Com- 

s 9 0 2 2 
1 il 1 Simple. pound. 
180 177.8 179.5 
204 206.12 204, 0 

3 17.8 17.6 

812 780.5 








79 
606.8 
525 
4.8 
142.0 
48.6 
48.6 5.6 55.7 +2 
Denaby Denaby Denaby North 
Main Main Main Gawber 
3696 7056 4816 5600 
75.7 101.1 61.4 71.4 
3.84 2.88 4.74 4.08 
12,872 15,536 9975 S805 
21.2 21.2 23 6 16.0 17.4 
16,744 15,180 16,617 12,036 1,856 
240 260 240 300 520 
98.5 98,2 985 97.5 95.6 
3179 2048 S41 5 2441 
26.6 25.0 25.2 3 23.2 
29 5 
3.1 2.9 3.5 2.3 3.2 3.4 5 





Fine Fine Frosty Fine Foggy . 
Dry Dry Slippery Dry Dry 
12/4/05 24/8/05 26/4/06 4/5/06 4/4/07 


> 99 
> 


exceptionally fast run. 


engine was forced ; the simple ran to its normal workings, and no 
effort was made to run any quicker with the compound, except on 
the test marked ‘‘ B,” when a faster run was achieved. This test 
is interesting from the fact that the compound hauled the same 
load on the same coal consumption as the simple on one occasion, 
but in 15 per cent. less time. 
The release pressures shown on Figs. 26 and 32 and Table \V 

have been plotted by scaling the height of the indicator diagrams 
at the known point of release. It will be observed that the ter 


Fro. 49. 
Comparison of Horse Powers developed in High- and Low- Pressure Cylinders 


Fult lunes denda Hhgh Pressure Cylinder Horse Powers 
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minal pressure is very much higher n the case of the simple engine 
than the compound, the average on the Aintree-Accrington tests 
being for the simple 55.1 1b. and 28.4 1b. for the compound, and on 
the Goole- Smithy Bridge tests 56.2 lb. for the simple and for the 
compound 27.3 1b. The lower terminal pressure, in the case of 
the compound, is much in its favour, as it reduces the lifting 
action on the fire when the engine is pulling hard up a bank, 
thereby obtaining more complete combustion and minimising the 
emission of sparks. 
Table 


Steam cut-off (Figs. 23 and 29 


V.).—It might be expected 








316 


that the cut-off in the high-pressure cylinder of the compound 
would be much later than with the simple engine, but both types | 
were operated very much alike as regards the position of the 
reversing lever-——54,0 per cent. for the simple and 51.9 per cent. 
for the compound—on the Aintree-Accrington tests. On the 
Goole-Smithy Bridge trials the cut-offs were 46.9 per cent. and 
52.5 per cent. respectively, with a full open ctl nly Under 
these conditions the compound ought to show economy. Assum- 
ing 50 per cent. as the average steam cut-off, the cubical contents 
of the eylinders to be filled, neglecting clearance, is as follows : 
34x 4x18 : 


Simple engine 
IsS x 4 x 18 


Compound engine 
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to show itself in the low-pressure cylinder when the cut-off reaches 
about 65 per cent., and takes place at nearly the same speed as 
its occurrence in the high-pressure. 

Dealing first with the high-pressure cylinders, the falling away 
is probably partly due to excessive compression brought about by 
the closing of the exhaust at a higher pressure than in a simple 
engine. The effect of this is to decrease the area of the indicator 
diagram by forming a loop of negative work, thus reducing network. 
This is one reason why compounds at certain points of cut-off do 
more work in the low-pressure cylinders than in the high. It also 
furnishes a reason why a compound locomotive is less economical in 
light than in heavy work, The usual contrivances for nullifying 
undue compression are, larger 
clearances, negative lap on the 
valve, and the employment of 
spring loaded release-valves fitted 
on the ends of the cylinders, 
which are set to release at a fixed 
pressure, generally the working 
— Negative valve-lap, 
rowever, is only useful at high 
speeds, and is very detrimental 
at low speeds, for during slow 


High Pressure Valve 
With Antomatic Compression Retense \elies 











LOAD APDIP: APY 


SS SSsy 


de = Pey | 











i difference of over 40 per cent. in favour of the compound. Figs. 
{7 and 48 show a comparison of the crank efforts of the simple and 
compound engines, 

Before detailing the results obtained during two years’ working, 
it will be interesting to consider the division of work which actually 
occurred in the high and low-pressure cylinders of the compounds 
it various speeds and cut-offs, when indicated in service. 

Fig. 49 shows the actual horse-powers developed in the re- 
spective cylinders at the different speeds and cut-offs. The curves 
have been constructed from the mean results of a large number of 
indicator diagrams. 


Indicator Diagrams shewing result of Piston Valves of High Pressure 


Cylinders, fitted with and without Automatic Relief Valves. 


Left Hand Piston Valve without Relicf Valves. 


Combined High Press: HP* Front and Back 252. 
Low 


Right Hand Piston Valve with Retief Values. 


Fig: 55 


running it allows exhaust of one 


the other side, and increase the 
back pressure. Spring loaded 
release-valves have also certain 
disadvantages, as they only re- 
lease into the atmosphere a small 
percentage of the unduly com 
pressed steam. They also’ lack 
Hlexibility, for when the engine 
is working with a throttled regu- 
lator, compression is pushed up 





beyond the steam-chest pressure. | 


As a result of experience, and in 
order to overcome these disad 
vantages, the author has designed 
and just put into service a special 
form of piston-valve, This valve 
is illustrated by Figs. 50 to 53. 

It will be observed that the 
packing rings are provided with a 
number of holes or passages con- 


trolled by valves which open or close communication between the | 


cylinders and the receiver. One side of these when closed is 


subject to the pressure in the cylinder, and the other side to the 
As there is a ratio of pressure between | 
| will be a good reserve of business to go on with. 


pressure in the receiver. 
the high-pressure steam and the receiver, these auxiliary valves 
work on the differential principle, the area exposed to the receiver 
being larger than the area exposed to the cylinder. 

The construction of these valves is such that the pressure in the 
receiver holds them on their seats against the pressure in the 
eylinder, providing the latter does not rise beyond the working 
pressure. Should, however, an excess of pressure arise in the 
cylinder, then it displaces these 
valves, and discharges the said 
steam into the receiver. An in 
teresting experiment has recently 
been carried out for the purpose 
of comparing the results from a 


valve fitted with these auxiliary | 


valves, as against one not so fitted. 
Figs. 54 to 59 are a number of 
comparative indicator diagrams 
taken under the two conditions, 
and it will be at once apparent 
that there is a striking difference 
in these diagrams. 

These indicator diagrams were 
taken simultaneously, and all at 
the same speed, namely, 25 miles 
per hour, or 155-6 revolutions per 
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is undue compression, which in- 
creases as the engine is notched 








of the cylinder. 
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With the auxiliary release ex- 
cessive compression did not exist, 
and, further, the horse-powers 
on that particular side of the 


engine were considerably higher | 


than the side which had not the 
automatic valves fitted. 
employment of this special form 
of valve has enabled the driver 
to operate his engine at an earlier 
7 cut-off than was possible without 
the release. 
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Referring again to cut-offs and 


diagram 49, it would appear that 
the later cut-offs, with 
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corresponting later compressions, 


would cause the dip of the curve | 
to be less rapid than with the | 


earlier cut-offs ; but the reverse 








causes, 
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that with later cut-offs in 
culty in getting rid of the ex- 
haust, which leads to high back 
pressure. No doubt some action 
analagous to this is occurring 
in the high-pressure cylinder, in 
addition to excessive compres- 
sion, although a port ratio of 1 to 
10 has been adopted in these 
engines, which is larger than for 
simples, where the usual ratio is 
1 to 11 or 12. With regard to 
the fall in power in the low- 
pressure cylinders at the later 


Fig.33. 
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that the port ratio which has been 
adopted, viz., 1 to 12.6, is rather 
low, and, undoubtedly, a much 


greater ratio could have been | 








adopted with advantage had it 








Tue Excinerr 


The first thing to notice is the inequality of work at all speeds, 
although from a theoretical aspect it was expected that the dis- 
tribution of power would be about equal. The low-pressure 
cylinders, in all cases, developed a greater horse-power than the 
high-pressure. the difference becoming greater at the higher | 
speeds. A curious anomaly occurs with regard to the power from 
the high-pressure cylinders at about 20 miles per hour ; beyond | 
this speed the power decreases, whereas it should increase as it | 
does in the low-pressure. This falling away of the work done by | 
the high-pressure cylinder as the speed increases is more rapid | 
when the cut-off is later. The same peculiarity, however, begins ' 


valves. At the same time it 
must not be overlooked that 


large ports in the low-pressure | 
| follow the Northern advance. 


cylinder add to clearance. Re- 


side of the piston to pass over to | 





| comes in. 
| will have to undergo considerable change before the best houses 
| will venture upon an advance of the basis. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Unmarked Bars Advanced, 

THE outcome of last week's meeting of the unmarked bar 
iron makers in Birmingham has been the issue this week by some 
of the firms of circulars advancing prices 5s. per ton. Very fey 
circulars, however, state what the advance leaves prices at, 'This 
is the key to the position, and it is just this information that the 
market desires to know. According to some reports, the meeting 
decided upon £6 5s. as the minimum ; according to other people, 
no standard was fixed. The truth seems to be that the makers 
have merely agreed to attempt to obtain an advance of 5s, 
upon whatever nog they had previously been accepting, 
It had almost been thought, prior to the meeting, that 
unmarked bars upon the open market on Birmingham kx 
change had improved to £6 5s, Upon this basis the new Assovin 
tion price should now, of course, be £6 10s. To now talk about ay 
agreed minimum of £6 5s., following a declared advance of fs,, 
sounds, therefore, rather absurd, Some makers are quoting the 
full nominal £6 10s., others £6 7s. 6d. ; while a third set of houses 
are content with £6 5s, Everything seems to depend upon the 
individual firm’s standing, and the state of their order books, to 
which, perhaps, might be added two other influencing causes j), 
the fixing of their selling rates, viz., their expectation of th 
course of the present trade improvement, and how far forward 
they are bought in respect of raw materials. 


Will Best Bars Advance ? 

The best bar iron trade continues to gain in strength, 
though not pronouncedly, Marked bars are selling freely at the 
£8 basis, and there was a renewal of the speculation to-day 
respecting the probability of an advance when a new quarter 
It is fairly safe to infer that the position of the market 


Though it is low 
relatively to the cost of raw material, it is not low by comparison 
with good brands of unmarked bars, such as are commanding much 
more respect than formerly. 


Sheets Busy. 


The sheet iron makers remain in receipt of very satisfactory 


| orders, and the mills are fully employed. The Easter holidays in this 


branch of the trade will be curtailed as much as possible owing to th: 
pressure from consumers for deliveries, and after the holidaysthere 

Buying represents 
a large volume of business, and this section of the market stil! 
claims the distinction of leading in the current revival. Galvanised 


| corrugated sheets realise £11 15s, to £12 per ton f.o.b. Liverpoo! 


for 24 w.g. material, while plain black sheets are £7 10s, to 


| £7 12s. 6d. for doubles, £7 5s. to £7 7s. 6d. for singles, and £8 to 


| for rivet 


: aa | they are demanding 2s, 6d. per ton advance. 
without the auxiliary release there | : ; 


up, although release vaives were | 
titted on the front and back ends | 


their | 


happens, which points to other | 
It is a well-known fact | 
a | 
simple engine there is more diffi- | 


| occasionally 6d. per ton higher than the opening. 


£8 2s, 6d. for lattens, 


Miscellaneous Iron Prices. 

The hoop trade is reported to be getting rather busier, and 
prices are fairly well sustained at £6 15s. per ton basis. The gas 
tube strip trade, however, is still a good deal disorganised, and 
prices are unsatisfactory. The Association standard is, neverth: 
less, retained at the recent advanced figure of £6 10s. to £6 12s. 6d, 
per ton. Nail rods are quoted £7. 


The Steel Trade. 

Steel is very active and strong in price, and makers 
are well satisfied with their surroundings. Some big inquiries 
are reported this week for rolled steel bars of small sections 
These include 500 tons for helicoid steel nut making, 400 tons 
manufacture for a large contract under execution in 
the district for certain of the Tyne shipyards, and several 
hundred tons of small bars believed to be for steam turbine parts. 
Some of the manufacturers are so busy that for early deliveries 
Mild steel bars this 
week vary from £6 7s. 6d. to £6 17s. 6d.; rivet bars, £6 15s. to 
£7; coopers’ hoops, £7 7s. 6d.; and best varieties of boops, 
£7 12s. 6d. In raw steel, Bessemer sheet bars are unaltered at 
£5 2s. d., and Siemens £5 5s. per ton. 


Pig Iron Firm. 

In the pig iron trade sellers are more uncompromising in 
their attitude, concessions of any kind being difficult to obtain. 
The general tone is sanguine, recent sales having reached a larger 
aggregate than was anticipated. The district production is going 
steadily into consumption and stocks all round are reduced to a 
low level. Quotations may be given as, for forge ;—Staffordshir: 
common, 48s.; part-mine, 50s, to 51s,; best all-mine forge, 85s.; 
foundry, 90s.; cold blast, 115s.; Northamptonshire, 49s. to 50s. ; 
Derbyshire, 50s. to51s.; North Staffordshire forge, 50s. to 51s. 6d. ; 
best, 58s. to 50s. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Wednesday. 


Pig Iron in March, 

THE month opened with a very steady feeling, and there 
was no disposition to grant concessions on the part of sellers. 
While, however, there was no particular change in prices for most 
sorts as compared with the closing weeks of February, hematite 
began to al in sellers’ favour, and about the middle of the month 
advanced 2s per ton. On the other hand, East Coast did not 
develop to anything like this extent, and closed unchanged to 

Middles 
brough brands have been rather variable in this centre and, 
after showing rather lower figures at one time, closed 


| generally unchanged for prompt delivery, but about 5d. to 


cut-offs, it seems to the author | 
| generally. 


10d. dearer for forward delivery. Lincolnshire, Staffordshire, and 
Derbyshire have been fairly uniform as far as price was concerned, 
and although it was stated that makers were asking premiums in 
some cases on official prices, yet it would appear consumers here 
could be supplied from second-hand sources at more favourable 
rates. A fair business has been reported as having been done in 
Northamptonshire iron. Scotch makes have been rather quiet 
Gartsherrie and Glengarnock have not changed in price 


| during the month, but Eglinton varied occasionally 1s. per ton and 


| closed 3d. to 6d. per ton higher. 


not been decided to use standard | 


ferring again to the unequal distribution of work, this can be | 


equalised by separate adjustment of the valve gears as used on 
the Continent, but this entails an independent gear for each 


| cylinder, which appliance, being under the control of the driver, 


must be skilfully handled, or it is useless. There is room for 
invention in this direction. Some positive mechanical contrivance 
is needed, which, not being under the driver’s control, and having 
a predetermined motion, will give the correct relative positions for 
each valve. 


(To be continued.) 


| 
| 
| 


Forge iron has been rather quiet 
throughout. 


Finished Iron and Steel. 

The advance of 5s. per ton in finished iron has been main 
tained, and demand remains fairly steady. In steel] there is every 
probability that plates for tank, girder, and bridge work, will 
There has also been a better feeling 
in boiler plates. In English billets makers report an improved 
demand in absence of foreign competition, and are holding out for 
full prices. There are absolutely no German or Belgian billets to 
be had here. 


Copper. 

The principal event in connection with the manufactured 
article has been the dissolution of the Tube combine, leaving 
makers to quote according to their own ideas, The break up has 
not been productive of the differences which might have been 
expected the general reduction in tubes being about 4d. per lb. 
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Shects have remained unchanged to 20s, lower, and tough ingot 
was about 10s, per ton lower, 


Tin and Lead. 
Tin: English ingots have steadily declined, and closed 
about £4 to £5 per ton lower Lead was unchanged throughout 
the month, Demand on spot very moderate, 


Quotations. 

Lincolnshire, No, 3 foundry, 56s,; Staffordshire, 54s, 6d. ; 
Derbyshire, 58s, to 56s, 3d.; Northamptonshire, 58s, to 58s, 6d. ; 
Middlesbrongh, open bratids, prompt, 60s. 4d.; April-June, 60s. 10d. 
Scotch: Gartsherrie, 62s, ; Glengarnock, 61s. 6d. ; Eglinton, 60s, 6d. 
to 60s, 9d., delivered Manchester. West Coast hematite, 68s, 6d. 
to 69s.; East Coast ditto, 66s. to 66s 6d., both f.o.t. Delivered 
Preston: Gartsherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 59s, 6d. 
to 59s, 9d. Delivered Heysham: Gartsherrie, 60s, ; Glengarnock, 
Hs. 6d.; Eglinton, 58s, 6d, to 58s, 9d. Finished iron: Bars, £6 15s, ; 
hoops, £7 7s, 6d.; sheets, £8 to £8 2s. 6d, Steel: Bars, £6 15s.; 
Lancashire hoops, £7 7s, 6d. ; Staffordshire ditto, £7 7s. 6d. ; sheets, 
{&to £8 2s, 6d.; boiler plates, £7 7s, 6d. to £7 12s. 6d.; plates for 
tank, girder and bridge work, £6 12s, 6d, to £6 17s, 6d ; English 
billets, £5 5s, to £5 10s.; foreign ditto, none offering ; cold drawn 
steel, £9 10s, to £10, Copper: Sheets, £72; tough ingot, 
£63; best selected, £63 per ton, Copper tubes, 8?d. to 9d ; 
brass tubes, 7d.; condenser, 8d.; rolled brass, 6%d.; brass wire, 
6ad.; brass turning rods, 69d.; yellow metal, 64d. per lb. Sheet 
lead, £17 perton, English tin ingots, £143 per ton. 


The Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange, but 
this was probably oecasioned by the demand calculated to tide 
over the Easter holidays. While in most directions there is 
little or no change to note in prices, there is no doubt that house- 
hold coal is easier, Whether there will be a reduction in price 
in this department officially remains to be seen, but there is little 
doubt that it will have to take place, and that within a very short 
time hence, Slack was fairly steady, but in other departments of 
steam coal only an ordinary business was passing. worm et trade 
is generally quiet. ‘There was not any rush to secure bunkering 
cargoes, and although, owing to outside troubles on the East 
Coast and South Wales, hebben asked higher rates, buyers did 
not respond, Only very ordinary requirements were covered, 

BaRkow-IN-FURNESS, Thursday. 
Hematites. 

The hematite iron market retains the firmness which it 
presented last week, and there are indications of consolidation and 
strength which go to justify the belief that the better demand 
which has arisen for iron has come to stay. The positions of 
makers is satisfactory as to the orders in hand, and they are only 
selling for forward delivery at higher prices than have been ruling. 
Indeed, sales on — delivery account are at 70s, net f.o.b, for 
mixed Bessemer numbers, and warrant iron is at 68s. net cash 
sellers, buyers 3d. less, The value of special hematite ranges from 
72s, to 75s. per ton, according to specification, and is in very full 
demand, the output of this material being higher than at any pre- 
vious period, There is also a large sale of ferro-manganese and 
spiegeleisen. Charcoal iron is not being made at present, owing to 
the scarcity of fuel, but supplies will soon be obtained from the 
forests in the immediate district, and the furnace will then be 
re-lighted, as the demand for charcoal iron is brisk, Serap iron is 
in good demand. Iron ore is firmer at 14s., 17s., and 21s, per ton 
net at mines for good average sorts. 


Steel. 
The steel trade is very steadily aig ed in the Bessemer 
department, Orders for rails, billets, tin rs, hoops, and other 





classes are wel! held and the demand is fully maintained. Bessemer | 


rails are now at £5 10s, per ton for heavy sections net f.o.b. 
Ship plates have advanced in price to £6 10s, per ton. The mills 
at Barrow have been stopped for a long while owing to low prices, 
and now, when higher values are ruling, the cost of raw and crude 
material has gone up as well, 


Shipbuilding and Engineering. 
Vickers, Sons and Maxim have received, or know they 


will receive, orders for eight of the ten submarines required in this | 


year’s programme. The other two will be built at Chatham, They 
will be of the D class, which has undergone a series of ex- 
haustive and successful manceuvres. They are also in treaty fora 
Turkish battleship, and are likely to get the order, as the negotia- 
tions with the Turkish Government are well-nigh completed. A 
similar order is going to Elswick and a cruiser to John Brown and 
Co., on the Clyde.? 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 23,577 tons—iron 18,390 tons and steel 5187 
tons —as against 8608 tons for the corresponding period of last 
year, an increase of 14,969 tons. The shipments this year aggre- 
yate at 166.560 tons, compared with 131,539 tons in the correspond- 
ing period of 1909, an increase of 35,021 tons, Coal and Ho in 
steady demand, but the supply of the latter is scarce. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

OwiNnG to the Easter holidays there has been no induce- 
ment to enter into fresh commitments either in the raw material or 
tinished iron and steel markets, and the week has consequently 
heen marked by no fresh movement of importance. At the same 
time the tone remains very confident. The receipt of the Govern- 
ment orders already noted has tended to strengthen markets. It 
is also considered extremely satisfactory that the quarter is ending 
with prices showing a distinct upward tendency. This is rather an 
exceptional experience for February and March, and it indicates 
that manufacturers are fairly well placed for contracts against 
which specifications should arrive freely in the spring. 


The Coal Market. 
The more serious aspect of the labour question in other 
coalfields has produced a very unsettled state of things in South 
Yorkshire. In the event of a strike a heavy call would be made 
on the pits here, and collieries are naturally anxious to leave them- 
selves as free as possible to take advantage of the higher prices 
which would inevitably result. But pits have to be kept going in 
the meantime, and business is not being refused, although quota- 
tions are naturally very firm, spot sales taking place at 9s. 6d. 
ver ton for best hards. Shipping contracts are now coming in, 
vut- business is still of a tentative character. As a rule 
it may be said that contract prices are at an advance of 3d. to 9d. 
per ton above the railway contract figures. We understand 
that the effort to bring about a much closer working association 
of the gas coal collieries has met with success. Although business 
is still in an early stage, inquiries are coming forward from gas 
engineers, and are met with the demand for Is. to 1s. 6d. above 
the rates of expiring contracts. House coal is, naturally, easing 
off a little, but quotations are still:—Best Barnsley, 12s. 6d. to 
18s, 6d. per ton ; secondary descriptions, 10s. 6d. to 11s. per ton, 
at pits. The market for slack is firm, although at the moment 
less is going forward, owing to the holidays. Best washed smalls, 
5s, 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s, 9d. 
to 4s, 3d. per ton. Coke is steady at late rates, viz., best washed, 
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12s, 6d. to 13s, 6d.; unwashed, 11s, 6d. to 12s, 6d. per ton at the 
ovens, 


The Iron Market. 

A very firm tone characterises all sections of the iron 
market. Some special brands of West Coast hematite are being 
offered at fancy prices, but 1 good number of the makers are quite 
off the market at present. There has been some further buying of 
East Coast qualities at strong prices — The net value of ordinary 
mixed numbers delivered this district isround about 73s. 6d. This 
is for forward business. As regards common irons, Lincolnshire and 
Derbyshire brands are stiffly maintained, with a premium of 2s, 
for deliveries after June 30th, There is more doing lately in forge 
iron, A fair number of inquiries are current for almost all descrip- 
tions of iron, which promises well for the next quarter's business, 
although most consumers are well bought up to the half-year, and 
the contracts which are expected to be placed will be for delivery 
over the second half of the year. Quotations :—Lincolnshire, 
No, 3 foundry, 53s, 6d, per ton; No, 4 foundry. No 4 forge, mottled 
and white, 52s. 6d, per ton ; basic, 55s. per ton; Derbyshire, No. 3 
foundry, 54s, per ton ; No. 4 forge, 52s. per ton. 


Finished Material. 

A rather more cheerful account can be given of the 
finished iron branches. The arrival of specifications for bars con- 
tinues on a much better scale, and this month has shown a distinct 
improvement in this respect, compared with the two preceding 
|} ones, ‘To some extent it is undoubtedly due to the hurrying up of 
| orders before the holidays, and also to the fact that intimation had 
been sent out in some cases that unless arrears of deliveries were 
taken without delay, contracts would be cancelled. Apart from 
that, however, customers have generally shown more readiness to 
take stuff ordered, and this is considered a very hopeful indication 
of business prospects next quarter. Hoops and sheets are still 
very quiet, 


The Steel Trades. 

Work has now begun on the armour-plate orders recently 
placed, these having come with the intimation that they must be 
put into execution immediately. We understand that the total 
quantity placed was 7000 to 8000 tons, a good portion of which has 
come to the three local manufacturers. As the work on hand is 
almost completed, these orders were urgently needed, but it is hoped 
to get them out of the initial stages before the other work leaves 
the shops. In other respects there has been little to record, most 
manufacturers stating that there has been a falling off in the 
number of orders coming to band in most departments. The lull 
is expected to be only temporary, and when the holidays are out 
of the way there should be a fair accession of new business. Rail- 
way steel departments are fairly busy on old orders, but the work 
is practically of a hand-to-mouth character, being chiefly supplies 
for private wagon builders for colliery and similar purposes. 
There is still a great scarcity of work for the home railways, and 
the South American demand has not yet come along, as expected 
some time ago. In the lighter branches good buying of tool steel 
can be reported from America and the Continent, particularly 
France, in view of the new and increased tariff proposed. The 
French Government have agreed to a modification of the pro- 
posed duty on high-speed steel. The original proposal to 
raise the duty from 15f. to 50f, on steel containing over 2 per 
cent. tungsten or chromium has been altered by retaining the duty 
at 15f. on steel containing less than 6 per cent. of these alloys. 
However, as a great proportion of high-speed steel contains con- 
siderably more than 6 per cent, tungsten, it is only a very small 
concession. The price of high carbon billets has been raised by 
10s. per ton to £7 15s, for Bessemer qualities and £7 17s. 6d. for 
Siemens, 





| 
| 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 
AcTIVITY is manifesting itself strongly in the demand for 
Cleveland pig iron, a good business having been done during the 
| last two weeks, and traders speak very sanguinely about the 


| position, and hold that they have excellent grouhds for expecting 
a still brisker demand and still better prices. The situation is 
| undoubtedly encouraging, and consumers recognise this by 
endeavouring to arrange for supplies required over extended 
periods, The home trade has improved in a marked degree, and 
this indicates that it is sound healthy business and not speculation 
that is influencing the market. On export account the deliveries 
are increasing, and shipments this year bid fair to exceed those of 
either of the past two years. The outlook is very favourable, and 
consumers can hardly expect to see lower prices during the next 
six months, and probably not this year. The United States 
demands just now are nil, and thus are disappointing, for it was 
generally expected that consumers there would this year have 
again to buy heavily from Cleveland, but the American iron- 
masters appear to have overtaken the demand and something 
more, so that consumers there have no need to go outside their 


own country for a. The make, indeed, in the United 
States has never been so large as it is at the present 
time. Canada, Italy, Belgium, France, and Japan are buy- 


ing Cleveland iron more freely. There is more activity in 
the warrant market than has been known for a long time, and 
a higher price has been touched within the last few days, 
in fact on Monday, than has been reported since the latter part of 
January, almost as good a figure being realised as the maximum 
of this year, or indeed as that of 1909, which was 52s. 83d. The 
raising of the Bank rate on Thursday last week from 3 to 4 per 
cent. has not prejudicially affected the warrant market, though it 
will make it more expensive to carry warrants. But the outlook is 
so good that holders have confidence enough to wait for better 
prices, No. 3 Cleveland G.M.B. pig iron has been steady this 
week at 51s, 9d. per ton for prompt f.o.b. delivery, while No. 1 
was kept at 54s., Nos. 4 foundry and 4 forge 50s. 9d., and mottled 
and white at 50s. 3d.; but for delivery over the whole of April 3d. 
ad ton more has to be paid in each case, and 9d. more for May. 

he lower qualities of Cleveland pig iron are still scarce, and the 
production of No, 3 is not so much in excess of requirements as it 
was. Everything is in favour of prices rising. 


Hematite Pig Iron. 

After a long period of slackness in buying consumers have 
at last commenced to purchase freely in large quantities, and for 
delivery over several months—some, indeed, for delivery up to the 
end of the year, and others would arrange for supplies over the 
first few months of 1911. Consumers seem to have made up their 
minds that the time has arrived when it would be judicious to buy, 
and that delay will mean the payment of higher prices. When it 
is taken into account how much the shipbuilding industry has 
improved, and how good are the prospects of continued activity, it 
will be seen that there are excellent grounds for entertaining an 
optimistic view of the future of the hematite iron trade, which in 
this district depends so much upon shipbuilding. One of the most 
important of the steel manufacturing firms in the North of England 
seems to have set the ball rolling ; they bought heavily for delivery 
over the rest of the current year, and this becoming known, other 
important firms followed suit. This increased buying has enabled 
makers to advance their prices of hematite iron, and it must be 
acknowledged that they are by no means premature in taking this 
course, for it must be remembered that they have long been selling 
at rates which left them little in the way of profit. The prices of 
materials have gone up more rapidly than those of the pig iron, 
and so producers have been no better off for any advances which 
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they have male. Throughout the country the quotations for 
hematite pig iron have been raised, and in Scotland more than 
has been the case in this district, while West Coast warrants 
have risen to 69s, cash. On Teesside mixed numbers of East Coast 
hematite pig iron can be obtained at 66s, per ton for prompt 
delivery and 67s. 6d. for delivery over next quarter, which, it may 
well be said, is not an extravagant figure; it is said that the sub- 
stantial advances which have been made by the consumers enable 
them readily to give the higher rates now quoted by the hematite 
producers. The position uf the latter has improved materially ; 
they have very little stock, and there is none at all in the public 
warrant stores, while it is reported that almost the whole stock of 
West Coast warrants are in the hands of a single firm. At the 
same time the output has been lessened, owing to the stoppage of 
two furnaces for repairs. The competition therefore is not at all 
keen. Hematite iron makers, having sold well ahead, are 
endeavouring to cover with regard to materials, especially ore. 
Searcely any orders have been booked this year by merchants, 
though very large quantities have been received in satisfaction of 
orders placed last year, nearly 200,000 tons per month coming 
into the Tees alone. The merchants are quoting 20s. 6d. per ton 
for deliveries to be made, c.i.f. Middlesbrough, over the current 
half-year, while 21s. 6d. is the quotation for the second half of the 
year. The Spanish mineowners are not likely to grant any con- 
cessions now that the outlook has become so good in those indus- 
tries which consume hematite iron. 


Manufactured Iron and Steel. 

The producers of finished iron continue to give only poor 
accounts of their business ; they have had little benefit from ‘the 
general revival as yet, and work is carried on irregularly at their 
establishments. Consumers are slow about taking iron where steel 
can be made to satisfy requirements, and, as a rule, the manufac- 
tured iron that is bought is wanted for special purposes. Most of 
the finished iron that is produced in this district now is in the 
form of bars—85 to 90 per cent , in fact. Buyers will not generally 
pay £7, less 24 per cent., for common iron bars when they can 
purchase steel bars at £6 5s , less 24 per cent., or iron ship angles 
at £7, less 24 per cent.. when steel angles aré procurable at 
£5 17s 6d , less 24 percent. The strong revival in shipbuilding has 
had an excellent influence on the trade of those steel producers 
who supply materials for the shipbuilders. Almost all the plate 
ills are in full operation, and the makers of steel plates have 
raised their quotations 5s, per ton, bringing ship plates up to 
£6 10s —a higher price than has been known since 1908. The 
previous advance was early in January, when the rise was 


to £6 5s-——in the autumn £5 lds. was the figure—so that 
there has been an advance of 15s. per ton from the 
minimum. The prospects of further advances are very good, on 


account of the marked revival in shipbuilding ; almost every day 
orders for new vessels are booked. Manufacturers of steel can 
now secure the prices they quote, and these are no longer nominal. 
Thus there is good reason to look for quotations advancing yet 
more. Heavy steel rails are firm at £5 7s. 6d. per ton net f.o.b., 
and mills are well employed, while shipments are large, probably 
the largest ever known in this district, for there are now four 
steel rail-making establishments on Teesside, whereas there were 
only two a few years ago. Steel hoops are firm at £6 10s.; steel 
strip at £6 7s. 6d.; steel joists at £6 2s. 6d.; steel sheets at £7 10s. ; 
all less 24 per cent. f.o.t. The manufacturers of galvanised and 
corrugated sheets are well off, and shipments are large. For 
24 gauge in bundles delivered f.o.b. the genera] quotation is £12, 
less 4 per cent. f.o.b.; thus they have got back to nearly the same 
price as ruled just before the break up of the combination. 


Coal and Coke. 

The period of the year has arrived when a considerable 
improvement in the coal trade is experienced, and the demand is 
certainly somewhat brisker on export account, but not to the 
extent that would have had to be reported if the labour difficulties 
had all been disposed of. The strikes in Durham are now in pro- 

ress at only three collieries, but at these pits, though the men 

ave been idle for three months, they are as determined as ever 
to continue on strike, and will not give the three-shift system a 
trial. Three months’ experience of it at the other collieries have 
shown that it is workable, and without hardship to the men, so 
that the hostility which was at first displayed to it has dis- 
appeared. Unfortunately, the position is no better in Northum- 
berland, and at seventeen collieries the men are on strike. 
Such a state of affairs is all the more to be regretted, for 
this is the time when Northumberland coal is in extra 
good demand on export account. This week, at the request 
of the Board of Trade, certain representatives of the men’s 
association, as well as two delegates from each of the disaffected 
collieries, have waited upon Mr. Askwith to discuss the question of 
bringing about an early settlement of the disputes. At the time 
of writing details of this interview have not transpired. Prices of 
coal are somewhat stronger this week, on account of the approach 
of the holidays. Best steam coals are at 11s. 3d. per ton f.o.b., 
and seconds at 10s. 6d.; while best gas coals are at lls. 3d., and 
seconds at 10s. 3d. A contract for up to 200,000 tons of best 
Durham gas coals for delivery up to the end of the year is reported 
at 10s. 9d. f.o.b, There is an active demand for Durham gas coals, 
and coking coals are in better request at 10s. 3d. to 10s. 6d., with 
coking smalls at 10s. to 10s. 3d. Coke is in plentiful supply, and 
the price is rather weak, furnace qualities being obtainable on the 
average at 18s. per ton delivered at Middlesbrough, or equal 
thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THERE has been a stronger feeling in iron markets 
generally. and the general business outlook is encouraging. The 
large amount of Admiralty work secured by the Clyde, estimated 
in value to upwards of £11,000,000 sterling, is imparting a favour- 
able impulse to the trade of the district, and the great variety of 
trades will reap advantage from these orders, either directly or 
indirectly. There is every likelihood, too, that the shipbuilding 
and engineering work now in hand will be materially augmented 
before long. It has just been intimated that Messrs. William 
Beardmore and Co. have decided to add to their works at Dalmuir 
a large factory for the production of gun mountings. The aggre- 
gate engine work at present in hand on the Clyde for warships— 
excluding all mercantile orders—is estimated to amount to 199,000 
horse-power. = 


The Pig Iron Market. 

At the close of last week a strong upward movement began 
in the pig iron warrant market, and continued during the opening 
days of this week. Fully double the amount of business was done 
in warrants that has been usual of late. Transactions took place 
in Cleveland warrants at 5ls. 64d. to 52s. cash, 51s. 103d. to 
52s. 3d. one month, and 52s. 4d. to 52s. 11d. three months. Sales 
of this class of iron also took place at 51s. lld. for delivery in 
thirteen days, 52s. fourteen days, 52s. 3d. twenty-one days, 
52s. 2d. twenty-four days, and 52s. 44d. and 52s. 6d. for May 4th. 
The business has been mainly for cash and three months, there 
being little inquiry for delivery one month hence. This movement 
in the warrant market is understood to proceed entirely on the 
shipbuilding and home trade position, and the purchases that have 
taken place have also been accelerated to some extent by the 
approach of the holidays. 


Scotch Makers’ Iron. 





Good sales are reported of Scotch makers’ brands, chiefly 
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to home consumers, and some of the prices have been raised since 
last report. Govan and Monkland, f.a.s. at Glasgow, are 
quoted, Nos. 1, 59s.; Nos. 3, 57s.; Carnbroe. No. 1, 61s.; No. 3, 
58s.; Clyde, No. 1, 63s. 6d.; No. 3, 58s, 6d.; Gartsherrie, 
Shotts, and Calder, Nos. 1, 64s.; Nos, 3, 59s.; Langloan, No. 1, 
65s.; No. 3, 60s.; Summerlee, No. 1, 65s. 6d.; No. 3, 60s. 6d.; 
Coltness, No. 1, 85s.; No. 3, 60s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, at 
Ardrossan, No. 1, .; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 
64s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, €8s.; No. 3, 
60s. per ton. There are 85 furnaces in blast in Scotland, com- 
pared with 82 at this time last year, and of the total 48 are pro- 
ducing hematite, 37 ordinary, and 5 basic iron. 


The Hematite Trade. 

The market for hematite pig iron has been strong since 
last report, with a further advance in prices. Cumberland 
warrants have been done in our market at 67s. 9d. and 68s. for 
eash, and this marks a rise of fully 2s. per ton during the last 





fortnight, the rise since the beginning of the month being about 
3d. Owing to an increasing demand, Scotch makers of 
hematite have also raised their prices. A lot of 5000 tons | 
has been sold at 71s. 6d. for delivery up to June, but 
makers will not now sell at that price. Merchants have been 

quoting 72s., and it is stated that some makers are refusing | 
to contract even at that figure. The advance in Scotch hematite | 
since the beginning of the year is now 7s. per ton, and its manu- 
facture would now seem to constitute the better part of the Scot- 
tish ironmasters’ business. Upwards of twenty steamboat cargoes 
re hematite ore reached the Clyde in the course of the last three | 
aays, 


2 
os. 


Finished Iron and Steel. 

The great rise in the price of hematite pig iron has be- 
come a source of no little anxiety tothe steel makers As stated | 
above, the advance in hematite pig iron since the beginning of the | 
year is as much as 7s. per ton. Towards the end of last week the 
steel makers intimated an advance of 5s. per ton, but the price of | 
hematite was then Is. 6d. to 2s. under the present quotations, so | 
that the advance in steel prices would thus seem to have been 
rendered inadequate. Angles were brought up to £6 5s., ship | 
plates £6 12s. 6d., land boiler plates £7 7s. 6d., and ship boiler | 
plates £7 12s. 6d., all less the usual 5 per cent. discount for delivery 
in the Clyde district. The commitments for steel delivery are now 
increasing to a large extent for shipbuilding purposes. For | 
general structural work the demand has also improved for home, 
as well as foreign account, and there seems to be an assured period 
of activity ahead of the steel maker. The state of the finished iron 
trade is not nearly so satisfactory, but it isexpected that a gradual 
improvement will be experienced in this department. Locomotive 
engineers, boilermakers, tube makers, and not a few other trades 
have been increasing their orders. 


The Coal Trade. 

The coal trade of the Clyde district has been fairly active, 
with an increase in shipments; but there has been less done in the 
export branch of the trade on the East Coast. Prices of shipping 
coal are unchanged. The inland business is well atest and 
supplies are ample. The demand for coal for manufacturing pur- 
poses is increasing. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 

OLD members on "Change have rarely, except on occa- 
sions of a strike, witnessed such an upset condition as that which 
has befallen the coal trade. Forward business was practically | 
suspended, as few would venture to enter into important negotia- | 
tions in front of a possible strike. Discussions have been carried | 
on between the high contending parties, ‘‘ Mabon,” unfortunately | 
absent from iilness, being kept well posted with the arguments | 
pro and con. It is somewhat assuring to hear that he maintains 
a hopeful view. This, a member on ‘Change declared on Saturday, 
was the opinion of the majority. Possibly a decision will be 
reserved until the last day, or nearly so, and if owners and colliers’ 
representatives fail to agree, an appeal will be made to the Board 
of Trade. The week ended well with the despatch of about 70,000 
tons of coal, but it was noticeable that the number of laden vessels was 
limited to 19, and that Port Said was the destination of 10,000 tons, 
Rio 6000, Genoa 5000, and Venice 7000. It is evident that large 
quantities of coal are being diverted. There was a disposition at 
the close of the week to try for higher prices, and sellers were 
encouraged by the statement that the principal dealers are well | 
sold over Easter. 


Latest Coal Prices, Cardiff. 


An easy tendency of the market continued when it opened | 
this week. This was a hopeful sign to members, who believe that | 
either by “‘ day-to-day” contract or a compromise a strike will be | 
avoided. The opinion of experienced men on the situation is that 
the gloomy outlook will disappear, but a section of the coalowners, 
and not an unimportant one, contend that if it should “‘ blow over,” 
colliers will do well to take warning that there is a limit to for- 
bearance. One of fifty years’ experience says :—‘* The coalowners’ | 
life is not a happy one. What with the Compensation Act, the 
Eight Hours Act, and the claim for payment of small—though 
that was considered when arranging the price fcr cutting large— | 
it becomes a serious question whether the inevitable resistance to 
demands must not be made sooner or later.” Latest prices :—Best 
steam coal, 16s. 9d. to 17s.; seconds, 16s. to 16s. 6d.; ordinaries, 
lis. 6d. to 16s.; best drys, 16s. 3d. to 16s. 9d.; ordinary drys, 
lis. to 15s. 6d.; best washed nuts, 15s. 3d. to 15s. 9d.; seconds, 
12s. 6d. to 13s.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. | 
to lls. 6d.; very best smalls, 9s. 6d. to 10s. 3d.; best ordinaries, 
8s. 9d. to 9s, 3d.; cargo smalls, 7s. 9d. to 8s. 9d.; inferior, 7s. to | 
7s. 6d.; very best Monmouthshire black vein, 15s. 6d. to 16s.; | 
ordinary Western Valleys, 15s. to 15s. 3d.; best Eastern Valleys, | 
14s, 3d. to 14s, 9d.; seconds, 13s. 6d. to 14s. Bituminous: Best | 
households, 17s. 6d. to 18s.; best ordinaries, 15s. 6d. to 16s. 6d.; | 
No. 3 Rhondda, 17s. 6d. to 18s.; brush, 13s. 9d. to 14s. 3d.; | 
smalls, 10s. 6d. to 1ls.; No. 2 Rhondda, 13s. 6d. to 13s. 9d.; | 
through, 10s. 6d. to 11s.; smalls, 7s. 6d. to 7s. 9d. Patent fuel, 
15s. 6d. to 16s. Coke, special foundry, 24s. to 27s. 6d.; foundry, 
19s. to 20s.; furnace, 17s. to 17s. 6d. Pitwood, ex-ship, 18s. to 
18s. 6d. 





Newport, Mon., Coal. 

Latest:—-Thongh quietness settled down on trade 
towards the end of the week, good business was done during the 
week, as shown by exports. The quantity sent to foreign destina- 
tions was 82,190 tons, coastwise 21,134 tons. The fear of a strike 
evidently caused a spurt to secure coal. Prices not firm. 
Nominally, quotations are as follows :—Best black vein, 15s. 6d. 
to 15s. 9d.; Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 
14s. 3d. to 14s. 6d.; other kinds, 13s. 6d. to 14s.; best smalls, 
7s. 9d. to 8s. 6d.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. to 
7s. 3d. Bituminous: Best house, 15s. 6d. to 16s.; seconds, 
14s. to 15s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 
19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 18s. 6d. to 
18s. 9d. Coal f.o.b. less 24 cash thirty days. 

Swansea Coal. 

Some degree of sluggishness, due to uncertainty as to 
the course business would take, was followed last| week by brisk- 
ness, exports and imports reaching nearly record figures, Ship- 





| of the week. 


| patch of railway iron to Highbridge. 
| cargo of heavy rails—2000 tons 


} one of the local 
| ordinary plates, 13s. 1}d. to 13s, 3d. 
| in plentifully to the various tin-plate works. 


| Swansea sent 80 tons last week. 
| despatches of steel billets to Lydney, and its consignments of iron 


ments of coal were 99,407 tons, including patent fuel. Some 
degree of uneasiness also prevails in labour quarters, but for that 
the outlook would be good. Latest: Little coal for disposal, 
sellers of anthracite slow in quoting: Best malting, hand-picked, 
23s. to 24s. net; seconds, 21s. to 22s. net; big vein, 16s, 6d. 
to 18s., red vein, 14s. to 16s., less 24; machine-made 
cobbles, 21s. 6d. to 22s. 6d. net; Paris nuts, 24s. 6d. to 26s, 
net ; French nuts, 24s. to 25s, 6d. net ; German nuts, 24s. 6d. to 
25s, net ; beans, 20s, to 22s. net; machine-made large peas, 11s. 
to 12s, net; fine peas, 10s. 6d. to 11s, net.; rubbly culm, 5s. 9d. to 
6s., less 24; duff, 2s, 9d. to 3s, 3d. net. Steam coal: Best large, 17s. 
to 17s. 6d.; seconds, 14s. td. to 15s.; bunkers, lls. to Ils. 9d.; 
small, 8s. to 10s., all less 2}. Bituminous: No. 3 Rhondda, 
17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 6d.; small, 11s. to 
lls. 6d.; patent fuel, 14s. to 14s, 6d., all less 24. 


Trade at Swansea Docks. 
Last week's trade showed an increase of nearly 40,000 tons 
over that of the corresponding week. Particulars were : Imports, 
21,290 tons ; exports, 109,381 ; total, 130,671 tons. 


Iron and Steel. 
Business has been again brisk at Swansea and Llanelly. 
At Swansea the output of Landore furnaces was well maintained. 
The output of steel bars exceeded that of the previous week. At 


Lianelly steel output was satisfactory, and all the iron foundries | 


making full time. At Dowlais the Big Mill was not run the whole 
In the Bessemer department full week’s work was 
entered, and the collective make of the works was quite up to 
expectations, consisting of heavy and light rails, steel sleepers and 


| tin bars, with an extra quantity of pig iron, Dowlais-Cardiff supply 


Newport sent its usual des- 

Cardiff despatched a fine 
to Bombay. The varied imports 
of the week included 950 tons pig from Grimsby and 700 tons 
from Harrington. Ore came to Wales from Caen and St. Nazaire. 


being short on account of accident. 


Tin-plate. 
Considerable vigour continues to characterise the trade. 
Our despatch left too early this week for the usual official total and 
prices, but business was very satisfactory in all quarters. With 
regard to Llanelly, over 2000 tons of tin-plates were shipped from 
docks last week, and Port Talbot despatehed 
All available mills are at work in Swansea district. Liver- 


79 tons. ; 
Tin-plates quiet, 


pool market report from Wales this week was: 


important markets opening out is that of Norway, to which 
Newport continues its large 


to Bristol. 


Swansea Patent Fuel Operations. 

There has been a slight disagreement in labour arrange- 
ments among the patent fuel men, but we are glad to state that 
the difficulty has been removed, and work resumed. The men 
returned to work on Monday with the understanding that the em- 
ployers and men will meet and arrange matters again. 


Colliery Troubles. 

Latest market report is that the failure of the employers 
and men to come to an arrangement on Saturday leaves mer- 
chants in much the same position as last week, and the feeling of 
suspense to the injury of trade is increased. Easter holidays, too, 
will interfere with business, and a stoppage of some extent is 
certain. Collieries are very well placed and have full order books, 
An attempt is to be made to work the non-associated pits on 
“ day-to-day ” contracts, pending, in the words of the official 
report, ‘‘any action that may be decided upon by the Miners’ 
Federation of Great Britain;’ and current opinion is that an 
effort will be made to continue working the associated collieries on 
the same terms, and thus avoid a stoppage. 


NOTES FROM GERMANY, FRANCE, BELGIUM, kc. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

VeRY little of interest can be reported of the iron and 
steel industry, quietness prevailing generally. There is rather more 
life felt in pig iron, and rates are very firm, showing that makers 
are well situated in regard to orders on their books. In the 
malleable iron department also a satisfactory activity is reported, 


| and producers maintain their prices stiffly, showing a marked dis- 
| inclination to grant concessions, as they can afford to wait until 
| higher prices rule. 


Ore and Iron in the Siegerland. 
An upward movement can be noticed both in inland ore 
and in Luxemburg-Lorraine minette. The Siegerland Iron Ore 


| Convention has been prolonged for four years, /.¢., till the end of 
| June, 1914, and this has added strength to the iron ore trade. 
| Activity at the mines has considerably improved of late, owing to 
| regular purchases on the part of the blast furnace works, and the 
| reduction in output is now 15 per cent., as compared with 30 per 
| cent. in the previous quarters. 


The pig iron business moves on 


satisfactorily, and quotations are inclined to rise. Current prices 


| are :—M. 64 p.t. for German foundry pig No. 1, M. 62 for No. 3, 


gy, M. 60 to M. 62 for steel and iron, M. 63 
to M. 65 p.t. for common spiegeleisen, and M. 68 p.t. for the 10 to 
12 per cent. grade. In semi-finished steel only small sales at 
M. &8 to M. 90 for billets, and M. 97 to M. 98 p.t. for plates are 
done. The bar trade is in a state of stagnation ; plates and sheets 
are also very dull. and the mills are only irregularly occupied. 
Tin plates meet with moderate request, and the screw and rivet 
department is in a very poor condition. Much the same is the case 
with the machine and boiler-making establishments. 


M. 60 p.t. for forge pig, 


The Iron Market in Silesia. 

More strength has been exhibited in pig iron since the 
forming of the East German Pig Iron Syndicate, and though prices 
for forge and foundry pig have not been raised yet, both producers 
and consumers are rather sanguine as to the future conditions 
of prices. Exports have been fairly good, although with Austria- 
Hungary next to no business is being done. Railway requirements 
are in good request, as is steel for shipbuilding purposes. The 
construction shops are rather hard up for fresh work, Berlin and 
West German firms being keen and successful competitors. The 
Railway Administration at Berlin has been requested to negotiate 
with various locomotive shops concerning the supply of 484 loco- 
motives of different types for the Prussian-Hessian State Railways 
and 17 locomotives for the railways in Elsass-Lothringen. These 
locomotives are to be delivered by March 31st, 1911. 


German Steel Convention. 

The sales of the Steel Convention in February of this year 
have been 396,846 t., as compared with 378,326 t. in January, 
1910, and against 397,636 t. in February, 1909; this shows an 
increase of 18,520 t. and a decrease of 790 t. respectively. Deli- 
veries in semi-finished steel for February of this year have been 
136,996 t., as compared with 133,609 t. in January, 1910, and 
against 105,998 t. in February, 1909; in railway material, 
115,683 t., against 134,290 t. in January, and against 166,662 t. in 
February, 1909 ; in sectional iron, 144,167 t., against 110,427 t. in 
January, and against 124,976 t. in February, 1909, 





| report an increasing demand. 
| regular request. 


| be made on the Ist of April. 








Coal in Germany. 

Inland consumers continue to purchase moderately, and 
the sales to Austria-Hungary have likewise remained limite. 
The exceptionally mild weather in the beginning of March caused 
shipments in house coal to decrease further ; in the first two weeks 
of February 93,876 wagons, or 6080 wagons Jess than in last year. 
were delivered in Silesia. ; 


Austria-Hungary. 

Work in the various departments is rather more lively 
than it was in the early part of the present quarter, and dealers 
Coal and coke have continued j), 
On the 10th inst. a meeting of the Vienna cos! 
merchants took place for the —— of regulating the summer 
prices ; the usual reductions of 6 heller per 1000 kilos. will probab|, 
If the Upper Silesian pits, however, 
resolve upon a further reduction, the Vienna dealers will have tuo 
do the same. 


Favourable Accounts from France. 

Producers of crude iron are doing a good business, and in 
the malleable iron department regular activity has also been 
reported ; existing orders secure employment for several weeks t« 
come, Coal is in fair demand, and so 1s coke ; rates are likely tu 
be advanced in the second quarter. Some especialiy favoured 
sorts.of engine coal could be disposed of with an advance of 0.50f, 
p.t. on previous quotations. 


No Change in Belgium. 

Last week’s account of the iron business can only be 
repeated, fora firm tendency prevails generally, while orders have 
here and there increased. All descriptions of raw material, with 
the exception of scrap iron, are stiff at the former rates of 78.50f, 
p.t. for basic, 73.50f. p.t. for forge pig, and 79f. p.t. for foundry 
pig. For the second quarter raw bars have been raised to 104f 
p.t., semi-finished steel to 111.50—121.50f. p.t. free place of con 
sumption. A ristorno of 7.50f. is granted on a monthly consum) 
tion of 1000 tons. The Belgian coal market is remarkably strong 
and though stocks are heavy, especially in house fuel, rates hav: 
been well maintained. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Steel scrap has been coming | * 
Among new and | 


CLARKE, CHAPMAN ANDCO., Limited, of Gateshead, have opened an 
office at 29, Queen Anne’s Chambers (ground floor), Broadway, West 
minster, S.W., specially for the sale of their water-tube boiler 

Woodeson’s patent), both for land and marine installations. 

NASMYTH, WILSON AND Co., Limited, engineers, of Bridge 
water Foundry, Patricroft, near Manchester, inform us that, con 
jointly with a well-known firm of railway carriage and wagon builders 
they have opened a London office at No, 38-39, Parliament-street, 
S.W., and that on and from March 15th their joint representation 
will be conducted by Mr. Robert Dougal, A.M.LC.E. 


THE CoLD STORAGE AND Ice Associa1ion,—Mr. R. M. Leonard, 
having resigned the honorary secretaryship, a position which he 
has held since he founded the Association in 1899, has been 
elected a vice-president. 

THE SocteTy or ENGINEERS.—An ordinary meeting will be held 
on Monday, April 4th, 1910, in Room 18, Caxton Hall, West 
minster. The paper to be read is entitled ‘‘ Moulmein Water 
works,” by Perey G. Scott, A.M. Inst.C.E. The chair will be 
taken at 7.30 p.m. precisely. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The annual dinner 
of the Association of Engineers-in-Charge will take place in the 
King’s Hall, Holborn Restaurant, London, W.C., at 6 p.m. on 
Saturday, April 9th. Tickets for the dinner, over which the 
president, Mr. Henry Adams, M. Inst. C.E., M.I. Mech. E., Xc., 
will preside, with the Right Hon. the Lord Mayor and Sheriffs of 
the Corporation of London as the guests of the evening, can be 
obtained by addressing the hon. secretary at St. Bride’s Institute, 
E.C., to whom an early application by members and friends should 
be made, 


*'THE MERCANTILE YEAR-BOOK AND DIRECTORY OF EXPORTERS. ” 
The twenty-fourth annual issue of this year-book has been sent to 
us by the publishers, Lindley Jones and Brother and Co., 
16, St. Helen’s-place, London, E.C. The book has been enlarged 
by some 36 pages to 612 pages as against 168 of the first issue. 
Every section of the book has been revised and brought up to date, 
and the present volume is a considerable advance on any of its pre- 
decessors. Nearly a thousand new names have been added to the 
list of oversea importers and their European representatives in 
Part I., whilst Part III has been entirely recast and enlarged by 
22 pages. 


ConTRACTS. —Lobnitz and Co,, Limited, have received an order 
for two hopper barges for Sir John Jackson, Limited, these being 
duplicates of vessels built by them for the same owners last year 
for Singapore.—The contract for the supply of the whole of the 
compressors for the construction of the main sewer from Battersea 
to Deptford has been awarded by Griffiths and Co., the main con 
tractors, to Reavell and Co., Limited, Ipswich. There are in all 
twenty-four compressors to be installed at the various shafts, and 
to be electrically driven, some by single-phase motors through 
automatic clutches of Reavell’s construction, some by two-phase 
motors through gears, and some by continuous-current motors 
which are directly coupled to the crank shafts of the compressors. 


THe BritisH WestincHousE CompaNy.—The fourth annual 
dinner of the British Westinghouse Engineers’ Club was held at 
the Grand Hotel, Manchester, Friday, March 18th, 1910, and was 
attended by about two hundred members of the staff, mostly 
members of the Club. Mr, J. 8. Peck, chairman of the Club, pre- 
sided. Mr. D. N. Dunlop, sales manager of the supply depart- 
ment, proposed the toast of ‘‘The Company,” coupled with the 
name of Mr. Carlton. Mr. Carlton responded. Mr. Blunt, general 
sales manager, proposed the toast of ‘‘The Works Organisation,” 
coupled with the name of Mr. Lange, managing director of works, 
and Mr. Lange replied. The toast of ‘‘The Engineers’ Club and 
the Foremen’s Association” was given by Mr. Tearle, deputy 
general accountant, and responded to by Mr. Peck on behalf of 
the Engineers’ Club, and by Mr. Currie on behalf of the Foremen’s 
Association. During the evening several members of the staff con- 
tributed to the musical programme. 


DRESDEN HyGIENE Exuipirion, 1911.— At a meeting o 
members of the British Executive Committee of this Exhibition 
held recently at the Hotel Cecil, Professor Dr. Pannwitz, the 
deputed representative of the Scientific Department of the Exhibi- 
tion, delivered an address. He explained, at considerable length, 
the aims and objects of the Exhibition, the support which was 
being extended by the German Imperial and State Governments, 
the vigorous efforts which every civilised country was making to 
secure an effective representation, and concluded by expressing 
his full confidence that the British representation would be in 
every respect worthy of the country which was the acknowledged 
birthplace of sanitary science. After various other speeches had 
been delivered in approval of the project, and offering many 
practical suggestions, the proceedings concluded. It was stated 
that offices were to be opened in Victoria-street, S.W., for th 
accommodation of the British Executive, and for the general work 
ing of the undertaking in this country, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
d awings. 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 
The first date given 4s the date of application; the second date at the 
ud of the abridgment is the date of the advertisement of the acceptance 
of the complete specifieation, 
Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


INTERNAL COMBUSTION ENGINES. 


24,790. November 18th, 1908,—IMPROVEMENTS IN AND RELATING 
TO CARBURETTERS, Sir Hiram Stevens Maxim, Thurlow Park, 
Norwood-road, West Norwood, Surrey. 

This carburetter is of the automatic type, and is intended to give 

. constant density in the gas, and, at the same time, to permit 

the exact value of that density to be readily altered. It consists 

of a cylindrical chamber A closed by caps B at either end. C i 

the air inlet, D the oil inlet, and E the gas outlet. Within the 

chamber a perforated sleeve F is rigidly fixed, and within this 
sleeve « movable piston G is carried on a spindle H. The piston is 
formed solidly with a sleeve J, the upper portion of which is per- 
forated. The lower lip of this sleeve forms a valve at K with the 

end cover of the outside perforated sleeve. Projecting through a 

hole in the centre of this end piece, the tip of the nozzle L is of 
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N® 24,790, 
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such proportions as to form a stall annular air port as at M. The 
lower part of the spindle H lies within the nozzle, and for a certain 
part of its length is tapered triangularly. A dashpot arrangement 
bears against the upper end of the spindle Has at N. A funnel P 
is formed on the top cover of the perforated sleeve, and a heater 
round the barrel. When suction takes place the piston G rises, 
opening, in the tirst place, the valve K and the petrol nozzle. A 
quantity of gas and air, therefore, passes upward through the 
hollow sleeve J, escaping through the perforations at the top, and 
thence through the cowl P to the suction pipe E. On the piston 
rising higher, perforations in the upper half of the outside sleeve 
are uncovered, permitting the passage of gas and air from the 
lower to the upper side of the piston, and thereby mixing them 
intimately. The faster the engine runs the higher the piston rises, 
but the ratio of gas to air remains constant. 
altered by means of the dashpot spindle Q.— March 2ad, 1910, 


MARINE PROPULSION. 


26,016. November 19th, 1909.—IMPROVEMENTS IN 
ING TO PROPELLERS WITH REACTION BLADES 
AND AERIAL Navigation, Max Heinrich Bauer, 
dorf-strasse, Berlin. 

The arrangement of propeller blades herewith 


AND 
FOR 


RELAT- 
MARINE 


is, 


illustrated 


N°26.916. 




















according to the inventor, of special advantage in vessels which 
have a prolonged stern, so ‘that the propeller shaft is without bear- 


This ratio can be | 








29-30. Nollen- | 





THE ENGINEER 








ing for a considerable length beyond the bull. In such cases it 
hecomes necessary to provide a strong supporting bearing for the 
shaft, and the present invention consists in employing the reaction 
blades themselves for the construction of this supporting frame, so 
that the admittance of the water or other medium to the pro- 
peller is not disturbed in any way. In the example illustrated 
the vessel has a very flat bottom, beneath which the propeller 
shaft projects for a considerable distance. Behind the propeller 
A are arranged six reaction blades B, C, which are formed so as 
to lead the water or other medium again into the axial direction. 
The two uppermost reaction blades C are extended upwards to the 
bottom of the ship, where they are fastened, so as to form the 
hanger frame in which the end of the propeller shaft is supported. 
The reaction blades are especially adapted for the formation of a 
strong supporting bearing, inasmuch as their curved shape arranged 
as shown affords them considerable rigidity.--March 2nd, 1910. 


DYNAMOS AND MOTORS. 


6956. March 23rd, 1909.—-IMPROVEMENTS IN AND RELATING TO 
THE STARTING OF ELECTRIC INDUCTION ALTERNATE-CURRENT 
Moroks, siemens Brothers Dynamo Works, Limited, of 
Caxton House, Westminster, and Dr. Max Kloss, of Woodland 


View, Rowley Park, Stafford. 
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mer 

the working armature A of which is formed as a short-circuited 
armature. The invention can also be applied to other types of 
motors. The working armature A is keyed firmly on the shaft 
and at each side there is connected with the armature shaft an 
idle armature C—that is, an armature which is intended to do no 
work, but only to serve to regulate the starting velocity of the 
motor. In the example illustrated the idle armatures consist of 
iron dises which are surrounded on their peripheries by thin sheet 
lamine D, but they may be otherwise constructed, The idle 
armatures may be provided with a winding, or they may be made 
as solid discs, or as discs composed of several sheets. The influence 
of the idle armatures on the lines of force of the magnetic field 





N915,317. 





For many purposes, and particularly, for example, in the elec- | 


trical propulsion of ships by means of electric induction motors, it 
is of great importance that the motors should not only be capable 


of adjustment over wide limits of speed in a simple, expeditious | 


and efficient manner, but also that they should be able to exert a 
large turning moment at starting after reversal or otherwise. 
This invention has reference to improvements in the construction 


and arrangement of electric induction motors whereby the above | 


referred to advantage of a large turning moment at starting is 
secured, and it is applied to known arrangements in which two 
rotors are mechanically and electrically coupled together and re- 
spectively acted upon by two stators, the phase of the magnetic 
flux around the circumference of one of the stators being capable 
of adjustment up to 180 electrical degrees of displacement with 





N° 6,956 


























respect to the phase of the magnetic flux around the circumference 
of the other stator, whereby with such phase displacement of the 
electromotive forces induced in the two windings can be caused to 
act more or less in opposition to one another. The object of the 
present invention is to overcome the disadvantages inherent to the 
use of the high starting resistance. In the left-hand engraving 
the motor comprises two induction motors having equal diameters, 
but different effective core lengths. The supply conductors 
denoted by A, which in this case are three-phase, are connected to 


| the stator winding B of the longer motor, and also to the stator 
winding ( of the shorter motor. 


are indicated by D and E, and the shaft which is common to both 
rotors by F. The windings of both rotors are cross connected by 
the conductors G. Any of the known arrangements may be em- 
ployed for displacing the magnetic fluxes. In the right-hand 
engraving the machine comprises two induction motors having 
different diameters and different lengths. Each rotor winding, 
however, is separately and independently wound, and has its own 
set of slip rings, the latter being electrically connected by the con- 
ductors G. It is not absolutely essential that the respective 
electromotive forces of the rotors should differ. If, for example, a 
transformer having a suitable voltage ratio is inserted in the con- 
ductors G of the right-hand engraving, it is only necessary to get 
the desired 
different electrical rotor output when running at equal speeds. 
March 2nd, 1910. 
13,059, June 3rd, 1909. 
GENERATORS, William Frederick Grafton and 
Phillips, Limited, both of Victoria Works, Charlton, Kent. 
The primary object of this invention is to produce a high 
frequency alternating current generator which will be as light and 
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compact as possible in relation to its output, and with this object 
the exciter is mounted co-axially within one of the generator 
elements. 
secondary element B of the generator to revolve in the space 
between the fixed primary element A of the generator and the 
fixed field magnet J of the exciter. The frame E carrying the 
secondary element and the armature may have two bearings only, 
one on an axial non-rotating shaft or tube F carrying and projecting 
on one side from the exciter field magnet D, and the other G on 
the opposite side of the machine in alignment therewith. The 
commutator H is mounted on one side of the rotating frame E and 
the secondary element slip rings R on the opposite side.—March 

2nd, 1910, 

15,317. June 30th, 1909.—Improvep ELEcTRIc Moror, Carl 
Heinrich Prétt, of Friedrich Withelmstrasse, 75-77, Rheydt, 
Germany. 

In the left-hand engraving an induction motor is represented, 


The respective rotor windings | 


result that each of the two motors should have a | 


IMPROVEMENTS IN ALTERNATING CURRENT | 
Johnson and | 


The armature C of the exciter is mounted with the , 


depends on the construction of the idle armatures. TH€ windings 
of the idle armatures may be exactly like the windings of the 
| working armature. Idle armatures provided with windings exer- 
cise, for example, on the lines of force a greater influence than 
armatures unprovided with windings, and solid iron armatures 
exercise a different influence from that exercised by armatures 
formed of several sheet discs. One is*thus in a position to give to 
the motor a definite starting moment according to the construc- 
| tion of the idle armatures. If, as in the case of the motor 
| illustrated on the right, the idle armatures are surrounded at a 
certain distance with stationary magnetically insulating rings H of 
brass, for example. which are interrupted as desired to permit the 
lines of force at these places to act on the idle armatures, then by 
choosing the size and number of the interruptions the starting 
| moment of the motor can be determined.— March 2nd, 1910. 


| 27,245. November 23rd, 1909.—IMPROVEMENTS IN OR RELATING 
TO REGULATING DEVICES FOR DIRECT-CURRENT DYNAMOs, Firied 
Krupp. Aktie ugesellschaft, of Essen, Ce rmany. 

| This invention relates to a dynamo, whose voltage can be varied 

| without the use of a resistance. The field system A can be rotated 
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| by means of the handle B. It is evident that if the field system 
assumes the position shown the lines of force will take up the path 
| indicated by the arrows, and no lines can pass through the arma- 
{ture C. If. however, the field system be turned by means of the 
| handle B so that the core revolves in the direction of the arrows X 
| the lines which pass through the armature can obviously be regu- 


| lated. A modification is also dealt with.— Murch 2nd, 1910. 
ORDNANCE AND ARMOUR. 
10,020. April 28th, 1909.—IMPROVEMENTS IN ORDNANCE. Frank 


Wigley and Robert Redpath, both of the Coventry Ordnance 
| Works, Limited, 30, Broadway, Westminster. 
When a gun—more especially if it is of the type having a cradle 
| supported by trunnions carried in suitable bearings on the carriage 
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Side View 


—is fired, precautions must be taken to see that the trunnion bear- 
ings are properly locked, as otherwise there is great danger of the 
gun becoming dismounted as a result of the recoil. In this in- 
vention means are provided whereby it is impossible to fire the 
gun unless the trunnions are previously locked. In the engrav- 
ing, A is the carriage, B the cradle, and C the trunnion. The 
trunnion is carried in a block D on a spindle on which a lock- 
ing block E can be rotated. Projections on the upper and lower 
edges of the latter block engage in the locked position with 
corresponding recesses in the carriage. The lock is. rotated 
by means of the head F. Electrical connections—two in 
number if there are two firing circuits—are made and broken 
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by the motion of the locking head, and are so arranged that 
when the lock is in the open position the circuit is broken. The 
trunnion on the other side is likewise fitted, so that both must be 
locked before firing can take place.— March 2nd, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


13,010. June 3rd, 1909.—AN ELECTRICAL ToRSIOMETER, Charles 
Henry Johnson, Cragdene, Bonhill-road, Dumbarton, Scotland. 

As in several other torsionmeters this instrument employs two 
sleeves each fixed rigidly at one end to the shaft, and having a 
disc mounted at the free and adjacent ends. The invention con- 
sists in the means adopted for measuring the relative displacements 
of the discs. In the drawing the sleeves are shown at A, B, and 
the dises at C, D. The dise D carries a resistance wire E between 
two terminals, these terminals being connected as shown to two 
slip rings G, H. The second disc C carries a conducting finger F, 
which bears against the wire E and moves relatively to it under 
the influence of torsion in the shaft. 
third slip ring J. A battery K and adjustable resistance L are in 
circuit with the resistance E through two brushes bearing on the 
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slip rings G, H. A voltmeter M is connected through double pole 


switches N, P as shown. 


adjusted. 
passes through the finger F and either portion of the resistance E, 
two readings being thus obtained, so that a check on the accuracy 
of all three readings is obtainable. From these figures the torsion 
of the shaft can, of course, be deduced. The inventor suggests 
that in place of the battery K a dynamo driven from the shaft 
itself might be employed as a source of electrical energy, and that 


When taking readings the switches are | 
operated so that the current is first made to pass through the full | 
length of the resistance E, the voltmeter reading being then | 
Thereafter the switches are moved so that the current | 
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section. By modifying the dimensions of the element the joint 
can be given any moment of inertia that may be considered 
necessary. In cases in which the joint is made by means of a fish- 
plate, bolted or riveted on, the addition of the part in question 
results in considerably reducing the vibrations, which otherwise 
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This finger is connected to a | 


end in shaking out the bolts or rivets. When the rails are welded 
| together, the element constitutes with them a welded whole of 

very great resistance, in which the fibre exposed to the highest 
| load is at the lowest portion where the trough is solid. An electric 
| connection is also established between the rails.—March 2nd, 
| 1910. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-ofice Official Gazette.) 
| 948,989. 
N.J.—Filed March 3rd, 1909. 
| _This invention is for the combination of an air cylinder and 


} piston with a windlass to produce a jerking vertical motion in the 
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948.989) 
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under these circumstances the current being proportional to the | 


velocity of rotation as well as the torsion, the voltmeter readings 
may readily be calibrated in terms of horse-power transmitted.— 
March 2nd, 1910. 


MINES AND METALS. 


9817. April 26th, 1909.—IMPROVEMENTS IN AND RELATING 


Caerlavrock-road, Prestwick, Ayrshire. 


ro | 
CoAL CONVEYORS FOR MINEs, David Malcolm Ritchie, Erlston, | 


| drill hammer in a way that will be readily understood. There are 

| devices for shifting the position of the driils horizontally included 

in the patent. There are twenty-five claims. 

49,326. Process oF TREATING FVEL, A. G@. Maul, New York, 
ps gn assignor to The Anthvacoke Company, New York, NvY., 
Corporation of New York.— Filed October Vth, 1909. 

This is a machine for producing briquettes of ‘‘coalite.” Its 
| construction is made clear by the drawing. The patent is for the 


The mechanism herewith illustrated is intended to facilitate the | 


removal of the coal from the working face and its discharge into 
the tubs running on rails in the main gallery. 


floor of the side gallery in proximity to the working face B. The 
last few pans extend into the main gallery, and are there supported 
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by a structure C. This structure carries an electric or other motor 
which, through a clutch D, operated by a hand wheel E, actuates 
either of two drums F G. A band—of leather, canvas, wire or 
other flexible materia|—lies between the walls of the pans, and is 
connected at one end to a rope passing over the smaller pulley F 
and at the other by a similar rope passing over a suitable return 
pulley H to the larger drum G. In this way, by operating the 
clutch D, the coal can be carried forward on the band until it is 
discharged into the tub, the rope being wound on to the pulley F 
until its junction with the band is reached, when the band is rolled 
on top of the rope. 


March 2nd, 1910. 
TRAMWAYS AND RAILWAYS. 
25,544. 


Raitway Rai, Joints, Société U Acetylene Dissous du Sud-Est, 
5d, rue Paradis, Marseilles, France. 


In carrying it outa | 
series of pans A, A, &c., easily joined together, is laid along the | 


When all the coal is discharged the band is | 
brought back by winding the other rope on to the pulley G.— | 


November 5th, 1909.—IMPROVEMENTS IN OR RELATING TO | 


| 


949 326 


process of treating fuel, which consists in reducing its mass by 
distillation while maintaining practically constant its relative 
volume as compared with its mass, and then, when the mass of 
the fuel has reached its minimum under distillation, changing its 
relative volume. There are twelve claims. 
| 949,761. INJECTOR-CONDENSER, W. M. Fleming, Holyoke, Mass. 
assignor to International Steam Pump € ‘om pany, New York. N.Y... 
a Corporation of New Jersey. Filed May 13th, 1909. 
This patent is for the combination with an injector condenser 
and its steam cone C, of adjusting bolts « in the condenser shell 
arranged about the cone and having their inner ends connected to 





| the lower end of the cone in such a manner as to support inner and 
| outer pressure on the cone. The combination with condenser 


SUBAQUEOUS ROCK-BREAKER, B. H. Coffey, Elizabeth, | 


Marcon 25, 1910 
949,347. Exvectric Locomotive, A. #. W. Aleranderson, Sehene, 
tady, N.Y., assignor to General Electric Company, a Corpora. 
tron of New “ork.- ~Filed November llth, 1909, : 
This patent is_for a fairly well-known form of locomotive in 

















| which the motor cranks and a central pair of driving wheels si 
coupled by a frame, the remaining driving wheels being coupled 
in the usual way. There are five claims. 
| 950,110, BEARING-ROLL WITH ANGULAR INTERSPACE, CLS. Lox 
wood, Newark, N.J., assignor to Hyatt Roller Bearing Company, 
Harvison, oe a a Corporation of New Jerse Un Filed A ugust 21 si, 
1909. 


(950,110) 
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A spiral V groove is turned in the roll to retain oil, There ar 


| three claims. 
| 950,115. 


Process OF REMOVING TIN FROM Scrap, C. J. Reed 
Philadelphia, Pa.—Filed July 13th, 1909. 
This patent is for a process of separating metals, which consists 





in heating and agitating the mixture with sub-divided magnetite, 
removing one metal as a powder by means of a current of air, and 

: : 1" ; 
separating the magnetite from the unpowdered metals. There are 


eleven claims. 


LAUNCHES AND TRIAL TRIPS. 


GLENCLIFFE, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company ; to the order of Milburn, Lund and Co., 
and Withy, of West Hartlepool ; dimensions, 360ft. by 51ft. by 
25ft. 6in.; to carry 6400 tons; engines, triple-expansion, 25in.. 

| 40in., 67in. by 45in. stroke, pressure 180 Ib.; constructed by 
Richardsons, Westgarth and Co,, Limited : trial trip, March 2nd. 

CARTIER, twin-screw steel steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Canadian 
Government ; dimensions, 164ft. by 29ft. by 15ft.; engines, triple- 
expansion ; constructed by the builders ; trial trip, March 4th. 

MOHACSFIELD, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of the Doughty Shipping Company ; dimen 
sions, 381ft. 6in. by 51ft. 6in. by 24ft. 44in.; engines, triple-expan 
sion, 25}in., 40hin., 67in. by 45in. stroke, pressure 180 Ib.; con 
structed by the builders ; trial trip, March 5th. 

QUANTOCK, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of the Tatem Steam Navigation Co., 
Limited ; dimensions, 365ft. by 50ft. by 38}ft.; tocarry 7400 tons ; 
launch, March 10th. 

SAVAGE, torpedo-boat destroyer; built by John I, Thornycroft 
and Co,; to the order of the British Admiralty ; the vessel is fitted 
with Parsons turbines of sufficient power to give her a speed of 
27 knots ; launch, March 10th. 

LAMORNA, steel screw steamer; built by Irvine's Ship 
building and Dry Docks Company, Limited; to the order of 
Furness, Withy and Co., Limited ; dimensions, 289ft. 6in. by 
40ft. 2in. by 20ft. 64in.; engines, triple-expansion, 20}in., 33in., 
din. by 36in. stroke, pressure 180 lb.; constructed by Richardsons, 

| Westgarth and Co., Limited ; launch, March 14th. 

| DOoUBLE-SIDED self-docking floating dock; built by Swan, 

| Hunter and Wigham Richardson, Limited ; to the order of Elder, 
Dempster and Co.; dimensions, 490ft. by 95ft. broad ; the pump- 
ing plant has been supplied by Gwynnes, Limited, of Hammer 
smith ; launch, recently. 

ALGERIANA, steel screw steamer ; built by the Northumberland 
Shipbuilding Company: to the order of Furness, Withy and Co., 
Limited ; dimensions, 365ft. by 51ft. 44in. by 28ft. 4hin.; to carry 
7200 tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in. 

| stroke, pressure 180 lb.; constructed by Richardsons, Westgarth 
and Co., Limited ; launch, March 15th. 

ONITSHA, steel screw steamer ; built by Irvine's Shipbuilding and 
Dry Docks Company ; to the order of Elder, Dempster and Co.; 
dimensions, 375ft. by 50ft. by 25ft. 3in.; engines, triple-expansion, 
25in., 40in., 68in. by 48in. stroke, pressure 180 1b.; constructed by 
Richardsons, Westgarth and Co.; launch, March 15th. 

TREMONT, steel screw cargo stéamer; built by Sir W. G. Arm- 
| strong, Whitworth and Co., Limited ; trial trip, recently. 

TRIPOLI, steel screw steamer ; built by Sir W. G. Armstrong, 
| Whitworth and Co. ; to the order of Edward ©. Thin, of Liver- 


In order to strengthen the joint between the sections of rails it | cone C having slotted lugs 2, of screw bolts a having collars 1 on | pool ; dimensions, 396ft. by 5!ft. by 28ft. lin.; to carry 7700 tons ; 
is proposed to add a hollow element, made of sheet metal or cast | opposite sides of the lugs and nut 3, gaskets 4 at the outer ends of | engines, triple-expansion, 26in., 43in., el | nse ee 
North-Eastern Marine 


steel, arranged below the lower flanges and welded to them at its | the bolts, and caps 11, substantially as described. There are three | pressure 180 Ib.; 


upper edges, so as to form with the flanges a pipe of rectangular 


claims, 


constructed by the 
Engineering Company ; launch, recently. 
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Battle Practice in the Fleet. 


Tux Blue-book setting out the result of battle 
practice in the Fleet during 1909 was published towards 
the end of the month. The conditions of the practice 
differed little from those in 1908, but more ships took 
part, there was a greater number of guns in action, and 
the average points gained show an all-round increase of 
gomething over 6} per cent., which may be considered 
very satisfactory. It will be remembered that in 1908 
the conditions of practice were of considerably greater 
difficulty than those in vogue in 1907, and it is a notice- 
able fact with all the shooting in the Navy that the 
harder the conditions are made the more the men are on 
their mettle and the better do the results become 
There is always a great deal of rivalry as to which 
unit of the Navy shall head the list. Last year the Home 
Fleet stood at the top, with the China Fleet a long way 
behind. Inthe meanwhile the Home and the Channel 
Fleets have between them provided three divisions of the 
Home Fleet, and we now find that, in spite of making a 
higher average score than in 1907, the latter has failed to 
retain the first place, this having been taken by the 
China Fleet with 348.68 average points—no less than 
130.98 better than in 1907—a fine result. The First 
Division of the Home Fleet is second with 293.63 average 
points, the Mediterranean Fleet third with 195.56, the 
Third Division of the Home Fleet fourth with 187.5, the 
Second Division fifth with 177.76, and the Atlantic Fleet 
sixth with 142.17. In 1908 the Indomitable made the 
fine score of 562.5. This was not equalled in 1909, but 
the Boadicea is credited with 541.66. A salient feature is 
the excellent results obtained by the vessels armed with 
12in. guns. 


Extensions to the Vyrnwy Waterworks. 


TxHouGH the scheme for supplying water to Liver- 
pool and other towns from the neighbourhood of Lake 
Vyrnwy received parliamentary sanction as long ago as 
1880, the last portion of it was only completed in the 
middle of the month, and was then formally opened by the 
Prince of Wales. This delay has been intentional. When 
the main and largest section of the undertaking—that of 
impounding the waters of Lake Vyrnwy itself, and lead- 
ing the water so gathered to reservoirs at Prescot—was 
completed some eighteen years ago, enough had been 
done for the time being, and an additional amount of 
nearly 60 million gallons of water per day had been 
secured to supplement the supply which had hitherto 
been obtained from the Rivington Works. It had always 
been intended, however, that at some future time advan- 
tage should be taken of the waters of the Cownwy and March- 
nant gathering grounds, which adjoin that of Lake Vyrnwy. 
The Cownwy portion of the scheme was completed some 
six years ago, while the Marchnant works were begun in 
June, 1902, and, with the exception of a short stoppage in 
1903, have been in continuous progress ever since. The 
chief features of the operations were the construction of a 
7ft. diameter tunnel in rock, 7845ft. in length, and a con- 
crete dam, 210ft. long. The Marchnant and Cownwy 
watersheds together afford a supply of some 10 million 
gallons of water per day, so that Liverpool can depend on 
a total of between 60 and 70 million gallons of Welsh 
water per twenty-four hours—an amount which is suffi- 
cient of itself to provide for a population of some 2 to 2} 
millions of persons. It may be added that the actual 
population provided for is nearly one million. It is an 
interesting fact that the storage capacity of Lake Vyrnwy 
alone exceeds in amount the annual quantity of water 
consumed in Liverpool and its surrounding districts, 
including Chorley. 


Water Power in Bavaria. 


An important essay on the exploitation of the 
numerous water powers of Bavaria was submitted by the 
Bavarian Ministry of the Interior this month to the Upper 
and Lower Chambers of the Diet. On the Ist of April, 1908, 
aspecial section of the Head Works Department called the 
Wasserwirtschafts-Abteilung—Water Power Department 
—was formed. Its duties consist in ascertaining which 
of the available water powers in Bavaria are worth 
harnessing, in drawing up schemes for State hydro-electric 
power stations, in assisting private users of water power 
by giving expert advice, and in encouraging the exploita- 
tion of water powers by communities for generating 
electric current. By an ordinance of the 25th of 
November, 1908, a water council, consisting of thirty 
members representing the various interested trades and 
industries, was formed to advise the Government on the 
most important points and to make its own independent 
proposals. This council considers that a monopolisation 


of the water powers by the State is impracticable, but 
proposes that the State shall avail itself of some of the 
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operating a number of railways. In cases where the 
whole of the power thus generated is not required by the 
State the surplus current shall be supplied at cheap 
rates to municipalities and private users. Much dispute 
has arisen over the question as to whether it is to the 
interest of the general public that the State shall claim 
the exclusive right to use water powers for other than 
purely fiscal purposes or whether it shall participate in 
undertakings for the exploitation of water powers by 
communities, companies, and private individuals. For 
the time being it is advocated that communities, manu- 
facturers and private power companies shall not be 
interfered with, but that the State shall assist any private 
schemes by granting its permission on easy terms. In 
cases where there are several applications for permission 
to use the same water power consent should be given to 
that scheme which is best from a technical and econo- 
mical point of view. Great stress is laid on the import- 
ance of suppressing purely speculative unsound schemes. 


Naval Works. 


THERE is little of importance in the way of 
proposals for new works in the Navy Estimates for 1910 
with the exception of the new graving dock which is to 
be constructed at Portsmouth on a site adjoining the new 
deep lock commenced in 1908. The proposed dock will 
be capable of taking ships of the largest size, and its 
dimensions will in all probability exceed those of the 
Rosyth graving dock now under construction. The 
Portsmouth dock cannot be ready for use, at the earliest, 
before 1915, and to meet the need for graving dock 
accommodation at that port, one of the Dreadnought 
floating docks now under construction will be stationed 
at Portsmouth, where a berth is to be dredged for 
it. The other dock is to go to the Medway, and both 
will be completed in 1911. One of these floating docks, 
which will be capable of lifting any ship of the Dread- 
nought or super-Dreadnought types yet contemplated, is 
being built by Cammell, Laird and Co., Limited, 
and the other by Swan, Hunter and Wigham Richard- 
son, Limited. It should be noted that. two other 
floating docks are to be ordered some time in 1910-11, 
anda small preliminary expenditure on them is contem- 
plated in the Estimates, although no mention is made of 
the proposals in the First Lord’s statement. The ex- 
penditure on the new Portsmouth lock to March 3lst, 
1910, is only £200,000, considerably under the amount 
already voted out of the total estimate of £1,300,000 for 
the lock and graving dock. The expenditure at Rosyth to 
date appears to be £88,000 out of the estimate of over 
three millions. Of the large engineering works con- 
structed under the Naval Works Loan Acts several have 
been completed during the financial year just ended, in- 
cluding the dockyard extension and large dock at Simon’s 
Bay, the Colombo Dock, the dockyard extension and 
graving dock at Hongkong, the Malta breakwaters, and 
the Admiralty Harbour at Dover. 


Inland Waterways. 


THE reports by Sir John Wolfe-Barry and 
Partners on the cost of improving the various canal routes 
which form the “Cross” referred to in the proposals of the 
Royal Commission on Canals and Waterways have been 
published in a bulky volume, which is the ninth of the 
series issued by the Commission. The outlines of these 
proposals are now familiar to most of our readers, 
and they have been referred to in detail in these pages. 
The estimates contained in the reports have already been 
summarised in the Majority Report of the Commission 
issued at the end of last year, but the present volume 
gives full details of the omissions from, as well as what 
has been included in, the estimates of cost. The four 
routes included in the scheme connect Birmingham and 
the Midlands with (1) the Thames, (2) the Humber, (3) 
the Mersey, and (4) the Severn. The estimates provide for 
a number of new locks, lifts, tunnels, bridges, deviations, 
and widenings, but do not include the cost of water 
supply; parliamentary, legal, and engineering expenses; 
improvement of branches of the main routes; terminal 
facilities and wharves. Further additional expenditure 
would have to be incurred in duplicating many locks if 
the traffic on the reconstructed canals ever approached 
anything like the intensity upon which the estimates 
of revenue are based. The total estimate, with the 
exclusions above referred to, for waterways accommodat- 
ing 100-ton barges is about £14,300,000, which is increased 
to £27,000,000 if barges of 300 tons capacity are to be 
provided for. 


The River Dee Navigation Scheme. 


Tue scheme for improving the channel of the 
river Dee between the sea and Chester which has been 
prepared by Messrs. D. and C. Stevenson, and is esti- 
mated to cost £400,000, was referred by the Chester 
Corporation some time ago to Mr. A. C. Hurtzig, who has 





water powers for the purpose of generating electricity for 





now reported to the Council, Messrs, Stevenson’s pro- 








posals’were described in these columns in connection with 
our réswmé of the evidence given before the Royal Commis- 
sion on Canals and Waterways (No. VI., May 31st, 1907). 
Mr. Hurtzig approves generally of the scheme from an engi- 
neering point of view, and believes that the works 
proposed, if carried out, would permanently benefit the 
navigation and ensure the maintenance of the new channel 
20ft. deep at high water to Chester, provided that both the 
estuary and river sections of the improvement were 
carried out simultaneously. But he fails to find justifica- 
tion for the expenditure of so large a sum as £400,000 for 
the sole benefit of the existing works and industries on 
the river Dee in view of the absence of the economic 
conditions which might make such an expenditure 
remunerative. The City Council have decided not to 
spend any part of the city rates on the scheme which 
was referred to Mr. Hurtzig, but a less costly proposal 
may be considered at some futuredate. 


Zeppelin and the Pole. 


GREAT activity is now being displayed by the 
committee of the Zeppelin Arctic Expedition. During the 
past month this committee invited the general public to 
assist in furnishing the funds required for the erection in 
Hamburg of a double or round airship shed large enough 
to accommodate at least two vessels. Plant for pro- 
ducing hydrogen gas, and repairing shops are also to be 
erected. As intimated by Count Zeppelin, the cost 
will amount to a million marks, 400,000 of which 
has already been raised. The subscribed capital is not to 
be called up until the Deutsche Luftschiffahrts-Aktien- 
gesellschaft (German Aeronautical Company) in Frank- 
fort-on-Main, has bound itself to keep an airship station 
at Hamburg, and has guaranteed a fair profit from airship 
tours. At ameeting held in Hamburg on the 5th of March, 
which was attended by Prince Henry of Prussia, Count 
Zeppelin and Prof. Hergesell, it was decided to ask the 
German Home-office for the loan of the Imperial explora- 
tion steamer Poseidon, for a period of two to two and a 
half months. The members of the expedition intend to 
travel on a tourist steamer to Spitzbergen, where they will 
go on board the Poseidon. Reconnaissances in the Arctic 
Ocean are to be simultaneously carried out in the specially 
chartered Norwegian ice-breaker Phenix in order to 


ascertain the landing conditions for airships. If the 
results of this preliminary expedition are satis- 
factory, a number of tentative cruises over the 


ocean will be made, probably from Hamburg, in two 
specially constructed dirigibles. These cruises cannot 
begin before the spring of 1911, as the airship shed in 
Hamburg cannot be finished before that time. The 
transference of the airships to the Arctic zone is expected 
to take place in 1912. The expedition, which will then 
start from Spitzbergen, will be accompanied by 
Prince Henry of Prussia and Professor Hergesell. Count 
Zeppelin will only take part in the preliminary expedition. 
It has been reported further that the preparations for 
establishing airship communication between Diisseldorf 
and Berlin are so far advanced that regular trips will be 
commenced this year. In May the Zeppelin airship 7 4 
or Z5 will probably be stationed in Diisseldorf, whence it 
will make a cruise to Baden-Baden on the occasion of 
the opening of the airship shed at that place. In July it 
is to return to Diisseldorf. Further cruises have been 
planned from Diisseldorf to the Brussels Exhibition, and 
on each cruise there will be accommodation for fifteen to 
eighteen passengers. A meeting will be held shortly to 
fix the fares for airship tours from Friedrichshafen. These 
will probably amount to about £10. Cheapexcursion fares 
on certain holidays will probably be fixed at about £3 15s, 


The Navy Estimates. 


On the tenth of the month the Navy Estimates 
were made public, and were received with satisfaction 
by all save the ultraists on both sides—by those who 
wanted to spend too much and those who wanted to 
spend too little. Asa matter of fact, the Estimates are 
reasonable, but sufficient. They provide for the con- 
struction of ten new vessels of the first class, of which 
one-half will be battleships and the other half cruisers, 
twenty destroyers, and a number of submarines. This 
programme shows a substantial advance on the Cawdor 
basis. The expenditure is likewise reasonable. It 
amounts in all to nearly forty-one millions, and practi- 
cally five and a-half millions more than last year. Of 
this, over thirteen and a-quarter million will be spent on 
the continuation of ships in hand and new vessels. Pro- 
vision is also made for carrying on the aeronautical 
branch of the Navy, and the First Lord, in his statement, 
announced that the first airship would probably be ready 
for her trials in the coming summer. Finally, we must 
note with satisfaction that the preparations for building 
two floating docks “ capable of taking any war vessel now 
building, or likely to be designed,” are being pressed on. 
These estimates, after a discussion of which the quiet- 
ness was in marked contrast to the discussion last year, 





have been accepted by the House, 





The Port of Antwerp. 

Str Ceci. HertsLet’s annual consular report 
on the Port of Antwerp once again draws attention to the 
vigorous efforts which the Belgian authorities are making 
to improve shipping facilities and encourage trade. In 
1908 the tonnage of shipping entering the port fell con- 
siderably below the figures for the preceding year, and 
for the first time in many years the annual returns 
indicated a decrease. But Antwerp in 1908 suffered from 
the depression which affected trade generally, and in 1909 
the tonnage rose to nearly 12 millions, an increase of 
about 8 per cent. on the maximum figures of any previous 
year. It is satisfactory to note that a large share in the 
increase falls to British shipping, which represents nearly 
one-half the trade of the port. The two subsidiary 
docks, the construction of which was commenced in 1908, 
are not likely to be opened for three years, and it is now 
proposed to commence the construction of large entrance 
locks at Kruisschaus, in the Scheldt, several miles below 
Antwerp, with a dockised channel of ample proportions 


connecting them with the two deep-water docks under | 
construction and those not yet commenced, which form 
This 


a part of the accepted project of extension. 
new proposal, if carried into effect, will relieve the 
congestion of traffic in the river at Antwerp and at the 
Royers Lock, which is likely to result if the traffic of the 
port continues to expand in proportion to the increase 
of recent years. The construction of locks at Kruiss- 
chaus will not in any way interfere with the great 
Coupure scheme, which still awaits the final sanction of 
the Government and continues to form a bone of conten- 
tion for the people of Antwerp and the numerous experts 
whose opinions have been sought by the authorities. 


Dust Laying. 


Tue dry weather experienced during the past | 

month has served to introduce afresh to the notice of all | 
. . ' 

users of the common roads the growing necessity of the | 


wider adoption of improved methods of road surface 
construction. Such surfaces can be produced, which, 
although somewhat more expensive in first cost, will 
have a longer life than the average macadamised roads, 
and will withstand the ravages of heavy traffic. Pending 
the introduction of some better means of construction, 
calcium chloride seems to offer advantages as a dust- 
laying medium. Bearing on this subject, the Roads 
Improvement Association has within the last few days 
issued a report upon a supplementary investigation of the 
above-named material as a dust-layer. The judges who 
carried out the test were :—Messrs. H. P. Maybury, 
county surveyor, Kent; A. Dryland, county surveyor, 
Surrey; G. W. Manning, surveyor, Staines Rural District 
Council; and W. J. Atkinson Butterfield, chemist. The 
report states that roads regularly treated with calcium 
chloride during the summer are liable to become coated 
with sticky mud, and there is a certain disintegrating 
action upon the macadam surface in the winter; but, 
notwithstanding this, the judges are of opinion that 
the process is probably not more injurious to macadamised 
roads than the excessive watering which is otherwise 
found necessary. 


South Wales Miners. 


Tue difference of opinion between the mine- 
owners and miners in South Wales grew more and more 
acute as the month progressed, and reached a climax on 
Wednesday, 23rd, when a general conference of delegates 
refused to accept the concessions offered them. The 
chief bone of contention in a motley dish is the question 
of the maximum and minimum wages. These, as everyone 
is aware, are settled according to a sliding scale and vary 
with the selling price of coal. Years ago—in 1879—Sir David 
Dale decided that a selling price of 11s. 10d. per ton free 
on board was to be taken as the basis rate on which the 
minimum wages were to be fixed. This left the owners 
a profit of 6d. per ton on large coal. But since then the 
cost of getting coal has gone up ls. 8d. per ton, and the 
owners naturally desire to see the basis rate raised. It is 
the amount by which it is to be raised that is in dispute. 
Originally the owners wanted to make the selling price 
13s. 6d., but they offered to reduce it to 12s. 6d., if at 
the same time they were allowed to work their mines 
more economically by the employment of double shifts, 
and so on. Against this the men held out. During last 
week the Board of Trade offered its services as mediator, 
and on Saturday the. Conciliation Board met again, when 
the employers made a “bed-rock” offer. To this the 
men’s delegates were unable at the time to give a definite 
reply, and later, at a meeting on Tuesday, they shifted 
the question to abnormal working places again, and 
maintained their resistance. It was not till Wednesday, 
at the general conference of delegates, that a final deci- 
sion wascome to. This decision, as the daily papers have 
already announced, means in all probability Peace. It 
remains only to submit the owners’ proposals to the 
general ballot of the miners. This will be done forthwith, 
and it is not anticipated that the men will reject the 
recommendations of their representatives. 
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INSTITUTION OF NAVAL ARCHITECTS. 
No, I1.* 

Eart Cawpor presided at the final meeting on 
March 18th. The first paper taken was that by the Hon. 
C. A. Parsons on “ The Application of the Marine Steam 
Turbine and the Mechanical Gearing to Merchant Ships.” 
THE APPLICATION OF THE MARINE STEAM TURBINE 

AND MECHANICAL GEARING TO MERCHANT SHIPS.* 
By the Hon. C. A. 


The steam turbine has not, as yet, been applied to vessels of 
slow normal speed on account of the high initial cost and inferior 


Parsons, C.B., F.R.S., D.Se., Vice-president. 


economy in steam; further, no promising scheme has, as yet, | 


been evolved having for its object the modification of the turbine 


or propeller, so as to reduce the efficient speed of revolution of the | 
former, and increase that of the latter for vessels of 12 knots sea 
speed and under, and the only approach of meeting these condi- | 


tions—if we except gearing propositions—has been in the combina- 


tion system, where the turbine plays a secondary part in the | 


equipment, by utilising the lower portion of the expansion of the 


steam between the low-pressure cylinder of the reciprocating | 
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Fig. 1—GEAR DRIVE FOR TWIN SCREW 


engine and the condenser. This system was fully explained in the 
paper by Mr. Walker and myself at the meeting of this Institution 
in March, 1908. 

The complete and most satisfactory solution for slow-speed 
vessels would appear to be by means of gearing, provided the 
losses in transmission, first cost, and cost of maintenance are not 
too great. Many forms of gearing—mechanical, electrical, and 
hydraulic—have been proposed or applied on a small scale. 

I believe the first application of helical spur gearing to drive a 
propeller was made by the Parsons Marine Steam Turbine Com 
pany, Limited, in 1897. The turbine was of 10 horse-power geared 
to two wheels, each wheel driving a propeller shaft, as shown in 
Fig. 1. The revolutions of the propellers were 1400 per minute, 
and the ratio of the gear 14to 1. The turbine was of the Parsons 
type, with a reversing turbine on the same shaft incorporated in 
the same casing The gear was single helical, as shown in Fig. 2. 
The turbine took part of the thrust of the propeller, the remain- 
ing thrust being taken on the thrust bearing in the gear casing. 
Theair, circulating, and oil pumps were driven by worm gearing 
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Fig. 2—FORM OF GEAR 


off one of the screw shafts. The launch was 22ft. over all, and 
attained a speed of nine miles an hour. This launch was sent to 
the Turbinia Works in 1904, and the turbine was generally over- 
hauled and cleaned. The gear was found to be in perfect order, 
and did not require any repair. 

Helical and double helical gear of fine pitch suited to high speeds 
of rotation was, I believe, first introduced by Dr. De Laval, of 
Stockholm, and has been extensively used in connection with his 
turbine for many years with entire success, and at a moderate cost 
of maintenance. I have had several experimental sets constructed. 
One of these was a double helical gear of the De Laval type made 
in 1897, gearing from 9600 revolutions of the turbine to 4800 of 
the dynamo, transmitting 300 horse-power. The efficiency was 
estimated by the method of heat loss to be above 98 per cent. 
This gear was cut in an ordinary universal milling machine without 
any special precaution as to accuracy, and I was much impressed 
—in spite of the obvious irregularity of the teeth—by finding how 
well it ran, except that it made a considerable noise. Gears that 
have been recently cut by the Power Plant Company and by 
special machinery run with very little noise. A revent experi- 
mental set of gearing cut by Messrs. D. Brown, of Huddersfield, 
from 2000 to 400 revolutions, transmitting 300 horse-power on a 
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Heenan-Froude water brake dynamometer, gave a total loss jy the 
gear case, including friction of gear and bearings, of 14 per cent, 
In the summer of last year the directors of the Turbinia Works 
Company decided to test turbines mechanically geared to the 
screw shaft of an existing typical slow-speed vessel, and a cargo 
vessel named the Vespasian was purchased for this purpose. The 
Vespasian was built in 1887 by Messrs. Short Brothers, of Sunder. 
| land. Her dimensions are:-—Length on load water line, 275ft,- 
| breadth moulded, 38ft. 9in.; depth moulded, 21ft. 2in.; mean 
loaded draught, 19ft. 8in.; and displacement, 4350 tons. Previous 
to installing turbine engines with reduction gear, the vessel wag 
| fitted with an ordinary triple-expansion surface - condensing 
engine by Mr, G. Clark, of Sunderland, with cylinders 22}in by 
35in. by 59in. and 42in. stroke. The air, circulating, feed, and 
| bilge pumps were driven from the intermediate pressure crosshead, 
| with the usual arrangement of levers and links The condenser 
was cast with the back columns of the main engine, and had 4 
cooling surface of 1770 square feet The boilers—two in number 

are 13ft. diameter by 10ft. 6in. long, with a total heating sur 
| face of 3430 square feet, and grate area of 98 square feet, working 
under a pressure of 150 lb. with natural draught The propeller 
is of cast iron, and has four blades, having a diameter of 1 4ft,. 
pitch 16.35ft., and expanded area of 70 square feet. 

With a view to obtaining comparative data between the turbine 
installation and the reciprocating engine, it was decided to run 
| trials with the vessel with her riciprocating engine previous to its 

removal and the installing of the turbines and gearing. Before 
proceeding on the voyage upon which data regarding the perform 
ance of the reciprocating engine were taken, the propelling 
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Fig. 3—COMPARATIVE CONSUMPTIONS 


machinery was completely dismantled and overhauled. The high 
pressure piston valve chamber was re-bored and new valve rings 
titted ; slide valves were re-planed and faced up; bearings wer 
renewed, and other repairs carried out wherever necessary to bring 
the machinery into an efficient condition and first-class working 
order. To obtain reliable measurements of water consumpt 
two tanks were fitted, each of 400 gallons capacity, with suitabl: 
change cocks and connections for the air pump to discharg: 
through these measuring tanks. It was necessary, for the purpose 
of obtaining data under service conditions, that the vesse! should 
be run at her loaded condition. Arrangements were consequent!) 
made with a local firm of shipbrokers to take a cargo of coal from 
the Tyne to Malta, and on June 26th last year the Vespasian left 
the Tyne in a loaded condition with a special recording staff on 
board, and on this voyage careful measurements of coal and water 
consumption were made. : 

The data and results of a progressive trial carried out on the 
Whitley Bay mile are given in the Appendix [not reprinted], from 
which, together with the data taken on the voyage referred to, the 
curves were plotted. [All of these we do not reproduce. | 

On the completion of the voyage the vessel returned to the 
Turbinia Works, where her reciprocating engine was taken out, 
engine seats re-modelled, and preparations made for the reception 
of the turbine and gearing. Fig. 5 shows the general arrange 
ment of the turbine machinery and gearing. The only alteration 
made to the vessel was in the type of propelling engines ; th 
boilers, propeller, shafting, and thrust blocks remained the same 
as for the reciprocating engine. . , 
4 The propelling machinery consists of two turbines in 
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Fig. 42—STEAM CONSUMPTION WITH GEARED TURBINE 


viz., one high-pressure and one low-pressure, the high-pressure 
turbine being placed on the starboard side of the vessel and the 
low-pressure on the port side. At the after end of each of the 
turbines a driving pinion is connected, with a flexible coupling 
between the pinion shaft and the turbine, the pinion on each side 
of the vessei being geared into a wheel, which is coupled to the 
propeller shaft. A reversing turbine is incorporated in the exhaust 
casing of the low-pressure turbine. The air, circulating, feed, and 
bilge pumps are of the usual design for tramp steamers, and are 
driven by means of a crank and connecting-rod coupled to the 
forward end of the gear wheel shaft. The turbine and pinion shaft 
bearings are under forced lubrication, similar to ordinary turbine 
practice. The teeth of the pinions and of the gear wheel ar 
lubricated by means of a ‘‘spray” pipe extending to the full 
width of the face of the wheel. Independent oil pumps are fitted 
for supplying oil to the bearings and gear wheel. With a view to 
the possibility of experimenting with different lubricants for the 
gear wheel, the oiling system for the bearings is separate from that 
of the gear wheel. The high-pressure turbine is 3ft. maximum 
diameter by 13ft. over all length, and the low-pressure 3ft. 10in. 
diameter by 12ft. 6in. length. The turbines are similar in design 
to a land turbine, being balanced for steam thrust only, the pro 
peller thrust being taken up by the ordinary thrust block of the 
horseshoe type, which is fitted aft of the gear wheel. A new 
condenser, together with a vacuum augmentor, is fitted with the 
turbine installation. The cooling surface of the condenser is 1160 
syuare feet. 

The gear wheel is of cast iron, with two forged steel rims shrunk 
on. The diameter of the wheel is 8ft. 34in. pitch circle, having 
398 teeth—double helical—with a circular pitch of .7854in. The 





total width of face of wheel is 24in.; inclination of teeth 20 deg. to 
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The pinion shafts are of chrome nickel steel, 5in. 
The 


2 axis. 
Srameter pitch circle, with 20 teeth .7854 circular pitch. 
ratio of gear is 19,9 to 1. 

On the completion of the erection, on board, of the turbine- 
gearing installation at the end of February of this year, the vessel 
was Joaded to the same draught and displacement as that under 
which the trials referred to above were run. As already men- 
tioned, the propeller has not been touched or altered in any way. 
In the short interval since the completion of her alterations, the 
vessel has been out to sea on four occasions. The following table 
gives the data and results of a run made off the Tyne on the 11th 
of this month at varying revolutions :— 


speed in knots.. |... .. _8°4 . 9°56 .. 10° . 10°66 
Revolutions per minute.. 56°5 .. 65°0 . 713 .. 73°83 
Boiler pressure... .. 145 . 144 . 140 . 145 
Initial pressure high- 

pressure turbine .. 60 Ib, . 86 Ib. . 110 Ib. . 121 Jb. 
Initial pressure low 

pressure turbine .. 15°2in. .. 12°5 in. 7‘l in. 5°5 in. 
Vacuum Sey 0% 28°8 in, 28°8 in. . 28°7 in. 28°5 in, 
Barometer .. -. 29°9 in. 
Shaft horse-power . 456 740 980 1005 
Water consumption per 

hour, main engines 9070 Ib... 12,000 Ib, 2. 14,480 Ib... 15,670 Ib. 
Water consumption, all 

purposes... .. .. . 9670 Ib, .. 12,620 1b. .. 15,120 Ib. .. 16,370 Ib. 
Water consumption per 

shaft horse - power, 

main engines 19°3Ib. .. 16°21b, .. 14°8 Ib. 14°3 Ib. 


templated in applying the turbine to the cargo steamer by 
means of gearing. Other methods had been proposed to 
meet the conditions arising in this case, and while the 
electrical system was obviously the most elastic, the 
method of gearing direct as now proposed had the enor- 
mous advantage of an efficiency reaching 98} per cent. 
In his view, Mr. Parsons’ experiments must be seriously 
result upon the mercantile marine. The experiments 
20 per cent., an increased efficiency of 20 per cent., and a 
saving in weight of 25 per cent., figures which indicated 
that such a system must have a future before it. In other 
installations, no doubt Mr. Parsons would use cast steel 
instead of cast iron wheels, with the teeth put on in 
sections. 

Dr. James A. Ewing said that the turbine having won 
the domain of the high-speed vessel, it was only natural 
that Mr. Parsons should turn to the enormous field, repre- 
senting about two-thirds of the entire ships of the world, 
| which comprised the cargo steamer. No doubt an elec- 





' trical system offered certain advantages, in which the 


considered, and would, he believed, have an important | 


carried out by Mr. Parsons showed an increased output of | 


| in connection with the installation of turbines. It would 
appear that the future of marine propulsion would resolve 
itself into designing vessels for smooth water or for 
ocean work, and for running light or loaded, and there 
was no reason to believe that those varying conditions 
could not be met. Personally, he regarded the method of 
gearing with a great amount of confidence. What had 
been done suggested that future cargo vessels could be 
| equipped with a marine turbine and gearing, with 
resultant advantages of reduced weight, probably less 
cost, higher efficiency, greater economy, fewer working 
parts, and reduced boiler pressure. Excellent results 
were no doubt to-day being got from quadruple-expansion ° 
engines working under the most favourable conditions 
and with the economical auxiliaries that could now be 
applied. There was, however, an objection arising out of 
the higher pressures 230 lb. or 240 lb., which would be 
non-existent under the new system. The steam hammer- 
ing action resulting from backlash would be obviated. 
Mr. Speakman said he attached great importance to 
the paper because of the proof that Mr. Parsons had given 
that in this tramp steamer the mechanically geared 
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Fig. 5-ARRANGEMENT OF GEARED TURBINE MACHINERY 


The water consumptions per hour at the several rates of revolu- 
tions have been plotted in Fig. 3, shown in full lines for the 
reciprocating engines and in dotted lines for the turbine geared 
engines. A comparison of these figures with those obtained with 
the reciprocating engines showed that under normal full speed 
steaming conditions an increase of about one knot is obtained 
with the same coal consumption, the weather conditions in the two 
cases being very similar. 

Fig. 4 shows the water consumption per shaft horse-power 
for the geared turbines. 

It may be mentioned that the turbines and gearing have given 
no trouble, and have worked satisfactorily with very little noise or 
vibration throughout the trials. Further, there is no appreciable 
wear on the teeth or bearings. It is proposed to put the vessel 
into commission und run extended trials. 

Professor J. H. Biles, in opening the discussion, said 
that the problem of combining with the highest efficiency 
of the turbine a high efficiency of the propeller had 
received in this paper another contribution to its solution. 
The initial difficulty in this connection was that of 
coupling up the fast running turbine with the moderately 
fast running propeller in high-speed vessels, and a com- 
promise had had to be made. In the intermediate class 


of vessels an arrangement of both reciprocating engines 
and turbines was used, but a fresh advance was now con- 


| that purpose the side lever engines were turned round, 
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| mechanical 'was lacking; but there was a great charm 
| about the simplicity of mechanical gearing, and in the 
| gearing detailed in the paper there was an absence of 
| those features of complexity which had been introduced 
| into the Westinghouse Company’s gearing. The experi- 
| ment had been carried out on a scale which left nothing 
to be desired, it being a comparison between recipro- 
cating engines and turbines driving the same ship under 
absolutely identical conditions. Various economies re- 
| sulted from this—reduced weight, reduced requirements 
| in respect of strength of propeller shaft, and, above all, 
| a saving in coal consumption. 

| Mr. Summers Hunter agreed that these experiments 
| merited serious study. The use of gearing went back 
many years. 


| 


Between sixty and seventy years ago a_| efficiency exceeded 95 per cent. 
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turbine had been made to give results that even in an 
experimental installation were superior to those of an 
‘ordinary good tramp engine. It was obvious that the 
influence of this new departure would be very far- 
/ reaching, and it was probable that the success of the 
| geared turbine would result in the abolition of the com- 
'bined system. That mechanical gearing would prove 
| satisfactory for the lower powered ships was quite 
| reasonable, but in connection with larger powers he 
| would like to refer to the trials of the Féttinger hydraulic 
| gear, which he had an opportunity of witnessing last 
| February. In that case it was only possible to rely upon 
an efficiency of transmission of between 80 and 85 per 
cent., whereas in the case of the Parsons gear the 
The Fottinger gear was 


paddle steamer on the Tyne was being fitted with ordinary | essentially a high-speed centrifugal pump driving a 


side lever engines, and while the engines were being | 
constructed it was decided to try a screw propeller. For 


and gear wheels introduced. That vessel worked success- | 
fully as a passenger boat for many years. Mr. Parsons | 
had now demonstrated that modern gearing could be | 
successfully applied to the problem of the cargo steamer | 





turbine, and no one questioned the durability of such a 
system. Admitting that the mechanical gearing was 
better suited for small powers, he believed that for larger 
installations the water gearing might be found more 
desirable. There was the further advantage that the 
hydraulic gear could be made to reverse, and would do 
away with the necessity for astern turbines in warships, 
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On the other hand, with mechanical gearing it was 
possible to obtain a high transmission ratio. Mr. Parsons | 
used 20 to 1. The turbine, however, could not be driven 
at any speed; there was a limiting factor, and it was only 
in the low powered vessels that advantage could be taken | 
of such a high ratio. Another point was that with a 
small high-speed turbine engine it would be possible to 
adopt superheating with greater safety. 

Mr. Archibald Denny said that he had always wanted 
this gear since the day the King Edward was put in 
service, but nobody had hitherto been bold enough to 
adopt simple gearing. It had been suggested that with a 
gearing of this description, if employed in warships of the 
Dreadnought type, it would do away with the necessity 
of cruising turbines, but he believed that cruising turbines | 
would still be necessary even if reducing gear were 
employed. The high efficiency of the mechanical gearing 
was a great point in its favour, as the efficiency of 
electrical gearing was not likely to exceed 92 per cent., 
and would probably be less. The advantage of electrical 
gearing on Mr. Mavor’s system was the sub-division of the 
units, which gave a drive at five different speeds at 
maximum efficiency. That was a reason why he believed 
electrical gearing would find an application on vessels at 
cruising speeds. 

Mr. A. E. Seaton said that in 1825 the Butterley Com- 
pany fitted to the steamer Yorkshireman, built at Hull, 
some high-speed reciprocating engines geared down to 
the paddle shaft at about 3 to 1. He had been informed 
that the engines worked extremely well. He had had 
an opportunity of inspecting a few days ago a form of 
gearing which was a worm driving a worm wheel; in that 
there was about one-sixteenth of an inch clearance 
between the worm itself and the teeth, magnetism being 
emploved. it was claimed that the efficiency was 98 per 
cent., and he understood that a large wheel on that 
system was being made by Messrs. Richardsons, West- 
garth, to transmit 280 horse-power. 

Mr. J. H. Gibson commented on the great difference 


Fig.2 Fig.t 


| Shown by the arrows—Fig. 1. 


twist of the shaft between the planes A A and BB appears as re- 
lative motion of the opposed flanges of the sleeve and collar, as 


A pair of mirrors facing opposite ways are carried in a metal 
frame, which can turn on pivots about an axis E, which is fixed 
relative to the collar. This frame carries an arm F, which is con- 
nected by means of a flexible spring G to a block H fixed to the 
flange of the sleeve. When the shaft twists, the relative motion 
of-the sleeve and collar flanges causes the mirror to turn about the 
axis E, as shown by the arrow. The spring strut G, while retain- 
ing its length practically invariable, and so making the motion of 
the end of the arm the same as the relative motion of the sleeve 
and collar, is able to bend slightly, and so to take up the angular 
movement of the arm. A screw nut I serves to give slight move- 
ment to the block H relative to the flange, and thus to adjust the 
zero reading of the mirror to any desired point. By means of the 
same screw, the pitch of which is accurately known, it is also 
possible to determine, after the instrument is fixed in place, the 
deflection on the scale corresponding to a given relative movement 
of the two flanges. The movement of the mirror is observed by 
means of a straight filament lamp J, an image of which is formed 
by the mirror on a ground-glass screen K placed parallel to the 
axis of the shaft. It is obvious that the movement of this image 
across the scale will be proportional to the twist in the shaft, and, 
further, that for a single mirror this image will be thrown upon 
the screen at one point only in the revolution. In the standard 
fitting, as now supplied, however, there are, as already stated, 
two mirrors placed cel to back in the same frame, and there will 
therefore be two reflections, one from each mirror, corresponding 
to two points in a revolution which are nearly, but not quite, 
180 deg. apart—see Fig. 2. These reflections, though occurring 
intermittently and at different times, will, if the speed of revolu- 
tion exceeds a moderate amount, appear as continuous lines on 
the screen. They are, however, easily identified by an arrange- 
ment of the screen with clear-glass slots, of which it is unnecessary 
to give particulars. Identification is rendered easier by the fact 
that with the same direction of twist the two reflections move 
opposite ways. 

It is obvious that by putting on more mirrors at different points 
round the circumference the number of observations in the course 
of a revolution may be increased, and in the set of experiments 
made by the author with the special object of measuring the 
change of torque in a revolution due to propeller action, a second 
pair of mirrors was added, so as to secure four observations in a 
revolution. These measurements were made on a wing shaft 








between gearing up and gearing down. The improve- 
ments effected in modern machine cut gears offered a 
great prospect of overcoming the difficulties of backlash, 
and there was no reason why gearing should not be given 
a further chance in the field of marine propulsion. 

Mr. Parsons, replying, said that possibly in the future 
wheels might be constructed of cast steel as suggested, | 
and in that case the installation would be considerably 
lightened. Referring to the trials which had taken place | 
as illustrating the tests which the gearing had withstood, | 
the Vespasian had, he said, been out in heavy weather, 
and there seemed to be no reason why the teeth should | 
not stand any stress which the screw shaft could with- 
stand. Reference had been made to cruising turbines 
and gearing. In ordinary direct-coupled turbine installa- 
tions efficiency with the drop in speed fell off rapidly, 
but with gearing it would be possible to work at the top 
of the curve, and get full speed in both directions without 
any appreciable loss. In warships, however, it was pro- 
bable that cruising turbines would still be used, when 
working, perhaps, at one-twentieth of full power. 

On the motion of the President, a hearty vote of | 
thanks was accorded to Mr. Parsons for his paper. 

Professor B. Hopkinson then briefly presented his 
paper, “Notes on the Measurement of Shaft Horse- 
power,” and the paper by Mr. C. E. Stromeyer, “ The 
Brittleness of Mild Steel due to Nitrogen,” was taken as 
read. Abstracts of these papers are given below. 

NOTES ON THE MEASUREMENT OF SHAFT HORSE- 
POWER: RELATION BETWEEN TWIST AND TORQUE. 
By Professor B. Hopkinson, D.Se., Associate. 

After some preliminary remarks, the author described the 
Hopkinson-Thring torsionmeter as manufactured by Messrs. | 
Siemens Brothers. 

Figs. 1 and 2 show in plan, part section, and end elevativn, the 
size of meter used for shafts from 8in. to 12in. in diameter. Re- | 
ferring to Fig. 1, the sleeve is clamped on to the shaft in the plane 
AA and the collar in the plane BB. Two bearing plates C C— | 
Fig. 2—are carried on the inside of the sleeve, and are kept in en- 
gagement with the corresponding plates on the collar by means of 
the spring D, which is fixed to the sleeve and pressed against the | 
collar, The sleeve and collar are thus kept concentric, and the 


| bably about 4, sec. 








Torgue 


HOPKINSON-THRING TORSIONMETER 


which it ‘was thought would be most likely to show changes of 
torque of the amount contemplated, because the propeller blades 
come rather close to the hull of the vessel, and, it was supposed, 
might then experience a considerably augmented resistance. The 
disposition of mirrors is shown in Fig. 4, which gives the position 
of the propeller blades at the instant when each of the four re- 
flections passes the screen. It will be seen that the points of 
observation are fairly evenly distributed over the cycle of relative 
position of blade and hull, which, of course, occupies one-third of 
a revolution. Readings were taken at several different speeds and 
powers, but no difference could be certainly detected between the 
four mirrors. The actual figures for nearly full power and for 
about one-third of full power were as follows :— 
Mirror. A Aj B 
Full-power readings .. so 90 89 90 894 
One-third of full power 42 43 hone: ER oe SE 
The zeros were obtained by trailing. It will be seen that, 
assuming the mean of the four mirrors to be correct, the error in 


B, Mean. 


| the torque obtained from any single one is not more than about 


1 per cent. of the full-power torque. 

It is, of course, possible that the actual changes in resistance 
experienced by the propeller are considerably greater than these 
figures would indicate, but that these changes are met by the 
fly-wheel action of the propeller. The relation between the 
actual change in the instantaneous couple exerted by the water on 
the propeller and the corresponding change recorded by the 


| torsionmeter will depend upon the relation between the period of 
| variation of the couple, which with a three-blade propeller will 


be one-third of that of the revolution of the shaft, and the natural 
riod of torsional oscillations in the shaft, being given (in theory) 
y the formula— 


where x is the ratio of these two periods. In the case of the 


| vessel in which these experiments were made, the author had-not 


complete data for calculating the natural period, but it was pro- 
At full speed the peridd of change of couple 
would be ,; sec. From the fact that these periods are not very 
greatly different, and that, so far as the author was able to observe, 
there was no marked change in torque at a speed of about 200 
revolutions per minute (at which x would be equal to 1, and 
resonance would occur), the author is inclined to conclude that 


| there was really very little difference in the actual resistance ex- 


perienced by the propeller at different points, and that the absence 
of indications of such difference in the torsionmeter readings was 
not merely due to the fly-wheel effect of the propeller. It is, of 


course, possible that with a four-blade propeller the changes | 


might be more marked, 


In order to render this relative | 
| motion visible, a mirror is used, which is shown in detail in Fig. 3. 


| 
| 
| 
| 
| 
| 
| 


—— 


‘The general conclusion that the torque does not vary perceptibly 


| in a revolution in ordinary eases is supported by a number of 


other observations. It has already been said that the standard 
form of the Hopkinson-Thring torsionmeter always gives at least, 
two readings in a revolution. Observations have now be taken 
with this instrument on a considerable number of shafts in different, 
vessels, and, so far as the author is aware, no case has yet been re- 
corded in which the readings of either mirror at full power differ 
by more than 2 per cent. from the mean of the two, and the 
difference rarely exceeds 1 per cent. In these trials the instru. 
ments have been fixed on at random without any definite relation 
to the position of the propeller blades, and the number of obserya- 
tions which has been made is such that in all probability any cause 
of variation of torque which is of at all frequent occurrence would 
before now have been detected. There is, of course, stil] the 
— of occasional disturbance in consequence of resonance, 
yut the cause of this would probably be promptly recognised, 
because it would occur only at one particular speed. 

THE BRITTLENESS OF MILD STEEL DUE TO NITROGEN, 

By C. E StRoMEYER. 

The author explained that for the last few years he had devoted 
much attention to testing mild steel plates, some of which had 
failed and some were of good quality. He first of all described 
some of his experiments, and he gave details of some of the steels 
investigated, setting out the principal chemical impurities they 
contained. ; 

Until quite recently, he said, nothing was known about the 
brittleness effect of nitrogen on steel, and as regards phosphorus 
0.060 per cent. was looked upon as a reasonable upper limit, and 
steel plates containing more than this percentage were expected to 
give trouble in the works, due to cold shortness. This view had 
now to be modified ; at any rate one sample he had tested, which 
was undoubtedly a very bad quality, possibly a by the 
same process as the notorious boiler plates of the Imperial Russian 
yacht Livadia, contained only 0.047 per cent. phosphorus, but it 
also contained 0.0123 per cent. nitrogen, which was more than 
twice as much as that contained in any of the good steels. Then 
again another sample, cut from a boiler plate which also burst 
under the hydraulic test, contained only 0.052 per cent. of phos- 
phorus but 0.0200 per cent. of nitrogen, which was four times as 
much as that contained in any good steels. A safe rule to go by 
might at present be expressed as follows:—The sum of the 
percentage of gramps five times the percentage of nitro- 
gen should not exceed 0.080 per cent. And a further conclusion 
to be drawn from this investigation was that :— 


— 


— . 


\ 


> 


No investigation into the cause of the failure of a mild steel 
plate could be considered complete unless both the phosphorus 
and nitrogen percentages had been determined. 

Having arrived at the above conclusions, the plan now adopted 
by the Manchester Steam Users’ Association was to determine the 
nitrogen of any samples of steel which have failed. Examples 
were then given of the nitrogen contained in some of the steels 
tested. These varied from 0.0146 to 0.023 per cent., and were 
from three to five times as great as the maximum found in any of 
the good steels yet tested. 

A very natural question to ask is: When does the nitrogen get 
into steel, and how can it be removed when it has got there? The 
most natural explanation would be that nitrogen is introduced 
by the contact of molten steel with the nitrogen of the air 
blasts in the blast furnaces and in the Bessemer converters. 
But it had to be borne in mind that as yet it has not been possible 
to combine nitrogen with steel by merely heating the two together 
and that the only means of effecting the combination is to heat 
steel in an atmosphere of ammonia. Now ammonia is not intro 
duced into Bessemer converters, but it may be present in blast 
furnaces if the coking of the fuei has not entirely removed the 
nitrogen which was inthe coal. Then, also, it seems as if nitrogen, 
when once it has entered the pig iron in the blast furnace, cannot 
be removed by subsequent heating. The suitable chemical for 


| effecting the removal is believed to be titanium, but the addition 


of ferro-titanium alloy to steel has not demonstrated that this bene- 
ficial action takes place, but nevertheless a strong argument in 
favour of the belief that titanium can remove or keep down the 
percentage of nitrogen was recently brought to the author’s notice 
by the discovery, inside the now dismantled blast furnaces of the 
Farnley Iron Company, of some crystals of titanium nitride, which 
are now to be seen in the Leeds Museum. To the autnor’s mind, un- 
suspected traces of titanium in the Farnley iron ores may have been 
the cause why the product always enjoyed a high reputation for 
reliability. 

It appeared, he added, that attempts to introduce titanium by 
adding its ores in the blast furnace had not been a success, nor had 
additions of titanium ores or titanium-iron alloys to molten steel or 
cast iron resulted in marked improvements, and in none of 
these cases had the nitrogen percentage been determined. Of 
late, however, since the production of practically pure titanium 
had been made possible, its addition to steel and cast iron had been 
attended with varying degrees of success, more particularly in 
removing blowholes, and he had been able to analyse one pair of 
cast steel samples and a pair of cast iron saniples. Unfortunately 
the original charge of cast iron contained very little nitrogen, viz., 
0.0014 per cent. Even in this case the addition of 0.2 per cent. 
of titanium reduced the nitrogen to 0.0013 per cent., but the 
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: ‘ference is smaller than the possible errors of analysis, 
age agro cast steels the untreated one contained 0.0063 

» cent., While in the other sample to which titanium had 
ol added to only 0.0045 per cent. Further attempts in this 
direction may, perhaps, lead to the removal of nitrogen from 
Bessemer steel, and thus make it available for plates. 

It may be thought that the brittleness which has here been 
attributed to nitrogen are due to hydrogen, for it is known that 
this gas imparts extraordinary hardness to otherwise pure iron, 
but it is also known that hydrogen is easily driven out b heating 
the steel, and it is, therefore, improbable that appreciable quanti- 
ties of hydrogen should remain after melting and re-heating for 
rolling. 

The meeting concluded with the customary votes of 


anks. 
“ the afternoon members visited the experimental 
tank at the National Physical Laboratory, this being the 
concluding function of the conference. The tank was 
described and illustrated in Toe EnGinreeR of March 11th. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. IX.* 
Guatemaa City, February 25th, 1910. 


Ir the secret veil which shrouds diplomacy in all 
countries from betrayal could be drawn aside, and some 
wholesome side-lights thrown upon the proceedings 
of our responsible Ministers, a great many disquiet- 
ing, and even alarming, things would come to light. 
These would, for example, show that the great decline 
in British trade during the past few years has been, 
in a very considerable measure, due to the astound- 
ing cowardice of the British Government in its attitude to 
the United States of America. It will be news—and very 
disquieting news—to the general public to know that 
every effort has been made by our Goverriment to consult 
the wishes and the feelings of the United States with 
regard to almost every trade treaty which has been either 
suggested or entered into with South and Central Ameri- 
can countries. The failure of our diplomats abroad to 
carry to a successful issue a commercial treaty proposed 
or desired has not infrequently been attributed to the 
neglect, or, perhaps, to the inability, of the particular 
Minister employed. In practically every case, however, 
it would be fairer to place the blame for the failure upon 
the shoulders of the Foreign-office. I know of several 
cases in which this is the undoubted and undeniable cause 
of the breakdown of our negotiations at the very moment 
of our promised success. 

A craven and absurd desire not to “ hurt the feelings ” 
of our greatest rivals, and our most enterprising competi- 
tors—the Americans—has dictated a policy which has 
resulted in the earnest efforts of our skilled and able 
diplomatic representatives abroad being absolutely 
wasted, and they themselves being not infrequently placed 
in a deeply humiliating position, and one which, I need not 
say, has been as keenly resented. This was the case 
with a highly important treaty which we were once upon 
the point of completing with Cuba; it has been the case 
with a similar agreement entered into tentatively with 
the Republic of Honduras ; and it has been the case with 
thé Republics of Guatemala and Costa Rica. With how 
many other possible excellent trade markets it has also 
had the same effect I do not know, but itis not very difficult 
to imagine. Most of these diplomatic failures have come 
about since Mr. James Bryce went to Washington as his 
Majesty’s representative, and it may be attributed to that 
diplomat’s well-known partiality for the Americans, a 
partiality which apparently allows him to perceive their 
merits while he is blind to the interests of his own country- 
men, whose battles he is supposed to fight. 

So pronounced has this policy become of late that it is 
having a decidedly bad effect upon our relations— 
commercial and. financial—with the Latin-American 
Republics. Formerly these little independent States 
looked upon Great Britain as the one Power to whom 
appeals could be made in all matters of dispute, no matter 
about what or between whom, with a moral certainty of 
a just and impartial decision being given. This was in 
the days when Great Britain still preserved her dignity 
and independence of thought. To-day, although there is 
more reason than ever to ask for the cool and disinterested 
advice of Great Britain in the numerous, and even 
dangerous, questions which are continually arising 
between the Latin-American States and America, it is 
recognised by the former that it is entirely useless to 
appeal to Cesar any longer, since Cesar has become an 
advocate for the United States, and so far from acting as 
an impartial judge, merely now pleads as an attorney. 

It is necessary to travel in these countries thoroughly 
to comprehend the full effect of this mistaken and—I do 
not hesitate to apply the term—degrading policy. 
The result is that the Republics themselves deride 
us, the United States laugh at us, and our trade 
leaves us. The small Republics are afraid to enter 
into any private negotiations with our diplomatic repre- 
sentatives, since they are certain, in the light of previous 
unfortunate experiences, that their secrets will in due 
course be passed on to Washington as a sop to the United 
States, and that their efforts to strengthen their commer- 
cial bonds with us will merely serve to embitter their 
relations with the powerful Americans, without in the 
least improving their position with Great Britain. 

It is almost inconceivable that our Foreign-office 
should ask the opinion, and to all intents and purposes, 
the approval of the United States before completing any 
trade compact with the Latin-American Republics. What 
our Government has to fear or to hope for from the 
United States, Heaven only knows; nevertheless, it is 
the sanction of a which is sought for before 
any treaty is now concluded with the Latin-American 
States, and, what is much more sad to have to add 
without such sanction no treaty apparently is possible. 








That the United States of America has been ever foolish 
enough to consult our Government under similar circum- 
stances is not upon record. 

Our Ambassador to the United States of America is 
credited, by those who are privileged to know him, with 
the decidedly Utopian idea of associating the trade 
aspirations of both America and England in Latin- 
America. It is doubtful in the extreme whether there 
exists another individual in the wide world who entertains 
any such wild and impossible notion. It would be as easy 
to associate fire and water, as to form a bond, or even an 
understanding, between the traders of America and 
England, since they are, and always must be, keen rivals 
in the markets of the world. Mr. Bryce thinks, perhaps, 
that it is feasible to divide up the world into commercial 
and financial zones, which shall be, thereafter, apportioned 
equally between the United States and Great Britain for 
their lasting benefit? He must be a very innocent and 
a very unimaginative individual if this is his con- 
ception of the methods of latter-day trade competition. 

Mr. Bryce, it is believed, has long cherished the idea 
that our common language should form a Bond cf Union, 
and that this should become the central pivot upon which 
our relations with the United States should revolve. He 
is even credited with the aspiration that a Customs 
Union might be formed on the basis of reciprocal Free 
Trade, with mutual advantage to all. The commercial 
jealousy between the two nations has upon more than 
one occasion, however, been demonstrated, as witness the 
disputes some years ago, and the Venezuelan boundary 
embroglio, which nearly precipitated a conflict between 
the two English-speaking countries. 

But whatever be Mr. Bryce’s precise ideas, the fact 
remains that he has consistently opposed almost every 
treaty of trade and commerce which our diplomatic repre- 
sentatives abroad have suggested, and where the interests 
of the United States of America were likely to suffer. 
The Foreign-office, holding this distinguished diplomat— 
as, indeed, they may justly do—in high esteem, have con- 
sulted him upon all matters of trade, commerce, and 
finance affecting the smaller Latin-American Republics. 
Mr. Bryce, on the other hand, has, according to abundant 
evidence, deemed it wise and expedient to refer matters 
to Washington, with the result that not alone have our 
private negotiations with these independent States 
become the common knowledge of our trade rivals, but 
our representatives who negotiated the treaties have been 
rendered ridiculous and contemptible, and our manufac- 
turers at home have been deprived of the benefits attach- 
ing to the most favoured nations agreements, such as the 
United States has itself acquired in other directions, 
without having previously consulted Downing-street, or, 
indeed, caring one rap whether it was agreeable or not. 
To the Foreign-office in the first place, and to Mr. Bryce 
in the second, therefore, the commercial and trading 
communities of Great Britain owe a deep debt of 
gratitude. Having now reflected the public feeling that 
I find here with regard to the political aspect of British trade 
relations with South America, I turn to the side of the 
matter in which the manufacturer can help himself. 
Manufacturers of agricultural implements and machinery 
intended for the markets of the Latin-American countries 
should remember that it is both unnecessary and undesir- 
able to make the articles in such a manner as to “ last for 
ever.” While durability and substantiality are un- 
doubtedly two excellent features of machinery of all 
kinds, and in connection with British-made goods have 
always been much depended upon, it is quite possible to 
carry the virtue of thoroughness too far. It must be 
borne in mind that out here in the West the same ideas 
do not prevail, and in any case these countries are stil] in 
the experimental stage, and new industries are con- 
tinually superseding the old. The Americans and the 
Germans both understand this, and, consequently, they 
are gradually ousting the British heavier-made goods 
from the market. 

What are required are light ploughs, watering carts, 
hay-rakes, seed-sowers, and similar machines, but though 
of a light, yet strong character. The question of freight 
comes in very severely, since not only is the steamship 
charge to be borne, but the frequently long overland 
journey upon mule-back to be considered. By the time 
that the implement or machine has reached its destina- 
tion it frequently costs double the invoice price. All 
easily detachable and duplicated-part machines are very 
much more in demand here than others, and these are 
but seldom found characteristics of British manufactures. 
But there is absolutely no reason why British goods 
should not be as freely sold as American, which are to 
be seen displayed, painted in all the most vivid colours of 
the rainbow, in practically every hardware store in Latin- 
America. No small part of the dealers’ profits, either, 
comes from the supplying of duplicate parts, due to 
breakages. The purchasers seldom, if ever, complain of 
this, and they even prefer discarding their latest purchase 
for a new, and may-be untried invention, which is adver- 
tised to do all the wonderful things which the late 
implement did, in addition to numerous others which it 
did not. 

Small pamphlets printed in Spanish showing, with 
shaded cuts, how the machine or implement may be 
detached, cleaned, repaired, and again put together are 
also to be recommended. I would even suggest the 
sending out with each article a gaudily coloured illustra- 
tion of the machine in operation, since purchasers are 
very fond of hanging such a card upon their walls, and 
in the absence of any other picture, I have often seen the 
flaring advertisement of some machine, such as a plough 
or a reaper, occupying a conspicuous position upon the 
house walls of a farmer’s establishment. If he were 
sufficiently fortunate to possess an actual illustration of 
his own particular machine, I think that he would gladly 
endow it with a special frame, and thus advertise it freely 
for the benefit of the manufacturer. It is therefore well 
worth while for dealers to give such matters their atten- 
tion. The initial-cost is very small, while the correspond- 


American and German competitors think so, and have 
the courage of their opinions. 

While everyone who has studied the question of British 
trade abroad is practically agreed that it is at present 
suffering from more than the average number of dis- 
advantages, few have any practical remedy to suggest 
that might possibly put a different face upon matters. 
One which has been suggested to me, however, seems to 
be worthy of careful attention, and this is to establish 
throughout the Central and South American States a 
number of retail British houses which shall act as agents 
and distributing centres for our home-made goods. I 
acknowledge that the idea is nct entirely a new one, 
since the enterprising Germans, our keenest competitors 
in this part of the world, have long had such retail 
establishments, and have found them most beneficial in 
the extension of their business with the Latin-American 
countries. To open up new branches without the aid of 
some such method is, it may be said at once, almost, if 
not wholly, impossible. I admit that there are difficulties 
which will have to be encountered, as there are in all 
enterprises of this nature; but that these are not 
insuperable the Germans have themselves very clearly 
demonstrated. 

In the first place, the establishment of these retail 
establishments, if undertaken at all, would have to be 
upon a very large and comprehensive scale. For this 
reason it is possible that but few manufacturers would 
have the pluck to undertake the project. The result of 
this timidity is that in the minor branches of trade in the 
Latin-American Republics, the volume of which is con- 
tinually increasing in importance with the increase in 
the demand for the small luxuries and the conveniences 
of life, the representation of British manufacturers is of 
the most insignificant character’, 

The remedy—or, at least, a partial one—for this, as 
already indicated, is the formation of large trading com- 
panies which would combine a retail and wholesale 
business in all branches of imported goods, with the 
purchase of local produce for export. Apart from the 
advantages which such a company would enjoy, due to the 
magnitude of its operations, over ordinary importers, its 
retail department would afford a practical means of 
advertising and placing upon sale all kinds of novelties, 
which naturally would serve continually to widen the scope 
of its operations. It would likewise be in a better position 
than any private firm to receive goods for sale upon commis- 
sion, and, by exporting produce, it would be able to effect 
considerable economies in its remittances—especially 
in such countries as Colombia and Guatemala, 
where the rate of exchange is always altering—while at 
the same time it could afford to pay somewhat better 
prices than its competitors. The question is really 
already answered in part by the success of the co-opera- 
tive stores established in England, and it is upon some 
such basis as these that the scheme for the Latin- 
American Republics is laid. It must be remembered that 
in all of these countries the difference between the whole- 
sale and the retail prices is enormous, and the dealers’ 
profits are exceedingly high. It is an idea whieh Mr. 
Lionel Carden, who is perhaps one of our greatest Pro- 
Consuls, has frequently urged in his reports to the home 
Government, and being one particularly fruitful in com- 
mon sense, perhaps for this reason has never been 
adopted. It is an idea which I cordially commend to the 
careful consideration of your readers. 

Yet another point to which the attention of British 
manufacturers may be drawn is the unattractive manner 
in which the cheaper classes of goods are often turned out. 
I have in previous articles shown how trade with the 
Latin-American countries is sometimes injured by the 
plain and often ugly coverings and wrappings of the boxes 
or wrappings, The question is—* Why should an article, 
because it is perhaps cheap, be made particularly ugly?” 
The long established custom among our manufacturers of 
using the commonest and crudest of coverings is matched 
by their fondness for finishing off their cheaper made arti- 
cles in the dullest and least attractive of colours or casings. 
This is in striking contrast to the policy of both American 
and German manufacturers, whose commercial acumen 
is shown in the manner in which their goods are packed, 
and with very excellent results so far as Latin-American 
trade is concerned. In an age like ours, when lithography 
of every description is so cheap and taste in design is so 
improved, it seems wholly absurd that good orders should 
be continually lost on account of the non-adoption of these 
simple expedients. 

have yet another idea which I would suggest to 
manufacturers of small articles enjoying a large sale in 
these countries, and that is to procure—through any one 
living in the country—photographs of the rulers (the 
Presidents and Vice-presidents) and to use them as 
designs upon their labels and box-covers whenever pos- 
sible. The people are extremely fond of collecting these 
cheap oleographs and pasting them upon their walls and 
windows, and in all parts of South and Central America 
may be seen thousands of pictures ef King Edward 
and Queen Alexandra, of the Kaiser, and even of famous 
actresses. How much more readily would the features of 
a familiar ruler, or a popular Minister, help the sale of a 
cheap material or a low-priced article of any kind? The 
desire to secure something for nothing—or as an extra 
“thrown in”—is as predominant in Latin-America as 
elsewhere in the world, and must be pandered to. 


> 


IpsWICH ENGINEERING Society.—By. the courtesy of Mr. Thos. 
Miller, M. Inst. C.E., Engineer to the Ipswich Dock Commission, 
the members are invited to visit the New Dock Works, New Cut, 
E., now in course of progress, on Wednesday evening, April 6th next. 
Two parties will be arranged, 7.e., one at 5 o’clock, and one at 
5.30 o'clock, and members intending to be present are asked to 
notify the secretary, at 17, ae eee to that 
effect by to-morrow, Saturday, the 2nd inst., stating which party 
= will join so as to facilitate the necessary arrangements being 
made. Members are to meet at the New Dock Works, near 








* No. VIII. appeared March 18th. 





ing advantages are undoubtedly great. At least our 





Public Warehouse, New Cut, E., at 5 and 5.30 respectively. 








THE ENGINEER 








THE AERO AND MOTOR BOAT SHOW. 
No. III.* 


Thornycroft and Co., Ltd., show a 47 horse-power fishing 
smack type of engine—see Fig. 12—having two separate 
float chambers for petrol or paraffin, each with an adjustable 
jet, while lamp starting is also provided for. 
the vaporiser can be varied by means of a by-pass in 
the exhaust pipe. 
of a simple heavy type marine motor, although it has 
high-tension magneto, which it is stated the fishermen 
like—presumably till it gives trouble. Good large inspec- 
tion doors are provided, through which the pistons can be 


taken out, while both the valve caps are held down by a | 
A half- 


triangular dog kept in place by a single stud. 
compression cam is fitted, and both the air and throttle 
are controlled by a single lever. The single-cylinder 
engine shown is now controlled by means of a .wedge 


| removable by slacking back two nuts. 
The heat of | 


This engine presents a good example | 


| for anything but inspection. The half-speed shaft runs 
| in five cast iron bearings, each of which is lubricated by 
| oil on its way from the pump to the main bearings. 


The 
valves are inverted overhead, driven by rockers, and both 
These rockers and 
tappetrods are plated, which hardly appeals to the mechan- 
ical mind as it might do to that of the public. The combus- 
tion chambers are machined all over—leading to equal 
compression in all cylinders and steady running; the inlet 
pipe forms part of the water jacketed exhaust pipe, part 
of the inlet pipe being actually in contact with the exhaust 
pipe—tending to heat up the incoming charge and reduce 
its value. The oil and water pumps are neatly arranged 
on a horizontal cross shaft at the forward end, driven by 
skew gear. There is also shown the two-cycle reversible 
engine—reversing being attained by switching off, 
advancing the spark, and then switching on with the 
piston on its rising stroke when the engine has slowed 











Fig. 12—THORNYCROFT SMACK TYPE ENGINE 


under the inlet valve stem, an old-fashioned but satisfac- 
tory method. An 18 horse-power four-cylinder engine is 
also shown, which is an obvious car engine with no 
particular points, as far as can be seen, to make it parti- 
cularly good as a marine engine. 

The Maudslay Motor Company shows examples of its 
now well-known marine engines with overhead valve 
gear, of which the details are too well known to need 
description. The cylinders are now cast in pairs and 
then bolted together, so that the four-cylinder engine has 
somewhat the appearance of being cast en bloc. The 
doors in the crank case are now circular and very much 
reduced in size, so that the taking out of the pistons will 
hardly be such a simple job as in the earlier designs. 














Fig. 14 THE LANGDON CLUTCH 


The Seal Motor Company shows its inverted-cylinder | 


paraffin engine, and has now done away with the star 
wheel on the shaft for the two-to-one motion of the 
valves—owing to the demand for electric ignition, in 
addition to the automatic ignition, which of necessity 
involves a half-speed shaft. The firm is now making a 
15 horse-power two-cylinder engine for fishing smack 
purposes on the same general lines as their well-known 
smaller type. 


Messrs. Boulton and Paul show a number of engines of | 
The four-cylinder | : a ; 
passes direct from the engine and rises through a non- 


both the two and four-cycle type. 
15 horse-power is‘a good solid-looking job, and has doors 
on each side of the crank case, but too small to be useful 


* No. IL. appeared March 25th, 


| return valve into a second 
| circulating water from the engine flows over a specially 
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thoroughly well mixed and the gases are cooled. Tho 
result is cool pipes and a very efficient silencer—of smal] 
dimensions and low price and with very little back pressure 
as may be gathered by the fact that with it it is possible 
to exhaust under water from a two-cycle engine. 

The Langdon cluteh—Fig. 14—is a newcomer, and from 
its very powerful action, together with its small size anq 
low price, should prove very useful to marine motorists 

The driving shaft has fixed to it a coupling, to which ra 
bolted a case containing an internal female cone. Inside 
this case is a male cone loose on the driven shaft, and 
engaging, when required, with the above-mentioned 
female cone, and having attached to its inner side two 
rollers ; on the end of the driven shaft and inside the cone 
is a second coupling, the face of which butts against the 
driving shaft coupling. On the back of the driven shaft 
coupling are two pairs of inclined planes, between which 
the rollers normally rest. When the clutch is engaged 











down. All the engines show the appearance of good and 
substantial work. 

The Auxiliary Power Company shows a four-cylinder 
24 horse-power engine which contains a number of useful 
points which have evidently been the result of practical 
experience, though the doors are of such size that the 
piston cannot be withdrawn from them—a point upon 
which much stress has been laid in this article. Curiously 
enough, too, it displays the same rather weak point of the 
combined inlet and exhaust pipe mentioned in connection 
with the Boulton and Paul engine, and the valve springs 
are very inaccessible, being quite blocked by a large water 
pipe which passes along the whole front of the engine on 
the level of the collars for the sake of admitting the water 
close to the valves. In spite of these points, the design, 
on the whole, is distinctly good. The lubrication, for 
instance, is particularly good; division plates are fitted in 
the bottom half of the crank case between each pair of 


cranks, of sufficient height that the connecting-rod shall | Y 4 ; 
; | the oil from the pump being led to each bearing through 


dip into the oil when at this level; when first filling the 
system, which is done at the forward end, the oil over- 
flows each of these division plates consecutively till it 
reaches the last crank; then the overflow passes into a 
casting bolted to the underside of the crank case and 


forward to a further cast chamber which contains a filter. | 
| ning of this article, nevertheless contains a lot of clever 


The oil rises through this filter, and flows out at the top 
into still another cast chamber, which contains a float 
having an indicator projecting through the cover, and by 
the height of this indicator, which is marked, the amount 
of oil to be poured in is regulated. The oil pump draws 
from this float chamber and delivers to a passage formed 
by a brass casting bolted to the top of the crank case 
close to the cylinder flanges, and from here it passes down 
by pipes inside the crank chamber to each main bearing, 
and thence by centrifugal lubricators to the crank-pins. 


There is thus a combination of splash and pressure, while | 

the level can be determined with certainty, and the oil is| ___ 
kept well filtered. The bottom half of the crank case is | 7% 
also water-jacketed, so that all is kept cool, even on the | 7 


longest runs. 


The air for the carburetter is drawn from the crank 


chamber itself through a special baffle provided to prevent 


oil being drawn into the carburetter; by this means, and | 

a cap on the top of the needle valve, any back draught | 

from the carburetter will not escape into the engine-room, | 

and at the same time an air silencer is formed. The car- | 

buretter is of novel design, is very easily completely dis- | 
, mounted, and has an automatic variable jet with annular 


hole, and works equally well with petrol or paraffin. | 
| leads first through the heads, being carefully deflected 


Dual ignition is fitted, nicely placed well out of the bilges. 
The cam shaft is square, thus forming a good hold for the 


| cams, which are separate and of large size; by removing | 
the gear case cover, the cam shaft can be drawn out at | 
| the side instead of the end, as is the usual practice. 


The 
starting gear is somewhat novel, the pawls of the free- 
wheel being kept out of action by centrifugal force when 
the engine is actually running. A large Hoffmann ball 


bearing is fitted on the after end of the shaft to take the | 
| weight of the fly-wheel. 


The Langdon Engineering Works show what is probably 
the best accessory in the show. 
consists of a spherical chamber into which the exhaust 
chamber, into which the 


shaped baffle plate or hood, and the two are thus 


| rollers down the inclined planes. 


The Langdon silencer | 
| injected into the cylinder at the top of the stroke by a 


| plunger jump. Control of the engine is obtained by vary- 


ig- 13—-DRUMMOND LAUNCH ENGINE 


the two cones tend to slip, and immediately the rollers 
begin to mount the inclined plane and to thrust the cones 
into still further and tighter engagement till they take 
up the drive and no further slip is possible; the clutches 
are very easily disengaged by a lever, which presses the 
A very neat reversing 
gear is produced by the addition of a train of pinions. 
Norris and Henty exhibit a 45 horse-power paraffin 
engine of their well-known design, and, in addition, they 
now show a four-cylinder petrol engine designed for the 
high speed, for a marine engine, of 1000 revolutions per 
minute. The design is subject to some criticism, on the 
score of accessibility, as, though there are fairly large and 
clear doors on each side of the crank case, these are only 
for inspection purposes. To take out the inlet valves, too, 
which are inverted over the exhaust valves, it is necessary 
to disconnect the whole of the inlet pipe. The magneto 
is placed at the forward end on a cross shaft, but is some- 
what low down. Lubrication is well designed, however, 


a sight-feed lubricator. 

James Taylor shows a 10 horse-power Drummond three- 
cylinder engine which is frankly designed for the special 
purpose of a pleasure river launch, and though not 
embodying all the requirements laid down at the begin- 


features— see Fig. 13. Balancing has received careful atten 
tion, and vibration is claimed to be practically nil at 1000 re 
volutions per minute. The method of keeping the gudgeon 
pin from turning is very neat. The pin is turned taper 
for its whole length, then has a parallel part turned in the 
middle for the connecting-rod (a very good long bearing, 
by the way). The hole in the piston bosses is bored to 
the same taper, and the hollow pin driven in tight. A 
yin. hole is then drilled through the boss and the pin. 
and a piece of piano wire, bent to a 
V-shape with the end turned over, 
is pushed into the hollow of the pin, 
and the turned over end drops into 
the hole holding the pin and the 
piston. This is claimed to make a 
perfectly secure and simple job and 
one easily removable—see Fig. 15. 
The combustion head and valve 
chambers are in a separate casting, 
the joint being made by a white 
metal ring in a groove into which 
the cylinder registers, this being a 
gas joint only, and not water also. The water circulation 


on to the valves, and then through the ordinary jackets. 
The half-speed shaft wheel is in two widths arranged to 
take up backlash; the wider part does the driving while 


| the narrower part is kept up to the back of the teeth by a 


strong spring attached to the driving part. Many other 
minor features have received careful attention, and yet 
the valve springs are not easily accessible. 

J. King and Co., of Limehouse, show one of the few 
examples of hot bulb ignition. The engine is of the 
somewhat heavy two-cycle type, the crank case being 
used for compression of air only, the paraffin being 


ing the stroke of the pump. The bulb has to be heated 
at starting by a lamp, which may be removed when the 
engine is well under way. 
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The Aster Engineering Company shows, among other 
exhibits, a four-cylinder 50 horse-power paraftlin engine, with 
the cylinders cast in pairs, and one of the few engines on 
which the low-tension magneto is still retained, and in 
which also the magneto is covered by a water-tight case, 
and care taken to protect the ignition from damp. There 
are good inspection doors on each side ; lubrication is by 
a rotary pump through sight-feed lubricators to each 
bearing and to each cylinder. There are also small 
additional hand pumps to each sight feed to give any 
bearing an extra allowance of oil if required. The engine 
is being extensively used in France for fishing smacks in 
spite of the magneto ignition. The carburetter is heated 
by exhaust gases, the quantity of which can be regulated 
by a by-pass in the exhaust pipe; after passing through 
the jacket the gases pass through a centrai core in the 
inlet pipe, so maintaining the temperature of the inflow- 
ing charge and preventing condensation. This object is 
also assisted by the fact that the area of the air inlet 
passage, and also that of the inlet pipe, is very small, so 
that the velocity is very high, and the result is claimed to 
be very great economy and flexibility. The whole work- 
manship is good, and maintains the reputation of the 
firm. 

The New Engine Company's marine engine arrived late 
in the week, and was found to be on the same general 
lines as the aero engine already described, though, of 
course, not so light. Large doors in the crank case 
permit of the removal of the pistons, while piping is 
simplified by bolting the water pump direct on to the 
water jacket by its delivery flange. The starting gear is 
arranged in a somewhat unusual manner, being connected 
by bevel wheels to the vertical shaft, which, by means of 
a plentiful supply of bevels, skew gears, and worms, 
carries the drive for the oil pump, magneto, air and mix- 
ture pumps, and the rotating valve as well; and these 
gears are all well lubricated by the overflow from the oil 
pump, which enters at the top. 

A perusal of these remarks will show that each of the 
requirements stated at the commencement of this article 
have been met in some greater or less degree by one or 
other of the firms exhibiting, while no one engine 
embodies the whole of the features. 


TANK ENGINES FOR FAST PASSENGER 
TRAFFIC. 
No. I. 

Tank engines have been employed from a very early 
period in the history of railways to haul passenger trains; 
this is well known. It is not well known, however, that 
the use of tank engines for express passenger traflic is 
growing in favour. As the subject is one likely to interest 
many of our readers, we have asked for and obtained 
information from among others the London and Brighton, 
Midland, and Tilbury and Southend Railways concerning 
the work done on theirlines. We illustrate this week one 
of two new engines designed by Mr. Marsh particularly 
for working express trains between London and Brighton. 
Before describing its principal features, it is advisable to 
Say a few words generally on the selection of tank instead 
of tender engines for this class of traffic. 

A tender holding 3500 to 4000 gallons of water and 
6 tons of coal will weigh at the least 38 to 45 tons. Both 
the coal and water will suffice for much more than 
50 miles, and nothing whatever is to be gained by hauling 
them about the country. The dead weight which they 
represent, in part at least, is best employed in increasing 
adhesion. The first cost of the tender is best saved. The 
tank engine requires shorter turntables—in fast work 
It is always run smoke-box first—and it is in all respects 
cheaper, handier, and less costly to maintain than an 
engine and tender. It is objected to the tank engine that 
It is not safe at high speeds. This is not true when the 
engine is properly designed. The statistics of the Board 
of Trade are conclusive on this point. In the first place, 
these show in the most complete way that derailments 
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upon which the Board of Trade has considered it neces- 








sary to make a report during a period of twenty years 
ending December, 1904, became fewer and fewer in 
number; and, secondly, the closest examination fails to 
indicate that the tank engine is more likely to run off the 
line or is less safe than the tender engine. On several of 
the largest railways in this country it has been found 
that no less than 50 per cent. of their locomotive stock 
consists of tank engines ; and that they run a large per- 
centage of their high-speed passenger mileage—in one 
case 54 per cent.—with engines of this class. It is clear 
that in all respects save the possibility of derailment the 
tank engine must be as safe as the tender engine. It is 
assumed that the heavy tender close coupled to the engine 
tends to secure steadiness and prevent lateral oscillation. 
There are, however, instances in which the circumstances 
of derailment have thrown grave suspicion on the tender, 
and the tender itself has not infrequently been derailed 
while the engine kept the road. There are, of course, 
tank engines quite unsuited to high speeds, as, for 
example, those with saddle tanks. But these have 
nothing to do with the matter, because they never run 
at high speeds, aml, indeed, could not be so run, how- 
ever a driver might wish to risk his neck. 

In the late Mr. Billinton’s time much of the Brighton 
traffic was worked with tank engines. Mr. Marsh, his 
successor, has greatly extended the practice, and we 
illustrate this week a type of engine which is giving great 
satisfaction. An external view and a description appeared 
in THE ENGINEER for January Ist, 1909, and is here 
repeated. We do not hesitate to reproduce much of this 
description to accompany the sectional drawings which 
are the subject of our Supplement, and for which we are 
indebted to the courtesy of Mr. Marsh, Chief Mechanical 
Engineer of the London, Brighton and South Coast Railway. 

The line is a regular “ switchback,” with a ruling 
gradient of 1 in 264. The distance from Victoria to 
Brighton is in round numbers fifty miles. But no fast 
running can be done until the train has got through 
Croydon—10 miles—when going down, or after Croydon 
when the train is coming up. 

The general dimensions of the engine we illustrate are 
given in the following table :— 


Particulars of Tank Engine No. 22. 


Cylinders— 


Diameter 2lin. 
Stroke 26in. 
Centres .. 2ft. lin. 
Valves (piston) 
Diameter. : 10in. 
Travel, full gear ... 48in. 
Lap, full gear lgin. 
Lead, full gear din. 
Wheels— 
Diameter of bogie 3ft. Gin. 
+3 coupled 6ft. Zin. 
truck 4ft. 
Frame 
Between fronts 4ft. 1}in. 
” rear 3ft. 35in. 
See 37ft. 84in. 
Width over platform ... 8ft. 10m. 
Length over buffers ... 40ft. llin. 
Wheel base— 
ie.. 6ft. 6in. 
Coupled... 8ft. Yin. 
Total 31ft. 2in. 
Boiler— 
Largest diameter ... ... 4ft. 10in. 
Length between tube plates... 1lft. 2}8in. 
»  fire-box casing, outside 7ft. Jin. 


»> inside : 3 
‘4 smoke-box, inside... 
Tubes (superheater)— 


6ft. Shin. 
4ft. 6fin. 


Diameter of fire tubes, outside 43in. 
Number of fire tubes... : 21 
Diameter of steam tubes 1gin. 
Number of steam tubes 84 
Tubes (flue)— 
Diameter, outside 1gin. 
Number BMS Sna 165 
Heating surface— 
Fire-box re ta 126 sq. ft. 
Tubes (superheater) . 305 sq. ft. 
Ag. A ee aes 850 sq. ft. 
Total 1281 sq. ft 








Grate surface 24 sq. ft. 
Capacity of tanks 2110 gallons 
a bunker 3 tons 
Boiler pressure bs soit, bos 160 Ib. sq. in. 
Tractive force per lb. of pressure in cylinders 145-5 lb. 
Weight in working order- 
On bogie... . 21 tons 


19 tons 10 ewt. 
18 tons 10 ewt. 
14 tons 10 ewt. 
73 tons 


. On driving wheels 

On trailing wheels 

On truck wheels ... 
Total ee 


The leading end of the engine is cariied on a bogie, 
which does not traverse in the usual way. It is of the 
same type as that used by Mr. Patrick Stirling in his 
celebrated Great Northern express engines. The wheel 
base is 6ft. 3in., but the bogie pin is placed 3in. behind 
the centre. In this way the equivalent of traverse is 
obtained, the true centre shifting to the right or left. 
The trailing end of the engine is carried on a Bissel 
radiating truck. Helical check springs are used for 
control. They constitute a very important factor in steady 
running, checking lateral oscillation. 

As this is a superhgater engine, ‘“ Schmidt's system,” 
it has been found expedient to use piston valves. These 
valves are of large diameter, and each piston is fitted 
with a single wide cast iron ring of special design, 
admission being between the pistons, and exhaust at the 
ends. Water relief valves are fitted at the back and 
front of the cylinders, in addition to the cylinder water 
cocks, and large vacuum relief valves communicate with the 
valve chests, the external openings being concealed behind 
the makers’ name-plates, which are shown in the engraving 
below the smoke-box. The pistons proper are of cast 
steel, packed with Ramsbottom rings. The piston-rods are 
carried through the leading covers, which is a method 
of construction, taking the weight off the bottom of the 
cylinder, almost indispensable with superheated steam. 
Before being fed to the boiler the feed water is heated. 
Part of the exhaust steam is directed into the tanks, a 
controller being provided so that the driver may regulate 
the heat of the water, which is fed into the boiler by 
pumps worked off the cross heads through clacks placed 
as near the smoke-box tube-plate as possible. At the 
rear end of the side tanks diaphragms are placed with the 
double object of localising the hot feed water and of pre- 
venting the tanks in the cab from becoming unduly hot. 
To prevent grease being delivered into the boiler, and 
also to get the hottest water, floats are fitted to the 
suction pipes of the pumps which take the feed water 
from a point about four inches below the surface of the 
water in the tanks. The boiler is of steel, with a copper 
fire-box and copper tubes. The three top. rows are 
enlarged to take the superheater tubes, which are of steel. 
All the principal dimensions not given in the table above 
will be found on the drawing. This and a fellow engine 
somewhat smaller have been so successful that Mr. 
Marsh is putting more of the kind on the road. They 
are handsome engines, and give the idea that they are 
very powerful. We understand that they can easily 
make the run from Victoria to Brighton in an hour with 
300 tons behind the draw hook. They run quite as 
steadily as tender engines. 


Tue February number of the Johns Hopkins Uni- 
versity Circular consists mainly of notes from the physical labora- 
tory of the University, edited by Prof. J. A. Ames. One of the 
most interesting of the notes is that of Mr. J. A. Anderson, ona 
method of testing screws intended for the most accurate work, 
such as the ruling of diffraction gratings. A nut which fits the 
screw accurately is cut in two by a plane through its centre 
perpendicular to its axis, and the two parts rotated through an 
angle of 180 deg., for example, with respect to each other. One 
of the plates of a Fabry and Perot interferometer is mounted on 
each half of the nut, and the motion of the interference fringes 
observed as the screw is rotated by hand at a convenient speed, 
the two parts of the nut being prevented from rotating with 
respect to each other. The method is more sensitive than that of 
the late Prof. Rowland, which consisted in ruling two sets of 
grating lines at a small angle to each other, and observing the loci 
of the intersections of the two series of lines, 
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BRIDGES ON THE ENFIELD AND STEVENAGE NEW LOOP LINE 
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Fig. 2—DETAILS OF LAVENDER HILL BRIDGE 
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THE ENFIELD AND STEVENAGE NEW LOOP 
LINE. 


Tue handling of the Great Northern main line traffic 
nd of its outer suburban service is considerably handi- 
- the fact that the main lines out of King’s 


dd by 
capped by duplicated up to Hadley Wood, a distance 


Cross are only 


of ten miles. : , : 
engineering works, including seven tunnels, two of which 


are over a thousand yards long, and the Welwyn viaduct 
520 yards long. The cost of widening these in order to 
provide additional running lines would be almost prohibi- 
tive. A less costly scheme, all things considered, would 
be the building of a loop line farther to the east and fairly 


parallel with the existing main line, as this would open 
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KINGS CROSS 
Fig. 4—MAP OF THE DISTRICT 


up new territory and provide better accommodation 
between London and Hertford. Such a scheme, to coin- 
mence at the end of the Enfield branch—9} miles out— 
pass through Hertford and terminate at Stevenage, 284 
miles from King’s Cross, was passed in 1898. It will go 
—see Fig. 4—through territory which, excepting Hertford, 
is unserved by railways at present, will afford considerable 
relief to the working of the Great Northern traffic, and will 
develop the Enfield Chase district for residential pur- 
poses. The distance between Enfield and Stevenage by 
the new line will be 19} miles. For the present, only the 
first five miles out have been undertaken, and in 
January, 1906, a contract was let to Mr. H. M. Nowell. 
The work is now completed, and it is intended that this 
portion will be opened on the 4th inst. 

The new line commences by a junction with the Enfield 








North of that place there are very heavy | 


to serve the large district now being opened and developed. 
This was executed under a separate contract. The new 
line leads off to the right, the first point of interest on it 
being the new passenger station at Enfield. The existing 
station is to remain in use for goods and mineral traffic 
only. The new one isin Windmill Hill-road, and 100 yards 
nearer the town. The station buildings are set back 
about 80ft. from the road, and there is a yard 100ft. wide, 
non an entrance for vehicular and foot traffic on each 
side. 

In Fig. 6 is given a plan of the booking-office and plat- 
form approaches. Passengers arriving and those who do 
not require to book, will go through the gateway to the 
east of the booking-office, and luggage will be dealt with 
there. A very interesting feature is the absolute separa- 
tion of arriving from departing passengers. As seen in 
the plan, there are separate stairways to each platform, 
and the subway and lobby have a dividing railing. 
Departing passengers come to the south side of the ticket- 
collector's box and arriving passengers to the north. 
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Fig. 6—BOOKING-OFFICE AND PLATFORM APPROACHES 


Passengers going to the up platform—that on the east 
side—do not clash with those who have arrived on the 
down, as the latter pass along a passage on a different 
level. A lift is provided for luggage. The platforms are 
400ft. long—the length at all the stations—of which all 
but the southern 150ft. are covered. The platforms are 
of wood on concrete piers. The buildings on the plat- 
form are of yellow stock brick. A horse and carriage 
loading dock is provided at the London end with a road- 
way leading to the goods yard. 

Immediately to the north of Enfield Station is Windmill 
Hill-road girder overbridge, of which Fig. 7, page 332, is a 
photographic view. North of this, on the up side of the 
line, is Enfield Common, of which the railway company 
had to take a corner piece. In return, the company added 
to the common a piece of land it had to purchase and did 
not require, thus increasing considerably the area of the 
public property. A retaining wall 396 yards long fences 
the railway from the common, and the banks on both 
sides of the line have been nicely planted with trees. The 
fence on the down side separates the line from private 
property, and is 7ft. high, close boarded. The end of 
the retaining wall and an entrance to the common is seen 
in Fig. 8, which is a view of the east side of Chase Green- 
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Fig. 5— PROFILE 


branch at a point 48 chains south of the existing Enfield 
Station, and is exactly five miles in length. It is double 
throughout, has three stations, besides a new station at 
Enfield, the principal engineering features being two 
viaduets—at Rendlesham and Soper’s Farm—a five-arch 
overbridge and seven under-bridges. The whole length is 
in London clay, with a little drift, and an aggregate of 
two miles is in cutting, out of which 930,000 cubic yards of 
earth were excavated. The highest cutting is 42ft. deep, 
the highest bank 36ft., all banks being on a batter of 1 in 3. 
The ruling gradient is 1 in 198, and the sharpest curve has 
a radius of 70 chains—see Fig. 5. The ballast is of ashes 
on embankments, and of gravel in cuttings. The rails are | 
36ft. in length of the 85 lb. British standard section. At 
the junction a new station—Grange Park—has been built 


ey 
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OF THE LINE 


avenue bridge at Om. 70ch. This is a three-arch skew 
bridge of considerable beauty. The spandrils have pro- 
jecting panels, and there are inset panels in the parapets. 
Red facing bricks are used throughout. The centre span 
is 40ft. on the square and 438ft. Tin. on the skew. The 
outer spans are 36ft. on the square and 89ft. 3in. on the 
skew. The bridge—and all the other bridges—are 26ft. 
wide between the parapets, which are covered with 
Ashlar coping—Derbyshire grit. Full details are given 
in Fig. 1. 

At 1m. 11} ch. is the third bridge—Holtwhite’s Hill— 
a girder under-bridge of similar construction to that at 
Windmill Hill-road. Ina cutting at 1 m. 25 ch. is Gordon 
Hill Station. Concrete walls have been built for the 


each platform. The booking-oftice and station-master’s 
house are on the highway level, whence there is a covered 
approach to a footbridge over the line. From the foot of 
the steps leading to the platform to the south end of the 
station buildings the platform is covered in. Just north 
of Gordon Hill Station, at 1m. 34 ch., is Lavender Hill 
overbridge—a five-arch skew bridge, of which Fig. 9 is a 
photographic view, and Fig. 2 gives structural details. 
The span of each arch is 30ft. on the square and 
38ft. 9Zin. on the skew. The piers are of solid brickwork, 
faced with brindles. The abutments are of concrete, 
except where they are above the line of slope, in which 
case the concrete is faced with brick. The bridge is 40ft. 
between the parapets, including two footways, the length 
of the parapets being 315ft. 

Rendlesham viaduet— the most important work on the 
line—is between 1 m. 69} ch. and 1m. 77 ch. It is 559ft. 
long, has 14 arches, and its appearance may be judged 
from Fig 11, which is a view taken from the west side. 
Fig. 3 gives details of its construction. The longer of 
the bastion piers is 57ft. 4in. from the top of the founda- 





tion to springing, and the shorter is 53ft. 2in. They are 
19ft. by 29ft. 44in. at the base, on concrete foundations 


| from 6ft. to 8ft. deep and 15ft. wide at the springing. 
| The more southern bastion pier and the next pier to it 





platforms, and there are waiting-rooms, &c., in brick on 





| are carried on a common foundation, and between them 


is an invert for the passage of a stream. The other 
bastion pier has a concrete foundation 26ft. wide. There 
are eight pockets in each bastion pier. The minor piers 
have a concrete foundation 14ft. wide, except those at the 
centre, which are 15ft. wide, and all from 7ft. to 7ft. 6in. 
deep. They have a footing of concrete. The brickwork 
is built in 9in. and 13}in. thicknesses, carried up in 3ft. 
lifts, and filled with 5 to 1 cement concrete. The batter 
is 1 in 82, and the minor piers are 4ft. 1}in. thick at the 
springing. Between each foundation are two stretching 
walls carried to within a foot of the ground surface, 
but between the piers of the second arch from each 
end there are three stretching walls carried within 
lft. of the batter line of the embankment. There has 
been no trouble with the foundations, nor has the bridge 
settled. At 2m. 14ch. is Rectory Farm under-bridge of 
the same construction as Windmill Hill-road, except 
that the parapets are of the lattice pattern. Although 
the roadway is but a country lane, 15ft. or so wide, 
the span has been made 50ft. wide to allow for future ' 
developments of the district. At 2m. 71ch. we reach 
Cattlegate-road under-bridge—Fig. 10—and Crew’s Hill 
Station. Fig. 10 is looking towards the east. It shows 
a three-arch skew bridge, the centre arch being 48ft. wide 
on the skew and 40ft. on the square. It is faced with 
brindle brick, and of similar construction to that at Chase 
Green-avenue, except that there are no ornamental panels., 
Crew’s Hill Station has two ordinary platforms, approached 
from a subway, 6ft. wide, by steps of two flights each, 
with a landing between. The _ booking-office, Xc., 
are in the angle of the wing wall of the subway 
and are built of corrugated iron on brick foundations. 
From the cutting north of this station 456,000 cubic yards 
of earth were removed. The top of the cutting is the 
highest point on this extension. It is 261ft. above sea 
level. Rail level is here 221.84ft. above sea level. The 
summit of the line is at Cuffley, 222ft. North of this 
cutting is Soper’s Farm viaduct, an eleven-arch via- 
duct of brick, as seen from Fig. 12. At 4m. 47} ch. 
is Cufiley Hill under-bridge, identical with that at Rectory- 
lane, and at 4 m. 54 ch. is Cuffley Station, which is 
exactly like the station at Crew’s Hill. The line ends, for 
the time being, at 5 miles. 

The work has been carried out under the supervision of 
Mr. H. W. Sadler, M. Inst. C.E., Mr. James Stirling and Mr. 
A. L. Newton acting as resident engineers ; the engineer- 
in-chief being Mr. Alexander Ross, M. Council Inst. C.E., 
to whom we are indebted for the accompanying illustra- 
tions and an opportunity to gather these data. This line 
will extend the area available for suburban residences, 
and, when built throughout, should prove a valuable asset 
to the Great Northern Company and a convenience to the 
public. 





DRAWN TUNGSTEN FILAMENTS FOR LAMPS. 





SINCE the first introduction of the tungsten lamp, many. 
improvements have been made in the processes of manufac- 
ture of the pressed or built-up tungsten filament, with the 
object of increasing its strength, and, although a large 
measure of success has been attained so that the best fila- 
ments now on the market have the appearance of sound wires, 
they still have low tensile strength and small resistance to 
flexure. 

The processes which have hitherto been used are well 
defined ; the first, which has been enormously successful, 
being the process in which the metal is shaped whilst sup- 
ported by a carbonaceous binder which, by a subsequent 
treatment, is removed; in another process the plastic colloid 
of tungsten alone is employed as the basis for forming fila- 
ments, and in another, used by the British Thomson- 
Houston Company, the tungsten is held together by a ductile 
alloy whilst it is shaped by drawing or pressing into the fila- 
mentary form. The filament is then treated to remove the 
metal binder. These processes have been carried to a high 
state of perfection, but for several years the resources of the 
research department of the General Electric Company of 
America have been devoted to the development of a process 
of manufacture which would so condition tungsten that it 
could be drawn into filaments, and the British Thomson- 
Houston Company, which owns the patent rights in Great 
Britain, informs us of the successful result of this work, and 
that it will shortly place on the market lamps containing 
pure drawn tungsten filaments, which are as strong as steel 
of the same section. This remarkable result has hitherto 
been deemed impossible; but we are assured that by the 
process in question tungsten of surprising ductility and 
strength is produced, so that it becomes possible to draw it into 
the finest filaments necessary for incandescent lamps. Until 
the process of manufacture is fully established, the drawn 
filaments will only be supplied in one or two types of lamps. 
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THE WORLD’S 


In the following table we have put down in parallel columns the whole of the 
world’s Dreadnoughts, showing the exact position at the present time, with a summary 
at the end showing how the Two-Power Standard applies. , 

In the British Fleet we have included the two Lord Nelsons, as in power they 
are fully equal to some foreign Dreadnoughts. It will be noted that the colonial 
Dreadnoughts are also included. By adding in these five ships a British majority of 
three exists for the year 1913, when all the ships of the leading Powers given in this 
list should be completed. Without the colonial ships and the Nelsons the Two- 





— 


DREADNOUGHTS 


More important, however, is the question of date of completion. The British 
ships in the building or ordered column represent, at the outside, four ships appreciably 
in hand, the other four are not due to be commenced till this month, and a simila} 
delay is foreshadowed for the projected batch. The German ships in the building 
table are all in hand, and the projected ones are likely to be laid down within the 
next month or two, the contracts having been awarded some time since, : 

If, therefore, the Two-Power Standard is to be maintained fully it seems 
probable that our projected ships will have to be laid down earlier than as at present 


Power Standard is not preserved. 


British. | German. 


Condition. U.S.A. 


Lord Nelson 
Agamemnon 
Dreadnought 
Téméraire 
Bellerophon 
Superb 
Indomitable 
Inflexible 
Invincible 

St. Vincent 
Collingwood 
Vanguard | 


Nassau 
Westfalen 
Rheinlan« 
Posen 


Completed 
Michigan | Aki 


Ikom 
Kura 


Delaware 





Totals complete 12 


Japanese. 


contemplated. 


French. Austrian. Italian. Russian. 


S. Carolina) Satsuma 


N. Dakota | Tsukuba 


a 
ma 


Spanish. Turkish. Argentine. 


Brazilian. Chilian. Remarks, 


Minas Geraes 


Completed, 27 





Von der Tann Tbuki 
Ostfriesland 

Thiiringen 

Helgoland 

G 


Launched and 
completing 


Neptune 
Indefatigable 


Totals 
completing 


Radetsky 
Lrinyi 
E. F. Ferdinand 


Danton 
Voltaire 
Vergniaud 
Mirabeau 
Condorcet 
Diderot 


| 


Sao Paulo 


Launched and 
completing, 17 





| Kawa 
Setsu 


2. Frithjof Florida 

=. Heimdalt | Utah 

. Hildebrand) Wyoming | 
Arkansas 


Colossus 
Hercules 
Orion 

Lion 
Conqueror 
Thunderer 
Monarch 
Princess Royal 


Building or 
ordered 


Totals building 
or ordered 


D. Alighieri) Gangort 

C di Cavour Poltava 

Lda Vinci | Petropavlovsk 
G. Cesare | Sevastopol 


chi 


Espatia 


Moreno Rio de Janeiro 


Rividavia 


= Building or 
ordered, 30 





Projected 
1910-1] 


A . Aegir 
B . Hagen 
Cc . Odin 
D 

E 

F (Colonial) 

G (Colonial 

H (Colonial) 


Totals pre jected 


Projected. 27 





GRAND TOTALS 


GRAND Tora 





Nationality. 


Completed. 


+ Completing. 





British 


Two-Power standard ...- | Next 


14 


12 


two Powers 


British Position 


+ Building or ordered. 


Projected. 





OBITUARY. 


WILLIAM PELHAM BULLIVANT. 


which hold the world’s record for speed between Paris 
and Calais. In 1894 M.du Bousquet was President of 
| the Société des Ingénieurs Civils de France. 


Tue death is announced of Mr. William Pelham Bulli- | 


vant, J.P., a director of the firm of Bullivant and Com- 
pany, Limited, wire rope makers and engineers, of Mark- 
lane and Millwall. Mr. Bullivant, who 
suffering for some considerable time, died at his home, 
New Mills Court, Stroud, Gloucestershire, on the 26th 
inst., at the age of fifty-two. Mr. Bullivant was widely 
known in engineering circles. He was instrumental, in 
conjunction with Mr. W. T. H. Carrington, in applying 
to the San Paulo Railway in Brazil a system of wire rope 
haulage over five sections of the steepest parts of the 
line, thus overcoming the main difficulties attached to 
the heavy and increasing traffic. Indeed, it may safely 
be said that without these rope inclines it would have 
been almost impossible to work the system on the 
present economical lines. He was chairman of the 
Justices of the Peace for the Tower Hamlets Division of 
the County of London. He twice unsuccessfully con- 
tested Poplar in the Conservative interests, and was a 
member of the first London County Council. 


GASTON DU BOUSQUET. 

THE death took place last month of M. Gaston du 
Bousquet, whose name is universally known in connection 
with the introduction of the famous compound locomo- 
tives on the Nord Railway. 
du Bousquet entered the Ecole Centrale, and started his 
career as professor of the Institut Industriel et Com- 
mercial du Nord de la France. Specialising himself in 
locomotive construction, he published several works 
which made him an authority in this branch of engineer- 
ing, and the value of his work resulted in his being 
appointed chief engineer of the Compagnie du Nord. 
He was responsible for the design of the fine locomotives 


had _ been | 


Born seventy years ago, M. | 


| THE DEMOLITION OF A RAILWAY BRIDGE. 


WE have received from Curtis’s and Harvey, Limited, the 
following notes regarding the demolition of the Great Western 
Railway Station bridge over Golden Hillock-road, Small 
Heath, near Birmingham, on March 6th last. 

This bridge originally consisted of three brick arches, of 
which the contractor had cut down the western arch and 8ft. 
width of the two remaining arches, leaving the main elliptical 
| arch with a span of 28ft. and a length of 28ft., and the east 
| side semi-circular arch with a 16ft. span and a length of 28ft. 
| Prior to preparing the arches for drilling, the parapets 
| had been removed, as well as the filling in of the haunches 
| and the over-crown, leaving the arches bared, together with 

four spandrel walls running longitudinally over both arches. 
Holes were drilled as follows :—(a) In the east abutment 
to the east arch, which consisted of a wall 3ft. thick and 
| four counterforts, six holes 7ft. deep each, vertically, to take 
12 oz. charge of explosive ; (6) in the crown of the east arch, 
which consisted of five rings at the haunches and four rings 
at the crown, six holes 13in. deep drilled in the crown only, 
to take 8 oz. charge of explosive; (c) in the pier between the 
| main arch and the east arch, eight holes 7ft. deep, to take 
| 12 oz. charges, avoiding the three 3ft. 6in. wide openings and 
| relieving arches ; (d) one hole 4ft. deep to take 8 oz. charge 
| in that portion of pier from which the arches had been pre- 
| viously cut away; (e) in each haunch of the main arch, 
| which consisted of six rings, six holes 20in. deep, to take 
| 8 oz., were drilled ; (f) in the crown of the main arch (five 
| rings), six holes 15in. deep, to take 4 oz.; (g) in the pier west 
| of the main arch, six holes 5ft. deep only, to take 12 oz , 
| this depth being used because a new brick pier had been 
| built abutting on to old work. 
| The making up of the primers was commenced by two 


operatives at 10 a.m., and by 1 p.m. all was in readiness for | 


charging. The charging was commenced at 1.30 p.m. by 


three operatives, these being followed by two men stemming. 
The circuit was completed and tested at 3 p.m., when the 
work of covering up, to avoid débris flying, was proceeded 
with. Everything was in readiness by 3.30 p.m. excepting 
the covering of the permanent way with sleepers, which was 
delayed 15 minutes waiting for the up train. At 4.8 p.m., 
the firing cable having been connected and run out 100 yards 
along the permanent way, and the circuit finally tested on 
the galvonometer, the exploder was connected and fired. 

Instantaneously the arches heaved and fell taking down 
the abutments and piers to within 4ft. of rail level. A gang 
of forty men was at once set to work filling ballast wagons 
on the up and down roads north and south of the bridge. 
The up road was cleared at 5.53 p.m. and the down road was 
cleared at 7.30 p.m. It is calculated that 210 cubic yards 
of brickwork were razed to the ground. 

The explosive used was Curtis’s and Harvey's ‘‘ Cheddite 
in forty-nine charges, the total weight used being 29 lb. 
The detonators were this firm’s electric low-tension No. 6 
detonator fuses with wires of varying lengths, according to 
the depth of the holes. The charges were connected in 
series and completed in one circuit. Two 28ft. lengths of 
light shot firing cable were used for connections. The 
exploder was a Sterling dynamo electric blasting machine- 
type F.G., shots 80; volts, 100; ampéres, 1-5. For stem- 
ming, clean, dry anddamp sand was used. Gorse hurdles not 
being available for covering, a length of Hessian material was 
laid over each row of holes, and over this bundles of faggots 
were laid together with old sleepers. This covering, we are 
informed, proved very effective. 

On the north-east, south-east, north-west and south-west 
sides important buildings were situated within 30 yards 
of the bridge, which greatly increased the difficulty of 
regulating the charges so as to avoid damage to property, as 
did also the fact that the design of the new bridge was such 
that the contractor had constructed the new abutments, 
piers, and a portion of the steel work which abutted on to 
the old structure in many places. Not the slightest damage 
was done, we understand, to any of this new work. Rain 
fell intermittently during the morning, but at the time of 
firing was a perfect deluge. The contractor was Mr. Thomas 
Rowbotham, Coventry-road, Birmingham. 
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RAILWAY MATTERS. 


Or 900 locomotives ordered, or to be ordered, for the 
coming year for the Prussian State Railways, 397 are to be equipped 
with superheaters. Of the engines for passenger service, 270 out 
of 363 are to be superheaters ; of the goods engines, 127 out 
of 537. 

Tie total mileage of electric railways in Canada in 1908 
089, The gross earnings for the year were £2,965,787, and the 
net income was £943,261. The return of accidents on electric rail- 
wavs shows 68 persons killed and 2139 injured. Of the fatalities 
1] were passengers, 7 employés, and 50 other persons, Of the 
injured, 133 were passengers, 213 were employés, and 618 were 
other persons, 


ir is reported that a 1200-volt direct-current railway 
system is to take the place of the 3300-volt single-phase system on 
the 50-mile interurban line between Milwaukee and Watertown, 
Wis. The reasons for the change are not stated. The new cars 
will be equipped with two 600-volt motors, normally operated in 
series on the country stretches of 1200-volt line, but changed over 
to a parallel connection for 600-volt lines in towns. Two sub- 
stations will be used, so that the radius of maximum direct- 
current transmission will be about 10 miles. 





was 


Accorpinc to the Railway News the audible cab 
signal has been so successful since its adoption on the Great 
Western Railway in 1906, that the directors have now 


authorised a further and important extension of the system as 
between Slough and Paddington. This will give a complete 
installation on all four running roads between Reading and 
Paddington, and will doubtless prove of considerable value. The 
work of fitting the express engines is rapidly proceeding, and the 
result of the extended practical test of the audible system will be 
watched with interest. 


A parER by Mr. W. W. Ryder dealing with train orders 
by telephone is given in a recent issue of the Telephone Engineer, 
and describes some of the advantages of the telephone over the 
telegraph. Mr. Ryder says that the first experiment on the 
Burlington line in the handling of trains exclusively by telephone 
began on December 11th, 1908, on the main line between Aurora 
and Mendota, a distance of 46 miles, with eleven station offices. 
The experiment has been so successful that the Burlington system 
now bas installed the telephone despatching system on 286 miles 
of its line, on double and single tracks, and with sixty-five station 
offices. 

LEVEL crossings on railways are far more common on 
the Continent than in this country, and the increasing danger 
from the greater number of express trains on the one hand, and 
the higher velocities attained by road traffic due to the introduc- 
tion of motor cars on the other, has made itself felt in Germany. 
Recently acetylene lamps of the Schulze pattern have been 
introduced for the protection of level crossings, the lamps giving, 


with reflectors, about 800 candle-power, and capable of being seen, | 


even in foggy weather, at a distance of over 300 yards. The cost 
incurred is necessarily considerable, but it is stated to be less than 
that of petroleum lamps sufficiently powerful for the purpose 
required. 

Tue Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railway Commis- 
sioners:—(1) Axholme Joint Railway (Hatfield Moor Extension 
Light Railway) Order, 1910, authorising the construction of a 
light railway in the West Riding of the county of York, being a 
deviation of part of railway (No. 1) authorised by the Axholme 
Joint Railway (Hatfield Moor Extension Light Railway) Order, 
1905; (2) London and North-Western Railway (Dyserth and 
Newmarket Light Railway) Extension of Time Order, 1910, reviv- 
ing the powers granted by the London and North-Western Railway 
(Dyserth and Newmarket Light Railway) Order, 1908, for the 
compulsory purchase of lands and extending the periods limited 
by that Order for the same and for the completion of the light 
railway and works thereby authorised. 


AN interesting paper to be discussed before the Railway 
Congress relates to the use of steel in railway work, the report in 
connection with which has been entrusted to Mr. D. F. Crawford, 
Pennsylvania Railroad Co. The general use in America of steel in 
locomotive construction for many years, and the almost general 
adoption of steel or partial steel construction for freight cars 
during the past ten or fifteen years, as well as the rapidly in- 
creasing use being made of steel in the construction of passenger 
equipment cars, obviates the necessity for giving a fully detailed 
statement of its many uses. We understand that the author 
will give the results obtained by the use of the steel or partial steel 
structures from a general operating and maintenance standpoint, 
rather than attempt to discuss such a far-reaching subject from a 
purely technical or designer's point of view. 


It is reported that locomotives are now running on the 
Cape to Cairo Railway to a point 40 miles beyond the Congo 
frontier, 7.¢., 2187 miles from Capetown. Earthworks are com- 
pleted for 60 miles further northward, and by the end of April it 
is expected that the railhead will be 100 miles within Congo 
territory. From the start of the Congo or Elisabethville, the next 
section of the railway will be to Kambove, an important centre 
110 miles distant to the northward. The survey of this portion 
is now being made beyond Kambove. It has been decided that 
the rails will next go to Bukana—a section of about 100 miles— 
situated on the navigable head waters of the Congo. When 
Bukana is reached there will be connection by river and road with 
the Atlantic at the mouth of the Congo. Through trains are now 
running twice weekly between Capetown and the Victoria Falls 
and between Victoria Falls and Broken Hill. 


A FEW days ago the announcement was officially made 
at Coventry that it is not intended to go on with the Bill in the 
present session of Parliament for the construction of a line from 
Coventry to Arley, passing through Keresley and Fillongley ; and 
that the decision was arrived at on practical rather than financial 
considerations. The promoters were unable to come to an agree- 
ment with the Warwickshire Coal Company, who have on hand 
the project of a private line in the same district near to Coventry 
for coal-carrying purposes. It is stated that the coal company will 
now go on with the construction of their railway, and that land is 
already being staked out. At present it is intended only to con- 
struct a line from Bedlam Gates, Foleshill (joining the London and 
North-Western Railway Coventry and Nuneaton branch) to 
Keresley—the few miles between the two points indicating the 
re gate of the earliest development of the company’s coal- 
field, 


AccorDING to the Electrical Engineer the Edinburgh 
South Side Merchants’ Association have prepared a memorial for 
presentation to the town council with regard to electric tramway 
extensions to the suburbs, with special reference to East Preston- 
street, Dalkeith-road, Duddingston, and Portobello. The memo- 
rialists urge the town council to arrange for immediate considera- 
tion of the whole question. They state that electric tramways are 
essential to the development of the city ; that it is imperative no 
time be lost in deciding upon these electric tramways for the 
suburbs, in order that eiate no further necessity to extend cable 
lines, and that the latter, as it may seem desirable from time to 
time, can be linked to a suburban electric system, leaving for future 
consideration the gradual electrification of the whole city tram- 
ways, and that tramway extension is a commendable form of 
public expenditure, as it is calculated to prove a profit-earning 
investment when worked by the city. 


NOTES AND MEMORANDA. 


A prick of concrete exposed to sea water and sewage at a 
sewer outfall at Boston for six years was recently examined by Mr. 
E, 8. Larned. Through the centre of the brick wasa rod projecting at 
the ends but protected elsewhere by 2in. of concrete. The concrete 
looked green but still gave some difficulty in splitting it with a 
chisel, After some months in the air it became as hard as any in 
the laboratory. The rod was bright where protected by the con- 
crete, but badly corroded at the ends. 

A MERCURY-VAPOUR lightning arrester has been patented 
by Mr. Perey H. Thomas, of New York. Simple mercury-vapour 
vacuum tubes, much like the tubes of mercury arc lamps, rectifiers, 
&c., are placed in series with a spark gap between the ground and 
the line to be protected. The tubes are successively shunted b: 
condensers, When the line potentials rise sufficiently to loeah 
down the ordinarily high resistance of the tubes, a path is opened 
up for the discharge to ground. After the discharge has been 
passed, the high resistance to the flow of alternating current is 
restored, preventing heavy line currents to the ground. 


Accorpinc to the annual returns of the electricity 
works in Switzerland, published in the 1910 year-book of the Swiss 
electrotechnical societies, there were 636 supply undertakings in 
the cointry at the end of 1909 (excluding purely traction stations), 
as against 607 for the year 1908. Of these, 235 were purely 
generating concerns, 57 were combined generating and transform- 
ing concerns, and 344 were transforming concerns only. Full 
particulars were available from 176 generating stations, with a 
total capacity of 217,400 kilowatts. Of this, 66,000 kilowatts were 
in purely water-power, and 146,000 kilowatts were in combined 
water-power and heat-engine stations. 


Ir sometimes happens that the bottom of a lead-lined 
cistern becomes ‘ pitted” after a period of use. When this is 
noticed the corrosion may be checked by several methods. One 
is to treat the surface with a mixture of resin and tallow, the resin 
therein being somewhat in excess of the tallow, which otherwise 
might have a tendency to decompose and pollute the water. 
Bitumen applied hot is also good, but gas tar must not be mixed 
with it. A third suggested remedy is a coating of limewash, made 
from caustic lime, applied when warm and allowed to dry before 
filling the cistern with water. This treatment, however, requires 
yearly renewal, or it may be done as often as the cistern is cleaned 
out. 


Durine his discourse on the dynamics of a golf ball at 
the Royal Institution, Sir J. J. Thomson made an interesting use 
of a vacuum tube to point his remarks regarding the effect of spin 
on.the direction and ‘‘carry” of the ball. He had previously 
stated that a golf ball always followed its nose, so that the effect of 
a spin round a horizontal] axis was to cause the ball to rise or fall, 
and round a vertical axis to deflect to the right or left. This effect 
was shown by applying to the top and sides of the vacuum tube a 
powerful magnet to give the equivalent of spin to the particles: 
it was then found that the rays were deflected in accordance with 
the above rule, and that their “‘carry” was much greater than 
when no magnet was present. 


Tue Medina, Ohio, water supply is obtained from a bed 
of gravel 2ft. to 4ft. thick and several hundred feet long, of a 
somewhat shaly character. The water is practically free from 
turbidity when the adjoining river has a turbidity of 35, its bac- 
terial content and incrustants are also much less, but the total 
alkalinity is about the same. The water is collected by 6in. and 
8in. open-joint bell-and-spigot clay pipe about 3ft. below the sur- 
face and 40ft. apart, discharging into a 10ft. covered circular 
pump well. The pipes collect about 4300 gallons of water daily 
per foot length. The water is forced to the town through an 8in. 
main, 24 miles long, by a triplex pump driven by a 25 horse-power 
suction gas producer and engine. 


In connection with pellets or pills which produce igni- 
tion of a mixture of gas and air by catalytic action, a pellet 
may be mentioned from which on rubbing sparks are thrown 
off. A recent number of the J//uminating Engineer gives a brief 
account of a cerium-iron gas-lighter. For years past it has 
been known that sparks are emitted when a mixture of iron and 
cerium is rubbed ; this discovery, originally made by Auer von 
Welsbach, has been utilised in the new gas-lighter. A pellet of 
the cerium-iron mixture is fixed at the end of a brass tube, and by 
a slight twisting movement this is rubbed vigorously, so that 
sparks are emitted which will ignite a stream of gas. It is stated 
that 6000 flashes may be obtained before the pellet is rubbed 
away; it is then only necessary to insert a new pellet of the 
cerium-iron mixture, which is done quite easily. 

An American patent issued on February 8th to 
Isador Ladoff describes a new type of upper or anode arc lamp 
electrode, for use with a lower or cathode electrode containing 
ferric and titanic material.. The anode consists of an alloy of nickel 
and chromium, the relative proportions depending upon whether 
the electrode is to be used in a constant-potential or a constant- 
current lamp, the proportion of chromium being less in the latter 
case. Alloys in which the nickel content varies from 90 to 50 per 
cent. and the chromium content from 10 to 50 per cent. have been 
found most effective and desirable. The electrode is consumed 
very slowly, or at the rate of lin. of its length in from 50 to 100 
hours, according to diameter. It has been found preferable to 
construct electrodes in the proportion of 2in. in length and }{in. 
diameter. The lower cathode, composed of ferric and titanic 
material, has an average life of approximatly 250 hours, and the 
above size of anode will ensure the same rates of consumption. 


ALTHOUGH users of glass apparatus are familiar with 
the general appearance of the breaks which sometimes occur, no 
one has hitherto made a scientific study of their forms in relation 
to their causes. In the Physikalische Zeitschrift for February 15th 
there isa paper by Dr. L. Gabelli which remedies this omission. 
Breaks are classified as due either to external or to internal 
causes, The external causes may be localised, as in the case of a 
blow struck on the surface of the glass with a pointed or blunt 
object, or be distributed over the surface, as in the case of hydro- 
static pressure. The author shows by means of numerous figures 
that in each case the break has characteristics which enable the 
cause to be assigned, and in the case of hollow vessels there is a 
difference between the effects due to the same cause applied within 
or without. Of breaks due to causes within the material those 
which fall under unequal heating are most common, and, like the 
previous causes, have their own characteristics, which depend 
greatly on the distance of the heated point from the edge of the 
material. The author hopes that the technical importance of the 
subject will lead others to continue these investigations. 


Tue are of the rapidly pulsating character experi- 
mented on by Duddell, Poulsen and others, is now a recognised 
device for obtaining sustained oscillations in the sending aerial of a 
wireless signalling station. It depends, as is well known, on the 
fact that the conductance and cross-sectional area of an arc 
increases with the current flowing through the same. If the 
current suddenly increases, the arc as suddenly swells and lowers 
its resistance. Such an are, in shunt to an oscillatory combination 
of inductance and capacity, alternately swells and contracts at the 
frequency of the oscillatory branch, and automatically enhances 
the vigour of the oscillatory charges and discharges in the same. 
Some experiments by Mr. William E. Story, jun., on a Poulsen arc 
using an artificial antenna, are described in a recent number of the 
Physical Review. The frequency of oscillation set up in the 
antenna was ordinarily about 400,000 cycles per second. This 
was measured by means of a rotating mirror photograph of the 
oscillating are. The observed frequency was then compared with 
that computed from the measured constants of the oscillatory cir- 











cuit. A very fair agreement is presented in the tabulated results. 


MISCELLANEA. 


A CONFERENCE was held in the offices of the Local 
Government Board, Edinburgh, last week, to consider the pro- 
vision of drainage facilities for the whole area of land between 
Dunfermline and Rosyth and the advisability of laying out the 
new town on town-planning lines. 


Tue ferry-car steamer Marquette and Bessemer No. 2, 
which foundered on Lake Erie last December, when all on board 
were drowned, has been located. A number of the railway cars 
which were on board have been seen under the ice off Port Bruce 
(Ontario), fourteen miles from Port Stanley ; the hull of the ferry- 
boat is clearly visibie. It is not yet certain if there is any chance 
of her being raised when the ice gives. 


THE actual work of construction of the Thames Dread- 
nought will begin as soon as the slip at Canning Town has reached 
completion. After the annual general-meeting of the Thames 
Ironworks Company at its works on April 13th, shareholders will 
witness the laying of the first keel plate of ‘his Majesty’s ship 
Thunderer, a ceremony which will be performed by Mrs. Hills, 
wife of the chairman and managing director. 


A Frencu engineer, M. Regnard, has devised a gyro- 
scope appliance for aeroplanes, which has, says the Paris corres- 
pondent of the Daily Telegraph, been brought to the notice of the 
Academy of Science, and which, it is thought, may prove of great 
utility in increasing the safety of aeroplanes in flight. The 
gyroscope is so contrived that by means of an electric combination 
the wings will be warped, and the other steadying devices so 
adjusted at the slightest change of the air resistance that the 
aeroplane will "dart along with automatic stability. It appears 
that the weight of the machine will not thereby be materially 
increased, and it wiil be very interesting to note the results in 
practical experiments. 


In order to enable battleships and cruisers with lofty 
wireless masts to approach the new naval base at Rosyth it will be 
necessary to reduce the height of the masts to 145ft., this being 
just under the height of the Forth Bridge above waterlevel. This 
matter has been engaging the attention of the Admiralty, and a 
new method for temporarily housing the masts has been approved, 
which, ‘while maintaining the aerial wires and other equipment 
intact during the passage of the vessel under the bridge, provides 
for the temporary reduction of the height of masts, and their re- 

lacement to full height when the vessels are clear of the bridge. 
he first vessel -to_receive the new fittings at Devonport will pro- 
bably be the Warrior, now refitting. 

An electro-magnet has been built for the United States 
Steel Company for use in rescuing iron cargoes from the bed of the 
Mississippi River. The magnet, which is 3}ft. in diameter and 
weighs 3000 lb., has been in service near New Orleans raising 
a barge-load of kegged nails. At each lift five or six kegs, 
each weighing 200 lb., were raised intact. None of the material 
was lost, while if a dredge had been used the kegs would have 
broken open and the loss would have been serious. The kegs were 
raised from a depth of 70ft. The next task for the magnet will be 
the raising of a load of steel strips used in fastening cotton bales 
which was sunk near Natchez The third task will be lifting a load 
of woven wire sunk near Pittsburgh. 


ACCORDING to a recent note in the Times, the Royal 
Mail Steam Packet Company have arranged for an installation of 
wireless telegraphy in their steamer the Nile for the Brazilian 
service. The Liverpool and North Wales ——— Company will 
have an installation in La Marguerite; the Lloyd Brazileiro 
Steamship Company will have installations in eighteen more of 
its ships; the Pacific Mail Steamship Company will have the 
United Wireless Company’s (de Forest) system in the Manchuria, 
the Mongolia, the Siberia, the China, and the Algoa. The 
Norway, Mexico, and Gulf Steamship Company will use wireless 
in two of its boats, while the Union Oil Company, California, 
will have installationg of the United Wireless system in three 
steamships. 


WE learn from Electrical Engineering that during the 
last few weeks some important trials of the smelting of iron ore 
in electric furnaces have been made by the Tinfos Company, of 
Tinfos, near Notodden, Norway. The ore is that obtained from 
the mines near Kragero and Arendal, and the plant is of such a 
capacity that some two tons of iron have been produced per day of 
24 hours. The company intends to continue the experiments with 
a view of erecting large ironworks at Notodden. A Government 
committee has visited the experimental plant, and the members 
have expressed great satisfaction with the results. It is stated 
that the smelting industry had declined owing to the increase in 
the price of fuel, and that a fresh impetus is expected with the 
application of water-power to supply the necessary energy for 
electric smelting. 


Ir is reported in the Electrical Engineer that members 
of the South African Institute of Electrical Engineers have been 
invited to solve the difficult problem of removing iron in gold 
pulp coming from stamps. The iron interferes with the 
cyanide process by absorbing oxygen. It is separated with the 
heavier bodies, and returned over and over again to the tube mills 
to be re-ground until it is fine enough to be passed on to the 
cyanide works. The quantity of iron present in the pulp is 
approximately 4]b. per ton. Treating 30,000 tons per month, 
therefore, means that 60 tons of iron has to be ground down toa 
fine powder in the tube mills before it can be got rid of. This 
means money, and any simple device to remove the iron from the 
pulp would be welcomed. Several schemes have been tried, but 
with no great measure of success. The most favoured idea seems 
to be a magnetic separator, but it has not been an entire success. 


A BROKEN sewer at Akron, Ohio, states the Engineering 
Record, has recently caused some trouble by allowing sewage to 
enter the pond from which the city’s water is obtained. The 
break occurred in a 20in. vitrified pipe sewer embedded in a mass 
of concrete having a cross-section about 32in. square. It was 
23ft. below the surface and laid in running sand and muck. It 
settled from 14ft. to 3ft for a distance of 100ft., owing to the in- 
adequate bearing capacity of the soil and, probably, to a leak ina 
water main crossing it there. While repairing it a plug was in- 
serted in its upper end, in a manhole, to stop the flow of sewage. 
The latter ran out of the manhole and some of it reached Summit 
Lake, the source of the city’s water. Very little sewage enters 
the sewer above the flooded manhole, except the drainage from 
salt works. The lake was nevertheless drained and all the water 
mains were flushed out. The manhole is 1000ft. from the lake, 
yet enough sewage reached the latter to give the water a salt taste. 


WE hear that a curious and original type of aeroplane, 
the work of a German inventor, is now being tried at the Crystal 
Palace. It is propelled solely by human power, the planes of 
the monoplane shape—being mounted on the framework of 
an ordinary light racing bicycle. The machine has a box-like tail 
and rudder controlled by levers from the bicycle, upon which the 
aeronaut sits and pedals till sufficient momentum is obtained, 
while, at the start, impetus is given by running the aeroplane 
down an inclined slope. The bicycle, which is geared to eighty, 
drives with a chain straight on to the propeller, which is of 
unusual shape, being made of steel in two sections. It is, of 
course, very small, as it would be impossible for any human being 
to generate sufficient power to drive the wooden propellers of the 
ordinary pattern ; besides, the whole affair is so hight that it does 
not require much driving power. Compared. to a machine of the 
Bleriot type, the aeroplane looks tiny, the extreme width of 
the planes, which have been given considerable ‘‘camber,” 
being about 23ft. The inventor, it is said, has made several 








successful trial trips. 
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BRIDGES ON THE ENFIELD AND STEVENAGE NEW LOOP LINE 


( For description see pnge 329) 














Fig. 7—WINDMILL-HILL ROAD BRIDGE Fig. 8—-CHASE GREEN AVENUE BRIDGE 




















Fig. 9- LAVENDER HILL BRIDGE Fig. 1O—-CATTLEGATE-ROAD BRIDGE 

















Fig. 11—RENDLESHAM VIADUCT Fig. 12—SOPER’S FARM VIADUCT 
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REPLIES. 


D, 8. (Dudley).—Apply to the Secretary of the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, for full particnlars. There is no 
examination. 

AvTomaTic.—There are two things to be done. (1) See that you have not 
been anticipated by examining the patent records, &c. (2) Submit the 
invention to a shipbuilder. Remember some warning must be given to 
the crew to give them time to escape. 


| A. C. T.—Write to the Secretary of the Institution of Civil Engineers, 


Great George-street, Westminster, about pupilage, and get a copy of 
the regulations for the appointment of assistant engineers from the 
India-office. The latter will help you as to the course of studies it is 
best to follow. 


ERRATUM. 


FRENCH GOVERNMENT SPECIFICATION FOR AUTOMATIC RIFLES.—In the article 
under this heading which appeared on page 301, column two, of our issue 
of March 25th, in line nine, for the werds “holding not more than five 
rounds,” read ‘‘ holding not less than five rounds.” 
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Compound and Superheater Locomotives. 


On Thursday evening, the 17th ult., Mr. G. 
Hughes succeeded in putting a well-worn dispute 
on a somewhat novel basis. The literature of the 
compound locomotive is very voluminous. It may 
be added that it has for the most part been penned 
by those who are either prejudiced, or ignorant of 
the inner life, as we may call it, of the locomotive. 
Mr. Hughes is certainly not prejudiced, and what 
he does not know of the working details of great 
railway haulage is probably not worth knowing. 
He has tried both compounding and superheating. 
He clears away with a sweep of his hand a host of 
arguments based on theory and assumption. 
Because the compound engine is economical at sea, 
or in the mill or the power-house, it ought to be 
used on railways to the exclusion of the simple 
type. Mr. Hughes shows that there is nothing in 
common between the locomotive and any other type 
of steam engine, because it is used in a different, 
or to be more accurate, in different ways. There 
are no fewer than seven particular standards for 
estimating the economical efficiency of a locomotive. 
Our readers will find them in Table X. in our pre- 
sent impression—page 339. The gain secured, we 
learn, varies between 24.9 per cent. on the basis 
of total time per train mile and total coal and oil 
per train mile for compounding, and 16.3 per cent. 
for superheating ; and 9.8 per cent. for compound- 
ing, and 13.5 per cent. for superheating, on thé basis 
of total time per traction mile and total coal and 
oil per traction ton-mile. Here we have excellent 


|examples of the grounds on which divergent views 





are based. If Mr. Hughes had done nothing else, 
he would have deserved our gratitude for clearing 
the air, and showing how careful we should be 
before asserting that our opponents are ignorant or 
prejudiced or foolish. The more carefully the 
subject is studied, the more obvious does it become 
that the economical efficiency of a locomotive 
depends on a bewildering medley of factors, which 
are very difficult to classify; and the values of 
which are subject to constant variations. 

Fortunately, the‘ real test of efficiency is ex- 
tremely simple. What does it cost. to work the 
passenger, or goods, or mineral traffic of a line with 
simple engines, with superheated steam, with com- 
pound engines? The whole cost must ‘be dealt 
with, not that of-fuel alone. . Let us suppose that 
three hundred engines are worked—one hundred 
simple, one hundred compound, one hundred super- 
heated. 'The whole work done by all is the same- 
goods, mineral, and passenger... Which will do it 
at the least cost ? When we have found this out 
we may go on to consider reasons for success or for 
failure. The latter inquiry may be valuable; it is 
certain to -be interesting.. But whatever be the 
result, the broad fact will remain unaltered. A cer- 
tain type of locomotive on a particular railway is 
more economical than other types. That is an all 
sufficient reason for adopting that. type. Now 
Mr. Hughes has carried out the experiment, not on 
as large a scale as is desirable, but large enough, and 
what is the result at-which he has arrived? His 
figures will be found:in detail on page 309 of our 
last impression. We have a gross saving for the 
compound engine of £28 to £31 per year, and for 
superheater engines of £40 to £38 in round num- 
bers. When we come to the necessary deductions 
for maintenance, capital charges, and so on, we 
find that the net saving is almost a vanishing 
quantity. Even about the gross saving Mr. 
Hughes appears to be uncertain. We suspect that 
few firms would like to undertake the maintenance 
of a superheater locomotive over a term of years on 
a 10 per cent. repair and interest basis. We 
reproduce Mr. Hughes’ own words here :—" There- 
fore, on a coal basis only, and when such facts as 
additional classes are introduced with their attendant 
stores, and the possibility of a piston valve break- 
ing down and taking nearly one year’s coal saving 
to repair, are taken into consideration, there is not 
much in it for goods work; consequently, if com- 
pounding and superheating are to be perpetuated, 
on railways where- cheap fuel can be obtained, i 
will be done because they can handle traffic more 
expeditiously, and the author thinks that he 
has shown this can bedone. With regard to super- 
heating, efforts must be made to reduce first cost, 
to eliminate royalties, to cheapen methods of lubri- 
cating, and to introduce more reliable pyrometers.” 
Why the reduction in the coal consumption is so 
small remains to be explained. Probably it may 
be forthcoming during the adjourned discussion. 

It is the more remarkable that Mr. Hughes should 
say this seeing that he firmly believes in the com- 
pound engine. We have always held that it would 
appear to most advantage in goods and mineral en- 
gines. This is Mr. Hughes’ view; but he has appa- 
rently missed the reason why. He holds by the heat 
trap theory, and believes that the economy of com- 
pounding is the result of smaller range of tem- 
peratures in the cylinders; forgetting, like many 
others, that there is a much larger cooling 
surface of metal exposed to the steam. In: one 
place he assumes that the missing quantity is 15 per 
cent.; but there is no previous record of any test of 
a saturated non-condensing steam engine with a 
missing quantity so small. For the high-pressure 
cylinder of triple-expansion marine engine it is 
often 30 per cent., seldom under 20 per cent. 

Mr. Hughes’s figures leave no room for doubt 
or uncertainty as to the reason why the compound 
engine is more economical than the simple in so far 
as fuel is concerned. The simple engine exhausts 
at 55 lb. on the square inch, the compound at 
28lb. Other things being equal, the work wasted 
will vary nearly in the ratio of the exhaust 
pressure. We have to do with very big boilers, 
and one of these working a non-condensing. engine 
at even 55 lb. would develop a great, deal of power. 
We have a pair of 20in. cylinders, and 600ft. of 
piston speed per minute. The total pressure is 70 lb. 
on the square inch... Cutting this off at half stroke, 
we have an average pressure of 591b., which gives 
for the two cylinders. a total horse-power of 674. 
From this: must be deducted the back pressure of 
the air and friction in passages—say 18 lb. on the 
square inch, giving a total horse-power of 206. This 
could not possibly be saved without a condenser. 
Deducting it from 674, we find that the net waste 





is 468 horse-power withthe simple engine. Applying 
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precisely the same method of calculation to the 
compound engine, and referring all the power, in 
the usual way, to the low-pressure cylinders, we 
have an average total pressure of 361b., omitting 
fractions, working in two 22in. cylinders, giving a 
total power of 500. Deducting again at the rate of 
18 lb. per square inch for back pressure, 248 horse- 
power as irretrievable, we have 252 horse-power 
wasted up the chimney. The difference in favour 
of the compound engine is therefore 216 horse- 
power. Of course, these figures do not pre- 
tend to accuracy of application in practice; thus 
the back pressure would be _ probably more 
than 18 lb. But they serve to explain in gene- 
ral terms one reason why the compound is more 
economical than the simple engine for slow trains. 
For fast passenger engines the conditions are 
altered. Indeed, at high speeds the pressures 
when the exhaust ports open are invariably 
much below 55lb. They are not infrequently 
almost down to that of the atmosphere. There 
is no available work left in the steam. This 
is the reason why compounding is of little or no use 
in fast passenger work. It would be of no use 
whatever were it not that there is always a propor- 
tion of the work done by a passenger engine which 
is not fast. When long banks are being climbed, 
the blast pipe tells us that steam is exhausting at a 
high pressure, with much waste; but this factor 
again will vary in amount with the capacity of the 
cylinders. Obviously the smaller this is the higher 
must be the release pressure, speeds and loads 
being the same. 

Another method of arriving at the respective 
losses in the two engines consists in comparing the 
temperature limits between which they work. The 
initial pressure is the same in both engines, say 
195 total. The corresponding temperature is 
378 deg. Fah. In the non-compound the exhaust 
opens when the pressure is 70 lb. and the tempera- 
ture is 303deg. Fah. The difference is 75 deg. 
Fah. In the compound engine the terminal pressure 
is 431lb. and the temperature 272 deg. Fah. The 
difference is 106 deg. Fah. The method we have 
used is far more convincing, because it can be seen 
in a moment that thousands of pounds of steam 
which could be made to drive pistons are wasted up 
the chimney. 

Concerning superheating, Mr. Hughes’ mental 
attitude appears to be one of suspended judgment. 
He is waiting for events. He is acquiring experience. 
That a fuel economy is secured is beyond question. 
At what total price remains to be seen. The figures 
he gives are provisional. We have referred before 
now in these pages to the dispute which exists as 
to whether the augmentation of volume which 
ought to take place can or cannot be found in 
practice in the cylinder. Mr. Hughes holds that 
it can. In this we think he is right. All depends, 
however, on the initial superheat. To this cause he 
attributes the increased capacity for work of the 
superheater engine. The boiler is not called upon 
to make so much steam. But surely some of this 





Screw Propeller Problems. 


DURING the spring meeting of the Institution of 
Naval Architects held on Thursday, the 17th inst., 
three papers were read, all bearing on attempts 
made to solve the mystery of screw propulsion. 
The second of these, by Professor Henderson, is 
easily disposed of here. Whensuch men as Sir John 
Thornycroft, Mr. Barnaby, and Mr. Denny refused 
even to attempt to discuss it, we make no apologies 
for pursuing the same course. Professor Henderson 
holds that in a perfect fluid screw propulsion—and 
we presume paddle-wheel propulsion also—would 
be impossible, simply because stream lines would be 
established, and the fluid would circulate round the 
propeller. Indeed, perpetual motion would be 
possible if a pump or its equivalent, a propeller, 
working in a tube once started circulation. “If we 


assume no losses in the pipe and pump, the cireula- | 


tion once established will require no power to) “°° : 
. : | mination of the true pitch of a propeller. 


maintain it, since there is no loss of energy in the 
stream-line motion of a perfect fluid, and the 
impeller may then be dispensed with. The flux of 
momentum entering at A is equal to the flux 
leaving at. B, and there is, therefore, no thrust on 
the mechanism.’”’ We gather further that a jet 
will propel a vessel only because of the effect which 
the jet has on the water into which it is discharged. 
Further, it appears that actual thrust is obtained, 
not, as is commonly supposed, by overcoming the 
inertia of water: “It must be due to discontinuity 
in the stream-line motion, and this discontinuity is 
probably entirely confined to the wake.” A close 
analogy is drawn between the propeller and a 
magnet, the stream lines resembling the tubular 
lines of force supposed to circulate round a magnet. 
The paper, if it has no other merit, is at least 
original. The paper by Mr. Luke, is very different in 
character. Its object is to lay before the Institu- 
tion the results of a systematic series of experiments 
on wake and thrust deduction which have been 
carried out recently at the experimental tank of 
Messrs. John Brown and Company’s establishment 
at Clydebank. These experiments involved the 
expenditure of much labour, no fewer than 2000 
experiments having been made and the results calcu- 
lated. They were in the main intended to prove or 
disprove the results obtained by Mr. Froude. As 
we published last week the essential portions of 
this paper it is unnecessary to say much about it 
here. It is thoroughly practical. The third paper, 
by Mr. Abell, is an attempt to draw conclusions 
from a comparison of the somewhat conflicting 


results obtained by experiments carried out by Mr. | 


Taylor and Mr. Froude. For the conclusions we 
must again refer our readers to the paper itself. 
The value of the morning’s work lies mainly in 
the fact that it brought out clearly the present 
position of the problem of marine propulsion. Half 
a century of hard work on it seems to have advanced 
knowledge very little indeed; and the reason is 
two-fold. In the first place it is impossible to 
obtain the data which are needed; and, in the 


result must be due to reduction of cylinder con- | second, the conditions are so various, so mutable, 


densation, or, in other words, to economy in the use 


of steam, as well as to augmentation in its volume. | than draw a few general conclusions. 


One very interesting statement which he has made | number of tunes that can be played on a musical | °°! . 
| point at this moment in the present state of the art 


instrument represents an infinity of tone combina- | 


deserves further elaboration. He has apparently 
found that the exhaust steam from a superheater 
locomotive is superheated. The possibility of this 
has been flatly denied for reciprocating engines; it 
has certainly been observed with turbines. If Mr. 
Hughes can give further results of detailed obser- 
vations on this point he will do good service. At 
what initial temperature does he find the exhaust 
superheated ? ‘ The object of high superheat,”’ he 
writes, ‘is to maintain the steam in a dry condition 
throughout the stroke. There are two condensation 
losses, namely, that due to steam meeting cylinder 
walls, &c., during admission, and that due to con- 
version of heat into work during expansion. The 
expansion period lengthens as the cut-off decreases, 
and, consequently, if the superheat is correct for 
the earlier cut-offs with their long periods of expan- 
sion, it is too great for the later cut-offs, and the 
exhaust steam may carry with it a considerable 
quantity of heat, thereby reducing efficiency. It 
would appear that there is less flexibility with a 
superheater engine, as no doubt a great loss of heat 
occurs when the engine is being forced.”’ 

Finally, we may remark that it seems a little 
strange that a trial has not been made of the two 
systems in combination. A compound engine 
worked with superheated steam ought to give better 
results than either alone. That very great economy 
is obtained in this way with stationary engines is 
certain. Is there any valid reason for doubting 
that this experience could be repeated with locomo- 
tives ? 





|and so involved that it is impossible to do more | 


Just as the 


tions,so do the changes in conditions that attend the 
operation of marine propellers baffleattempts to reach 
finite conclusions. What is true of one set of condi- 
tions may be hopelessly untrue of another set. Add 
to this the notorious uncertainity of our so called 
knowledge of what really takes place under the 
stern of a ship. Thus some experimenters hold that 
no true rotation of the water takes place. Others 
hold that it does take place. But no one pretends 
to say how much or how fast. It is clear, how- 
ever, that some valuable information is being slowly 
obtained. The discussion which followed the 
reading of the paper throws a good deal of 
light, for example, on the vexed question, Should 
screws turn outboard or inboard? Cases were 
cited in which the screws, being changed to opposite 
sides of the ship and made to turn outboard instead 
of in, a gain of asmuch as 1.25 knot was secured, 
and that with rather less horse-power. A startling 
statement was made by Admiral Sir Gerard Néel to 
the effect that his flagship the Glory, with inward 
turning screws, would not steer when starting. On 
one occasion during manceuvres he gave an order 
which would havetaken the line in onedirection; but 
his ship obstinately turned the other way, and in 
consequence he had to countermand his signal. 
Much was said about the effect of bossing on the 
efficiency of propellers; but there is no consensus 
of opinion as to the theory of the effect of any- 
thing at the stern of a ship. Mr. Luke stated 
very tersely one fact which is repeatedly over- 











looked by those who have not carefully followed 
the problem of propulsion through, at all events, its 
more important ramifications. =A ship in hey 
onward path is followed by a belt of water in com. 
plex motion. “It must be remembered that the 
influence of the screw pervades a column of water 
of substantial dimensions in the fore-and-aft direc. 
tion, and this influence extends far enough forward 
to cause a marked diminution of pressure on the 
after part of the ship, thereby causing a virtual 
increase in resistance. The thrust exerted by the 
screw when propelling the ship is therefore greate; 
than the tow-rope resistance at that speed by an 
amount sufficient to balance this diminution of 
pressure. If the amount of diminution be expressed 
as a fraction:of the total thrust, an equation may 
be written thus:—-T (1 — 4) =R. That is, total 
thrust diminished by the amount of thrust deduction 
is equal to the tow-rope resistance of the ship.” 

Another point of interest unsettled is the deter- 
So far 
as we are aware the difference between true pitch 
and virtual pitch is assumed to bé due to what may 
be called, in one sense, imperfections in the con- 
struction of the blades. But there is quite another 
factor to be considered, which has been given due 
prominence by the French designers of propellers 
for aeroplanes. It is assumed that the pitch of a 
propeller is the distance through which it would 
advance if it worked in a solid nut. In that class 
of experiments in which the screw does not advance 
through fresh bodies of water at rest this is the 
correct view. When, however, the propeller con- 
tinually advances, then its virtual pitch is reduced 
in the direct ratio of its advance, and for this 
reason pitches: which are apparently much too 
sharp have been found just right for aeroplanes. 
An example of loss of pitch is supplied by some 
automatic screwing machines, in which both the 
bolt being threaded and the tapping dies revolve 
in opposite directions ; the dies are withdrawn, not 
by reversing their motion, but by doubling their 
speed of rotation. They then screw themselves off. 
Of course, we find “ speeds of no pitch’’ brought 
into calculations about screw propellers, but this 
is not quite the same thing. Mr. Barnaby said 
that torpedo boats had negative wake, which he 
attributed to the way in which at high speeds they 
settled down into a trough; the point was worth 
further elucidation. He did not say how the wake 
speed was measured. 

We commend to the careful consideration of 
our readers Mr. Denny’s warning that the teaching 
of the tank must be used with very great caution. 
The law of the relation between models and ships 
is only of limited application. He cited one case 
in which a gain of 8 per cent. was obtained in a 
tank model by making the screws turn outboard. 
But when they came to the actual ship the gain was 
50 per cent. more, being 12 per cent. Above all we 
must doubt experiments carried out with screws 
which do not advance. 

The reading of these papers was highly desirable, 
but the world is still face to face with puzzles. 
The words used by Mr. Wheatley Risdale at the 
spring meeting of the Institution still represent 


| deplorable truth :—“ Perhaps the most unelucidated 


of naval architecture and marine propulsion is the 
question of revolutions, slip, thrust, thrust deduction, 
wake, and propulsive horse-power’’; and Mr. 
A. B. Cole is reported to have said at the meeting 
of the Institution of Civil Engineers in February of 
last year that “information on the subject of the 
value of the wake speed would be simply priceless.’ 


French Naval Programme. 


AFTER promising a programme of naval construc- 
tions, which was to be adopted by the Chamber of 
Deputies and put into execution during the course 
of the present year, Admiral de Lapeyrére has just 
introduced a Bill authorising the construction of 
two battleships. Obviously, it might be supposed 
that these two vessels would form part of the six 
battleships included in the programme which was 
to have been passed in the present session, but as 
Parliament will be dissolved in a week or two's 
time, the programme cannot come up for debate 
for some months, wherefore the Minister is anxious 
to advance matters as much as possible by starting 
upon the big battleships without delay. Unfortu- 
nately, this is simply a repetition of the policy that 
has proved so disastrous for the French navy in 
the past. The putting of vessels on the stocks 
without a pre-arranged programme is responsible 
for the remarkable diversity of types constituting 
the navy, to the extent that it has been impossible 
to create anything like a powerful and homo- 














Aprit 1, 1910 








THE ENGINEER 


335 











geneous fleet out of what it is customary to call a 
“collection of samples.” These mistakes are so 
obvious that there has been a general ery for a 
programme, and Admiral de Lapeyrére set about 
preparing this programme in a way that augured 
well for its immediate adoption. Having the 
svmpathies of the Chamber of Deputies, as well as 
of the country generally, there is no doubt that he 
would have carried everything before him. The 
fact, therefore, of the programme being temporarily 
shelved and replaced by a Bill authorising two 
battleships has caused considerable surprise and 
disappointment. The plea that the programme will 
he sanctioned during the next session is not calcu- 
lated to allay this uneasiness, for no one knows 
whether the same Ministry will be in office, and it 
too frequently happens that a change in Govern- 
ment means a change in everything else. If the 
two battleships are put in hand it is by no means 
improbable that those to follow will undergo modi- 
fications before the programme is adopted, and thus 
the French navy will be endowed with two more 
“ samples,”” which will give a further heterogeneous 
character to the fleet. 


THE BOOKS OF THE LOCOMOTIVE. 
By LAWFORD H. FRY. 
No. 11.* 

Tue books examined in the preceding article may all 
be said to be of the old school, and we now come to a 
transition period. In France the foundation of the later 
treatises was laid by the book on “ Track, Rolling Stock, 
and the Technical Operation of Railways” (‘ Voie, 
Matériel Roulant, et Exploitation Technique des Chemins 
de fer”), by Ch. Couche, of which the first volume, dealing 
with the track, is dated 1867-8, while the volume on 
locomotives is dated 1878-4. The various functions of 
the locomotive are subjected to elaborate mathematical 
analysis, but the results are kept in close relation to the 
conditions of the current practice. Several methods of 
analysis which appear in this book have been re-dis- 
covered later by other investigators. For example, the 
action on the rail of an unbalanced wheel is treated in 
the manner later proposed by Mr. H. H. Vaughan in the 
American Engineer for February, 1909; and a rigid 
coupling is proposed between the engine and tender, so as 
to oppose a greater mass to the action of the reciprocating 
parts, an arrangement which has been recently applied 
in Germany. For measuring the relation between 
cylinder power and heating surface Couche proposed the 

a 
ratio 7 where d and s are respectively the cylinder 
diameter and stroke and S the heating surface. Since 
then G. R. Henderson in 1897 proposed the volume of 
the cylinder divided by the heating surface—that is, 


ds 
0.7854 —<-; and Wells, in THe Enarveer for Decem- 
ber 17th, 1909, proposed the cylinder volume swept out per 
, rer . gts) Oar Gee 
mile divided by the heating surface, which is > ape = 


The present writer, in a paper before the New York Rail- 
road Club in 1903, proposed the maximum cylinder tractive 
force multiplied by the driving wheel diameter and 
divided by the heating surface, which reduces to 
2 

0.85 P =a} where P is the boiler pressure. We thus 
have Couche’s suggestion very closely reproduced by 
three investigators who were ignorant of it. 

From the results of a number of tests on the subject of 
adhesion Couche showed that in many cases one-quarter 
of the weight on driving wheels is available as draw- 
bar pull. He recommended that the cylinder dimen- 

a4 7 Ze 
sions be determined by the formula saat ae W, or 
Pas Ww 

D 4.55 
respectively cylinder diameter and stroke, D the driving 
wheel diameter, and W the weight on the driving wheels. 
This will be compared later with other rules. Of the 
same period is the next book for notice, an American work, 
which, though first published in 1874, has passed through 
many editions bridging the transition period and joining 
it to modern conditions.+ ‘The Catechism of the Loco- 
motive,” by M. N. Forney, is now in its 51st thousand, so 
that it can easily claim the widest circulation of any book 
on this subject. It was written for American readers, 
but the natural laws which govern the operation of a 
locomotive are independentof longitude, and Mr. Forney’s 
book is undoubtedly the best elementary text-book of the 
principles of locomotive engineering. The author says in 
his preface that the book was intended for a large class 
of readers, amongst others all kinds of railroad officers 
and servants, including locomotive runners and firemen. 
To make it so plain that the wayfaring man will have no 
difficulty in comprehending it, it has been written in the 
clearest language the author could command, and the 
subjects presented with the least possible employment of 
technicalities. As a result of the wide public for which 
the book is intended, there are introductory chapters on 
Foree and Motion, the Principles of the Lever, the Forces 
of Air and Steam, and Work, Energy, and the Mechanical 
Equivalent of Heat, which are not exclusively matters of 
locomotive engineering. The descriptive chapters dealing 
with the constructive details apply more particularly to 


, where P is the boiler pressure, d and s 





* No. I. appeared March 25th. 
+ A new and revised edition is now in preparation. 








the earlier and simpler types of American” locomotives, 
though the main principles, as explained, are of 
general application. The chapters on Locomotive 
Boilers, Valve Gear, Action of Pistons, Cranks and 
Driving Wheels, Adhesion and Traction, Internal 
Disturbing Forces, and Running Gear contain 
very thorough analyses of those practical problems 
in applied mechanics which are encountered in a 
study of locomotive design and operation. Throughout 
the book theory is never employed except in direct rela- 
tion with practical facts. The chapter on Combustion 
is an excellent exposition, in the simplest language, of 
the main principles governing the production of heat by 
combustion. It is pointed out that while an analysis of 
a coal gives an idea of its heat producing capacity, the 
extent to which this capacity can be utilised in the pro- 
duction of steam can be determined satisfactorily only by 
actual experiment. The rapidity with which steam can 
be generated is very important in locomotive practice, 
and consequently any appliance for improving combustion 
which reduces the quantity of steam which can be pro- 
duced in a given time is quite sure to be abandoned 
ultimately. In discussing the proportions of locomotives 
it is suggested that satisfactory cylinder proportions can 
be obtained by the rule 


0.90 P.d?.s Wa ve nn Pd’s _ W 
D 4’ D 3.6 


where P is the boiler pressure, d and s respectively the 
cylinder diameter and stroke, D the driving wheel 
diameter, and W the weight on driving wheels; 
but Mr. Forney added that in practice it is found that 
caprice, prejudice, and accident have had _ con- 
siderable influence in determining the proportions of 
locomotive cylinders. For the boiler proportions the 
rules given are sound and simple. The boiler should 
be proportioned to the amount of adhesive weight 
and to the working speed. It may be said that, within 
the necessary limits of space and weight, a locomotive 
boiler cannot be made too large. The more steam 
generated in a given time in proportion to the heating 
surface, the more must the fire be urged, and hence the 
smaller that the boiler is for the work it must do, the less 
will be its economy. The driving wheel diameter affects 
the size of the boiler in two ways. If two engines of the 
same maximum tractive force are running with the same 
load at the same speed, that with the smaller wheels wil! 
make a greater number of piston strokes per minute, so 
that though the steam consumption is the same, vet with 
the smaller wheels it will be subdivided into a greater 
number of discharges. This is found to make the draught 
on the fire more effective, so that the boiler will be more effi- 
cient with the smaller driving wheels. Again, large wheels 
are heavier than small ones, and for the same power require 
larger cylinders and heavier machinery generally. Hence 
by decreasing the wheels the machinery is lightened, so 
that for a given total engine weight the size of the boiler 
can be increased. Jt may be remarked that all authori- 
ties are not agreed that the boiler efficiency is improved 
by sub-dividing the blast, and the point will be discussed 
later on. Mr. Forney’s book, as a whole, is a very safe 
introduction to locomotive engineering, and shows how 
far one can go with the most elementary mathematics. 

Before reaching the books of the most modern group, 
two works representing respectively French and German 
practice of the early nineties must be noticed. The 
standard book of the locomotive in German is “ Locomo- 
tives ” (“Die Lokomotiven”’), of which the second edition 
appeared in 1893, and which forms the first volume of 
the encyclopedic work on “Modern Railway Engineering” 
(“Die Eisenbahn-Technik der Gegenwart”), edited by Blum, 
Barkhausen, and the late von Borries. The authorship 
of the locomotive volume is divided, the chapters on 
General Types of Locomotives, Capacity and Calculation 
of Locomotives, Motion on Straight and Curved Track, 
being by von Borries ; the chapter on Boilers by Courtin ; 
Fittings and Running Gear by Gélsdorf; Machinery by 
von Borries and Leitzmann ; Compound Locomotives by 
Briickmann, and Superheater Locomotives by Patté. 
We find a collection of the most important types of loco- 
motives and analyses of the more important operations, 
and some account of the design and construction of 
details. Altogether it forms a sound and useful reference 
work, or a reliable guide for the student. German 
practice naturally receives the first consideration, but 
other countries are not neglected, and a considerable 
space is given to those fundamental principles which are 
universally applicable. 

In the chapter on the Capacity of Locomotives von 
Borries pointed out that the power of the locomotive is 
determined by four processes, Combustion, Evaporation, 
Utilisation of the steam, and Adhesion of the driving 
wheels, and that generally speaking a locomotive design 
is to be considered satisfactory when the four processes 
interact properly within their limits, and when these 
limits coincide as far as possible so that there is no excess 
in any one direction. The evaporative power of the 
boiler, it is said, increases with the speed on account of 
the more uniform action of the rapid exhaust, while in 
the cylinders the increase of expansion with increasing 
speed makes for efficiency until the speed correspond- 
ing to a cut-off of about 15 or 20 per cent. is attained. 
In the ordinary locomotive the best results are obtained 
at about this point, and a further increase of speed 
increases the steam consumption per horse-power hour. 
This is in accordance with the best modern information 
on the subject, except that the highest efficiency is gene- 
rally found with a cut-off above rather than below 20 
per cent. 

The tables of water consumption show minimum values 
at 20 miles an hour in goods and 30 miles an hour in 
passenger service, these values and their increase when 
the speed is raised to 55 miles per hour being as below :— 
55 miles 
Ib. per H.P. 


30 miles 


Speed in miles per hour sis 
22.3ib. per H.P. ... 4 


Single-expansion 





wae 28.0 
Two-cylinder compound 19,0 Si ... 23.0 
Four-cylinder compound 16.8 ... 20.0 
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Tables’for the amount of power which can be developed 
per square foot of heating surface are also given, but these 
show a continued increase in power with increasing speed, 
so that on comparing them with the foregoing it is found 
that the boiler capacity must increase from about 10 lb. 
of water per square foot of heating surface per hour at 30 
miles an hour to nearly 14 lb. per square foot at’55 miles 
per hour. The reality of such a rise in power seems 
questionable in the light of more recent experience, and 
in the chapter on Boilers Courtin gives the capacity 
irrespective of the speed as 10 lb. of water per square foot 
per hour in passenger, and 8 lb. in goods service, the coal 
being fired at the rate of about 801b. persquare foot of grate 
per hour and evaporating 7.5 lb. to 8.0 lb. of water per 
pound of coal. Opportunity will be found later to return 
to the question of the relation between boiler capacity and 
speed. Before leaving these questions, it may be pointed 
out that while the figures for water per horse-power seem 
reasonable in the case of the single-expansion engines, 
the figures for the compounds, particularly at the higher 
speeds, seem too low in comparison with recent French, 
English, and American figures, which will be quoted later. 
The chapter on Compound Locomotives is most interesting. 
The reasons for the economy secured by compounding are 
studied, and a series of indicator diagrams given to show 
that in a single cylinder an increase in expansion increases 
the difference between the work produced and the avail- 
able work in the steam consumed. Diagrams are also 
given showing the reduction in the temperature range 
when the expansion is divided between two cylinders. 

The French book of the nineties is the “ Traité 
Pratique de la Machine Locemotive,” by Maurice 
Demoulin, four vols., 1897, which is intended to contain the 
general principles governing the design and construction 
of locomotives; a description of the most widely used 
types; a study of the principles of combustion, of the 
production and utilisation of steam, and of locomotive 
efficiency ; the conditions of manufacture and inspection 
of materials; and the proportions and methods of con- 
struction of the principal parts. In other words, the book 
attempts to cover the whole field of locomotive engi- 
neering. No attempt is made to deduce any special rules 
or formule for the design or proportions of locomotives, 
but many practical examples are given to show what the 
general practice has been. A very considerable portion of 
the book is devoted to descriptions of locomotives and 
their parts, making it a valuable work of reference. In 
designing a locomotive one should not lose sight, the 
author says, of the general principle that the number of 
coupled axles should be made as small as is possible 
without exceeding the allowable weight per axle. At 
the time the book was written European express loco- 
motives had not usually more than two coupled 
axles, and under the then existing conditions there 
was little to be gained by coupling a larger number, 
because the limits on the size of the boiler prevented it 
from producing more power than could be utilised by the 
adhesive weight on two axles. M. Demoulin notes a 
tendency to increase the weight of trains, and says that 
if a boiler could be made with sufficient power to main- 
tain express speeds with-a train heavy enough to require 
three coupled axles to start it, it would not be surprising 
to see six-coupled engines come into general use in 
express service. In the dozen years which have passed 
since this was written the problem of the larger boiler 
has been solved, and M. Demoulin’s forecast has been 
fully justified. 

In discussing the employment of the steam, the author 
shows that it has been determined by experiment that in 
practice there is for each pressure a ratio of expansion at 
which the efficiency of the steam is a maximum. The ratio 
of expansion thus found is fairly low, and economy could be 
made if the expansion could be carried further. Compound- 
ing and many forms of valve gear have been designed to 
this end, and Mr. Demoulin deals at considerable length 
with the history and details of these devices in various 
countries. His general conclusion is that it is necessary 
to strike a balance between the two questions, often con- 
tradictory of simplicity and economy, and that in each 
particular case the judgment must be determined by 
local conditions, such as the nature and difficulty of the 
service, the price of fuel, and the class of labour available 
for maintenance. 





FRENCH TARIFFS. 


(From our Paris Correspondent.) 


Two events of considerable importance to international 
trade during the past month were the passing of the 
new tariff Bill by the French Senate, and the arrange- 
ment come to between France and the United States 
whereby each country, for the larger part of its products, 
comes under the minimum tariff of the other. When the 
Bill was first introduced into the Chamber of Deputies 
its protectionist character was so pronounced that the 
vigorous protests of other countries were expected to 
result in a toning down of some of the more prohibitive 
duties. It is true that this was done in the case of certain 
articles, although on the whole the tariffs are still so 
high as to mean the practical exclusion of many kinds of 
goods, especially those that are largely imported from this 
country. The significance of the tariff lies, however, not so 
much in the duties imposed as in the classification of 
goods, which will entail so many complicated formalities 
as seriously to hinder the importation of such manufac- 
tures as special steels and cotton goods, while the 
slightest error in declaration is liable to involve the im- 
porter in heavy fines. There are certain features in the 
new tariffs which would almost suggest that they had 
been aimed specially at a free trade country like Eng- 
land, although the French Government naturally strongly 
protests against any such interpretation. The British 
Chamber of Commerce in Paris, as well as the British 
Embassy, have made repeated representations on 
this subject, with no other effect than to obtain 
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slight concessions on certain articles. Until now Eng- 
land, in common with Germany and other countries 
having treaties of commerce with France, benefited 
from the minimum tariff, which gave her a_con- 
siderable advantage over such countries as the United 
States that came under the general tariff, and in agricul- 
tural machines and the like, the difference in the two 
tariffs alone enabled English manufacturers to do business 
in France. The raising of the minimum tariff on certain 
manufactures, like agricultural machinery, while the 
general tariff remained unchanged, could therefore only 
prejudicially affect the English trade, and under the new 
arrangement the United States is also accorded the mini- 
mum tariff on the great majority of its manufactures in 
exchange for simlar treatment meted out to French goods 
entering the United States. Therefore, the French 
general tariff has very little application, and the increased 
minimum duties are applied to nearly all countries alike, 
whether free trade or ultra-protectionist. 

A striking feature of the negotiations which have been 
proceeding is the power wielded by countries possessing 
a prohibitive general tariff and a minimum tariff, since 
they are able, by threatening to apply the higher duties, 
to bring other countries to terms. The revised French 





tariffs appear likely to inaugurate a new system of 
protection, in view of the fact that most of the continental | 
countries are contemplating methods of retaliation, while | 
there is already a Bill before the Belgium Parliament | 
for imposing prohibitive duties on goods which are 
essentially of French manufacture. Having now been | 


approved by the Senate, the Bill will return to the | 


Chamber of Deputies, with the few changes that have 
been carried out, and although it is doubtful whether 
the duties can be put into force to-day, as originally 
arranged, their application is only a question of a week or 
two at the most. 

Everything has a political bias in France, and the new 
tariffs are influenced as much by political as by com- 
mercial considerations. Introduced upon the initiative 
of a Parliamentary group, the new Bill has been rushed 
through before the dissolution of Parliament with a view 
to preparing the way for the General Election, and 
thereby securing the approval of the industrial interests, 
as well as the support of the working classes, who believe 
that every new impost upon foreign products means 
further employment and higher wages at home. So far 
as consumers are concerned, they do not seem to have 
been taken into account at all, and the whole burden of 
the debate has been the resuscitation of industries which 
are alleged to have been ruined by foreign competition. 
High duties, for instance, have been imposed upon certain 
weaving machines for the protection of one manufacturer at 
Lille, and in the manufacture of certain cheap wall papers 
there are only three or four firms which will benefit from 
the tariff, while the consumer will necessarily have to 
pay higher prices. As showing the absurd lengths to 
which protection is carried, it may be mentioned that 
while champagne is essentially a product for exportation, 
and huge fortunes are made by manufacturers, the 
French have decided that even the capsules that cover 
the corks are henceforth to be made in France. The 
theory of commercial exchange has narrowed down to 
the selling of French goods and taking no merchandise 
in return. It will be interesting to see if this theory will 
work out satisfactorily in practice. Meanwhile, goods 
are pouring into France in anticipation of the new duties, 
and the Customs’ officials are working night and day to 
clear away the accumulation. 


DOCKYARD NOTES. 


THE old battleships Centurion and Barfleur have been 
struck off the British Navy list. The principal big refits for 
the British Navy in the coming year are as follows :— 
Amphitrite, Europa, Highfiyer, Irresistible, Cressy, Euryalus, 
Dido, Intrepid, Sirius, Naiad, Drake, Argonaut and Good 
Hope. The last ship will be refitted just about three years 
after her refit was due. 


IN spite of the efforts to induce Congress to vote for only 
one 27,000-ton battleship, there is a strong impression that 
the President and the Navy Board will secure consent for 
two. It is regarded as certain that these vessels will be of the 
same type as the Arkansas and Wyoming, only they will be 
larger, in order to carry 14in. guns. Each ship will have 
five turrets with two 14in. guns in each, and the displace- 
ment will be 27,000 tons. The Arkansas and Wyoming carry 
twelve 12in. guns in six turrets. The 14in. gun has already 
been tried on proving ground at Indian Head with satisfac- 
tory results. Whether such a gun is worth mounting is 
another matter. The latest type of 12in. is powerful enough 
for practically all purposes. 

A BILL appropriating £100,000 to raise the wreck of the 
battleship Maine, in Havana Harbour, the sinking of which 
precipitated the Spanish-American war, has been favourably 
reported on by a Naval Committee of the American House of 
Representatives. 


ONE result of the naval programme for this year and the 
orders to be placed by the Governments of the Dominions 
will be a great ‘‘boom’’ in shipbuilding in England. Not 
for twenty years, since the Naval Defence Act, will builders 
of warships have been so busy. The vessels which will be 
under construction this year are as follows :—17 Dread- 
noughts ; 23 small cruisers ; 70 destroyers ; 25 submarines. 
Of the destroyers, four will be constructed by Messrs. 
Cammell Laird for the Argentine navy. All the other ships 
are destined for the British Navy or the colonial squadrons, 
these last being Indefatigables. The total cost of these ships 
will amount to something over fifty millions sterling, 
£40,000,000 of which represent wages, providing employment 
for 200,000 men for two years. 


AN order has been issued at Portsmouth for the control of 
the Dockyard Telephone Exchange operators and the charge 
of the instruments, <c., to be transferred from the Secretary 
to the Admiral-Superintendent to the Electrical Engineer. 





MOTOR SLEIGH FOR ANTARCTIC WORK 


THE WOLSELEY TOOL AND MOTOR CAR COMPANY, LIMITED, BIRMINGHAM, ENGINEERS 


MOTOR SLEIGH FOR THE BRITISH 
ANTARCTIC EXPEDITION. 


MANY of our readers will no doubt have heard that Captain 
Scott intends ‘to employ motor sleighs on his forthcoming 
voyage to the South Poie. By the courtesy of the Wolseley 
Tool and Motor Car Company, which is making these sleighs, 
we are enabled to reproduce herewith a photograph of one of 
them. 

The motor has been specially designed for the purpose. 
It has four cylinders arranged vertically, and develops 
12 brake horse-power. The cylinders are cast in pairs, and 
are air-cooled. The lubrication is forced by means of a gear 
pump, and the oil used is of a special type, so that it may 
not congeal at low temperatures. The carburetter is exhaust 
jacketed, and is also fitted with a heating pan in which 
petrol or spirit can be burned to heat the carburetter before 
starting. The strength of mixture is also adjustable. 

The drive to the gear-box is through a leather cone clutch 
and universal joints. The gear-box has two speeds forward 
and no reverse. The two speeds at the normal revolutions 
of the engine give road speeds of 2 and 34 miles per hour. 
The drive from the gear-box through the worm-driven axle is 
through the usual type of cardan shaft. The worm axle, as 
will be gathered from the road speeds, has a very big reduc- 
tion. The worm is placed on the top, and is fitted with 
more than usually large thrust bearings. The live axle is 
not fitted with a differential, but a clutch is provided by 
which the worm-wheel can be unclutched from the axle for 
coasting. The axle is of the usual Wolseley type in every 
respect. The wheels run on extensions of the axle tube, and 
the internal shaft only takes the driving stresses. The front 
axle is formed by a tube, on which the wheels run. Both 
front and back axles are rigidly mounted on the frame, and 
carry chain wheels on both sides, over which pass endless 
chains, which are fitted with pattens and spuds. 

The sleigh is provided with a runner, upon which the 
rollers of the chain bear. The chain passing between this 
runner and the ground supports the whole sleigh, and 
propels it as the wheels turn. No brakes have been fitted, as 
the big reduction ratio of the worm renders the sleigh quite 
unreversible, thus obviating the necessity for any brakes. A 
driver’s seat is arranged behind the engine, and the latter 
is enclosed in a bonnet, of which the petrol tank forms the 
top. The frame is of wood, and underneath the sleigh is 
fitted a large under-shield, taken from end to end, to present 
a smooth surface to the snow. 

The curious fact is noticed that when the sleigh is under 
weigh the chain where it touches the ground appears to stand 
still, while the sleigh slides over it. This actually takes 
place, the top of the chain travelling forward at twice the 
speed of the sleigh. 

No means are provided for steering the sleigh other than 
ropes attached to the front of the frame for slightly guiding 
it when necessary. This renders the turning of sharp corners 
exceedingly difficult, but when put to its proper use there 
will be no sharp corners to negotiate, and this difficulty 
should not be serious. 

It will be understood from the foregoing description that 
this sleigh is purely a tractor itself, the sole function being 
to pull the sleighs carrying the load behind it. We are in- 
formed that one of the motor sleighs has been tested in 
Norway by Captain Scott, and that he is quite satisfied that 
they will be of much assistance to him in his next dash for 
the South Pole. 


TEST OF A WATER-COOLER FOR GAS ENGINES. 


ALTHOUGH the quantity of water required for cooling gas- 
engine cylinders is not as a rule a serious matter in places 
where a constant water supply is available, there are situations 
where water is scarce or of bad quality, and the utmost 
economy is necessary. Some tests have recently been carried 
out by Mather and Platt, Limiied, at their works in Salford, 
which show how little water is actually necessary when an 
efficient cooling apparatus is used. The engine with which 
the experiment was carried out was of the Kérting type, rated 
at 200 brake horse-power, and the water cooler was made 
by the Reliance Manufacturing Company, Lower Broughton, 
Manchester, on the same principle as that on which this firm’s 
motor car radiators are constructed. The brake horse-power 
given off by the engine at 105 revolutions per minute was 170 ; 
the duration of test, 34 hours at full load ; maximum tempera- 
ture of the water in the cylinder jackets, 140 deg. Fah.; tem- 
perature of atmosphere during that test, 60 deg. Fah.; 
quantity of water contained in the cooler, 130ft. of 3in. piping 
and water jackets, 134 gallons; and the circulation of water 
by centrifugal pump per minute, 41 gallons. The cooler 


shown in Figs. 1 and 2;}has 800 square feet of cooling area and 
measures 60in. by 60in. by 6in., and was tested to 45]b. 
pressure per square inch. The fan measured 50in. over the 
tips of the blades and was of the Sirocco type, coupled to the 
cooler by a conical sheet iron duct. 














Fig. 1 


The following is a table of the results : 
Water temperature at inlet to radiator 140 deg. Fah. 
” ” outlet from radiator 1 es 
Air inlet to radiator j 
* .” outlet from radiator 
Drop of water temperature 
Rise of air temperature 
Head at inlet to engine 
Head at inlet to radiator 
Head at outlet from radiator 
Loss of head in engine 
Loss of head in radiator 
Air delivered by fan 
Power required by fan 


32,000 eub. ft. per min. 
8 b.h.p. 
mw 410 
~~ 33,000 
In the Kérting engine both the piston and piston-rod are 
water-cooled. 


a 


Water h.p. delivered by pump ‘62 h.p 











Fig. 2 


The Reliance radiator is composed of corrugated flat copper 
tubes constructed by a special process and grouped together 
so as to givea very largecoolingarea. Each tube is composed 
of two sheets of metal, the two sections being formed as shown 
in the sketches, Figs. 3 and 4. These two components are 
then threaded together as shown in Fig. 5, and a mandril to 
keep the walls apart is inserted at the same time. The edges 
of the two sheets are then folded over making a mechanical 
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‘oint as in Fig. 6. The tube is then corrugated as in Fig. 7, 
and finally the mandril is removed by a special process before 
the tube is tinned inside and outside to prevent encrusta 
tion. A strong means of interlocking the block of assembled 
tubes and the water casing is provided. The corrugated form 
of construction permits of a certain amount of expansion and 
contraction due to varying temperatures, and also serves to 
preak up the flow of water through the tubes. Although in 
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Fig.3. 
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Fig. 4. 
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Fig. 5. 


Fig.7. 
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Fig. 6. 





this case a pump was used to force the water through the 
radiator. the system can be arranged to work equally well on 
the thermo-syphon principle. 


THE CLEANSING OF RAILWAY CARRIAGES. 


THE Prussian State Railway Works at Potsdam have 
lately adopted a novel system for cleaning and disinfecting 
railway carriages. 

Hitherto carriages running to Russia have returned full of 
vermin and germs, and it is stated that to clean thoroughly a 
single carriage meant keeping it idle for weeks, and expend- 
ing as much as £17 10s. in cleaners’ wages alone. 

The new apparatus enables the cleaning to be done in a 
few hours, much more thoroughly, and at a tenth of the 
cost. It consists of a tube cast in sections, 5m. in diameter, 
and 23m. long. One end of the tube is open, but can be 
hermetically closed with a cover which is placed in position 
by a specially designed crane. Into this tube the carriage to 
be disinfected runs on a rail. As the disinfection is 
accomplished by means of heating and rarefying the air, the 
tube is built to withstand heavy stresses. 


60,000 kilos., and the external pressure when the air within 
is exhausted, 4,142,000 kilos. The tube rests on rollers 
which move in the direction of its axis, thus providing for the 
elongation of about 2 cm. which takes place when the tem- 
perature rises. 

The railway carriage, with all windows and doors open, is 
shunted into the tube, and the cover, which weighs 4000 
kilos., is placed in position by aid of the crane. A rubber 
lining on the rim of the cover provides against escape of air. 
Steam is then driven into the system of pipes, of a total 
length of 1960 m., which lines the inside walls of the tube. 
The total heating surface is 210 square metres, which is 


sufficient to raise the temperature from minus 15 to plus | 


60 deg. Cent. Two fans within the tube keep the air 
circulating, and thus accelerate the process of heating, and 
this process, as recorded by thermometers, can be observed 
through windows in the tube. When the carriage itself is 
shown to have reached a temperature of about 50 deg. Cent., 
while the heating continues, the air is exhausted by pumping 
to from 70 cm, to 74cm. under normal, at which pressure 
water boils at 40 deg. Cent. As result, all the liquids in the 
insects within the carriage are destroyed, thus ensuring with 
absolute certainty the destruction of the vermin themselves. 
Experiments show that neither heating, nor exhaustion of 
air, is alone sufficient to attain this end. Of particular 
importance is the fact that the eggs and young of the insects 
are destroyed, and that even those secreted far within the 
woodwork do not escape. 

An hour’s time is enough to warm the 490 cubic metres of 
space to 50 deg. Cent., but before the interior of the wood- 
work has reached this temperature five hours are needed. 
The exhaustion of the air to the required tenuity requires 
two hours. If the carriage has not only to be cleared of 
insects but also sterilised against microscopic germs, forma- 
line is evaporated within the tube. The air taken from the 
tube is passed through a boiler furnace, and thus sterilised. 

The apparatus is being used also to dry thoroughly 
restaurant and kitchen cars, and destroy evil smells. Both 
installation and working are cheap. The former cost £3950. 
The expense of disinfecting a large sleeping car or express 
train carriage is reckoned at about £1. Adding interest on 
capital and amortisation, the total cost of cleaning each car 
is about £1 15s. This is based on the assumption that 
only one car a day enters and leaves the tube. 





AGRICULTURAL MACHINERY IN RUSSIA. 


A CONFERENCE which was attended by representatives of 
engineering firms was recently .held at the Ministry of 
Finance in St. Petersburg, with the object of definitely con- 
sidering the question of the revision of the import duties 
on agricultural machinery which will expire on Janu- 
ary Ist, 1911. The principal matter at issue, according 
to a Russian correspondent’ of the Moniteur des Intéréts 
Materiels, was the duties on portable engines and boilers, 
which are said to be chiefly obtained from Germany and the 
United States, and which accompany large threshing 
machines and steam plcughs. ‘The engines driving these 
machines are admitted at the same reduced rate of 75 copecks 

r pood. 

The Minister of Finance, in the course of the proceedings, 
and the majority of the representatives of industry, recom- 
mended the application to those particular engines of the 
duty of 3 roubles 20 copecks per pood that is imposed upon 


The weight of the | 
tube itself is 135,000 kilos., the weight of the average carriage | 


or even its complete suppression, in order to facilitate the 
progress of agriculture ; but after various meetings it had been 
impossible to produce harmony between the different admini- 
strations. With a view to reconciling the various interests, 
the representative of the Maltseff Works, which are the only 
makers of portable steam engines in Russia, submitted a pro- 
posal suggesting that- the proceeds from the higher duty 
should be wholly devoted to the advancement of agriculture 
in one form or other. It was contended that the best 
measure to adopt would be to facilitate the grant of credit to 
the purchasers of machinery constructed in Russia. For 
instance, the iron and machinery depéts maintained by the 
zemstvos—provincial administrations—which number about 
400, and those of the emigration administration could 
purchase the machines from Russian works for cash. 
The machines would be re-sold to agriculturists by distributing 
the period of payment over from five to seven years without 
charging interest, and the funds for these long-term credit 
transactions would be provided by the amount of the differ- 
ence detween the import duty on steam engines when raised 
from 75 copecks to 3 roubles 20 copecks. 

It was mentioned as an illustration of the increasing im- 
portation of steam engines into Russia that the quantity 
represented 4387 tons in 1906 and 6940 tons in 1908 ; whilst 
10,000 tons were imported in the first eleven months in 1909. 
On this basis it is calculated that the proposed higher duty 
would at first yield an additional sum of 1,500,000 roubles 
(£150,000) per annum. By means of this amount the 
zemstvos would be able to undertake the credit sales tran- 
sactions largely from the beginning. The demand for the 
machinery would extend in a short time, and would allow 
the Russian establishments to work under more normal and 
more advantageous conditions of production and cost price. 
Apart from the particular works already mentioned, three 
others had been engaged on the construction of portable 
engines, but they had been compelled to abandon the busi- 
ness owing to losses; whilst the Maltseff works, in conse- 
| quence principally of German machinery imported at the 
| reduced tariff, incur a loss of 2 roubles 13 copecks per pood on 
| the portable engines made. The low price of the German 
| engines, which are constructed in bulk as compared with an 
output of only 120 engines in the case of the Russian works 
in question, is declared to be the sole cause of the present 
situation. But by increasing the import duty the Russian 
industry would have time to gather strength, to reduce the 
| cost of production, and to supply machines on suitably cheap 

terms; whilst at the same time the allocation of the amount 
| of the extra duty would permit of the transitory period being 
| overcome with less sacrifice for agriculture. 
The proposal to appropriate the additional duty for the 
| purpose of long-term credits in respect of native machinery 

was favourably received by the conference, which decided 

by a majority in favour of raising the duty on agri- 
| cultural steam engines from 75 copecks to 3 roubles 20 copecks 
Another question in connection with the matter 
| was brought before the conference. As a result of the pro- 
| jected augmentation, the firm of MacCornick, representing 
| the syndicate of agricultural machinery works in the United 
| States, asked for certain exemptions and Customs facilities 
| for the erection and equipment of works to produce agricul- 
| tural machinery in Russia. The conference, whilst admit- 
| ting in principle the possibility of granting certain exemp- 
| tions, decided that it could not be recognised in any way that 
| such favours should be accorded to any individual firm or 
person. 





LETTERS TO THE EDITOR. 


(We do not, hold ourselves responsible for the opinions of our 
correspondents. ) 





MECHANICAL COLOUR-BLINDNESS. 


Sir,—Your correspondent ‘‘ A Teacher of Mechanics ” admits, 
as I understand him, that | am quite right so long as there is no 
motion. I find it impossible to believe that any man can form a 
concept of a tight string, the pull at one end of which is greater 
than that at the other. But your correspondent has got himself 
into a muddle about things moving. I make one last attempt to 
set him straight. 

Let us suppose the case of a crane, From the end of the jib 
hangs near the ground a load of half a ton, outside, say, a tall ware- 
house. It is, I think, indisputable that, neglecting the weight of 
the crane chain—there are no pulleys—the stress in it is half a 
ton throughout its length from the barrel to the load. 

Now, let us suppose that we want to lift the weight 16ft. in 
one second, what will be the pull on the rope? Obviously one 
tcn. Half of this is the equivalent of the weight, the other half is 
the effort exerted in accelerating the mass. But the pull will 
still be the same at both ends of the chain ; only it will be one ton 
instead of half a ton. If after the velocity of 32ft. per second 
per second has been reached, this upward movement of the load 
remains constant, then the pull will fall back to half a ton, and 
will so remain until some change in velocity takes place. I think 
‘© A Teacher of Mechanics” will admit that my statements are 
accurate and conclusive. 

In reply to another correspondent I may say that I thought it 
possible that Herbert Spencer would suffice. I may be excused if 
1 decline todo more than lay down a few general propositions 
which are quite old, and may be found scattered up and down in 
books on physics, the pages of THE ENGINEER, and in the utter- 
ances of all competent writers or speakers. 

(1) Motion is the only way in which energy exists or makes 
itself manifest. 

(2) The quantity of motion in the universe is constant. 

(3) The conservation of energy means the conservation of 
motion. 

(4) Motion is the only cause of motion. It cannot be created. 
If it could, perpetual motion would be possible. 

(5) Contact is necessary to the transfer of motion. There is no 
such thing as ‘‘action at a distance.” 

(6) Contact is always accompanied by stress. The ‘‘ action” of 
the thing receiving motion is equal and opposite to that of the 
thing parting with motion (Newton’s third law). 

(7) Other things being equal, the time rate of the transfer of 
momentum is the measure of the stress. 

Now, let us leave a somewhat unprofitable discussion and get 
back to mechanical colour-blindness. Of it there are more phases 
than one. 

I regard the inability which certain otherwise clever men manifest 
to read a drawing as an example. We find some persons who can 
be made to understand all about a machine from the drawings 
in a very short time, while others cannot master them after hours. 
Anyone who has had to do much with taking ge? ape will 
recognise the incompetent type of whom I write. They cannot 
fill in a claim properly because they are mechanically colour blind. 
There are, on the other hand, patent lawyers and patent barristers 





engines in general. On the other hand, other Government 
departments, such as those appertaining to agriculture and 
emigration, advocated the maintenance of the existing duty, 


and patent judges who manifest most marvellous powers of grasp- 
ing the meaning of a description and reading a complicated 
drawing. 





In works it is the same. The chief draughtsman is driven silly 
by some of his staff, while others will grasp an idea at once and 
work it out with a charming sense of the mechanical fitness of 
things. I feel sure that your readers will have no difficulty in 
understanding me, and I venture to suggest as a good subject for 
discussion, Is mechanical colour-blindness incurable? If it is not, 
what are the best methods of curing it in young persons! The 
lack of power to distinguish between red and green will ruin the 
chances of a sailor or a railway engine-driver or a signalman. 
Surely mechanical colour-blindness is not less a drawback to the 
career of an engineer. 


March 29th. PATER. 





FAILURE OF TECHNICAL EDUCATION. 


Sir,—From the letter in your issue of January 21st, under the 
heading ‘‘ Failure of Technical Education,” it appears that your 
correspondent labours under the delusion that only members of the 
Institution of Civil Engineers are properly qualified civil 
engineers. This is the view which the Institution of Civil Engineers 
is doing everything in its power to foster, but, as it is one which is 
prejudicial to the interests of a large number of civil engineers 
who are not connected with, and never have been connected with, 
the Institution, it becomes increasingly necessary to take strong 
exception to it and to statements to a like effect such as those 
made by your correspondent in the above letter, 

Legislation may at some future date grant to a recast and 
amended Institution that control over the profession which the 
existing Institution is so desirous of obtaining, and if the recasting 
be carried out along sound lines, this will probably be beneficial to 
the profession ; but to assert that at the present time only those 
connected with the Institution of Civil Engineers are properly 
qualified civil engineers is to assert what is demonstrably at 
variance with fact. Few men with any experience in the profes- 
sion would venture to assert that the possession of either of those 
qualifications which your correspondent appears to rate so highly, 
viz., the B.Sc. degree in engineering or the Assoc. M. Inst. C.E. 
examination pass, necessarily proves that the possessor is a com- 
petent engineer. The proof of a man’s competence lies in his 
record of successful work. The properly qualitied engineer is the 
man who has proved on actual design and constructional work not 
only that he is possessed of knowledge and can apply that know- 
ledge correctly in practice, but that he is further possessed of 
judgment, sense of proportion, power of managing men, and those 
other less easily defined qualities which go to make up the suc- 
cessful engineer. There are many men abroad, and a not inconsi- 
derable number at home, possessing these qualitications who are 
not connected with the Institution of Civil Engineers. It may be 
said at once that men who, having had (and paid heavily for) a four 
years’ pupilage with prominent civil engineers, together with 
various courses of studies, have thereafter been continuously 
engaged on engineering work of importance for over twelve years, 
and now hold good appointments, are not much concerned to be 
labelled by the Institution of Civil Engineers, seeing that they 
have other and more important vouchers for their capabilities, and 
that they have not found connection with the Institution in any 
way essential to their advancement; they have, however, no 
intention, even although their somewhat isolated positions abroad 
and the consequent lack of organisation seriously handicaps them 
in stating their case as strongly as it deserves, of letting pass 
without protest or contradiction statements to the effect that 
unless a man is connected with the Institution of Civil Engineers 
he is not a properly qualified engineer. 

It might not be inadvisable to emphasise in conclusion that the 
claims of men whose training and experience have been such as 
that outlined above, will have to be fully recognised in any legis- 
lation which may be introduced towards the compulsory registra- 
tion of civil engineers. CHINA. 

March 7th. 


FAILURE OF THE MENUFIA HEAD AND EGYPTIAN COTTON, 


Srr,—As spinners of Egyptian cotton, we have read with interest 
your article in the current number of ''HE ENGINEER on the col- 
lapse of the Menufia Head of the Cairo Barrage in December last. 

As we suppose that this disaster will entirely prevent the hold- 
ing up of water at the Barrage, we should be greatly obliged if 
you would inform us to what extent the Delta was deprived of 
irrigation, and whether the new works will be completed in time 
to hold up the water for the cotton crop of 1910. ; 

Bolton, March 22nd. W.S. 


{I must first point out that your correspondents are wrong 
in supposing that the loss of the Menufia Head will in any way 
prevent the holding up of the water at the Barrage during the 
cotton season. It is not the canal head which holds up the water, 
but the river barrages. In fact, the Menufia Head has to be left 
fully open during low Nile, and the just distribution of water 
between the various canals, fed from above the Barrage, is effected 
by regulation on the other canal heads. The loss of the Menutfia 
Head may, perhaps, necessitate an increase in the heading up to 
be effected by the Barrage, asthe débris at the canal intake will 
obstruct the inflow ; and the effect of the obstruction on the 
supply will have to be neutralised if the Central Delta is to get its 
fair share of water. But this is easily done by shutting down the 
other head sluices to the extent necessary to raise the level in the 
pond above the Barrage to the height which will give the Menufia 
Canal its fair share of the available discharge ; or, instead of 
doing this, the débris may be cleared out of the waterway. Either 
operation presents no difficulty, so there are no grounds for any 
fear that the cotton crop will in any way be affected by the loss of 
the canal head. 

It is, however, important that the inflow should be under the 
control of a new regulating head before next flood season, lest the 
canal should receive an excess of water. But the accident hap- 
pened in December, and the flood does not reach the Barrage till 
the end of July. The building of the new head sluice and lock in 
the time available, inland on a new alignment, will certainly be 
accomplished by a department under whose arrangements there 
have been built during the past ten years, in the bed of the Nile, 
such works as the Assuan Dam, the Isna, Assiout, and Zifta 
Barrages, and the Delta Barrage Weirs. The Rosetta Branch 
Weir, of 500 metres length, and its lock were built in one season. 
I understand the construction of the new work is entrusted to the 
same hands that performed the remarkable feat of completing the 
Isna Barrage within three years. Absolute confidence may, there- 
fore, be felt that neither during the present cotton crop, nor 
afterwards, will any evil effects result from the collapse of the 
Menufia Canal Head other than a loss to the Government Treasury 
of an amount representing the cost of the new work built to 
replace it.—HANBURY Brown. } 





FLIGHT AND TRACTION. 


Srr,—Are the developments in flying able to help us in heavier 
transport than the air alone can give! For many years my work 
has lain in the mountainous regions of the earth, especially the 
Andes, and if we are to develop these great regions—and they are 
rich in natural resources—we must have some means of railway 
transport which will ascend more rapidly than the ordinary steam 
railway, with its practicable maximum of five per cent., more or 
less. Could we not conceive that a combination of train on rail 
with aeroplanes might overcome heights, yet with large hauling 
capacity? The great speed at which flying machines travel seem 
to point to possibilities of high driving power. Whether it 
would be sible to combine flight and traction is doubtless a 
question, but there are examples in nature. I commend, with 
your permission, the matter to the discussion of your readers. 
C. REGINALD Enock, F.R.G.S., 
Civil and Mining Engineer, 
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negotiate any work on the railway within reasonable limits. This 
fact induced the author to investigate every detail connected with 
the working of these engines, in order to deduce reliable conclu- 
| sions. He therefore determined to obtain ton-miles, detentions, 
| time element, coal consumption, stores, and the cost of mainten- 
| ance. Tables A, B,C, and D were given in manuscript and are re- 
| produced below. ‘Table A is compiled from the drivers’ returns and 
| guards’ road notes, and is of extreme interest. Taking the whole 
Pe ee ee ep 8 TREES 4 hal it anes | of the coal used, the results show an economy of 9.4 per cent. per 
RESULTS OF TWENTY-FOUR MonTHS’ WorKING OF ELEVEN Com- | ton-mile, and 8.9 per cent. per train-mile in favour of the com- 
POUND AND ELEVEN SIMPLE ENGINES. | pounds, for coal only, exclusive of oil and time occupied in run- 

From the foregoing statements it is quite evident that the author ning. The total train mileage of the 11 simple 8-wheeled goods 
was justified in extending this principle, and therefore ten new | engines during the two years ending November, 1909, reached 


COMPOUNDING AND SUPERHEATING IN 
HORWICH LOCOMOTIVES.* 
By Mr. GEORGE HUGHES, Member. 


Chief Mechanical Engineer, Lancashire and Yorkshire Railway 
Horwich. 


| 
| 
| 
| 
(Concluded from page 316. 
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the actual ton-miles being 139, 698, 233 and 141, 111, 193 respec- 
tively. An epitome of the coal consumption per ton-mile is given 
on Table VII. During detention it is necessary to keep the fire 
in perfect order, ready for starting at a moment's notice. — [t 
was therefore decided to deduct 3 cwt. of coal per hour for such 
periods, as this element has such an important bearing on the con. 
sumption, and 5 ewt. is the actual average required each hour this 
class of engine is under steam. On this basis the economy works 
out at 9.75 per cent. per ton-mile in favour of the compounds —see 
Table VII. It was noticed that during several months the economy 
of the compound unreasonably increased, and at the same time 
the simple engine increased in shunting miles. This increase jn 
shunting miles disturbs the comparison, because arrangements had 


TABLE A.—SUMMARY OF WORKING OF ELEVEN SIMPLE EIGHT-WHEELED COUPLED GOODS TENDER ENGINES. 


Engine Hours, Detentions included in Engine Hours, Coal and Oil Used, Train, Engine, and Ton-miles.—From 


| 


Goods train and engine miles from Ton-miles. 


driver's returns. 


Less 
for deten- 
tions, 

3 cwt. per 
hour. 


rd’s road 


Goods 
train 

deten- 
tions. 


Engine 


hours. Ne 


trac 


Total coal 
used, 


Total 
ton-miles. 


Month, 
Lighe 
engine. 


engine | 
miles. 


| 
Total | 
Train. 
' 
| 


Assisting. 


Ballasting. 


Goods train miles 
Shunting. 


from gt 


| 
| 


hr. min. 
7,086 54 
805 30 


hr. min. 


Ib. 
18,530,526 
1,711,472 
1,550,888 


12) months 
Nov., 1908 
Dec., 1908.. 
Jan., 1909.. 
Gs. fae 
March, ,, 
April, 
May, 
June, 
July, 
Aug., 
Sept., 
Oct., 
ORS 
12 months 
Nov., 1909 
Total, 24 months 
ending Nov., 1909 


2 


34,677,282 
6,581,8: 

5,476,782 
3,996,160 
3,061,918 
2, 315 
3,767 ,64 
4,261,282 
4,542,089 
4,416,063 
5,606,412 
5,692,722 


4,725,737 


ending ! 
<a 61 271,386 | 
— | 22,940 | 
20,706 | 
16,719 | 
13,027 | 
12. 
13,779 | 
17,168 | 
17,198 | 
15,551 | 
19,389 | 
17,570 
14,612 


200,697 | 55,020,951 
472,083 | 139,698,233 


185,699 
13,990 


) 


185,948 
13,985 
11,610 

8,733 
6,154 
5,836 
7,617 
9,144 
9,473 
8,888 
11,642 
11,753 


9,855 


50 
8,729 30 
6,170 
5,351 
7,630 
9,142 
9,496 
8,878 
11,660 
11,800 
9,855 


114,830 
300,529 


J 
18 
76 
| 200 
108 
} 112 
160 


107, 

124,369 
115,444 
135,290 
143,241 
124,651 


1,635,605 
4,016,745 


343 35 9 
403 10 
426 32 
370 59 


4,868 45 | 114,690 
11,955 39 | 300,638 


1,098,160 
14,130,448 
32,660,974 


754 
815 


ending 


16,125 
32,194 


67,846 
137,141 


27,459 9 


HEELED COUPLED (¢ 
and Tan-miles.—From 


SUMMARY OF WORKING OF ELEVEN COMPOUND EIGHT-W 
Hours, Detentions included in Engine Hours, Coal and Oil Used, Train, Engin 


En ge ne fs 

Ib. Ib. 
16,653,736 | 2,165, 26 
| 1,374,912 2 


hr. min. 
6,444 10 
671 10 
611 31 
393 13 
321 34 
291 57 
324 59 
367 56 


12 months hr. min. 
Nov., 1908 
Dec., 1908 
Jan., 1909.. 
March, ,, 
April, 
ay, 
June, 
July, 
Aug., 
Sept., 
Oct., 
Or 
12 months 
Nov., 1909 .. 
Total, 24 months 
ending Nov., 1909 


456 14,4 
485 
490 
514 
458 
492 

| 490 
478 
464 | 
465 | 
461 
490 
480 


63,743,133 | 481 
141,111,193 | 467 


ending | | | 
Sh pers 245,167 | 
18,783 
18,855 | 
13,017 | 


77,368,060 
5,897,687 
6,149,037 
4,125,402 
4,021,976 
4,552,752 


59,702 | 
4,985 
4,302 
3,955 
3,632 
3,512 | 
4,080 
3,811 | 
4,915 
4,170 
3,480 | 
3,928 
3,438 | 


15,056 | 48,708 | 
30,612 | 108,910 | 


Os 


BE 


1,1 
132,121 
108,046 

98,195 
109,172 
123,625 
158,680 
131,236 
105,868 
135,621 
111,439 | 


E 


8 


» 
© 
_ 


956,816 
1,019,424 
1,122,800 | 
1,360,272 | 
1,098,752 

943,316 
1,133,104 
1,044,512 


13,334,060 | 1,644,984 
29,987,796 | 3,810,185 


Reus 


% 
a 


& 


2,032 55 
1,768 25 


24,411 37 
54,846 11 


15,702 
12 196,644 | 
12 | 441,811 


3S 
ad 


ending 
v 4,895 34 
11,339 44 | 301,742 





SUMMARY OF WORKING OF 
in Engine Hours, Coal and Oi1 Used, Train, Engine, and Ton-miles, 
NON-SUPERHEATER ENGINES. 


TABLE C, 
Detentions included Fron 


Engine Hours, 


Ib. 
471,520 
482,830 
806,064 

1,041,488 
1,529,360 


4,331,262 


hr. min. 
213 49 
239 49 


hr. min. 
1,336 35 
1,455 35 | 
2,404 15 
2,924 40 
4,038 30 | 


12,159 35 


May l4th 
31st, 1909 

August, 1909 

Sept., 

Oct... 

Nov., 


to | 
9,225 | 


10,298 | 


401 
391 
374 
351 
345 


%62 


2,053,809 


126,406 | 


384,422 


30,293 | 
88,582 


SUPERHEATER 


Total .. 19,235,504 


ENGINES. 


Ib. 
894,880 
632,128 
799,120 

1,190,448 
1,497,104 


hr. min. 
506 24 


May 14th hr. min. 
31st, 1909 
August, 1909 
Sept., ” 
Oct., 
Nov., 


to 
390 


388 
4,196,375 | 357 | 
5,954,077 | 358 
7,836,948 | 358 | 


113,348 | 25,421,696 | 366 | 5,013,680 


July 

Ss 205 
244 
180 


1,496 
1,031 
1,226 
13 1,620 
35 1,939 


677 | 7,312 


11,166 4,357, 
7,936 7 
11,746 
16,670 
21,804 


69,322 


149,105 
509,814 


Total .. 15,281 25 | 


* Pounds of coal used.—Less for detentions, 14 cwt. per hour. 


compounds were built in April, May, and June, 1907, and ten new | about 300,000, and the 11 compounds about the same figure. 
simple engines for comparison in July, August, and September of | The total engine mileage of the 11 simple engines was 472,000 
the same year. | and the 11 compounds 442,000; the average tonnage behind the 


TABLE B. 


Eleven simple engines. Eleven compound engines. 


Saving in c 


Coal 
per ton-| 
| mile. 


r ton 
favour of 
compound. 


Section of work. Coal | 
JO 

Coal used. |per ton-| 
mile. 


eens 


Miles. Ton-miles. Miles. Ton-miles. | Coal used. 


pe 
in 


| 


Ib. 
141,111,193 | 29,987,796 


| 





Ib. 


212 


p-c. 


Ib. 
9.4 


32,660,974 301,858 
919 
108,410 
12 


| 
| 


Ib. 
300,529 .234 


1,404 
137,141 
815 


139,360 


Train 139,698,233 


Sundries— Assisting 
Shunting 

Ballasting a 

Sundries estimated at 300 tons 
per train mile ; 


41,808,000 109,341 32,802,300 
Total traction work (train + - — —_— 
sundries) ee : 439,889 181,506,233 | 32,600,974 411,199 173,913,493 | 29,987,796 
44,622,911 


218,536,404 | 29,987,796 


441,811 x 101 tons, 
441,811 


44,847,885 
226,354,118 


. 472,083 x 95 tons 
472,083 


Addition for engine 


32,660,974 144 


Gross total 


309,529 


1,404 
137,141 
815 


301,858 


919 
108,410 
12 


—- 
139,698,233 | 28,644,229 2052 141,111,193 | 26,177,611 


Assisting = 
Shunting 
Ballasting 


Sundries 


) tons - 


| Sundries estimated at 300 
per train mile 


139,360 41,808,000 109,341 | 32,802,300, — 


Total traction w 


sundries) .. .157 


| 


ork (train + en Bepteceina’ 
ee acl | 181,506,233 | 28,644,229 173,913,493 | 26,177,611 


| 44,847,885 | 
' 226,354,118 | 28,644,229 


439,889 411,199 


441,811 101 tons| 44,622,911 | 
441,811 


72,889 x 95 tons 
472,083 


Addition for engine 


218,536,404 | 26,177,611 | 


at 3 ewt. of coal per he 


126 | 


Gross total .. 





It has already been stated that a locomotive must be prepared to | draw-bar in each case was 465. The percentage of train to 
ee RR ye aR eA _———— | engine miles was 63.6 for the simples and 68.3 for the compounds, 


* The Institution of Mechanical Engineers. 


Pounds of coal used. 


16,149,386 
1,440, 
1,31 
1, 


1,0 


12,494,843 
28,644,229 95.27 


1,149,400 


845,079 


967, 
837,04: 
997,483 
9: 
11,689,076 


26,177,611 


SIX-WHEELED COUPLED GOODS TENDER 


1,347,999 


4,503,866 


December, 1907, to November, 1909, inclusive. 


Pints of oil used. 


Average consi: 


Average consump- 
tion of oil per 


tion of coal, in Ib. 

Total 
oil 

used, 


Vil 
loco. 


t for 

‘tion. Per 

engine 
mile. 


Per 
ton- 
mile. 


Per 
train 
mile, 


Oil cylinder. 


100 train 
miles, 


| 100 engine 


Ib. 
21,844 
1,732 


86.3 11,869 
961 
3v9 
783 
617 
564 
618 
800 
773 
606 
837 
785 
673 


9,006 
20,875 


834 
8,851 


109.5 
102.5 


37,803 
11,148 
512 


DESDE OHD OE Hm 


567 
7,805 
17,78) 


16,811 
38,655 


108.94 


o oo 


10O0DS TENDER ENGINES. 


December, 1907, to November, 1§ 


¢ inclusive. 


09, 


Ib. | 

88,535 12,335 | 
951 | 
866 
639 | 
676 | 


85.49 
94.63 
94.85 

| 64, 


59.09 | .187 
61.19 | .195 
63.03 | .193 
34.92 | 204 


88,483 


> | 


10,454 


i] 

86.67 | 
81.42 
88.36 | 


86.75 


33,073 | 
183} 9,284 | 
185 | 21,619 | 


59.44 
59.25 





EN( 
i May \Ath to 


*INES. 


November Hnelusive, 


30th, 1909, 


306 
310 
471 
532 
721 


2,677 | 2,340 


39. 
39. 
37. 
40 

40. 


33.73 


68 
26 
2 
63 
66 


.186 | 
.184 
.169 
179 


172 


177 


5,280 
937 


3,545 | 2,459 


not been made to give ton-mile credits for shunting. This increase 
in shunting miles of the simple engines was due to their running 
down more rapidly, and consequently becoming unfit for main line 
service sooner than the compounds. A strict comparison is made 
by eliminating other than selected work of both types of engine 
during this disturbing period, when it will be seen that the coal 
consumed per ton-mile was 3.2 per cent. less for the compounds 
see Table VII. If the comparison is carried further, by converting 
the whole of the work done into ton-miles the general result is 
shown in Table B. For this a. it is assumed that 300 tons 
per mile hauled, is a reasonable figure for the class of shunting 
undertaken by these engines, and it will be seen that the general 
result is 4.44 per cent in favour of the compounds. When, how- 
ever, the weight of the engine is included, this figure is increased 
| to 4.76 per cent., but if the coal consumed during the periods of 
detention is not deducted, the last two figures become respectively 
4.44 per cent. and 4.86 percent. A further analysis of the coal 
consumption is given in Table VIII., showing comparisons for 
hauling loads under given limits, and it will noted that the 
average amount consumed per ton-mile gradually decreases as the 
load increases. 
There is another feature in the comparison between these 
engines which should not be overlooked, namely, ‘‘time element.” 
| It is important, because this factor can place the coal consumption 
on either side of the balance-sheet. 
The value of an engine as a hauling machine may be said to 
vary 
Inversely as the coal and oil per ton-mile, and 
Inversely as the minutes per mile, 
1 





Value = — ‘ . . 
minutes per mile x coal and oil per ton-mile. 

When including oil, it is expedient to convert the same into a 
coal value. In the case of the compounds, it was found that the 
money value of 100 pints of oil was equal to the cost of one ton of 
coal. With reference to the superheaters, the equivalent was 
60 pints per ton, due to increased cost of that used for lubricating 
pistons and valves. The cost for carriage of coal has been deleted 
In each case. 

A summary of all the results of working for both simple and 
compound engines is given in Table 1X., together with the corre- 
sponding figures for non-superheater and superheater engines, 
which will be described later. 

In order to enable the different items to be more readily com- 
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TaBLe VIII. 


Average coal consumed per ton-mile 
based on total coal for all purposes. 


antities have been given descriptive compound names, 


, the qu 5833 
Re tse | llowing definitions :— 


having the fo 
(1) Total time.—Time engines are under steam for all pur- 
poses, including 40 minutes per day for shed duties, 11 simple 

(2) Traction time —Time engines are used for haulage engines. 

(3) Train time —Time engines are on train work, including Ib. 





Particulars of average 


train loads. 11 compound 


engines, 
tb. 
0.210 





detentions. 400 tons and under 0.209 
(4) Running time —Time running from point to point when 401 to 425 tons 0.212 0.202 
: 7 426 ,, 450 ,, 0.188 0.191 
hauling paying loads, or, : i 41°. 475 0-186 0.186 
Total time, excluding shunting, assisting, ballasting, 476) 500 7 0.190 0.181 
light engine, detention time, and shed duties 501 ,, 525 ,, 0.183 0.169 
5) Engine miles - ~Miles run by engines for all purposes, 526 ,, 550 ,, 0.184 0.171 


(6) Traction miles,—Engine miles less light engine miles. 
7) Train miles —Miles run when hauling paying loads. 

(8) Total engine ton-miles.—Paying loads hauled in ton-miles, 
plus weight of engine multiplied by total miles run by 
engine plus assisting, shunting and ballasting loads at | 
300 tons per mile for simples and compounds, and 200 
tons per mile for superheaters and non-superheaters. 

(9) Traction ton-miles —Tons hauled behind drawbar, includ - 
ing assisting, shunting, and ballasting. 


SUPERHEATING, 


Having now reviewed compounding, from both a theoretical and 


TABLE 1X. 


actual working conditions, the goods engines, both simple and 
compound previously mentioned, have an average cut-off of about 
50 per cent. Authorities state that ‘‘the maximum tractive effort 
at slow speeds is obtained with 45 per cent. cut-off, and the 
greatest normal output with 30 per cent. cut-off,” when superheat 
is used, It is reasonable, therefore, to assume an average cut-off 
of 35 per cent. under superheating conditions. 
The cylinder clearances of the four types of engines are :— 


I ha 2 ec Sk oe oe og ee eee 
Compound H.P. Marat TN Aa * 

o 8 SO Aa Age 4 ay eee ae 9.7 =, 
Superheater (assumed)... .. .. -. .. -. «- 12.0 ” 


N.B.—12 per cent. clearance is the usual practice on the Continent, the 
L. and Y. passenger superheater engines have 9.88 per cent. clearance, 
but the goods have only 6.34 per cent. 





Showing Performances of Simple and Compound, Non-superheater and Superheater Goods Engines. 


Figures for :— 























10) Train ton-miles.—Paying load hauled multiplied by | Particulars, including employment of the equation. il : 11 s a Superheater 
train miles, Simple Compound | super nope engine. 
: ; Total time engines. engines. engine. 
(11) Total time per engine mile, Pi Seti a — —— — : : ei page) 
Fs Engine miles | | Total time per engine mile, min. .. .. 7.88 7.45 8.24 
Total time Total time and total Total coal and oil per total ton-mile, Ib. 0.14783 0.14124 | 0.14138 
12) Total time per traction mile, : => | eoad andoilexpressed | | Decrease in favour of, per cent. a _ 10.8 - 
Traction miles per imile ped “per Total time per traction mile, min. —.._.. 8.45 8.00 } 84 
: : Total time ton-mile for each, | 20tal coal and oil per traction ton-mile, Ib. 0. 0.17732 0.17715 
(13) Total time per train mile.—, . z ielet aries auetiaiel 11 Decrease in favour of, per cent. ae 9.8 ps 
tram miies workin “y Total time per train mile, min. : 12.% 10.89 — 13.7 . 
‘ ? ’ : Running time e- | Total coal and oil per train ton-mile, |b. 0. 0.21856 0.23095 
(14) Running time per train mile, , Decrease in favour of, per cent. -- 24.9 _ 
train miles 
S ing ¢ allasti is taken at 6 mile . . Total time per engine mile, min. . ‘os ; “ale ; 7.88 7.45 8.24 8.09 
, rein nafs pees taken “ : miles per hour, Coal and oil per total ton-mile, less coal for det uti-us,.b... .. 0.13043 | 0.12394 0.12928 0.11257 
y aot s Pet a va ” | Decrease in favour of, per cent. ys Ae ee Saws ke cia — 11.3 . 14.6 
Total time. Wien aint ookd dad cated Time per traction mile, min. .. .. .- .- +. ++ (++ ss «s 5.91 - 6.24 6.04 
for the individual | | CO! and oil per traction ton-mile, ess coal for detentions, lb. .. 0.16257 0.16185 0.14161 
| sections of working- Decrease in favour of, per cent. sth aouiie ane go, he a a2 16.0 
Traction, Lightengine. Shed duties Detentions. expressed per mile Time per train mile, min... .. .- = Nah i a eyo oa 0/19196 Saale oa nae 
and per ton-mile. Coal and oil per train ton-mile, less coul for detentions, Ib. sia .21142 ).18 1 . 21085 ). LS24 
F Decrease in favour of, per cent. .. -. «2 «+ ++ se + = 16°8 _ 16.6 
Running train time pertrain mile, min. ... .- -- -- +. «+ 4.04 3.83 4.19 3.98 
Train. Shunting. Assisting. Ballasting. Coal and oil per train ton-mile, less coal for detentions, eae 0.21142 — 0.21085 Pe agnas 
oe “- * oe * * . — Doe <—_ a. 


Decrease in favour of, per cent. 





Running time Detentions. practical standpoint, it will be interesting to consider the question 
of superheating. 


The same pretixes are also used in connection with mileages and 
Although no new principle 


ton-mileages. its value having been known almost 


TaBLe D. 

















Pe 
Non-superheater engine. Superheater engine. = 
Section of work. Coal ag Coal 2 = 
Miles. Ton-miles. | Coal used. per ton Miles. Ton-miles. | Coal used. per ton- = s 
mile. mile. Z a 
y ake Ib, 1b. ib. | pe. 
Train 55,156 504 | 4,331,262 225 69,322 25,421,696 | 5,013,680 .1972 | 12.4 
= Sundries— Assisting 435 - — 677 -- 
2 Shunting 29,030 — 36,037 
3 Ballasting Nil — Nil - — 
Sundries estimated at 200 tons —- — 
per train mile as 29,465 5,893,000 — 36,714 7,342,800 - = 
Total traction work (train + ~ 
sundries) oes Xe 84,621 25,128,504 4,331,262 1723 106,036 32,764,496 5,013,680 1533 11.0 
Addition for engine 88,582 x 71 tons 6,282,678 — eee 113,348 x 74 tons 8,416,089 —_ 
Gross total 88,582 31,411,182 | 4,331,262 1278 113,348 41,180,585 5,013,680 1218 «11.7 
Train 55,156 19,235,504 3,946,840 205 69,322 25,421,696 | 4,503,866 177 13.65 
Sundries— Assisting 435 — 677 Dat fe — = 
Shunting 29,030 36,037 — os - 
. Ballasting Nil Nil — - - 
Sundries estimated at 200 tons ———— Sr a 
per train mile 29,465 5,893,000 36,714 7,342,850 - _— 
E Total traction work (train + ; = . eee 
gs sundries) ee sigh $4,621 25,128,504 | 3,946,840 157 106,036 32,764,496 | 4,503,866 137 12.7 
= Addition for engine. 88,582x71 tons | 6,282,678 - 5 113,348 74 tons | 8,416,089 — _ - 
Gross ‘otal 88,582 31,411,182 | 3,946,840 .125 113,348 41,18',585 | 4,503,866 110 12.0 





The author considers that at least three more years’ working | from the time of the inception of the steam engine—a stage has 
must be obtained from the compound before true coal consumption | now been reached when it deserves serious consideration, as one cf 
and maintenance can be ascertained. It is stated insome quarters | the methods for reducing cylinder losses, Viewed from this 
that the additional cost of maintenance, due to increased compli- | aspect, it is naturally brought into comparison with compounding, 
cation, more than neutralises the advantages gained in fuel saving. ' and the question arises, ‘‘ which of the two principles is the more 

TABLE VII. Comparison of Coal Consumed per Tou-mile, by 11 Simple and 11 Compound, and Superheater and Nou-Superheater 

Engines, also Percentage of Train-miles to Total Engine-miles. 


Percentage of 
light engine-miles to 
engine-miles. 


Percentage of assisting, 
shunting and ballasting miles 
to total engine-miles. 


| 


Coal consumed per 
ton-mile. 


Decrease of coal, per 


ton-mile, for: total 








Compound. 


Superheater. 























Month. 3 § § F : 5 F 5 
i 5 - 5 = ; = = 
orn: & oe Z 2) 2] a 2 
- a! z| om F 
———— — = a SE ineinee _ — a a - - —— — 
Twelve months ending, Ib. | Ib. | Ib. Ib. | Ib. | 
November, 1908 .. ..| 0.190 | 0.187 | 4 
December, 1908 0.219 | 0.195 
January, 1909 0.241 | 0.193 0.048 | 19.91 
February, 1909 0.268 | 0.204 0.064 88 
March, 1909... 0.281 | 0.201 0.080 | 28.47 
April 1909 0.271 | 0.188 0.083 | 30.62 
May, 1909 0.233 | 0.188 0.045 | 19.31 tae 
June, 1909 0.249 | 0.178 ; ev wi a ee ee 2 . . 
July, 1909 .. 0.228 | 0.172 |*0.184 |*0.186 | 0.056 | 24.56 *0.026 |*12.21 | *37.9 "69 | “7.8 
August, 1909... 0.206 | 0.1€7 | 0.179 | 0.169 | 0.039 q 0.015 | 7.54 | 37.9 6.9 7.1 
September, 1909 . . 0.197 | 0.176 | 0.212 | 0.172 | 0.021 : 0.033 | 6.33 32.0 6.4 
October, 1909. 0.184 | 0.176 | 0.202 | 0.199 | 0.008 | 4.35 | 0.014} 7.25 | 30.2 6.1 
November, 1909 . . 0.206 | 0.169 | 0.215 | 0.193 | 0.037 | 17.96 0.043 | 20.00 28.3 5.8 
Average results, making deduction of 3 cwt. (or 14 ewt.) per 
hour, in coal, for detentions. p Average. 
0.205 | 0.185 | 0.205 | 0.177 | 0.020 | 9.75 | 0.028 | 13.65 29.52 | 24.74 | 33.2 | 324 | 681 | 6.92 6.72 | 6.44 


Average results, making deduction of 3 cwt (or 14 ¢wt ) per 
hour for detentions; but eliminating other 
| than selected work. 


Average, 


0,188 | 0.182 | 0.201 | 0.175 





0.006 | 3.20 | 0.026 | 12.93 | 24.68 | 24.05 





Items marked thus (*) are from May 14th to July 31st, 1909, inclusive. 

The eleven compounds which have been in service on this railway | 

since June, 1907, have been no heavier on repairs than the simple 

ones, and results seem to point to the maintenance cost being 

r. 

ane summary in Table X. is extracted from Table IX. in regard to 
© economy of the compound over the simple engine and of the 

superheater over the non-superheater. 

: his epitome clearly shows how results in locomotive working 

are influenced by the range of operations involved. 


advantageous ?”” 
a greater number of expansions. In the case of the superheated 
engine, this has to be accomplished in one cylinder, and to main- 
tain the power of the engine, and utilise the superheat, a large 
diameter of cylinder with an earlier cut-off is employed. There 
are two main systems, namely, “high superheat” and ‘‘ low 
superheat,” the former being more than 200 deg. Fah., and the 
latter less than 100 deg. Fah. above saturation point. 
The author will confine his remarks to high superheat. 


Under 





Both systems attain their object by permitting | 








Allowing for condensation losses, assumed at 15 per cent. in the 
compound, the theoretical number of expansions is reduced from 
3.63 to 3.09, and assuming no such losses in the suverheater 
engine, the number of expansions is :— 


Simple 1.87 
Compound 3.09 
Superheater . Pete SO ee rag ct AR ae 2.38 

allowing for enhanced volume... 2.97 


N.B.—The enhanced volume is based upon the fact that about 25 per 
cent. less weight of steam at 200 deg. Fah. superheat is necessary, and the 
above figures show that the compound is slightly superior to the super- 
heater, when regarded from the point of view of expansion range. 

The object of high superheat is to maintain the steam in a dry 
condition throughout the stroke. There are two condensation 
losses, namely, that due to steam meeting cylinder walls, &c., 
during admission, and that due to conversion of heat into work 
during expansion. The expansion period lengthens as the cut-off 
decreases, and, consequently, if the superheat is correct for the 
earlier cut-offs with their long periods of expansion, it is too great 
for the later cut-offs, and the exhaust steam may carry with it a 
considerable quantity of heat, thereby reducing efficiency. It 
would appear that there is less flexibility with a superheater 
engine, as no doubta great loss of heat occurs when the engine is 
being forced. It will be inferred from previous remarks that there 
is considerable difficulty in designing a compound engine which 
will deal in a satisfactory manner with the varying quantities of 
steam admitted to the high-pressure cylinders. No such difficulty 
exists with a superheater engine. 














TABLE X, 
No. | | Com- | Super- 
| | pounding. | heating. 
< = P . per cent. } per cent. 
j On basis of total time per engine mile) | 
1 and total coal and oil per engine ton- 10.8 13.3 
Me ee ie ae | 
| ( On basis of total time per traction mile | 
2 |, and total coal and oil per traction ; 9.8 | 13.5 
CIES co os > RE RL xs ae | 
‘On basis of total time per train mile | | 
3 |, and total coal and oil per train ton- } 24.9 | 16.3 
\ mile ea ge i 
On basis of total time per engine mile | 
4 |, and reduced coal only and oil per ; 11.3 14.6 
engine ton-mile .. .. .. .. .. / 
If On basis of traction time per traction \ 
5 iF mile and reduced coal only and oil } 13.2 16.0 
\\ per traction ton-mile .. .. .. ay 
| (On basis of train time per train mile 
6 and reduced coal only and oil per 16.8 j 16.6 
| | eee ee J 
} 
| ( On basis of running time per train mile 
7 |, and reduced coal only and oil per - 16.3 19.3 
\ train ton-mile a eae Be | 
| 








After duly considering the available facts, the author com- 
menced his practical investigations by applying Schmidt’s system 
to an existing design of 6-wheeled coupled goods engine, Fig. 2 
and Fig. 8. The application demanded alterations, such as 
boiler tube-plate details, larger cylinders, smoke-box arrange- 
ment, &c.; Figs. 5, 11, 15, and 16 (ante) illustrate the design after 
alterations. The opening in the regulator was reduced in area 
from 19.6 square inches to 13.28 square inches, the steam pipe 
having an area of 19.6 square inches and the superheater tubes 
17.89 square inches. The valves were of the piston type, with 
inside steam admission. The piston rods were provided with air- 
cooled metallic packing. The employment of automatic anti- 
vacuum valves and a by-pass valve gave freedom when coasting. 
Relief valves were also used on the cylinders and steam chest, to 
Obviate any danger from accumulation of water. Lubrication, 
which is important, is performed by a six-feed mechanical lubri- 
cator (Ritter). A Steinle-Hartung pyrometer is fixed in the cab to 
indicate the temperature in the header, and a pressure gauge 
shows the steam-chest pressure. Further particulars of these 
engines are given in Table XI, 

At the end of ten months’ working, investigation showed that 
the superheater could haul 10 per cent. more load than the non- 
superheater engines of the same class, and, consequently, their 
rating has been enhanced by this amount. A further six months 
elapsed, and the results were so promising that the author resolved 
to build twenty more superheater goods engines, similar in all 
respects to those in service, and also apply superheaters to. some 
passenger engines. He also, in order to obtain reliable informa- 
tion, decided to investigate every detail in connection with the 
working of these engines on similar lines to those carried out on 
the compounds. The details of these investigations are embodied 
in Tables VII. and IX., also in Tables C and D. 

Table C, deduced from the drivers’ returns and guards’ road 
notes, shows for the non-superheater and superheater engines a 
train mileage 53,000 and 69,000 respectively, a ton-mileage of 
about 19 millions and 25 millions, a total coal consumption of about 
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44 millions and 5 million pounds, which represent an economy in 
total coal per train mile of 12.6 and per ton-mile of 12.4 per cent. 
in favour of the superheater. The average tonnage per train mile, 
exclusive of engine, was 364 tons. The non-superheater engines 
ran 60 per cent. train to engine miles, and the superheaters 61 per 
cent. An epitome of the coal consumed per ton mile is given in 
Table VII. Eliminating other than selected work of both types 
of engines, the economy in coal is 12.93 per cent. per ton mile for 
the superheater—see Table VII. When under steam the actual coal 


TABLE XI. 


Non- —— 
superheater. Superheater. 


Diameter of cylinders, in. .. 
Stroke of piston, in. 
Length of ports, in. * 
Width of steam ports, in. .. 

Width of exhaust ports, in. 

Area of steam port passages, sq. in. 
Area of steam ports, sq. in... 
Area of exhaust ports, sq. in. 

Lap of valve, in. Bectcs ts 
Lead of valve, in. .. 

Travel of valve, in. 


TuRes. 
Ordinary fire tubes, 1jin. O.D. 
Special fire tubes, 43in. O.D. 
Superheater tubes, 1gin. O.D. . 
Length between tube plates ; 
Heating surface, outside tubes, sq. ft. 
fire-box, sq. ft. 
i a total, sq. ft. .. 
Superheater surface, inside, sq. ft. 
Grate area, sq. ft. . 
Working pressure, 


— 54 
10ft. 9gin. 10ft. 9gin. 
1022.5 762.5 
107. 
1130. 


6 


” ” 


aah cs 18.7: 
Ib. per sq. in 180 


leading . 
driving . 
trailing 


Weight of engine, empty, 


Totals 
eading 


riving 
trailing 


Weight of engine, full, } 


” 


Totals 


consumption for this class of engine is 3 cwt. per hour. It was 
therefore decided to deduct 14 cwt. per hour for the time the engines 
were standing. Table D gives the results after this deduction, when 
it will be seen there is an economy of 13.65 per cent. in favour 
of the superheater. On this same table a further comparison is 


TABLE XII. 





Superheater Super- Non-super- 
with piston heater with heater with 
valve. Dslide Dslide valve 
Fig. 6. valve. Fig. 3. 
Diameter of cylinders, in... 
Stroke of piston, in. 
Length of ports,in. .. .. 
Width of steam ports, in. .. 
Width of exhaust ports, in. = 
Area of steam port passages, sq. in. 
Area of steam ports, sq. in. ; 
Area of exhaust port, sq. in. 
Lap of valve, in. .. aA 
Lead of valve, in . 
Travel of valve, in. 


TUBES. 
Ordinary fire tubes, 13in. O.D. 
Special > 47in. 
Superheater tubes, lgin. ,, 
Length between tube plates 


HEATING SURFACE. 
Outside tubes, sq. ft. .. 
Fire-box, sq. ft. 


Total, sq. ft. 


Superheater surface, inside, sq. 
Grate area, sq. ft. or - 
Working pressure, Ib. per sq. in. 
22 
451 
18 4 3 17 
1214 0 12 


45 4 0 4464 «0 


Weight of engine empty, bogie : 
” i a driving .. 
trailing 
Total 41 6 0 
0 
0 
0 


13 16 
16 10 
14 10 


0 
0 
0 


1417 2 
1718 0 
1415 2 


bogie 
driving 
trailing 


Weight of engine, full, 


Total 0 47 11 0 44.16 0 


made by converting the whole of the work into ton-miles, assuming 


200 tons per mile hauled for the class of shunting done by these | 


engines. The economy now becomes 12-7 per cent. when the 


Arrangement of Forced Lubrication. 


Fis, 61. 











Inst ‘ 
wn 


compound, It will be observed in perusing these figures, that the 
compounds saved more time on the road than the other three 
classes. On the running train time per train-mile basis, this gain 
amounted to 8-6 minutes in every 100 minutes, as against 5-0 
minutes for the superheaters—a relative time economy of 3-6 per 
cent. In regard to the question of coal economy, the superheater 
engine shows an advantage over the compound, if time element, 
together with coal and oil, are included after deductions are made 

| for detentions, light engine, shunting, &c.; but when these deten- 
tions are included, the compound is more economical than the 

| superheater. These results point to the fact that the frequent 
stoppages of trains are prejudicial to superheating. When a 
stoppage takes place for about four minutes the temperature of the 
superheater elements drops to about that of saturated steam, and 
it is owing to the superheating system having to be re-heated after 
each stoppage, that the economy is reduced. The same remark 
applies also to lines which are made up of heavy undulations, where 
probably half the distance is run with aclosed regulator. It seems 
reasonable to expect that the greatest economy will be attained on 
runs of long distances, over fairly level roads, where the regulator 
is kept open for the greater portion of the journey. 

Passenger superheaters.—Five engines of the eight-wheeled bogie 
passenger class—Fig. 6 and Fig. 12 axte—have also been fitted with 
superheaters—Schmidt’s system. Four of these engines have 
20in. cylinders, inside steam admission piston valves, operated by 
the Walschaert motion. 
with unbalanced valves D type, and the standard Joy motion. 


Table XII. gives the leading particulars of these two types of | 


engines, and also of the non-superheater passenger engine. 

A special feature of the superheater engine with s!ide valves is 
the method of lubricating the valves, pistons, and packings, Figs. 
60 to 65, 

Lubrication.—For lubricating the valves, the cylinder port faces 
are provided with a number of small holes, fed by oil from a 
single pipe commected to a mechanical lubricator—see Figs. 64 and 
65, To further ensure oil being properly distributed, the faces of the 
valves themselves have also several small holes. The piston-rods 
and valve spindles have forced lubrication supplied to the steam 
side of the packing, also the cylinder barrel receives oil from the 
same lubricator. At first, cast iron valves were used, but proving 
unsuitable, bronze valves were substituted. No undue heating has 
been experienced with either valves, pistons, valve or piston-rods, 


even with non-stop runs of seventy minutes, proving that air- | 


cooled devices for metallic packing, as used in Germany and else- 
where, are not necessary when the method of lubrication is an 
efficient one. Both balanced and unbalanced valves have been 
tried on the Continent with doubtful success, probably due to 


some defect in the system of lubricating, but the method tried by | 
the author proves that even unbalanced valves can be operated | 


successfully under highly superheated steam, providing the lubri- 
cant is properly administered. 

These engines have now been in operation several months, and 
the coal saved, computed from figures obtained from the drivers’ 


and guards’ returns, is 21.4 per cent. per train mile, and 21.9 per | 


cent. per ton-mile. The author does not produce details as to how 
these figures are obtained, but it may be taken that the same 
method was observed as with the goods engines. It will be 
gathered that the superheating of passenger engines shows greater 
economy than the goods, and this may be attributed to the fact 
that shunting, light engine, ballasting, and detentions, are small 
factors in the working of passenger engines as nearly 90 per cent. 
of the engine miles are train miles. 

The slide valve engine is not so economical as _ the piston valve 
engines, the saving being 18.5 per cent. per train mile, and 15.3 
per cent. per ton-mile, but in oil consumption it is 7 per cent. 
lower. 


19in. for the slide valve engine. The valve motion of the latter 
engine is arranged to give 10 per cent. later cut-off than the 


former when operating in the usual running position of the | 
This later cut-off is probably detrimental to coal | 


reversing lever. 
economy, as owing to the shorter expansion range, some of the 
superheat is lost without doing useful work. 


Owing to the increased tractive effort of these superheaters, | 


they were put in the same link as the 10-wheeled ‘ Atlantic” 
type, which are 14 tons heavier, and consequently the work per- 


formed is all the more to the credit of the superheater engines, | 


although it is not contended that they can negotiate the maximum 
performances of the ‘* Atlantic ” engines. 

The author has not obtained the water consumption in any case, 
but it naturally follows the fuel economy. The extra first cost of 
construction, and the question of maintenance can be brought out 
during the discussion. 





YEAR-BOOKS, DIRECTORIES, AND POCKET- 
BOO 


‘*ELEcTRICAL Trades’ Directory and Handbook, 1910.” 
28th annual edition of this well-known directory, published from 
| the offices of the Electrician, Salisbury-court, Fleet-street, E.C., 
| price 15s. net, has now made its appearance. In addition to form- 
| ing an invaluable guide to the electrical industry both here and 
| abroad, the directory contains many other features of interest and 


importance to manufacturers, contractors, and all others connected | 
in any way with the output and handling of electrical machinery. 


| The year’s progress in the various branches of the profession, 
traction, power, telegraphy, tele- 


phony, lighting, &c., is given at | 


length, and a summary of parlia- 
mentary work affecting them 
forms not the least valuable 
feature of the volume. 
latter connection a special digest, 
see by Mr. A. C. Curtiss- 

ayward, is to be found here, 














giving the law as it bears on many 
points of professional interest. 
There are over 2000 pages in the 
volume, which shows a thorough 
































set up by its predecessors. 





“The Britishand Foreign Guide | 


to the Engineering, Steel, and 
Hardware Trades, 1910.”—This 
year’s issue is, like its forerunners, 
an international directory. The 
names and addresses of nearly 
200,000 of the leading merchants 
and manufacturers at home and 
abroad are here to be found cata- 
logued in four languages—Eng- 
lish, French, German, and 
Spanish. As a guide and work of 
reference, the volume should con- 
tinue to merit the esteem of all 
manufacturersand others engaged 
in trade in or with this country. 
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weight of engine is not included (Table D). When, however, the 
weight of engine is added, the economy decreases to 12-0 per cent.; 


but if the coal consumed during the detention period is not | 


deducted, the figures become 11-0 and 11-7 per cent. respectively. 
Table 9 gives the results when the engines are considered under the 


It ispublished by Adolphe Francis, 
Limited, 32-36, Fleet-street, E.C., 

price 10s. 
‘*The Engineers’ Year-book for 
1910,” by Mr. H. R. Kempe, attains with the present issue 
its seventeenth annual appearance. As before advantage has 
n taken of the new edition to revise thoroughly all the 
old parts and to add fresh sections where such were called 
for. Some idea of the extent to which the book has been 


“time element,” and coal and oil consumed, as in the case of the | increased since its first appearance may be gathered from the 


The reason for the greater consumption of coal is, that the | 
piston valve engines have 20in. diameter cylinders compared with | 


The | 


In the | 


adherence to the high standard | 





——— 
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t its pages, which formerly numbered 596, now 
The contributors to the volume are all recognised 
specialists, and in its tasteful binding it should find an importa 
place among the really essential works of reference. The Y¢ es 
book is published by Crosby Lockwood and Son, 7, Station 
Hall-court, Ludgate-hill, E.C., price 8s, a 
“The Shipping World Year-book for 1910” contains a directo, 
of the ports of the world, the tariffs of the different nations at 
much other information of a kind suited to the needs of shi 
masters and owners. It is published by the Shipping Works 
Arundel-street, W.C., price 7s. 6d. “ 
We have also to acknowiedge receipt of ‘‘ Khodes’s Directory of 
Passenger Steamers, 1910,” published by G. Philip and Son 
Limited, 32, Fleet-street, E.C., price 2s. 6d.; “The Public 
Schools Year-book, 1910,” published by the Year-book Press prin 
of Swan Sonnenschein and Co., Limited, 25, High-street, Bloons. 
bury, W.C., price 3s, 6d. net, and ‘The Directory of Shipowners 
Shipbuilders and Marine Engineers, 1910,” published by the 
Directory Publishing Company, Limited, 3, Ludgate-cireys. 
buildings, E.C., price by subscription 5s., otherwise 10s. , 


o_ tha amount to 





CATALOGUES. 


The fifth engine has only 19in. cylinders, | 


THE Vincit Company, Limited, 67, Aldersgate-street, E.(’, This 
firm has sent us a well compiled catalogue which has reference to 
goods made of two artificial abrasives, ‘‘Carborundum” and 
**Electrite.” 

Buck AND HICKMAN, 2 and 4, Whitechapel-road, London, K,— 
‘‘Tron and Steel” is the title of a neat little book to hand from 
this firm. It gives the sizes of iron and steel of various sections 
as stocked by this firm in London. 

O. SHANKS AND Co., 17, Little King-street, Camden Town,—A 
circular which has been sent to us by this firm deals with the 
‘**Osco” parattin brazing apparatus. Prices and other particulars 
of interest to buyers are given. 

FRANCIS MorRTON AND Co,, Limited, 17, Victoria-street, West. 
minster, S.W.—From this firm we have received a circular contain. 
| ing a collection of views and particulars of work carried out in 
various parts of this and other countries. 

THE Power Gas CorPORATION, Limited, Stockton-on-Tees, 
| This company’s latest furnace pamphlet has reached us. It illus. 

trates some of the types of gas furnaces which are at present in 
use in connection with the ‘‘ Mond” heating producers. 

THE TUDOR ACCUMULATOR COMPANY, Limited, 119, Victoria 
| street, London, 8.W.—A catalogue dealing with stationary cells 
| has reached us. Tables giving prices, dimensions, discharge rates, 
and so forth are given ; also other particulars relating to the con- 
struction of these cells. 

Jens OrtTeN Bovine anv Co., 94, Union-court, Old Broad 
street, London, E.C.—A well — little pamphlet is to hand 
from this firm. It deals with flexible insulating couplings suitable 
for various kinds of service. Prices, dimensions, and other par 
ticulars of interest to buyers are given. 

SIEMENS BroTrHEerRs’ DYNAMO Works, Limited, Caxton House, 
Westminster, 8. W.—Price list 6& bas reached us. It has reference 
to “Zed” cartridge fuses, distribution boards, fuse and switch 
| boxes. We have also received a new catalogue having reference 
to protective devices for telephone installations. 

JAMES KEITH AND BLACKMAN AND Co., Limited, 27, Farringdon- 
avenue, London, E.C.—‘‘ Mechanical Draught” is the title of a 
little booklet which has been issued by this company. This book- 
let contains information which should prove useful to steam users 
| and those associated with the design of boiler-house equipment. 

BEcK AND Co., Limited, 130, Great Suffolk-street, London, 8. E. 
—This is a well got up catalogue having reference to the 
‘* Imperial” positive water meter. The catalogue contains some 
excellently coloured illustrations, and the descriptive matter is 
clear and concise. Tables giving prices, telegraphic codes, &c., are 
| given, 

ANDRE CITROEN AND Co., 19-21, Queen Victoria-street, London, 
| E.C.—A well got up little pamphlet has reached us which show, 
| Citroén gears at work in connection with various kinds of services 
| We have also received a circular from the same firm which, with 

the aid of some illustrations, sets forth the advantages claimed for 
| these helical gears. 

YORKSHIRE BOILER CoMPANY, Limited, Leeds and Manchester. 

In addition to an illustrated description and test of the York- 
shire boiler this pamphlet contains particulars of the firm's 
specialities, which include a feed-water circulator, fuel combus 

| tion indicator, smoke preventer, CO, recorder, automatic damper 
| regulator, economiser cleaner, draught gauges, &c. 

J. BEARDSHAW AND Son, Limited, Baltic Steel Works, Sheffield. 
An interesting little booklet has been received from this firm. It 
is entitled ‘*‘ Notes on High-speed Steel, Saws, Drills, &c.” The 
booklet contains a considerable amount of useful information 
regarding speeds and feeds for high-speed tools, such as drills and 

| saws, and it also has reference to the use of high-speed steel in 
various other forms. 

AMBROSE, SHARDLOW AND Co., Limited, Attercliffe, Sheffield. 
| The specialities described in this catalogue include crank shafts, 
axles, and steering arms for motor cars, valves, stampings, gear 
wheels, white metal, and anti-friction bearings. The firm makes a 
special feature of chrome vanadium steel crank shafts, axles, Xc., 
| for motor vehicles. The sole agents for the firm are Barron and 
Bithell, 3, New-street, Birmingham. 

JoHN Fow1LerR AND Co., (LEEDS), Limited, Leeds.—‘‘ Steam 
| Cultivating Machinery” is the title of a handsome catalogue 
| recently published by the above firm. In addition to general 

information for the use of intending purchasers, the catalogue 
contains descriptions of the double engine system, the single 
| engine system with double acting implement, and the direct 
| traction system. The illustrations are all excellently produced, 
and some of those devoted to primitive methods of ploughing are 
full of interest as showing the headway which mechanical cultiva- 
tion has made in recent years. 

THE AMERICAN Locomotive Company has recently issued 
Bulletin No. 1001, entitled ‘‘Train Resistance,” which is a con- 
densed and yet very complete discussion of this subject. The 
figures and formule given in the bulletin, we are told, are based 
on a careful and analytical study of the most recent and exhaustive 
dynamometer tests and data obtained from the best authorities, 
and are probably more nearly correct for average American rail- 
way conditions than any other like figures at present in use. The 
data is arranged in the form of tables and charts for convenient 
use, and the bulletin is one which will be of great practical value 
to railway officials. 

Veritys, Limited.—The Verity-Barlow lift, which is illustrated 
and described in this catalogue, is an electric lift of the continuous 
type, but of modified form. In the simplest form—as illustrated 
by a cardboard model, which the makers have sent us—it consists 
of a large wheel, driven by the motor. To a crank pin in the 
| wheel the tail of the lifting rope is fastened, and in each revolution 
of the wheel the cage is raised and lowered. By a very ingenious 
arrangement of sheaves, one of which is on the crank pin, the 
amount of lift can be multiplied whilst still keeping the general 
principle of constant revolution in one direction. One great advan- 
tage is that acceleration and deceleration are secured automati- 
cally. 

JONES AND LAMSON MacHINE Company, 97, Queen Victoria- 
street, London.—This company has sent us a well compiled book, 
which is entitled ‘‘ Machine Building for Profit and the Flat 
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rret Lathe.” The book contains over 250 pages, and there is a 

siderable amount of interesting reading matter. Among other 
cons s, it deals with the principles of lathe design, turret lathe 
— observation of running machines, the importance of 
deeenbility, &c, There are many excellent illustrations showing 
adap if bar and chuck work, &c. That section which is set 
escribing the Hartness flat turret lathe is an interesting 
book, and it is admirably illustrated. 
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E IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Holidays. 

Tur Easter holidays have come as a welcome break from 
business, but fortunately there has been no occasion to prolong 
them unduly, since there is a fair amount of work In hand to be 
got on with, alike in the engineering trades and in the iron and 
steel industries. 


Hopefulness. 

The general tone is one of hopefulness, and the change in 
the weather is noted with satisfaction as being favourable to agri- 
cultural interests. If the farmers can get on to the land and make 
up their leeway the crons mav yet do well, and may result ina 
favourable harvest, which would mean much to the metallurgical 
interests. The renewal of exviring contracts upon an adeanrte 
scale is looked forward to at the ensuing quarterly meeting of the 
Midland iron trade to be held in Birmingham on Thursday, 
April 14th. Inquiries show a disposition among consumers to 
arrange for fairly liberal supplies. | Meanwhile. quotations are 
maintained in most denartments, being kept up to a large extent 
by the high prices asked for fuel. 


Steel in Gcod Demand. 

There has recently been a good demand for steel. espe- 
cially for structural purposes, Makers quote angles £6 2s, fd. to 
£6 hs, girder plates £6 Fs. to £6 7s, #d.. joists £6 fs., and mild 
steel engineering bars £6 7s, #d, to £6.17s. 6d. Boiler plates are 
in improved reanest at £7 10s. Semi-finished steel ocennies a | 
good position. Ressemer steel sheet-bars are quoted £5 2s, 6d., 
and Siemens £5 5s. 


Manufactured Iron Steady. 

The various mills and forges are fairly well engaged and 
are expecting to be still better occupied shortly. Marked bars are 
still anoted £8. unmarked £6 5s. to £6 10s., and galvanised sheets 
£11 15s. to £12. For rivet iron £6 15s. to £7 is asked, and for 
gas strip £6 10s. to £6 12s, 6d. 


Pig Iron Firm. 

The prices of coal and coke continue to sustain pig iron 
quotations at their recent levels. Producers auote cinder forge 
pig iron 48s., part-mine 50s. to 51s., best all-mine forge 8is,, 
foundry 90s.. and cold-blast 115s. For Northamptons 49s, to 50s, 
is asked, and for Derbyshire 50s. to 51s. 


The Chain Trade. 

Satisfaction is finding expression—and well it might do— 
among the sadly undernaid female workers in the Cradley Heath 
chain-making trade at the announcement that the Cradley Heath 
Trade Board. which began operations less than three months ago, 
has obtained better conditions for the women employed in the 
chain trade. It is said that hundreds of them have been earning 
less than 6s. per week. In futurea woman chain-maker of average 
capacity will not receive a wage of less than 11s. 3d. for a week of 
fifty-four hours. This in itself is little enough, but it represents 
in many cases an advance of about 100 per cent. Tmprovement 
in this badly sweated industry has for many years been urgently 
needed. 





Railway Rolling Stock. 

Although there have recently been a few good orders, 
employment in the railway rolling stock industrv of late can only 
bedescribed as fairly steady. the demand as a whole having remained 
below the productive capacity of the district. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Wednesday. 
Pig Iron Improving. 

As can be readily understood. the attendance on onr Tron 
Exchange on Tuesday was meagre in the extreme. It was evident 
that the market was dominated bv holiday influences, as there was 
a great lack of buvers : indeed. there was scarcely a large bnyer 
to be seen about the ‘‘Boards.” It is noteworthy, as the result of 
inauiries, that there was an excellent undercurrent. Merchants 
intimated in unmistakable terms that the next move would be 
upwards, Lincolnshire and Derbyshire did not show mnch chance, 
but, Middleshrough and Scotch makes were higher. while hematite 
registered Js. to 2s, per ton more for prompt delivery. This is 
attributed not only to the heavy shipping demand. especially from 
the Continent. but also to the increased demand for armour plates 
and heavy engineering. Forge iron does not show much movement. 





Finished Iron and Steel. 

The vrincirial feature of note is the recent advance in 
plates for tank, girder and bridge work of about fs, per ton. No 
doubt the strong tone characterising the shipbuilding industry will 
further stimulate this branch, as also steel products generally. 
There are still no foreign billets to be had on spot, and the run on 
the English-made stuff continues. 


Copper. 


é Manufactured showed practically no change, but tough 
ingots were a shade lower. 


Tin and Lead. 


Ingots were dearer, but sheet lead about 10s. per ton 
lower, 


Quotations. 

Lincolnshire. No. 8 fonndrv, 56s.; Staffordshire, 4s, 6d.; 
Derbyshire, fés, to ffs, 2d.; Northamptonshire, 5s, to 58s, 6d. : 
Middleshrough, open brands. prompt. 60s. 4d.: April-Tne. 60s. 104. 
Scotch : Gartsherrie, 63s, : Glengarnock. 62s, to 62s. 6d. : Eelinton, 
Als, 9d., delivered Manchester, West Coast hematite, 69s. 6d.: 
Fast Coast, ditto. 67s 6d.. both f.o.t. Delivered Heysham: Gart- 
sherrie, 61s.; Glenvarnock. 60s. to 60s, 6d.; Felinton, 59s. 9d. 
Delivered Preston: Gartsherrie, 69s,; Glenoarnock, 61s. to 61s. 64. : 
Rglinton. 80s. 9d. Finished iron: Bars, £6 14s.: hoops, £7 7s. 6d.: 
sheets, £8 to £2 Qs. RA, Steel: Pars, £6 15s.: Lancashire hoons, 
t7 7s. 6d.: Staffordshire ditto. £7 7s. 6d.: sheets, £8 to £8 2s, 6d.: 
boiler plates, £7 7s, 6d. to £7 12s, 6d.: plates for tank, girder and 
bridge work, £7 to £7 2s. 6d: Enolish billets, £5 Ss. to £5 10s.: 
foreign ditto, none offering ; eold drawn steel. £9 10s. to £10. 
Conver: Sheets, £73; touch incot. £62 10s.: best selected, 
£62 10s. per ton. Copper tnhes, 83d. to 9d: brass tubes, 7d.; 
condenser, 8d.; rolled brass, 63d.; brass wire, 68d.; brass turning 











rods, 63d.; yellow metal, 6}d. per lb. Sheet lead, £16 10s. per 
ton. English tin ingots, £148 to £149 per ton. 


The Lancashire Coal Trade. 

Business on the Coal Exchange on Tuesday was practi- 
sally at a standstill, there being scarcely any members present. 
A reduction of 10d. per ton in house coal on April Ist was fore- 
shadowed, Otherwise there was no change to note. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The business done during the week, although somewhat 
affected by the holidays, has aggregated at quite a respectable 
number of orders. Indeed, the demand is very satisfactory, and 
consumers are showing that they have considerable requirements, 
and are likely to increase them further later on in the year. A 
general feeling pervades business circles that there will be a great 
revival in trade in the autumn of the year. At any rate, buyers 
are anxious to cover their requirements well ahead, and makers 
are taking care not to oversell themselves, as the chances are that 
there will be a considerable improvement in prices. This view is 
strengthened by the fact that stocks are low, and that makers 
are clearing away from their works all the iron they are pro- 
ducing. Warrant iron in stock has gone down about 2000 tons 
during the last few weeks, and it now stands at 27,604 
tons, while the stocks in the hands of makers are lower 
than they have been for some time past. Mixed Bessemer numbers 
are still quoted at 70s. per ton net f.o.b., and warrant iron at 
68s. 9d. net cash sellers, 3d. less buyers. Special hematites range 
in price from 72s. upwards, according to the character of the 
specifications submitted. A steady run of trade is being done in 
ferro-manganese and spiegeleisen. and much more attention is 
being devoted to these higher grades of metal than has ever been 
known before. There isa steady demand for charcoal iron, but 
the production has been stopped owing to the scarcity of charcoal 
fuel, which is produced in the district. Scrap iron is in good 
demand, especially the best sorts. Tron ore is a much better trade 
than of late. Some of the works are largely supplied with raw 
material from their own mines, but in the majority of cases smelters 
are compelled to buy much of the ore they sme!t from local mining 
companies. Pricesat present range from 14s. to 21s. per ton net at 
mines for ordinary and best classes, Large supplies of foreign ores 
are coming into local ports. 





Steel. 

The holidays are being observed in this district this week 
at the steel works, but orders are well held, and the demand for 
Bessemer classes remains good. There is, however, no production 
of mild steel. although the demand has improved and although 
prices have advanced. Heavy rails are at £5 10s. net f.o.b., and 
ship plates at £6 10s. net cash. There is every prospect of a con- 
tinuance of good trade in Bessemer classes of iron. 


Shipbuilding and Engineering. 

The prospect of Vickers, Sons and Maxim getting the 
order for a Turkish battleship is considered a verv good one, as 
the nevotiations are almost wholly settled. News is to hand also 
that this firm has been entrusted with the order to build a cruiser 
for the new Chinese navy, as the first item in the proposed new 
fleet. This firm is already very well off for orders. Engineers are 
assured of a still busier time in the near future. 


Shipping and Fuel. 

The shipping trade remains actively employed, and still 
further increases of exports of metal are shown as compared with 
the corresponding neriod of last year. Freights are firm. Coal is 
in good demand. Coke is dear, and deliveries adequate to require- 
ments are difficult to get in some cases. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
The Holidays. 

AT the time of writing business has searcely resumed its 
normal course, holiday influences still predominating. Operations 
atthe works have not been so restricted this Easter as a year ago. 
This is welcome evidence of the improvement in trade, but it is 
chiefly confined to the lighter steel branches, where the holiday 
break was not particularly welcomed by manufacturers owing to 
the large number of orders on hand for foreign markets. 


The Coal Market. 

There has naturally been little movement in the coal trade. 
The pits resumed operations on Wednesday, but, as usual, there 
was nothing like a full complement of men, and work will not be 
on a normal scale till next week. In the meantime, colliery stocks 
are down considerably, and prices all round are firm. There has 
been some business in gas coal. and we hear of contracts being 
placed at 1s. advance on expiring rates. House coal is auoted very 
firm for the time of the year, and it would occasion little surprise 
if no ‘‘snmmer” prices were conceded this year. Quotations 
are :—Rest Barnsley, 12s. 6d. to 13s. fd. per ton; secondarv 
descrintions, 10s. 6d. to 11s. per ton. at the pits. There is little 
doing in the slack market. rates being unchanged as follows :— 
Rest washed smalls. 5s. 6d. to 6s.; best hard slacks, 5s. 6d to 
hs. 9d.: seconds, 2s. 9d. to 4s. 3d. per ton. A still firmer tone has 
heen develoved in coke, best washed sorts fetching this week 
12s. 9d. to 13s. 6d., and unwashed remaining at 1's. 6d. to 12s. 6d. 
ner ton at the ovens. We have heard of actual transactions in 
best washed furnace coke at 13s. per ton. 


The Iron Market. 

The very firm tone which characterised the iron market on 
the eve of the holidays is fully maintained, but there has been 
little or nothing really to test the position. Hematite prices con- 
tinue to be pushed un for forward deliverv. and a fair number of 
inquiries are circulating. A good deal of business is expected to 
result. but it must be remembered that the end of the quarter and 
the fact that a large number of firms are stocktaking are not con- 
ducive to mucb real activity in pig iron. It is unreasonable to 
expect that business will show any fresh exvansion until buyers 
have had an opportunity of seeing how the land lies at the 
quarterly meeting at Rirmingham. Current auotations, for deli- 
very in Sheffield or Rotherham, are :—Lincolnshire. No. 3 foundry, 
53s. 6d. per ton; No. 4 foundry, No. 4 forge, mottled, and white, 
52s. 6d. per ton : basic, 55s. per ton; Derbyshire, No. 3 foundry, 
54s. per ton; No. 4 forge, 52s, per ton. 


Finished Material, Heavy and Light Steel Trades. 

As reported last’ week. the finished iron branches are 
better off for work. but it is questionable whether the improvement 
has been such as to warrant any interference with prices at the 
monthly meeting of the Bar Iron Association next week. In the 
heavy engineering lines the revival continues very slow, apart 
from the Government work which has already been noted. Rail- 
wav steel manufacturers are in receipt of a fair quantity of work, 
and their plant is much better occupied, but there is still no sign 
of anv early improvement in the extent of the orders coming to 
hand from the home or foreign railways. Makers of such speciali- 
ties as tool steel and hich-sneed twist drills are amongst the 
few really busv people in the city, it being stated on reli- 





South Africa has also bought, and is still buying, very liberally of 
steel and tools for the Rand. Local boiler shops are fairly active. 
A good deal of interest is being taken locally in the forthcoming 
exhibition at Buenos Ayres, and all the leading manufacturers of 
railway stee] are taking part with a display of their productions in 
the way of tires, axles, buffers, springs, &c., with high-speed and 
other special steels of high tensile quality as side lines, 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 


THE market has been less unfavourably affected by the 
holidays than was looked for; indeed, the shipments were extra 
good, and the increase in the stock in Connal’s public store that 
was predicted has not to be chronicled. A very fair business has 
been done this week, and the outlook is really encouraging, all 
the indications being in favour of the sellers. The intelligence 
from the United States is not quite as satisfactory as it was, some- 
what of a lull in the demand being reported, but the predictions 
as to the future are altogether favourable. The hopes of the 
Cleveland makers that they would probably have to send a con- 
siderable tonnage of their pig iron to the States this spring are 
not likely to become facts, but other markets will take more, and 
a busy spring, as far as regards exports, is reported to be assured. 
No. 3 Cleveland G.M.B. pig iron for April f.o.b. delivery has been 
firm for nearly a fortnight at 51s. 9d. per ton, No. 1 at 54s., 
Nos. 4 foundry and 4 forge at 50s. 9d., and mottled and white at 
50s. 3d., while 6d. per ton more in each case has to be paid for 
May, and ls. for delivery in June. Makers, being well off for 
orders, are not pressing iron on the market for sale, and they are 
not likely to lose anything by waiting, for the future is very 
promising. 


Hematite Pig Iron. 


One of the most noticeable and satisfactory features of the 
iron market is the revival in the hematite pig iron business after a 
rather long period of quietness, and also of more or less unprofit- 
able prices. There has, within the last fortnight, been a sharp 
advance in the quotations, not only in this district, but also in 
Scotland and on the West Coast. In the North-East of England 
the price of mixed numbers for a long time stood at 65s. per ton 
f.o.b., but late last week 66s. became the general figure asked and 
realised, and this week the buyers have to pay 67s. for early 
delivery. Orders have heen placed for very large quantities at 
rates varying between 65s. 6d. and 66s. 6d., and now producers 
can take their time about selling. When the revival in the shiy- 
building industry is considered, it is clear that the outlook is all 
in their favour, and East Coast hematite pig iron is still the cheapest, 
for 69s. is asked for West Coast, and 73s. for Scotch hematite. 
A year ago East Coast hematite makers, though they were able to 
obtain only 55s. per ton for their mixed numbers, or 12s. per ton 
less than to-day’s price, they were doing better in the matter of 
profits than at present, for then they could get their ore at 16s. per 
ton against 20s. 6d. now, that being 4s. 6d. more. making 9s. per 
ton more paid out for ore per ton of pig iron produced. Coke was 
obtainable at 14s. 6d. per ton where now 18s. at the least must be 
paid, or 3s. 6d. per ton more. These two items alone amount to 
more than the increase in the selling price of the pig iron, and then 
there is the extra cost of limestone, wages, &c. The cost of ore 
and coke is out of proportion with the price of pig iron, but 
apparently pig iron makers will soon have an opportunity of ad 
justing the situation. While 20s. 6d. per ton c.i.f. Middlesbrough 
is the price of Rubio ore for delivery this half-year, merchants quote 
21s. 6d. for the second half of the year. 


Realised Price of Manufactured Iron. 


The Board of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trade of the North of England have been 
informed by their accountants that the average net price realised 
by the producers in the North-East of England for the finished 
iron which they delivered during January and February, 1910, 
was £6 7s. 4.3d. per ton, that being about 8d. per ton less than in 
the previous two months. This brings the price down below 
£6 7s. 6d., and entitles the employers to reduce wages 24 per cent. 
from Monday this week, and thus takes off the advance which was 
given in January, as a result of the November-December ascertain- 
ment. The rate for puddling has been reduced 32d. per ton, 
bringing it down to 8s. 3d. per ton. In the corresponding two 
months of last year the realised price was £6 11s. 7.32d. per ton, 
or 4s. 3d. more. The figure obtained for iron rails was 
£5 8s. 1.85d. (increase on that of previous two months 8s. 2.64d.); 
iron plates, £5 15s. 6.65d. (increase 10.55d.) ; bars, £6 9s. 6.25d. 
(decrease 4s. 2.74d.): and angles, £6 19s. 2.27d. (increase 
ls. 7.17d.). The total deliveries were 31 per cent. greater than 
in November-December last year, the increase being nearly all in 
bars, which form over 70 per cent. of the deliveries. 





Manufactured Iron and Steel. 

There is a strong improvement in the steel trade, but so 
much cannot be said of the manufactured iron business, which 
undonbtedly is stiil in an unsatisfactory condition, with works very 
irregularly employed, whereas the steel-making establishments are 
kept in full swing, except that they have been closed this week for 
a couple of days for the Easter holidays. The demand is so pres- 
sing that these holidays have been shorter than usual. The pro- 
ducers have not changed their prices this week. but will make no 
concessions therefrom. Steel ship plates are at £6 10s., steel boiler 
plates £7 5s., iron ship plates £6 5s., steel ship angles £5 17s. 6d., 
iron ship angles £7, steel bars £6 5s., iron bars £7, steel joists 
£6 2s. 6d., steel hoops £6 10s., steel nail strip £6 7s. 6d, all less 
24 per cent. f.o.t. Galvanised and corrugated steel sheets, 24 
gauge, in bundles, are at £12, less 4 percent. Heavy steel rails 
are at £57s. 6d. per ton net f.o.b. Dorman, Long and Co., 
Limited, Middlesbrough, have secured the order for the rails and 
fish-plates required for the Victorian State Railways. 


Coal and Coke. 

The holidays have led to the stoppage of most of the. 
collieries during part of this week, and the supply has been rather 
short of requirements. A little while ago it was the short supply 
of steamers which caused lessened shipments: now there are plenty 
of vessels, but plenty of coals have not been forthcoming. The 
apprehension that labour difficulties in South Wales will lead to 
stoppages of collieries there, probably a general strike, has induced 
the Northumberland coalowners to put up their quotations 
substantially ; in fact, where 10s. 9d. was being asked for best 
steam coal f.o.b. a week or two ago, now 12s. 9d. to 13s. was 
quoted, with 10s. 6d. to 12s. for seconds, and 7s. fur smalls. Of 
course, these are likely to come down with a run now that an 
amicable settlement in Wales has been arrived at. There is no 
further news about the strikes in Northumberland on the question 
of the three-shift system. Best gas coals are at lls, 3d., and 
seconds at 10s. 6d.; while bunkers are at 10s. 6d. to 10s. 9d.; and 
coking coals at 10s. 6d. Coke is somewhat firmer in price, 19s. 
to 20s. per ton f.o.b. being quoted for foundry coke, and 18s. for 
furnace coke delivered at Middlesbrough. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General State of Business. 





able authority that there is almost a record output for America, 
France. and other markets abroad. There is also still a great 
deal of activity in the manufacture of agricultural and garden 
tools, and in this branch the season has been a very favourable one. 


TRADE has continued to expand slowly during the month 
now closed, and there does not seem to be anything in the general 
outlook tocause specialanxiety. There has beena substantial increase 
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in the course of March of work in the Clyde shipyards. A marked 
improvement has occurred in the steel trade, in marine engineer- 
ing, boilermaking, ironfoundry, and other departments of trade, 
including locomotive engineering. The railway traffic returns 
also give evidence of the general expansion of business throughout 
the country, and there is an increase of over half-a-million tons in 
the coal shipments from Scottish ports compared with the first 
three months of last year. 


The Pig Iron Market. 

The Glasgow pig iron market was closed from Thursday 
until Tuesday for the holidays. A large business was done imme- 
diately before the close, but prices were not much affected. 
Business has been done this week in Cleveland warrants at 
Sls. 94d. to 51s. 74d. cash, and 52s. one month and 52s. 9d. three 
months, transactions being also recorded at 51s. 94d. for delivery 
in seven days. Advices from abroad are not of a very stimulating 
character as far as raw iron is concerned. There does not seem to 
be much assurance of the United States requiring a great deal of 
Scotch iron, or, indeed, any extraneous supply of pig iron of what- 
ever quality. Continental reports are also for the most part 
colourless in this respect. 


Scotch Makers’ Iron. 

The demand for Scotch pig iron at home is quiet, but it is 
understood that makers are well supplied with orders for at least 
near delivery. The output of pig iron is steady, the furnaces 
making ordinary and special brands in Scotland numbering 36, 
compared with 39 at this time last year. Pig iron shipments have 
been rather better, amounting to 7272 tons, against 6025 in the 
corresponding week. Prices of Scotch makers’ pig iron are 
generally tirm, and in several instances quoted somewhat higher. 
The free at ship quotatio follows :—Govan and Monkland, 
at Glasgow, Nos. 1, 59s.; Nos. 3, 57 Carnbroe, No. 1, 61s.; 
No. 3, 58s.; Clyde, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Gart- 
sherrie and Calder, Nos. 1, 64s.; Nos. 3, 59s.; Summerlee, No. 1, 
66s.; No. 3, 61s.; , No. 1, 67s. 6d.; No. 3, 62s. 6d.; 
Coltness, No. 1, 85s. 60s. 6d.; Shotts, at Glasgow or 
Leith, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Eglinton, at Ardrossan, 
No. 1, 59s. 6d.; No. 3, 57s. 6d; Glengarnock, No. 1, 66s.; 
No. 3, 61s.; Dalmellington, at Ayr, No. 1, 64s.; No. 3, 59s.; 
Carron, at Grangemouth, No. 1, 65s. 6d.: No. 3, 60s. 6d. per 
ton. The arrivals at Grangemouth of pig iron from Cleveland and 
district were 10,502 tons, being 4653 tons more than in the corre- 
sponding week of last year. 


The Hematite Trade. 

The hematite pig iron trade continues strong, and makers’ 
ideas appear to be in favour of a further rise in prices. Cumber- 
land hematite has been done at 68s. in the open market, and there 
are reports current that as much as 70s. has been paid for future 
delivery. Merchants quote Scotch hematite 72s. 6d. per ton for 
delivery at West of Scotland steel works. There has been a steady 
advance in the prices of hematite ore, the aggregate rise being 
greater in proportion than that in finished pigs. The imports of 
iron ore into the Clyde this week amounted to seventeen steamship 
cargoes, and the arrivals to date considerably exceed those of this 
time last year. The current output of hematite pig iron in Scot- 
land is at the rate of about 14,000 tons per week, being 2500 tons 
weekly above the rate of production twelve months ago. 


Finished Iron and Steel. 

There has been a good business doing in the steel trade, 
shipbuilding material being in demand, particularly boiler plates. 
Structural material is in request for the eastern markets. The 
Australian Colonies are taking a fair amount of goods, with pros- 
pects of more. The maileable iron trade is slowly improving. 


Clyde Shipbuilding. 

Including the output for March, the new shipping 
launched in the Clyde since the beginning of the year amounts to 
84,638 tons, compared with 71,113 in the first three months of 
1909, and 60.084 in 1908. The output in the first quarter of 1907 
amounted to 121,352, and that of the first three months of 1906 to 
128,533, which latter figures were the highest ever attained in a 
similar period. The new contracts placed during March are large 
when the Admiralty work is taken into account. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade and the Crisis. 

FRoM the first some of the old authorities took a hopeful 
view of the situation, and events have justified them. The very 
magnitude of the threatened disaster was a stimulus for everyone 
to exert himself in trying to avert it, and the disposition among 
the men’s leaders to look at the points of difference with a good 
commun sense, unbiassed mind was happily reciprocated by the 
coalowners’ representatives. These were firm in holding to their 
convictions, but not stolidly so. As several who attended the 
meetings were free in admitting, the coalowners’ committee exhi- 
bited right through a kindly feeling, and the belligerent spirit sooften 
to the fore in disputatious argument was absent. The owners’ side 
and that of the men had not full strength. Mr. F. L. Davis, Mr. 
D. A. Thomas and Mr. D. Morgan were absent from illness, but 
Mr. Heppel and Mr. Shaw on the owners’ side, and Mr. Brace, 
Mr. Onions and Mr. Richards were competent guides, and brought 
sober judgment and tact into the discussion, and if, as conjectured. 
a substantial armistice of five years’ duration is the result, all the 
members who took part in the conflict will obtain the thanks of the 
community. That thestruggle was a severe one was shown by the 
act that at the meeting in London with Mr. Sydney Buxton, Mr. 
Onions and Mr. Brace strenuously exerted themselves, and the 
owners’ representatives on Saturday had an animated discussion, 
lasting several hours, so that at the end it was stated that 
practically, subject to some considerations, the suggested 
arrangements were in a fit state to be laid before the men. 
The latest phase of the discussion, now being carried on in 
London, is that the miners’ executive are holding out against 
agreement in respect of payment for abnormal places, but the 
majority of the Miners’ Federation of Great Britain are not dis- 
posed to support this contention, and most decidedly will advise 
the Welsh leaders to settle matters, and will strongly oppose 
resorting to a general strike. ‘‘ Mabon” is now back at his post, 
and may be expected to support the ‘‘ peace party.” 


Latest Market Quotations, Cardiff. 

With a resumption of business after the holiday the tone 
was a slight continuance of holiday features and a thin attendance. 
Some disappointment was expressed on ‘Change, Wednesday, that 
the generous attitude of the coalowners had not met with a hearty 
response, but a little delay is but natural and all is expected to end 
well. Coal quotations at Cardiff :—Best 8. 9d. to 17s. ; 
seconds, 16s. to 16s. 6d.; ordinaries, 15s. 6d. s.; best drys, 
16s. 3d. to 16s. 9d.; ordinary drys, 15s. to 15s. 6d.; best washed 
nuts, 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed 
peas, 12s. to 12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 
10s, to 10s. 6d.; best ordinaries, 8s. 9d. to 9s. 3d.; cargo smalls, 
7s. 9d. to 8s, 9d.; inferior kinds, 7s. to 7s. 6d.; very best Mon- 
mouthshire black vein, 15s. 6d. to 16s.; ordinary Western Valleys, 
15s. to 15s. 3d.; best Eastern Valleys, 14s. 3d. to 14s. 9d.; seconds, 
13s. 6d. to 14s. Bituminous: Best households, 17s. 6d. to 18s.; 
best ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, large, 17s. 6d. 
to 18s.; brush, 13s. 9d. to 14s. 3d.; smalls, 10s. 6d. to 11s.; 
No. 2 Rhondda, 13s, 6d. to'13s. 9d.; through, 10s. 6d. to 11s.; 
smalls, 7s, 6d. to 7s. 9d. Patent fuel, 15s. 6d. to 16s. Coke, 
special foundry, 24s. to 27s. 6d.; foundry, 19s. to 20s.; furnace, 








17s. to 17s. 6d. Pitwood, ex ship, 18s. to 18s. 6d. Coal and 
ae fuel, Cardiff, Penarth or Barry Dock, cash thirty days, 
ess 2}. 
Newport, Mon., Coal. 

Coal business last week was large, especially considering 


the outlook. Shipments were 67,500 tons foreign, 17,407 coast- | 


wise. Colliery owners heavily booked, and prices ran high in 
cases of small quantities needed for pressing loading. Latest : 

Not much doing at market, Wednesday, buyers holding back to 
see if masters and men agree. 


14s. 6d.; other kinds, 13s. 6d. to 14s.; best smalls, 7s. 9d. to 


8s. 6d.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. to 7s. 3d. | 
Best households, 15s. 6d. to 16s.; seconds, | 
Coke : Foundry, 18s. to | 


Bituminous coal : 
14s. to 15s, Patent fuel, 15s. to 15s. 6d. 
19s.; furnace, 17s, to 17s. 6d. Pitwood, ex ship, 18s. to 18s, 6d. 


Swansea Coals. 
The uncertainty regarding the coal dispute and holidays 
told adversely on business, though tonnage is coming in freely. 


Best black vein, 15s. 6d. to 15s, 9d. ; | 
Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 14s. 3d. to | 


Little business is done in coal in Austria-Hungary ; Elbe shipment 
have been very limited. During the period from the 27th f 
February to the 5th of March 72,767 t. of Bohemian brown onal 
have been delivered on the Saxon railways, as compared with 
101,525 t. in the same period the year before A steady decrease 
in the deliveries of Bohemian brown coal to Germany is noticeable. 


Regular Trade in Belgium. 

The market for iron and steel remains firm. A good 
| foreign inquiry is reported for semi-finished steel, and considerable 
stiffness is felt in rails, Girders are in improving demand on home 
account, 147.50f being the price quoted. Plates continue to 
| be neglected, while for sheets a favourable inquiry is reported: 
£5 16s p.t. is quoted for steel plates f.o.b. Antwerp ; here and 
there £5 18s, has been paid. The engineering and construction 
shops report themselves well supplied with work, The condition 
of the coal trade in Belgium remains satisfactory. A slow trade ig 
| done in dry coal for brick kilns and lime works ; house fuel, too 
| is in very limited request. ; 


Last week coal export was limited to 59,298 tons, patent fuel | 


12,000 tons. Wednesday most of the offices were still closed ; still 


a hopeful outlook. Best anthracite, hand picked, 23s. to 24s. net; | 
seconds, 21s. to 22s. net ; big vein, 16s. 6d. to 18s., less ; red | 


vein, lds. 6d. to 16s., less 24; machine-made cobbles, 21s. 6d. to 
22s. 6d. net; Paris nuts, 24s. 6d. to 25s. net ; French nuts, 24s. 


to 25s. 6d. net ; German ‘nuts, 24s. 6d. to 25s. net ; beans, 20s. to | 


22s.; machine-made large peas, 11s. to 12s. net; fine peas, 10s. 6d. 
to lls. net ; rubbly culm, 6s. 6d. to 7s,, less 24; duff, 2s. 9d. to 
3s. 3d. net. Steam coal: Best large, 17s. to 17s. 6d.; seconds, 
l4s. td. to 15s.; bunkers, 12s. 9d. to 13s. 6d.; small, &s. to 10s., 
all less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through. 14s. 9d. to 15s. 6d.; small, 11s. to 11s. 6d., less 24; patent 
fuel, 14s. to 14s. 6d., less 24. 


Iron and Steel. 
Though there is not much activity in railway iron, the 


works in several directions are preparing for a busier time. | 
Swansea has been turning out pig iron freely, and imported 4327 | 


tons and 3200 iron ore. Ebbw Vale has been exceptionally busy 
with its ore imports, and this week from Castro Urdiales, and 
Bilbao received 8548 tons in four cargoes. 
tons steel bars came to Newport, from Workington 830 tons pig 
iron, 650 tons from Grimsby, and 650 tons from Whitehaven. 
Blaenavon also imported 2000 tons iron ore. Dowlais continued 
in fair work up to Saturday. Goat Mill very busy, and Big Mill 
tolerably _ brisk. 
last week heavy rails, light colliery rails 12 lb. to the yard, steel 
tin bar, steel sleepers for abroad. Blast furnaces to keep going 
~e args week. Angle iron and pig iron shipped freely from Port 

albot. 


51s. 84d. cash, 52s. 04d. one month ; Scotch, 57s. 9d. cash, 57s, 9d 
one month ; Welsh hematite, 72s. delivered ; Siemens steel bars, 
£5 5s.; Bessemer, £5 2s. 6d.; East Coast hematite, 71s. c.i.f.; iron 
ore, ¢.i.f. Cardiff or Newport, 20s. to 20s. 6d., on basis of 50 per 
cent. iron ; second qualities, 19s. 6d. to 20s. Other quotations, 


Swansea: Copper, per ton, £58 cash, £59 2s, 6d. three months ; | 


lead, English, £13 8s. 9d.; Spanish, £12 18s, 9d. per ton ; 
£23 per ton ; silver, 24d. per oz. 


Tin-plate. 

Continued vigour characterises the trade, and as soon as 
the holidays cease a very busy time is certain. The work of over- 
hauling machinery and repairs has been carried on freely in various 
quarters, and advantage taken of the holidays. Last week Swansea 
shipped 75,435 boxes, and received from works &7,935 boxes, 
leaving stocks at 187,854 boxes. 
plates, I.C., 20 x 
wasters, lls. 9d. to 11s. 104d.; Siemens primes, 13s. 3d.; wasters, 
12s. 9d. to 13s. Other quotations, Swansea, C.A. roofing sheets, 
£8 17s. 6d. per ton ; big sheets for galvanising, £8 15s. per ton ; 
finished black plates, £10 2s. 6d. to £10 5s.; al na sheets, 
24 g., £11 10s. to £12 per ton ; block tin, £149 cash, £151 2s. 6d. 
three months. 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

IN pig iron the tendency is quiet, but firm. 
of orders has been decreasing lately, and there is altogether less 
life shown than in the beginning of February, but producers, as 
well as dealers, show confidence in the future, although the 
upward movement in the iron industry is rather disappointingly 
slow. The list rates of pig iron in early March have been as 
under :— 


January. March. 

1910. 1909. 

M. M. M. 

63 to 65 62 to 64 .. 63 to 66 
Steeliron .. ; 59 to 63 58 to 60 58 to 60 
German Bessemer .. .. .. 63 to 65 59 to 62 59 to 61 
Basic, free Luxemburg... .. 55to56 .. S52to55 .. 49toW 
Luxemburg foundry, No. 3.. 56 . S8toh .. ® 

The prices for basic were free place of consumption last year. Of 

the malleable iron market fair accounts continue to be given, both 


March. 


Spiegeleisen 


as regards employment and demand. At the construction shops | 


a little more life is shown, and some forward orders are secured. 
Both the Gas and Water Pipe Convention, in Diisseldorf, and 
the German Cast Pipe Syndicate, in Cologne, will end on June 
30th of this year, and negotiations are being carried on already 
concerning the prolongation of the same. With regard to the 
former, prospects are unfavourable for the present, owing to increas- 
ing competition, and to the request of some firms to form the new 
syndicate on altered conditions; in particular, Mannesman 
Brothers declare that a syndicate which does not acknowledge 
their exceptional position is of no value to them, and they, 
accordingly, decline to join. The Cast Tube Convention, on the 
other hand, is likely to be prolonged. According to a report from 
Trier, 250 blast furnacemen of the Differdingen establishment of 
the German-Luxemburg Mining Company struck work, their 
demand for higher wages having been refused. 


Coal in Germany. 
A slow trade is done generally, for house coal meets with 
very limited request, and the consumption in engine fuel has also 


been rather limited, the works having bought large supplies be- | 


fore. Ata recent meeting of the Upper Silesian coalowners the 
reduction in output for Apri] of this year was fixed at 15 per cent. 
for coal and at 17 per cent. for briquettes, while the reduction in 
output for coke is to be 274 per cent., against 30 per cent. 


Iron and Steel in Austria-Hungary. 
A moderate trade only is done in all the principal depart- 
ments. The figures given by the United Austrian Ironworks are 
comparatively satisfactory ; only rails show a marked decrease. 


February. 


Bars and sectional iron.. 239,786 

NaS a ee 56,046 

Heavy plates .. 33,064 

Ml ck 66 Ske al ee -. 108,030 
Since January 1st. 


Bars and sectional iron.. .. 480,345 
Girders paw Sel oh east ee 
Heavy plates .. .. .. .. 986,120 
OD os 465: ool bee 53. 52,655 


467,155 
148,272 
110,173 
190,535 


From Bruges 1500 | 


Output of Dowlais mills a large aggregate | 


Market quotations, Swansea: Pig iron, hematite mixed | 
numbers, per ton 68s, 74d. cash and one month; Middlesbrough, } 


spelter, | 


Latest prices are: Ordinary tin- | 
14, 112 sheets, 108 Ib., Bessemer primes, 13s. 3d.; | 


The number | 


| PERSONAL AND BUSINESS ANNOUNCEMENTs, 


Mr. LIONEL B, WELLS, late of Haworth’s Buildings, Manchester 
has opened an office at 5, Carey-mansions, Westminster, S.W.  * 
JACOBS BROTHERS AND RICHMOND, Limited, Dock House. 
| Billiter-avenue, London, E.C., advise us that they are removing to 
| more commodious offices on the 23rd inst. Their address fron, 
that date will be Spencer House (1st floor), South-place, KE. 
| FOLLOWING on the recent death of Mr. John C. Dobbie, formerly 
chairman of Dobbie McInnes, Limited, Glasgow, Mr. Walter }. 

Clyde, director of the engineering department, and Mr. W. W, 
| Gebbie, director of the nautical department, have been appointed 
| joint managing directors of the company. 

Tur Underfeed Stoker Company asks us to state that it has 
appointed Mr. A. A. Tasker, of 110, Queen-street, Cardiff, as its 
sole representative for South Wales, in place of Messrs. Haslam 
aud Schontheil, who have relinquished the sole agency. We are 
further asked to say that Messrs. Haslam and Schontheil are not, 
| however, giving up all corinection with the Underfeed Stoker 
Company, and that any inquiries for mechanical stokers, forced 
draught plants, and air heaters addressed to them will receive 
attention. 


CONTRACTS. The Underfeed Stoker Company, Limited, 
Coventry House, South-place, London, E.C., has recently received 
orders for eighty-three stokers of various types, among which are 
ten for the Brussels Exhibition. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The annual dinner 
of the Association of Engineers-in-Charge will take place at the 
| King’s Hall, Holborn Restaurant, London, W.C., at 6 p.m. on 
| Saturday, April 9th. Tickets for the dinner, at which the 

president, Mr. Henry Adams, M. Inst. C.E., M.1. Mech. E., &c., 
| will preside, with the Right Hon. the Lord Mayor and the Sheriffs 
of the Corporation of London as the guests of the evening, can 
Bride's 
| Institute, E.C., to whom an early application by members and 
friends should be made. 


PRroGRESS AT RosyTH Base.—A highly important stage has now 
been reached in the work of forming the naval base of Rosyth, this 
being the successful junction of the long earthwork embankments 
which are to exclude the sea from the site of the smaller of the 
great docks. This has been a work of great difficulty, as notwith 
standing the increasing deposit of material to stem back the water, 
hundreds of tons have been washed away by almost every outtlow 
of the tide, piling also being carried out of place. Ordinary svi! 
| having been found useless for the purpose, the material now 
| deposited consists of strong blue clay in great masses, together with 

blocks of freestone. Now that the area is satisfactorily enclosed 
pumping will be vigorously engaged in, and in a short time, it is 
expected, work will be provided for nearly 2000 more workmen. 
The plans in connection with the dockyard are believed to be 
undergoing considerable change with the view of providing adequate 
accommodation for the latest Dreadnoughts. Embraced in the 
Rosyth scheme is an explosives factory to be laid down at Crombie. 
This part of the emp et | will be let in one contract, and the 
| contractors for the dockyards are offerers. The work will include 
the construction of a railway 14 miles long, and the erection of the 
necessary structures for the explosives, 

INCORPORATED MUNICIPAL ELECTRICAL AssOcIATION.—The fif- 
teenth annual Convention of this Association will be held at Glasgow 
from June 14th to 17th next. The following is a preliminary pro- 
gramme, which, however, is subject to alteration:—On Tuesday, 
| 14th June, the Convention will be opened at 10.30a.m. by the Hon. 
| A. McInnes Shaw, Lord Provost of Glasgow, in the Large Hall of 

the Institute of Engineers and Shipbuilders in Scotland, Elmbank- 
| crescent, Glasgow, when the presidential address of Mr. W. W. 
| Lackie, Chief Electrical Engineer, Glasgow Corporation Electricity 

Department, will be read. The following paper will then be read 
and discussed :—‘*Commercial Progress,” Mr, A. C. Cramb, 

Croydon, and Mr. H. Collings Bishop, Newport. In the afternoon 
| visits will be paid to the following works :—(a) Springburn Sub 
station of the Electricity Department; (/) Pinkston Power-house 
of the Tramways Department; (¢) Port Dundas Electricity Works 
of the Electricity Department; and in the evening there will be « 
reception and conversazione at the City Chambers by the Lord 
Provost, Magistrates, and Town Council of the city of Glasgow. 
On the Wednesday members will leave Glasgow (Central Station) 
by special train at 8.45 a.m. for Edinburgh, and a meeting will be 
held at Edinburgh in the Freemasons’ Hall, 96, George-street, 
when the Hon. the Lord Provost of Edinburgh will be present to 
welcome the Convention. The following papets will then be read 
and discussed :—(«) ‘‘ Mixed-pressure Turbines,” by Mr. Ashton 
Bremner, Burslem; (/) ‘‘Exhaust Steam Turbines,” by Mr. F. A. 
Newington, Edinburgh ; and (c) ‘‘Chemistry in the Boiler-house,” by 
Mr. A. R. Sillar, Colchester. In the afternoon a visit 
will be paid to the Works of the Electricity Department by 
conveyances, and in the evening members will return to Glasgow. 
On the Thursday a meeting will be held at 10 a.m. in the Large 
Hall of the Institute of Engineers and Shipbuilders, Glasgow, wheu 
there will be discussions on the following subjects :—(a) “‘ Ad- 
vantages of Continuous Records of Costs and of Steam Consum} 
tion ;” (4) ‘‘Cheapening of the Cost of Mains and Services.” In 
the afternoon visits will be paid to the following works :—(«) St. 
Andrew’s Cross Electricity Works of the Electricity Department : 
| (b) Coplawhill Works of the Tramways Department ; (c) Electricity 
| Works of the Govan Electricity Department ; (¢) Electricity Works 
of the Partick Electricity Department ; (e) Power Station of the 
Clyde Valley Electric Power Company, at Yoker; and (f) the 
Shipbuilding Works of Messrs. Beardmore, Limited, Dalmuir. 
At 7.30 p m. the annual dinner will be held at the Windsor Hotel. 
On the Friday the annual business meeting, in the Large Hall of 
the Institute of Engineers and Shipbuilders, Elmbank-crescent 
will be held at 10a.m., and at 12 noon members will leave Glasgow 
(Central Station) for a sail on the Clyde. The following works 
will be open for inspection during the Convention, and members 
are requested to notify the secretary at once if they wish to visit 
any of these works, so that adequate arrangements can be made : 
(a) Messrs. Mavor and Coulson, 47, Broad-street, Mile End, 
Glasgow ; () Messrs. Babcock and Wilcox, Renfrew ; (¢) Messrs. 
The Craigpark Electric Cable Company, Flemington-street, Spring- 
burn, Glasgow ; (d) the Electricity Works of the Greenock Cor- 
poration ; (e) the Electricity Works of the Paisley Corporation ; 
and (f) Messrs. D. Bruce Peebles and Co., East Pilton, Edin- 
burgh. 


| be obtained by addressing the Hon. Secretary at St. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York. March 16th. 


THE most active materials on the market at the present time are 
| bars, and nearly all manufacturers are behind in their 


stee ‘ 
deliveries. The hardware manufacturers are quite busy, and the 
wire nail makers and the makers of all lines of wire goods, 


especially barb wire, continue to work to full capacity, A large 
order of 15,000 tons for foundry iron was contracted for in this city 
on Saturday for delivery during the second quarter of the year. 
Pipe line work will be followed with more than ordinary energy 
this year, as indicated by inquiries this week for pipe iron, The 
trouble over coke shipments is nearly at an end, as is shown by 
the shipment from the Connellville region of 14,374 cars, which 
showed an inerease over the last week of February of 2000 
cars. The high prices of pig iron late last year induced some 
makers to hold on to their stocks in expectation of an advance. 
As the advance was not as great as was anticipated, some of 
these stocks were thrown upon the market, which has had a weak- 
This does not apply to basic, which in reality has 
advanced a trifle. Another rush of orders for bridgework has 
strengthened structural material. The rush for steel plates still 
continues, and some plants have their books filled until August and 
This pressure for steel plate will become stronger as the 
months go by. Car building and bridge building will absorb the 
maximum output of the mills, The general business situation 
throughout the country is favourable, and the weekly and daily 


ening effect. 


beyond. 


crop reports sustain the confidence existing. Wage disputes between | 


railway managers and workmen on western systems are attracting 
some attention. The employés of twenty-seven systems demand an 
advance of 4 cents an hour on machine shop work, and negotiations 
have now been dragging along for six weeks without settlement. 
The United Mine Workers of America are also engaged in a struggle 
to advance wages, and the affair is not pointing to a favourable 
settlement. The Rock Island Railroad is preparing to re-ballast a 
large portion of its road between Chicago and Denver. The liberal] 
earnings of most of the railway systems are inducing railway 
managers to map out policies for extensive improvements. All 
indications favour continuous industrial activity. The copper 
market is facing some new conditions, one of which is a lessened 
output during the next three months. A good many of the larger 
consumers have not yet made their customary purchases on 
account of weakening prices. Stocks of copper 
8,000,000 lb. during February. During January there was a 
decrease of 13,000,000 lb.; but this decrease was made apparent 


by counting among exports all copper delivered from refineries. | 


Copper producers confidently predict a hardening tendency. 
New York, March 23rd. 

There are indications of an increasing demand for steel ties for 
railway purposes, more especially for electric roads, because of 
their comparative cheapness and prolonged endurance. The 
steam railways in general have not taken to steel ties, as the 
ideal tie has not yet appeared ; the increased cost also accounts 
for this backwardness, A large order for steel ties has just been 
placed by the Bessemer and Lake Erie Railroad, 115 miles in 
length, running from Pittsburgh and Lake Erie. 

The order calls for 114,000 steel ties with which to equip 60 
miles of track. Electric roads are finding it advisable to use steel 
ties, and this foreshadows a source of demand which will be of 
great importance to the steel industry. Prices of pig iron once 
more threaten to advance slightly ; this is particularly true of 
Bessemer and basic. 
bars has developed into a hardening of quotations. The weakness 
noticeable last month in structural material has developed into 
strength, in which plates and wire participate. The International 
Tie Company has decided to erect a 2,000,000 dol. plant at 
Chicago, and to manufacture steel railway ties on a large scale. 
The general tone of the steel market is stronger than even a week 
ago, and a large volume of business has recently manifested itself, 
which may result in orders early in April. A few large orders for | 
steel rails have been placed recently chiefly for western and south- 
western systems. As the spring season progresses additional 
evidences of a firm market crop up. The railway managers whose 
lines centre in Chicago, are considering what can be done in the 
future to overcome the congestion of goods traffic resulting from a 
severe winter. During the past winter every railway entering 
Chicago was hopelessly congested with loaded trucks which could | 
not be taken to their destination eastward. The sidings for miles 
were crowded, During the past month by dint of day and night 
work, and the employment of the maximum number of engines 
and men, the congestion has been cleared up, and the lines are 
now handling goods traffic normally. In order to handle its 
freight traffie more quickly, the Baltimore and Ohio Railroad 
Company will erect a terminal on its line in Eastern Ohio, which 
will have a capacity of 3900 trucks and a reservoir that will hold 
200,000,000 gallons. The Pennsylvania Railroad Company has 
just placed an order with the American Locomotive Company for 
90 locomotives to cost 1,800,000 dol., which represents 20,000 dol. | 
per locomotive. The Harriman lines are asking prices for 224 | 
locomotives. Copper is quiet under normal consumption, and no | 
developments of a surprising nature are in sight. Lead is dull, 
and other metals are moving indifferently. 


REINFORCED CONCRETE BARGES FOR PANAMA.— The system 
of constructing barges of reinforced concrete, which has been 
tried with such success in Italy, is to be employed at 
Panama for three barges to be used in connection with the 
dredging pumps for the hydraulic excavating and pumping 
plant of the Pacific division of the canal. These barges will be 
64ft. long, 24ft. wide, and 5ft. 8in. deep. When loaded they will 
have a maximum draught of 3ft. The conerete will be poured 
into wooden forms, and the barges will be provided with interior 
beams and columns spaced 10ft. apart longitudinally and 8ft. 
transversely. By longitudinal interior walls and end bulkheads 
an interior loading space 40ft. long and 8ft. wide will be formed. 
A dredging pump, motor and equipment, weighing about 
60,000 Ib., will be placed near the middle of each barge. 

NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL.—The 
appointment of associate-head of the Electrical Engiueering and 
Applied Physics Department having been rendered vacant by the 
resignation of Dr. C. V. Drysdale, who has been on the staff of the 
Institute since its opening in 1896, first as chief assistant, after- 
wards as associate-head of the department, Mr. Francis Medforth 
Denton, of the Carnegie Technical Schools, Pittsburgh, has been 
appointed to the vacant post. Mr. Denton received his technical 
training at the Central Technical College of the City and Guilds of 
London Institute, obtaining the associate’s diploma in 1901. At 
this college he held a Yorkshire County Council scholarship, which 
he had obtained when at Hymer’s College, in Hull. On leaving 
the Central Technica] College, Mr. Denton spent a year and a-half 
in the instrument making works of Messrs. Elliott Bros., London, 
and subsequently was for two and a-half years at the Oerlikon 
works, in Switzerland, where he was engaged in important design 
and other work. From the Oerlikon works Mr. Denton was 
brought back to the Central Technical College to a position on the 
staff of the Electrical Engineering Department, which he occupied 
for one year, and at the expiration of this engagement he went to 
the United States to join the staff of the General Electric Company 
in various departments at Pittsfield, Mass., and at Schenectady. 
After occupying these positions for one year, he was, two and 
a-half years ago, appointed lecturer in electrical engineering at 
the new Carnegie Technical Schools at Pittsburgh, a position 
which he still occupies and is resigning to take up his London 
appointment, 








The expected weakening of billets and steel | 


| up into it. 


| within C the water in G will be sucked up in proportion. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given 18 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 


two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


INTERNAL COMBUSTION ENGINES. 


12,408. May 26th, 1909.—IMPROVEMENTS RELATING TO THE Dis- 
CHARGE OF THE EXHAUST GASES FROM INTERNAL COMBUSTION 
ENGINES, Charles Day, 45, Scotland-street, Glasgow. 

WHEN internal combustion engines are used on board ship it is 
desirable that the exhaust gases should be discharged into the 
water. This, however, involves the risk of damage through the 
introduction of water into the cylinders. Relief and non-return 
valves have been provided on the exhaust pipes to overcome this 
trouble, but these are liable to get out of order, owing to the high 
temperature of the exhaust gases and to the tarry matter dis- 
charged. In the drawing an internal combustion engine provided 
with a device according to the present invention is shown on board 
ship. A is the internal combustion engine and B the exhaust 
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pipe. C is a chamber of considerable capacity, and may be the 
| silencer of the engine. D is the exhaust pipe from the silencer 
| leading to the valve box E attached to the skin of the ship below 
| water-line, F is a syphon pipe, and Ga vertical vessel containing 
water in which the lower end of the syphon pipe is submerged. 
When the engine is started, the valve E being open, the pressure 
within the silencer C forces the water column in D along the pipe, 
thus causing the expulsion of the waste gases. The syphon pipe F 
and vessel G act as a water seal, preventing any undue accumula- 
tion of pressure in the silencer. After the engine has been 
stopped, and should the valve E be accidentally left open or be 
leaky, the cooling of the gases in C will cause water to be sucked 
But no accumulation can take place in C so as to flood 
the cylinders, for the water will find its way along the pipe F and 
cause a flow from the overflow pipe on G. Should a vacuum form 
Instead 
of using the vessel G, the syphon pipe may be made in the form 
shown at H.—March 9th, 1910. 


| 
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DYNAMOS AND MOTORS. 


21,113. March 3rd, 1909. — IMPROVEMENTS IN ELECTRICAL 
REGENERATIVE CONTROL APPARATUS AND SYSTEMS, Crompton 
and Co., Limited, James Colquhoun Macfarlane, and Harry 
Burge, all of Arc Works, Chelmsford. 

According to the invention the apparatus comprises a motor- 
generator and one or more motors, all coupled together on the 
well-known Ward-Leonard system, and to this system is applied a 
safety winding, consisting of a series field winding, which is 
provided upon the generator element of the motor-generator. A 
and B are the motor and the generator elements respectively of a 
motor-generator. and C is a driven motor connected in series with 
the generator element B. A reversible shunt regulator E controls 
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the field K of the generator element B in such a way that any 

voltage from zero to approximately twice the supply voltage V 

may be impressed on the motor C. The generator element is 

provided with a series field winding G whereof the magneto- 
motive force is in opposition to the magneto-motive force of the 
field winding K on the generator element B when the motor C is 
running as a motor at full speed, but when the motor C is 
regenerating at full speed, z.e., returning current to the line, the 
magneto-motive force of the series field winding G is exerted in the 
same direction as that of the field winding K. With this 
combination of series field winding G and field winding K, it will 
be seen that the series field winding G can, if properly propor- 
tioned, be made to automatically regulate the electromotive force 
of the generator element B in such a manner that under any 

conditions the current passing through the motors cannot exceed a 

predetermined value.—March 9th, 1910. 

2814. April 4th, 1909.—IMPROVEMENTS IN UNIPOLAR TURBO- 
Dynamos, Otto Schulz, of 28, Friedrich Withelmstrasse, 
Schlachtensee, Berlin. 

Thearmatures H and H! of the dynamo are driven by the wheels 


5 P RRND 
Any person may on any of the grounds mentioned in the Acts, within | 
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ture H are connected by means of a hollow shaft M, through 
which the shaft N connecting G! and H! is passed. The 
exciting coils of the dynamo are designated F, and C is the 
magnetic field in which the armatures H and H! rotate in different 
directions, as driven by the turbine wheels, At the circumference 
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of the armatures the current;is’collected by brushes D, and in the 
centre by brushes D!. Each armature may have several leads, in 
which case the inner leads A of the disc-shaped machine are 
fitted with parts projecting through the outer leads A!, so as to 
| be accessible to the brushes. Another form of the invention is 
| also dealt with.—March 9th, 1910. 


13,041. June 3rd, 1909.—IMPROVED ARRANGEMENTS FOR Sup- 
YI PRESSING ELECTRIC CURRENTS DUE TO HARMONICS IN THE 
“it WAVE FORMS OF ALTERNATING-CURRENT DYNAMO-ELECTRIK 
= MACHINES, Siemens Brothers’ Dynamo Works, Limited, of 
~ Caxton House, Tothill-street, Westminster, and Dr. Max 
~ Kloss, of Woodland View, Rowley Park, Stafford. 

The present invention has reference to improved arrangements 
for preventing the setting up of circulating currents in three-phase 
star-connected alternators with the neutral points earthed. If 
two alternators are connected in this manner and the harmonics of 
one are of different amplitude or phase to those of the other 
machine there will be a resultant third harmonic acting in each 
circuit, which may give rise to large circulating currents. Each 
dynamo to be protected is provided with three specially arranged 
single-phase transformers, the secondary windings of which are 
connected in series with one another between the neutral point of 
| the dynamo to be protected and the earthing bar or the wire con- 
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necting the neutrals together. A voltage is induced in the 
secondary windings of these transformers collectively which is 
equal in frequency and amplitude to the frequency and amplitude 
of the third harmonic in each of the dynamo phase windings, and 
opposed to the latter, and thus the third harmonic voltage in the 
latter windings is cancelled out, and circulating currents cannot 
occur between those dynamos which are protected in the manner 
described. The left-hand engraving shows diagrammatically two 
three-phase dynamos connected in parallel with earthed neutral 
points. The right-hand engraving shows diagrammatically the 
armature windings A, B, C of one generator brought to a neutral 
| point O and connected to main bus bars. The primary and 
secondary windings of three single-phase transformers are re- 
spectively denoted by Pa and Sa, Pb and Spb, Pc and Sc. The 
three primary windings of these transformers are connected to 
a common neutral point M, which is also connected to the neutral 
point O of the dynamo to be protected. The three secondary 
windings of the three transformers are connected in open delta 
connection to two terminals, and one terminal is connected to the 
bus bar R of the earthing point E and the other terminal to the 
neutral point M.--March 9th, 1910. 


19,210. August 20th, 1909.—IMPROVEMENTS IN DYNAMO-ELECTRIK 
MACHINES, The British Thomson-Houston Company, Limited, 
of 83, Cannon-street, E.C. 

This invention relates to dynamo-electric machines of the direct- 
current type, and its object is to provide a novel and cheap’ 
machine. B represents the field magnet, which has a slotted 
annular inner periphery. Two sets of coils A and A? are carried 
in the slots on the field magnet. These coils are uniform in shape 
and dimensions, but are wound with wire of different cross section, 
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since one set of coils is connected as a field winding in shunt to the 
armature, while the other is connected as a compensating winding 
in series with the armature. If it is desired to compound the 
machine, a series field winding may also be employed. The 
machine shown in the right-hand engraving is a four-pole machine. 
The current distribution in the conductors of the several coils is 
shown on the right by means of the usual convention, in which 
crosses and circles applied to the conductors indicate respectively 
that the current is flowing away from and toward the observer. 
The shunt coils A are shown in light lines and the coils A! of the 
compensating winding in heavy lines. If a series field winding is 
employed, certain of the shunt coils A may be reduced in size, as 
shown, and series coils C placed in the same slots with them. It 
will be seen that both compensating and field windings are com- 
pletely distributed, so that each slot contains coils of both wind- 
ings. By observing the direction of current flow in the shunt coils 





G and G! respectively of a turbine. The wheel G and the arma- 


A indicated by crosses and circles, it will be seen that four poles 
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are produced on the vertical and horizontal diameters. 


electrical degrees from the poles of the shunt winding. 


two-phase induction motor. Furthermore, the coils of both wind- 


ings are of only 50 per cent pitch, so that the end connections 


are very short March 9th, 1910, 


TRANSFORMERS. 


5427. March 6th, 1909.—IMpROvVED AUTOMATIC SWITCH FOR USE 
WITH ELEcTRIC TRANSFORMERS, William James Addison, of 51, 
Nimrod-road, Streatham. 


This invention relates to electric switches of the kind which auto- | 


matically close the primary and secondary circuits of a transformer 
when the first lamp of an installation is switched on, and automatic- 
ally open such circuits when the last lamp is switched off. The 


electromagnet A, which has its circuit with the battery B com- 
pleted by switching on the lamp C by means of the switch D, the 
armature E of this electromagnet A holds the lever F by the pro- 
jection G, when the lever F is released by the attraction of the 
armature E, the opposite end being heavier, 


it falls and connects 












Transformer 


the primary circuit H, and the secondary circuit I of the trans- 
former, by means of the bridge over pieces J and K, and the 


mercury cups below these bridge pieces, at the same time breaking | 
the contacts L and M, and allowing the contacts O and P to close; | 


when the secondary circuit I is completed, the alternating current 
through the electromagnet R causes it to attract the armature S 


and break the contacts T and U, thus breaking the battery circuit, | 
so that the battery, having accomplished its purpose, is cut out, | 
If the switch D is turned | 


and waste of its energy is prevented. 
off, thus breaking the secondary circuit, the magnet R releases the 
armature 8, allows T and U to complete the battery circuit through 


contacts O, P, and the electromagnet V which attracts the arma- | 


ture W, and by means of the pin X, draws down the lever F, 


allowing the projection G to keep it in position, at the same time | 
breaking the battery circuit by separating the contacts O and P, as | 
well as closing the contacts L and M ready for the switch to act as | 


in the beginning of the cycle.— March 9th, 1910. 


LOCOMOTIVES. 


22.489. October 2nd, 1909.—IMPROVEMENTS IN OR RELATING TO 
COMBINED CRANE Locomotives, R. and W. Hawthorn, Leslie 
and Co., Limited, and Charles Edmund Straker, Forth Banks 
Engine Works, Newcastle-on-Tyne. 

| The arrangement of parts constituting this patent_will be under- 
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stood from’ the accompanying engravings. A is"the crane lifting 
cylinder, the piston-rod B of which is connected through a cross- 
head C to the end of the crane jib. The jib is hinged at D to a 
casting E forming a turntable revolving on rollers F. These | 





rollers bear on a fixedf{casting G, which also provides a flange for 
the support of the cylinder A, The casting G is mounted ona | 


The poles 
of the compensating winding A! are displaced 45 physical or 90 
Thus the 
tield and compensating windings are arranged somewhat like the 
two phases of the winding of a two-phase induction motor, except | 
that each winding is completely distributed, instead of being dis- 
tributed over only 50 per cent of the periphery, as is common in a 


| grain or fibre of the material, the helica)] ribs being afterwards 
| removed or not, according to the purpose for which the finished 


the cylinder projects. 
—— this plate. 
ho 

L, L for the crosshead C, 


the plates K, K. 


| and pinion.——.Mereh 9th, 1910. 


AERONAUTICS. 


| 6745. March 20th, 1909. 


| BALLOONS, AEROPLANES, AND SIMILAR APPARATUS, 
blériot, 36, Boulevard Maillot, Neuilly-sur-Seine, France. 


weight and the air resistance of any means hitherto proposed. 
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provides a portion of the sustaining surface of the machines. Two 
| methods of construction are explained in the specification. The 
second is shown in the engraving herewith. In the upper figure 
the sheet A—of aluminium or similar material—has fixed to it two 
long box-shaped pieces B connected at C, and with inlet and outlet 
pipes D,E. A series of these elements is assembled as shown, the 


similar box G. The plates A thus form part of the sustaining 
The lowest figure shows three groups of plates applied to 
} an aeroplane.—March 9th, 1910. 


a 
| surface. 


MINES AND METALS. 


8675. April 10th, 1909._-IMPROVEMENTS IN AND RELATING TO THE 
MANUFACTURE OF CEMENTS, Société J. et A. Pavin de Lefarge, 

In the production of iron in the blast furnace it is intended to 
obtain as a residue a slag which may be employed directly as a 
cement without subsequent treatment in special apparatus The 
materials necessary for the production of the pig are introduced into 
the blast furnace together with foreign bodies, serving to modify the 
normal composition of the slag. These are added in such propor- 


| tions that the slig on leaving the furnace contains quantities of 


silica, alumina and lime such as will furnish a good cement. Asan 
example of the composition required the specification indi- 
cates a substance represented approximately by the formula 
SiO, Al,O,3CaO. This result is obtained by the addition ofa cer- 


tain quantity of lime with which an aluminous and ferruginous | 
| material, for example, bauxite or iron ore, is mixed 


The plg. 
according to the specification, is in no wise altered by the presence 


of these foreign bodies, and the process produces iron of as good | 


a quality as that obtained by the ordinary methods.— March 9th, 


1910. 


MISCELLANEOUS. 


July 10th, 1909.—A New 
MANUFACTURING SprraAL DRILLS 
SHAPED BODIES AND APPARATUS 
9, Vincen ZYASSE, Vienna XVI 

By the proce: 


16,1 73. OR 
AND 
THEREFOR, 


Austria. 


SIMILAR SPIRALLY 
Rudolf Bihm, 
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manufacture twist-drills in a manner similar to that of the extru- 
sion method for plain bars, &c. In his specification the patentee 
remarks that it has previously been proposed to manufacture 
tubes, bars or rods by forcing metal ina plastic state through a 
die formed with helical grooves so that a twist is given to the 


article is required. The present invention is an adaptation of 
this process and is illustrated in the engraving, where A is a 
cylinder containing plastic high-speed tool steel, B a plunger, C a 
matrix formed in two parts, and D a helical rib on the surface of 
the matrix. The exact pitch given to the twist on the drill is 
regulated by the pressure of the plunger. Thus, the slower its 
downward motion the more closely coiled do the grooves become. 
To form the plain part at the end of the drill the dies C are 
removed and a set without ribs substituted.—March 9th, 1910. 
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plate H through a suitable hole in the centre of which the end of 
j Brackets J on either side of the boiler 
The turntable casting E above referred to has 
ted to it plates K, K carrying the balance weight and guides 
A hood piece extends across the top of 
To the turntable casting there is also bolted a 
| casting M which turns on the upper part of the crane cylinder. 
A small auxiliary engine N drives the turntable through a rack | 


IMPROVEMENTS IN OR RELATING TO THE 
COOLING OF THE CIRCULATION WATER IN MOTORS FOR DIRIGIBLE | 
Louis 
The installation of a satisfactory radiator system on board | 
| dirigibles and aeroplanes is rendered difficult by reason of the | 
In 
| the present case the radiator is made in such a form that it itself 


inlet pipes being connected to a long box F and the outlet pipes to | 


IMPROVED METHOD OF | 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
| 
| 950,241, Rattroap Moron Car, 8. D. Reynolds, Houston, Tox. 


Filed July 12th, 1909. 
This patent is for a car which can be rapidly taken to , 
| clear the road for a train. The railway motor car 


units, each unit being independent of the other. 


: eCeS to 
is formed jn 


ny 
There IS a frame 











unit carrying the driving mechanism and means for transmitting 
motion, and axle supporting units, each comprising a track whee). 
means for driving the track wheel, and means for removably coy 
necting the axle unit to the frame unit and engaging the track 


| wheel driving means with the motion transmitting means. ‘lhere 
are ten claims, 
950,495. VACUUM-PRODUCING APPARATUS, LZ. W. Servel/, ’/ui; 


Jield, N.J.—Filed August 1st, 1908. 
The inventor contemplates the augmentation in volume of the 
| fluid exhausted after passing through each fan; the apparatus 


























comprising spaced impellers of gradually increasing diameters, « 

case therefor of increasing diameter and open to the atmosphers 

| at the delivery and largest end, and a suction inlet at the opposit 
| and smallest end of the case. There are nine claims. 

950,573. ATTACHMENT FOR HYDRAULIC WHEEL PRESSES 
Moran, Ogden, Utah.—Filed January 27th, 1909. 

This invention is fora machine for removing wheels from thy 
axles as well as putting them on. The construction is « 


M. M 


[850,573] 

















indicated in this specification it is proposed to | 


| shown in the engraving. There are four rams working in two 
| cylinders for forcing off the wheels. There is a single pressing on 

cylinder. There are fourteen claims. 
950,586. CAPPED ARMOUR-PIERCING PROJECTILE, C. V. C. Wheeles 
| and A, G. McKenna, Washington, D.C., ussignors to Firth 
Sterling Steel Company, a Corporation of Pennsylean ia.—Filed 

July 3rd, 1909 

This patent is for a capped armour-piercing projectile provided 
with a hollow cap of relatively soft and ductile material adapted 





| to facilitate penetration of the nose of the projectile at impact, 


950, 5 36] 





he cap having walls which converge forward from the surface of 


+ 

the projectile to a solid massive tip separated from the projectile 
nose by the hollow of the cap, whereby the tip may flatten upon a 
plate at impact while the nose is traversing the hollow, 
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THE PROGRESS OF ENGINEERING IN SOUTH | 


AND CENTRAL AMERICA. 
Special Commissioner in South America.) 
No, X.* 
GuatEMALA City, February 25th, 1910. 


By our 


Tur hardware and machinery trade of America is still, 

for ately, V 
agate with the representation of their own 
d manufactures, a great proportion of our 
British ” Viee-consuls are Germans by birth, if not 
Thus in both Salvador and Honduras our 
interests are partially represented by Teutons. It 


for, t 
jndustries an 
own “ B 
by choice. 
trade 
ean scarcely 
available, since I 


have encountered 


Britons 


situation has been made, a full and reliable return of all 


ly be on account of there being no genuine | 
several | 


likely trade has been compiled, and a complete list of 
estimates and prices has been prepared ready for 
immediate use. The amount of literature also in hand, 
such as price-lists, drawings, blue-prints, and cable 
instructions for immediate delivery, is both impressive 
and effective. So far the United States Steel Produce 


| Export Company, of whose success in Colombia, Costa 
very largely in the hands of the Germans, | 


Rica, and here—Guatemala—I have seen abundant 
evidence, is confining its attention to cutting the prices 


| hitherto in force of iron bars, steel rails, sheets, galvanised 


barbed wire, corrugated iron sheets, wire for telephones, 
wire netting, iron tubing, steel pillars, tin-plate, and one 
or two other specialities. 

The greatest amount of attention, however, is being 
given to light steel bridges as well as to heaay 
railway bridges. Practically 
every construction of this 





y 





1 Belize kind to be found in Central 
3 America to-day, certainly of 
| recent erection, is American, 
: the greater portion being the 
| admirable work of the Balti- 
° more Bridge Company. As 
| BRITISH 















guessed, that a railway is in 
need of a new bridge, the 
agents of the United States 
Steel Produce Export Com- 
pany is on the spot with a 
full and complete list of his 
company’s different construc- 
tions; or if it be perhaps in a 


soon as it is known, or even 
| HONDURAS 





ATLANTIC 
OCEAN 












PACIFIC OCEAN 




















place where no agent is to 
be found, the first mail brings 
to the chief engineer or the 
manager of the railway a 
well-bound and exhaustively 
compiled book of the com- 
pany’s manufactures, fur- 
nished with a complete cable 
code for ordering a bridge of 
’ any size and description— 
from the smallest to the 
largest made. 


It is impossible to withhold 
admiration from the enter- 
prise and thoroughness with 
which this campaign is being 
conducted, and the amount 
of success which is attend- 
| ing these efforts must be, 
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Tut Exorweeae 


GUATEMALA 


Englishmen who could, and doubtless would, act as 
Vice-consuls, or merely as consular agents, if necessary. 
On the other hand, the Trading Consul at Guatemala 
City, Mr. C. L. Fleischmann, although possessing a 
German name, is a most thorough and energetic Briton, 
and neglects absolutely no opportunity to push British 
trade whenever and wherever he can do so. 

Undoubtedly the Germans are among the most capable 
of the foreign traders doing business in these countries, as 
they put themselves to the greatest amount of trouble to 


study both the people and the local conditions—much | 


more so, indeed, than either the British or the Americans 


do. The German is among the earliest of risers in the | 


morning, and the latest to seek his rest at night. His 
storc .§ always the first to open and the last to close. 
He avoids politics, and discreetly retires into obscurity at 
the first intimation of internal trouble. 
not willingly, falls into the ideas and complies readily with 


He studiously, if | 


the wishes of the country, no matter what forms they | 


may assume, and he is hardly ever known to complain to, 
or about, anyone. He knows full well that it would be 
useless to do so to his own Government, for example, 


—- in every sense of the word, 
encouraging. To take but 
two articles alone out of those 
which I have mentioned 
above, viz., galvanised iron 
corrugated sheets and barbed fencing wire, of which an 
immense quantity is annually used in this and other of 
the Central American States, the prices now being quoted 
by the United States Steel Produce Export Company are 
as follows :—Galvanised corrugated iron sheets, 6ft. in 
length, in lots of not less than 1000 sheets, for No. 26 
gauge, 14s. 4d.; for No. 28 gauge, 14s. 64d., both delivered 
at Pacific ports, with freight and insurance paid. For 


Sway Sc 





sheets 9ft. in length the price is 5d. additional per 100 1b. | a p ; It 
| has secured to America protection against adverse tariff 


In regard to the barbed wire fencing, the prices are:—In 


car-loads of 325 coils, with 25 kegs of staples, 12s. 2d. per | 


100 lb., delivere1 at the Atlantic port of Barrios, and 
12s. 53d. deliverd at any of the Pacific ports, freight and 
insurance also paid. 

It is practically impossible for either the United 
Kingdom or Germany to compete with these prices, and 
it is admitted that they leave no margin whatever even 
for the United States ; but in order to open up a new and 


When some years ago an outcry was raised in the 
United States, and much adverse foreign criticism was 
indulged in, on account of the manufacturers in America 
selling steel abroad at much lower prices than ruled at 
home; it was said that the steel railmakers would retire 
from the field for the time being, and leave the market to 
the British, German, Spanish, and Belgian mills. How 
long this resolution has held we now know. During 
the next few years it is expected that the United States 
mills will be congested with orders from South and 
Central America, and, in view of the facts already men- 
tioned, few, if any, orders will find their way to Euro- 
pean mills. To-day American manufacturers are no 
longer faced with the difficulties and embarrassments of 
a political campaign in which the tariff question 
figured so largely. Some years ago it was different. 
The American steel manufacturers were being attacked 
on account of alleged sales abroad at lesser figures than 
those in force at home, and this was cited as a reason 
why there should be an immediate revision of the 
tariff. It was the very natural desire of the United 
States manufacturers that the tariff should be continued 
on steel rails so as to prevent competition in the United 
States, and they did not at that time want to run any 
risks of affording campaign orators texts for their tariff 
speeches, or to capture important contracts abroad by 
underbidding all their competitors. Now that the cam- 
paign is over and practically forgotten, the manufacturers 
have returned to their former policy, and a merry time 
is before them, to the corresponding detriment of their 
rivals in Europe. 

The whole idea of United States politicians is now the 
same—to foster and promote in every possible way 
closer trade relations with Latin-America. This has been 
the gospel preached with singular effect by the Trans- 
Mississippi Commercial Congresses of several years past, 
and it will be the battle-ery of the coming Pan-American 
Congress to be held this year at Buenos Aires. We hear of 
nothing of a similar nature being undertaken in Great 
Britain, nor, indeed, in any other country. If the United 
States do not succeed in capturing the Latin-Republics 
in toto in a very few years time, it will certainly be their 
misfortune, and in no way their fault. There exist not 
only one, but several enterprising and energetic corpora- 
tions in the United States, devoted wholly and solely to 
the furtherance of trade-relations with the lesser sister 
Republics. Success in a greater or less degree must of 
necessity result, and apart from the question as to whether 
the Americans as a whole are popular or unpopular, they 
are bound to do business where they never did it before, 
and wherever they do so will mean so much the less for 
their competitors. 

That the United States should feel desirous of making 
reciprocity agreements with the South and Central 
Republics wherever possible, and where it does not pre- 
vent them from making any such agreements with 
other nations, is perfectly comprehensible in view of the 
suecess which has attended the institution of such 
arrangements in other parts of the world. The question 
is often put—* What particular advantage has been 
gained by the United States by the working of the reci- 
procity agreements entered into with European Govern- 
ments under a Dingley tariff law?” The answer is 
that the result, in almost all cases, has been distinctly 
beneficial to the United States, since it has served con- 
siderably to extend their foreign commerce. Primarily, it 


changes by guaranteeing it a continuation of existing 
favours at the hands of the Latin-American and other 


| Goverments with which the agreements have been nego- 


tiated. Such agreements have prevented discriminations 


| which ‘might very well have proved a great hardship ; 


promising market, and to oust the British and German | 


manufacturers therefrom, the United States Steel 
Produce Export Company is apparently quite agreeable 


' to make this sacrifice. 
The British trade in these specialities is already small | 


since it never concerns itself with the personal affairs of | 


its subjects abroad—one of the reasons, perhaps, why the 


Germans so heartily hate their own people, and especially | 
| implements, such as the native machetes, knives, scissors, 
| garden appliances, and cutlery, which Great Britain has 


the official classes—almost, indeed, with an absorbing 
hatred, and do not hesitate to confess it themselves. 

The German trader is also fast ousting the American 
from his foothold in Guatemala, mainly through the 


influence of one Adolfus Stahl, who acts as financial | 
adviser to President Cabréra, and who is reckoned to-day 


the richest man in the Republic, next to the President 
himself. 


possess the same gift for small economies as the German, 


| late 
No other foreigner in Central America seems to | 


| 


nor his ability for steering a clear path among the | 


numerous spies and agents who abound in these politic- 
ridden countries. The Germans, both in their trade and 
their social relations with the natives, are “all things to all 
men.” They are apparently thoroughly at home among 
spies, informers, and assassins, without in any way, how- 
ever, participating with them in their misdeeds. One 
hardly ever hears of a German becoming involved in poli- 
tical trouble or of failing in his business. He thrives as 


no other foreigner in these lands of difficulties and | 


| 
| 





intrigues. It is clear, however, why and how he manages | 


to do so. And for him there is no such thing as a | Hardware : 
For the rest, he frequently marries a | 


Monroe doctrine. 
native and loses his identity. 

In Central America the position of British iron and 
steel productions has hitherto been a sound one, and the 


returns of the past few years, to a considerable degree, | Galvanised sheets ... 


have proved this. At the present time, however, this 


of United States manufacturers — no other, indeed, than the 
powerful United States Steel Produce Export Company 
—which is cutting prices in every direction. Neither has 
this campaign been undertaken without careful thought 
and preparation, The most exhaustive study of the 





~# No. IX. appeared April Ist, 


enough, but in the near future it is destined, I should 
imagine, to disappear entirely. The trade in 


long enjoyed, at present remains unassailed; but in all 


| likelihood it will meet in due course a severe competition 


from the United States, as well as from Germany, since 


small | 


I have come across a number of Teutonic travellers of | 


in this part of the world who are laden with 
attractive-looking samples of these particular goods. 


lower duties on imported articles have resulted in in- 
creased importations, and the ships bringing them have 
returned with cargoes from the United States made up 
from shipments entered into upon specially favourable 
rates. 

Take, for instance, the case of Spain. The reciprocity 
agreement with that country has worked eminently satis- 
factorily ; better treatment has been accorded to the 
United States, and all discriminations against them have 
been removed. . With regard to Italy, the United States 
have been granted actual reductions in tariff schedules, 
while the Netherlands Government have also accorded 
reductions especially upon meat products, resulting in an 
increase in the exportations of that class of shipment. So 
far as the United Kingdom is concerned, American com- 
mercial travellers have been granted the privilege of all 
samples entering entirely free of duty, to the great 
advantage of our trade with that country. As a quid pro 






































United Kingdom. United States. Germany. 

Articles, —_—__— 
1906. 1907. 1908. 1906. | 1907. 1908. 1906. 1907. 1908. 
£ ee ae £ eae £ F: ee 
POINT es cas Bars Sek sak. | Fp 9,703 | 2,262 25,836 11,874 | 9,779 | 7,995 8,779 7,416 
| Electrical material and apparatus) 101 238 228 5,612 2,221 2,322 | 3,134 5,665 10,987 
Sewing machines ... ... | 5 424 187 3,060 4,250 | 995 | 566 757 329 
Writing machines ... 135 At 455 818 975 | 378 | 16 108 136 
Total siden idan SEO 10,409 | 3,132 35,326 19,311 | 13,474 11,711 15,309 18,868 

nails, screws, and | | 
| washers sree = 173 110 ~| 218 313 44 63 136 157 57 
| Iron manufactures... 298 | 736 | 703 2,139 1,697 3,425 1,722 | 1,977 1,908 
| Agricultural tools ... 6,767 4,558 | 3,208 3,683 2,802 | 3,475 6,359 | 3,875 5,202 
| Industrial tools 835 | 417 | 296 3,050 1,579 | 1,680 1,380 992 1,173 
| Small hardware 400 | 467 | 379 | 2,707 1,002 1,217 4,631 2,196 3,163 
6,873 6,946 | 3,935 | 765 1,852 | 771 5,022 5,741 4,193 


aie ne Shc im 
market is being very seriously threatened by a combination | 


The above figures, showing the competition which 
exists at present between the different countries, the 
United Kingdom, the United States of America, and 
Germany, with regard to the machinery and hardware 
trades in the Republic of Guatemala, will be of some 
interest, 








quo, the United States accorded to Great Britain a 
reduction in the duties levied upon works of art! From 
neither Germany nor France did America receive much 
benefit in the matter of reciprocity, although, even here, 
some little advantages were secured. There has been, 
perhaps, a slight increase in trade due to the retuin of 
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cargoes following greater imports from those countries. 


Although it is not quite clear what particular advantages | A MODERN COTTON MILL. 


the United States would secure at the present time by No. I. 
reciprocity treaties with the majority of the Latin-| Tye construction, general arrangement and equipment 
American Republics, at least they would prevent other | of a modern cotton mill have undergone such remarkable 
nations from reaping benefits, actual or prospective, and | developments in recent years, and present so many 
that would count for something. Where direct Customs’ | features of interest in so many branches of mechanical 
union have been entered into, as, for instance, with the | science, that we need offer no apology in presenting to our 
Philippine Islands, there has been a distinct falling off in | yeaders a description of one of the latest Lancashire 
the trade returns of other nations. | factories in which the complete series of processes of con- 
In the one case referred to, British interests have | verting the raw material into the finished fabric are carried 
suffered immensely, and they will continue to do so until | out. In doing so we do not propose to deal in detail with 
the end—and that will not be long delayed. Up to the | all the minutie of the better understood textile machinery 
entering upon this agreement with the Philippines, United | used, but rather to give a description of the lay-out and 
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shipped. It may be stated that the heaviest bales come 
| from Egypt, and contain about 750 lb. of cotton. Thes 
measure about 4ft. din. by 2ft. Tin. by 1ft. 10in., and rs 
held together by eleven iron bands. American cotton ie 
done up in bales weighing 500 1b., and measuring 4¢t éin, 
| by 3ft. din. by 2ft. 4in., and this bulk is held by wal 
iron bands ; Indian cotton is made up into bales areola 
ing 4001b., and measuring 4ft. lin. by lft. 10in /. 
1ft. 4in., and bound up by three bands; while raw cottor 
from Brazil and Peru—only a small percentage of the 
whole import—is supplied in bales of 300 1b. to 350 }}, 
weight, of varying dimensions, and bound by bands. 
wires, or vine twigs. As the material is packed in bale. 
under considerable pressure, and sometimes with the 
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Fig. 1—ECCLES SPINNING> AND MANUFACTURING COMPANY'S MILL~ PLAN 


States trade had lagged behind considerably, which | arrangement of the various departments. Incidentally we 
would indicate that, all things being equal, in some | shall take the opportunity to describe a few appliances 
directions at least legitimately competing nations were | which contain special features not generally familiar. 

at no disadvantage. British complainers about the| In designing such a factory, a number of considerations 
Philippine measure were assured that “they ought not to | have to be taken into account, such as the surroundings 
grumble,” as the Payne measure conceded the right of of the mill, the facilities for handling the raw materials, 
the component parts of the British Empire to establish a | the water supply, the kind of materials to be produced, 


tariff-wall against the outer world and to trade among | the types of machines used for spinning the yarn and | 
| on to the carding machines or engines. From the card 


| ing engines the material passes through other machines. 


themselves on a preferential basis, an argument which | weaving it into a fabric, the source of power, the system 
may possibly have some meaning at a somewhat later | of transmission, and lastly, but by no means least in 
day, and one which has certainly been a little more | importance, the methods of heating. ventilating, humidi- 
advanced since the last General Election in England. fying, and fire prevention. 

Although, as yet, far from attaining even a semblance 
to a connected-up trans-continental railway system, day 


addition of water, it forms a very dense mass which 
requires special appliances for breaking it up. The con- 
tents of the bales are therefore first passed through a 
machine called a bale breaker, then through an opener, 
and finally through a scutcher. In the last-named 


|}machine the impurities, such as sand, seed, and dirt, 


which are contained in the cotton, are removed, and the 
condition of the material is rendered suitable for passing 


called the drawing frame, slubbing frame, intermediate, 
roving and spinning frame, by which time it is con 








by day sees something accomplished towards the ultimate 





goal of a Pan-American railroad. A working connection. 
already exists between the lines in Costa Rica, all of which 
are now being handled by Americans in the persons of, 
the United Fruit Company; the Guatemala lines, as 
already shown, are entirely American, and the running 
arrangements now are included in all the time cards of 
the United Fruit Company, and are entirely controlled by 
them; the Salvador Railway alone is British, but it is 
also closely associated with the Costa Rica and Guatemala 
lines, and included in the same company’s time tables. 

In Salvador the United Fruit Company's exceedingly 
active and enterprising president, Mr. Minor C. Keith, who, | 
by-the-bye, built the Costa Rica line for the original | 
English owners, and now leases it from the London 
Company, is in possession of a contract for the construc- 
tion of a new line of railway from Zacapa, in Guatemala, 
and the headquarters of the Gautemala Railway, to Santa 
Ana, in Salvador, a distance of about 75 miles. This line 
will form a valuable link in the Pan-American system, 
and will pass through a rich coffee-producing country 
which will assure good and remunerative freights. It will 
be a standard-gauge road, and is to be completed in 
eighteen months. Construction is to be commenced from 
the Santa Ana end, and the materials are already arriving 
from the United States. Contracts in this case have 
naturally gone entirely to the United States. Then con- 
nection is to be made between Honduras, at David, and 
Costa Rica, so that through communication with all these 
Central American Republics is assured. 

It is probably only a question of time before the | Pettis ag wet Ot | a 
United Fruit Company will buy up the Salvador Railway, / Mizing | 


Arrangement of Mixing & Blowing Machinery. 
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as already it has bought up the Costa Rica line, and, ap 

that accomplished, the company will practically possess 

the entire system of inland transportation of Central 
America. What this means for the trade of the United 
States of America it is scarcely necessary to indicate. | 
Taken in conjunction with the Panama Railroad and the | 
Canal, the Americans will—with the one exception of | 
the Tehuantepec Railway, which, at least, they do not | nature of the raw material and the processes through 
possess, and probably never will get, since it is not likely | which it has to pass before it is turned out as a finished 
rer into the market—hold a complete monopoly of | product, as by doing so our readers will be enabled to 

ral American transportation. 


Tue Exciverr 


| form an idea of the features which the architect has 
| to keep in mind in drawing up his plans. First of 
| all, then, the raw cotton arrives at the mill in the form of 
| bales weighing between 300 lb. and 750 lb. each, accord- 


| ing to the custom of the country whence it has been 


I 





Fig. 2—ELEVATION AND PLAN OF BLOWING ROOM 


It will, perhaps, be well to describe somewhat briefly the ; verted into yarn. Afterwards a portion of the yarn 


| goes to form the warp, and another portion goes to form 
| the weft, and both of these finally meet in the loom to 
| form the fabric after undergoing certain other intermediate 
| operations. 

| The mill which we are about to describe belongs to the 
| Eccles Spinning and Manufacturing Company, Ltd., Patri- 
| croft. Itisa modern structure, and is operated on the latest 
| principles. Its products include cloths for printing and 
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grey shirtings, and double warp twills, the last- 
chiefly for the home trade, while the others 
are for shipment abroad, principally to India, China, and 
South America. American cotton is used, and the staple 
is converted into the final yarn by ring spinning frames. 
The buildings, of which we give a plan in Fig. 1, page 346, 
were designed by Messrs. Potts, Son and Hennings, 
architects, Manchester, and are considered to be a 
very fine example of cotton mill architecture. They 
cover nearly four acres of ground, and the whole of the 
srocesses, from the preparation of the raw material to the 
finished cloth, are carried out upon two floors. In 
designing the mill one of the principal features aimed at 
has been the arrangement which enables the material to 
make a consistent forward movement through the sequence 
of operations, thereby avoiding repeated and unnecessary 
handling of the material. To further this object, labour- 


bleaching, 
named being 








| the bottom of the double vertical lattices B. 
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quantity, is dropped upon a grid plate and slides down to 
From these 
it is carried forward and upwards between the two 
lattices, and is deposited upon the cross lattice (, and 
thence to the reversible mixing lattices ) suspended from 
the ceiling, which deliver the cotton into one of the 
several mixing bins E. Here it becomes thoroughly 
blended, and is allowed to remain for some days in order 
to dry and settle down to the conditions and temperature 
of the room. The cotton is then taken from the bins and 
placed on the horizontal floor lattices F, which creep 
slowly along, and up the inclined lattices G, and 
thence along the cross lattice H, to be deposited 
into one of the two hopper feeders I atttached to the two 
large cylinder openers J over which the lattice is fixed. The 
principal function of these hoppers is to ensure the equal 
and level feeding of the cotton on to the feed lattices of 
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Fig. 3—PLAN OF SHAFTING 


saving appliances have been provided throughout, as will 
be gathered from the ensuing description. 

The buildings are of what is known as fire-proof con- 
struction throughout, and are constructed of Accrington 
bricks with patent stone facings. The floors are of cement, 
the ground floor being laid on ashes and ballast. All the 
rooms are of ample dimensions, excellently lighted and 
ventilated. The lighting of the weaving shed is obtained 
by the usual saw-tooth roof with north lights, Heywood’s 
well-known system of glazing being employed. The 
spinning and carding rooms are sufficiently well 
illuminated by ample windows in the walls, while at 
night the whole of the mill, with the exception of the 
cotton stores in the basement, is lighted by incandescent 
gas. The mill buildings are heated throughout by 
steam pipes placed overhead, live steam at 90 lb. 
pressure being used for the workshops, and at 15 lb. 
pressure for warming thc offices. All the steam is 
taken from the main boilers, but is reduced to the 
pressures mentioned before being used. The rooms are 
very lofty, the card-room being 16ft. high, the ring-room 
14ft. high, and the weaving shed 12ft. 6in. high to the 
pitching of the roof. The cubic capacity of these rooms 
is many times greater than is required by the Factories 
and Workshops Act. 


The mill is most conveniently situated for obtaining | 


fuel, raw material, water, &ec. It stands on the bank of 
the Bridgwater Canal at Patricroft, the cotton and coal 
being brought in barges and deposited practically on the 
premises. The canal also supplies all the water which is 
required for the boilers and condensers, but the water 
required for other purposes and for the sprinklers is 
obtained from the town’s supply. The cotton bales are | 
lifted out of the barges and carried into the stores in the 
basement by a handy overhead traveller, which is 
operated by belting from the blowing-room shafting. | 
In the basement the bales are grouped so that the | 
different brands can be mixed according to requirements. | 
From the basement the bales of cotton are taken by | 
means of a lift or hoist to the blowing or scutching room 
on the ground floor above. This room—of which a | 
plan and elevation are given in Fig. 2—contains the | 
necessary machinery for breaking up the hard mass of | 
raw cotton, and for removing as much of the sand, seed, 
dirt, and other impurities as possible, as well as for | 
changing the cotton into a condition ready for treatment | 
by the carding machinery. The machinery in this room | 
has all been supplied by the firm of Lord Brothers, | 
Limited, Todmorden, and consists of a bale breaker, two 
hopper openers and scutchers, and three finishing seutchers 
capable of dealing with ninety bales per week of American | 
cotton, say, 45,0001b. Power for this room is taken from | 


the main shaft running from the engine-house to the | 


the openers, as well as to economise labour and further 
open and clean the cotton. These openers are of the 
horizontal large cylinder type, the cylinders being 
36in. diameter by 45in. wide, and give 50 strokes 
per minute on each square inch of the surface 
of the cotton presented to the cylinder. This cylinder is 
fed under a single feed roller working over piano pedals 
in connection with a cone regulator, and the cylinder is 
encircled on the underside with grids of a section suitable 
for taking away the maximum of dirt and other impurities 
with the minimum amount of staple. The cotton is here 


| passed forward over transverse thin steel grids by the 


current of air induced by the large cylinder and the 
exhaust dust fans up to the perforated dust cylinders, 
where it is held by the draught of the dust fan until it 
passes between the cylinders in the form of a fleece. It is 
then released from these perforated cylinders by a damper 
which prevents the flow of the air and allows the cotton 
to pass forward in asheet to the next process. These dust 
cylinders serve not only to pass the fleece forward, but 


draw through the perforations much dust and light | 










Dia. overwire = 50%in. 
Revs. per min. = 160 









in the finished laps, now ready for the cards, is that in a 
measured length of 72in. by 45in. in width of fleece com- 
posing the laps, consisting of 3240 super inches, the 
weight of which is generally about 14 oz. to the yard, the 
variation in weight does not exceed 14 oz. throughout the 
total length of lap, and the bulk of the weighings are 
practically alike. As the cotton on its way through the 
various machines up to, but exclusive, of the spinning 
process loses a small percentage, the better portion of this 
waste is selected, carried back, and fed into a machine 
called a soft or roving waste opener L, which delivers it 
after being thoroughly opened on to the cross lattice M, 
and this conveys it to the foot of the vertical lattices, 
where it joins the cotton coming from the bale opener 
to be used again. 

The cotton leaves the finishing scutcher in the blowing 
room in the form of laps 45in. wide. The laps are taken 
into the card room—shown on the plan, Fig. 1—which is also 
on the ground floor. Here the cotton passes through the 
final cleansing process, and any impurities which may have 
escaped the opening and scutching machinery are removed, 
while the fibres are placed in parallel order and delivered 
in the form of a thick rope or sliver into cans. The 
operation of a carding engine is of particular interest, on 
account of the many and various speeds at which its parts 
run. Itis best described by reference to the accompany- 
ing diagram—Fig. 4—which is reproduced from a paper 
read by Mr. W. H. Cook before the Manchester Associa- 
tion of Engineers. The lap A from the scutcher, and 
weighing about 14 oz. per yard, is placed on a roller B. 
It then passes over the feed plate C and underneath the 
feed roller D. When leaving this point it is struck by the 
teeth of the taker-in roller E, which is about Qin. dia- 
meter and revolves at about 320 revolutions per minute. 
The teeth on its surface are about fin. pitch, and the lap 
is delivered to these teeth at the rate of a few inches per 
minute, the result of which is that it is combed out and 
cleaned, the leaf and seed falling through bars fixed under- 
neath the taker-in roller. The cleansed cotton is carried 
forward towards the cylinder F, which is 50in. diameter, 
and makes about 160 revolutions per minute, the peripheral 
speed being therefore about 2000ft. per minute, or 2} times 
that of the taker-in. This cylinder is covered with a mass 
of wire teeth, and as these approach the teeth of the taker- 
in roller the cotton is combed away and carried forward to 
the flats. These flats consist of a number of transverse 
bars covered with wire fillet, which are connected toa 
pair of chains, one on each side of the machine, and are 
so cut at the ends where they slide along supports called 
bends, that at the point where the cotton enters the 
space between the flats and the cylinders is greater than 
at the point where it leaves. It may be mentioned that 
the distance between the flat and the cylinder wires at the 
separating point is only a few thousandths of an inch. 
The flats travel in the same direction as the cylinder, ata 
speed of about 3in. per minute, and the fibres are carried 
by the cylinder through the teeth of the flats, where they are 
combed out and freed from short fibres. The latter are 
carried away by the flats, from which they are stripped 
by a comb and brush. When the cotton has finally left 
the flats it is carried forward towards the doffer H, which 
is covered with wire clothing, similar to the cylinder, but 
the teeth point upwards. This doffer is 26in. diameter, 
and revolves away from the cylinder at a surface speed 





Surface Speed = 2/25 Ft. per min 


about one-thirtieth of that of the large cylinder. This 








va 






































1 





THe ENGINEER” 


Swain Sc 


Fig. 4—CARDING ENGINE 


card room—see Fig. 8. This makes 240 revolutions per | impurities from the cotton, the dust, &c., being discharged 


minute, and drives six overhead countershafts at 450 revo- | down the two air passages at the sides of the machine to | 
One shaft is pro- | the dust chamber in the room below. 


lutions per minute by means of belts. 
vided for the bale opener, two for the two large cylinder 


From these dust cylinders the cotton fleece is conducted 


openers, and three for the single beater finisher scutchers. | to the feed roller, which delivers it to the two-bladed 
The cycle of operations in this department is briefly as | beater running at 1200 revolutions or 2400 strokes per 
follows :—Bales of American cotton, numbering from six | minute, and as in the case of the large cylinder, the cotton 
to twelve, depending on the various blends required in | passes over the beater grids and longitudinal grids up to 
the composition of the mixings, are brought and placed in | the next pair of perforated cylinders, which perform 


convenient positions near to the bale opener A— Fig. 2— | similar functions to the previous pair. 
the attendant taking a layer of cotton from each of the | then 

bales and putting them into the box of the bale | means 
This bale opener is comprised of the box for | ing or calendering effect on it, besides subjecting the 


opener. 


The fleece 
calender rollers, which, by 


goes to the 
speed, impart a smooth- 


of a differential 


receiving the cotton from the bales, at one end of which | fleece to great compressive pressure, and making it into 
is an inclined spiked lattice, strongly made and travelling | a roll or “lap” 40 yards in length. Four of these rolls or 
at about 240ft. per minute, which opens and tumbles the laps are then put upon the feed lattice of the finisher 
cotton about, knocking out the dust and separating the | scutchers K, where they are unrolled and presented to the 
heavier foreign matter. The spikes in the lattice serve | feed roller in the form of a four-fold fleece, and are again 
to comb, and carry forward a small quantity of cotton | subjected to a similar treatment to that received in the 
which, after passing the “evener” to regulate the | two-bladed beater portion of the openers J. The result 








causes the cotton to be deposited in the teeth or pockets 
of the doffer, from which it is removed by the doffer 


| comb J, which makes about 3000 strokes or vibrations 


per minute. The effect of this is to remove the cotton in 
such small quantities at each stroke that the fibres pass off 
in the form of a continuous fleece to the calender rollers K, 
where they are condensed into a sliver, passed through a 
coiler, which places it in coil form in a deep cylindrical 
can M ready for conveying to the next machine. In 
passing through the carding engine the lap, weighing 
140z. per yard, is reduced to a sliver about a hundred 
times finer, and has suffered a loss in waste of about 
5 per cent. The card room at the Eccles Spinning and 
Manufacturing Company’s mill has been equipped by the 
firm of Howard and Bullough, Limited, Accrington, and 
contains forty-nine carding engines, which are laid out 
as shown in the plan—Fig. 1. 

From the carding engines the slivers pass to the 
drawing frames, of which there are six with four 
heads of four deliveries and three with two heads 


348 


THE ENGINEER 


APRIL 8, 1910 








of four deliveries. These machines serve further 
to parallelise the fibres and make the sliver as uni- 
form in thickness as possible. This is effected by pass- 
ing the slivers through a series of rollers of increasing 
peripheral speeds. The other machines in this depart- 
ment perform the final: processes before the cotton is 
passed into the spinning room. They include five slub- 
bing frames of 100 spindles each, 4 in 19} gauge; ten 
intermediate frames of 140 spindles each, 6 in 21 gauge; 
and twenty-five roving frames of 188 spindles each, 8 in 
21 gauge. In the slubbing frames the mass of cotton 
is further reduced,- and it is wound upon bobbins 
for better handliig.<dn the next series of machines, 
called the intermediate frames. Two bobbins from the 
slubbing frames are. put in the intermediate creel to 
each spindle. The cotton is drawn out and wound on to 
a single bobbin, and-two of these bobbins are again 
placed in the roving framies, and the material is wound 
on to one bobbin after the cotton has been further 
reduced. The functions of each of these three types of 
machine are almost identical, the chief differences in their 
construction being in the sizes of their parts and the 
number of. spindles contained in each. One of the most 
interesting features is a differential motion which has to 
perform the delicate function of winding the twisted 
roving on a bobbin without stretching it. The difficulty 
of the task is enhanced by the variation in the diameter of 
the bobbin. As, however, the principle of the motion has 
been common property for some years, we do not propose 
to enter into details of it in this article. 











NEW SEWAGE PUMPING STATION AT 
GLASGOW. 


A HIGHLY important stage has been reached in the 
great undertaking which for a number of years past the 
Corporation of Glasgow has been prosecuting in respect 
of the purification of the river Clyde. On Monday, 4th 
inst., the pumping station at St. James’-street, Kinning 
Park, on the south side of Glasgow, which forms the key to 
the last stage of the complete purification scheme, was 
formally opened by the convenor of the Sewage Com- 
mittee, ex-Bailie Robert Anderson. Very shortly—in the 
first week of May it is anticipated—the Lord Provost of 
Glasgow will formally open the outfall works at Shield- 
hall, which have been laid out to treat the whole of the 
sewage of the south side of Greater Glasgow—embracing 
an area of almost 14 square miles—and of which the 
pumping station just completed is the necessary fore- 
runner. The starting of the pumping station and the 
pending opening of the outfall works are events which 
mark the completion of the whole of the Glasgow Main 
Drainage Works, the operations connected with which 
have involved an expenditure of nearly two and a-half 
million sterling. 

The Kinning Park pumping station has been con- 
structed literally in the middle of a bed of silt, and to the 
engineering difficulties attendant on this some attention 
has been directed in previous issues of THE ENGINEER.* 
Great trouble was experienced, and much time spent, in 
fixing upon a site for this pumping station, until in 
August, 1907, it became clear that the completion of the 
South Side scheme would be seriously prejudiced unless an 
immediate start were made on the site as then authorised, 
its grave drawbacks as regards the character of the sub- 
strata notwithstanding. The Sewage Committee then 
approved of the design submitted by the consulting 
mechanical engineer, Mr. D. Home Morton, M. Inst. C.E., 
the general manager of sewage, Mr. Thomas Melvin, and 
Mr. W. C. Easton, the resident engineer, and shortly after 
they instructed the last-named to proceed forthwith with 
its construction by their main drainage staff; making it 
plain that they held him responsible for the construction 
of the whole station. The necessary barricade round the 
site was erected on November Ist, 1907. Some idea of 
the cramped nature of the site may be gathered from the 
top illustrations on page 349. It was restricted on one 
side by a five-storey brick building over 7Oft. high, on 
another by a transformer station delivering power to a 
large section of the tramways, and on the remaining two 
sides by streets carrying tramway lines, along which also 
heavy traffic frequently passes to the docks. The strata 
consisted of 19ft. of fine dry sand, followed by 44ft. of 
fine running silt, underlain, at 63ft. from the surface, by 
blue boulder clay. The level of the incoming sewer 
necessitated the excavations being carried down toa depth 
of from 45ft. to 514ft., the area to be excavated being over 
100ft. long and varying from 50ft. to 100ft. in breadth. 

The various difficulties which had to be met and over- 
come in the sub-structure operations may be referred to 
under five stages—(1) Underpinning of the two adjacent 
buildings to 20ft. from the surface, 7.e., just into the silt. 
The streets were also supported by walls, and the area 
thus enclosed excavated down to the running silt. (2) 
The forming of a silt-tight curtain extending into the 
boulder clay, enclosing the area to be excavated in the 
silt. This was effected by driving close-fitting sheet 
piling of timbers 45ft. to 50ft. long from the top of the 
silt. (3) The subdividing of the area thus protected into 
34 pockets by internal sheet piling driven into the boulder 
clay. Here it may be stated that in connection with the 
work of pile driving a water jet was employed—got from 
the hydraulic supply mains fortunately close at hand—to 
facilitate driving in the manner now frequently adopted. 
The only untoward effect consequent on the heavy and 
prolonged hammering consisted of the movement—fore- 
seen and consequently noted while it was occurring—of the 
70ft. high gable end of the five-storey granary building. This 
wall, 60ft. in length, standing at a higher level than and 
within 18ft. of the piling, moved slowly and steadily 14in. 
to 2in. towards the works site, but fortunately in one 
mass and without any tendency of the top to heel over. 
The next stage (4) consisted of the excavating to. and 
plugging with concrete at 45ft. to 514£t, from the surface, 





* See Tax ENqixeeR, September 25th, 1908, 








of the bottom in each of the 84 pockets. This work, 
which left from 18ft. to 12ft. of silt under the concrete 
and above the clay, was the most critical stage. It occu- 
pied six weeks and was completed early in February last 
year. The final stage (5) in the substructural work con- 
sisted of the forming of a reinforced concrete raft on the 
internal piles, cut at the necessary level, over the whole 
area, followed by the building thereon of the walls—the 
external walls in conerete specially reinforeed—up to the 
top of the silt. The remainder of the work was in com- 
parison easy, and the pump house, roofed at a height of 
110ft. from the foundation, was ready for the erection of 
the machinery on Ist July last year. 

The arrangement of the station and its mechanical 
equipment were conceived with due regard to the difficult 
nature of the foundation works. The deeper parts of the 
sub-structure were kept as far as practicable from the 
lofty buildings adjoining, and a cellular construction was 
adopted for the pump wells and other deep chambers ; 
heavy transverse walls carrying not only the machinery, 
but bearing the pressure of the surrounding soil. 

The pumping machinery raises the sewage from the 
main intercepting sewer in St. James’s-street and delivers 
it through two rising mains, each about three-eighths of a 
mile in length, into the main outfall sewer at St. Andrew's 
Drive, whence it flows by gravity to the purification works 
at Shieldhall. The net lift or head to be overcome is 
about 39}ft., and the resistance or friction of the rising 
mains raises the total head to an equivalent of 46ft. or 48ft. 
Referring to the screening arrangements, the sewage 
flows through a hand-operated penstock 7ft. 6in. diameter 
into the catch-pit, 30ft. long by 7ft. 6in. wide, where most 
of the sand and grit are deposited, and this deposit is 
removed periodically by means of an electrically propelled 
travelling Priestman grab dredger. Thence the sewage 
flows through three channels into the suction wells under 
the main pumps. In each channel there are placed one 
coarse bar screen, one penstock, 5ft. 6in. wide by 6ft. high, 
and two fine screens. The penstock is worked by hand 
and the fine screens are operated by electric power. The 
deposit from catch-pit and from the screens is raised by 
an electrically driven elevator to the yard level, whence it 
is carted away. 

In the engine-house there are installed three sets of 
engines and pumps, and provision is made for a fourth set. 
Two sets are intended to deal with the present wet weather 
flow of sewage, the third being generally at rest as a stand- 
by to allow for pump cleaning, adjustments and repairs. 
Each set of engines and pumps at normal full speed, 23 
revolutions per minute, will raise 12,320 gallons, or 58 tons, 
of sewage per minute against a total head of 46ft. The 
bottom of the pump wells is about 40ft. below street level, 
which practically coincides with the level of the engine- 
house floor, and the invert of the catch-pit is 6ft. lower. 
The pumps are placed on heavy cast iron girders directly 
over the pump wells, and at a level 27ft. 3in. below the 
engine-house floor, the engines also being set on similar 
heavy cast iron beams. 

The engines, of which one of the engravings on page 349 


shows one set, are of the vertical triple-expansion marine | ait ie 
= P P | stokehold fans for destroyers seems a possible innovation that 


type, and the pumps—also shown on page 349—are of the 
triple, single-acting, outside packed plunger type, the 
plungers being directly coupled to the engine crossheads. 
The engines have cylinders 154in., 25in., and 42in. dia- 
meter, the stroke being 4ft. 6in. The height of engine 
from floor to top of relief valve on cylinder cover is 27ft. 





| 





tion with one of the boilers. The steam pipes are of 
wrought steel, having welded flanges, and the feed pipes 
are of copper and gun-metal. As regards feed water 
arrangements, the condensed steam is pumped from the 
hot-well of each main engine into a feed tank alongside 
the boilers, which contains oil filters, and from which the 
feed is drawn by duplicate feed pumps of Weir's make, 
and forced through Edmeston filters and the Green econo. 
miser into the boilers. A large overhead storage tank jn 
the outside yard contains a supply of water for use in the 
event of the Corporation supply being temporarily shut off. 
A complete water service of pipes and hydrants is provided 
for cleaning floors and screens and washing out the pumps. 

The complete equipment of this pumping station has 
been carried out to the designs and specifications of 
Messrs. D, and A. Home Morton, civil and mechanical] 
engineers, Glasgow and Birmingham, by Messrs. Glenfield 
and Kennedy, Limited, Kilmarnock. 





DOCKYARD NOTES. 





THE United States Consul at Plymouth has notified the 
Commander-in-Chief at Devonport, officially, that a United 
States battleship squadron will visit that port in June, and 
will remain for one week. The squadron consists of the 
Iowa, Indiana, and Massachusetts, which, in addition to 
their regular complements, are carrying 450 Annapolis cadets, 
who are on a practice cruise. 





THE Poole Harbour Commissioners on Wednesday dis- 
cussed the proposal of the Admiralty to establish a torpedo 
firing range in Bournemouth Bay, and letters from various 
passenger steamship companies offering great objections to 
the scheme were read, one stating that it was likely to pro- 
duce a scare among the visitors to Bournemouth and ruin 
the season. The Commissioners unanimously decided to 
offer the most strenuous objection to the proposals. Ata 
previous conference the following resolution was passed; 
‘* This meeting (of shipowners, merchants, pilots, and fisher- 
men) offers its most strenuous objection to any proposal of 
establishing a torpedo range in Poole Bay, it being inimical 
to all shipping, and disastrous to the fishing industry, and 
respectfully requests the local authorities to make the neces- 
sary objection to the Board of Trade.’’ Copies of this reso- 
lution were ordered to be sent to the local M.P.’s, the Board 


| of Trade, &c. 


| draught is somewhat exceeded. 





AS a class, the first German Dreadnoughts seem to be 
universally unlucky. In the beginning they were delayed 
considerably because their designers could not find out all 
they wanted about the British prototype. Then the designed 
The Nassau sank in dock, 
and was considerably delayed by this; the Westfalen failed 
to leave her builders’ works at the first attempt, and nearly 
came to grief by stranding in the river on her way down to a 
dockyard; and now the third vessel, the Posen, has been 
seriously damaged by fire. The Rheinland is to be com- 
missioned at the end of this month. 





THE use of ‘‘ mushroom "’ ventilators in place of cowls for 


some Governments may be disposed to accept. They are 


, already in use in various foreign destroyers, and have much 


to recommend them, although they possess various disadvan- 
tages at the same time. As regards space occupied, they 


| admit of torpedo tubes being trained over them, which is not 


The engines have Corliss valves on the top and bottom | 


covers actuated by slide bar trip gear. A powerful 
governor controls the cut-off on the steam valves of all 
cylinders, also a knock-out throttle valve on the steam 
pipe. All the cylinders are jacketed, and there are two 
tubular reheaters between the cylinders. Each engine, 
as will be seen, has two fiy-wheels, these being 14ft. in 
diameter, and one fly-wheel is provided with electric 
barring gear, while the other has square holes cast in the 
rim for barring by hand. 

The pumps have plungers 36in. diameter by 4ft. 6in. 
stroke, outside packed, and have numerous flap valves of cast 
steel faced with leather and hinged on cast steel frames. 
The pump chambers are formed of massive castings resting 
on cast iron girders directly above the sump. There is an 
air vessel on the suction pipe close up to the pump 
chambers, and also one on each of the pumps. The 
discharge branch is on the pump under the low-pressure 
cylinder, and here is interposed the surface condenser of 
each engine, the whole of the sewage passing through the 
tubes on its way to the rising main, which also has ample 
air vessel capacity to reduce shock. Each set of engine 
and pumps can be isolated by means of a sluice valve on 
the delivery branch. Connecting pipes and additional 
sluices permit of any pump delivering into either of the 
two rising mains. The air pump is fixed to the air vessel 
of the centre main pump, and is operated by levers from 
the intermediate-pressure crosshead. 

The whole area of the pump-house is commanded by 
an electrically driven overhead travelling crane by Royce, 
Limited, of 15 tons capacity. The crane was installed at 
an early stage in the equipment of the engine-house and 
has been invaluable in hastening the erection of the engines. 


The greater part of the auxiliary machinery throughout | 
| been completed by Messrs. Palmer, attained 33.7 knots on 


the station is driven electrically by current taken from 
the mains of the Corporation, the motors in all cases 
being of Royce, Limited, make. 

In the boiler-house there are three Babcock and Wilcox 
water-tube boilers and room left fora fourth. One boiler is 
intended to provide steam for one pumping engine. Steam 
is generated at a pressure of 180 |b. per square inch and 
is superheated to a moderate extent. Each boiler has a 
heating surface, exclusive of superheater, of 1365 square 
feet. The boilers are fitted with the Underfeed Stoker 
Company’s underfeed stoker, largely with a,view to the 
prevention of smoke, and there is a light forced draught 
below the grates. Stoking is automatically regulated from 
overhead shafting driven from a Royce motor, which also 
drives a Musgrave fan for the furnace draught. The waste 
gases pass to the chimney after they have circulated about 
the tubes of a Green’s economiser fitted in close conjunc- 





the case with cowls ; but, on the other hand, it is less easy to 
maintain the draught of air, though they certainly do not 
add to the wind resistance of the ship to the same extent 
‘*Flap”’ ventilators as opposed to cowls are in use in the 
Lusitania, and it is well known that the Mauretania, which 
is fitted with cowls, is able more easily to maintain satisfac 
tory conditions as regards draught of air and stokehold 
temperature than her sister ship. Some people, however, 
may prefer the military advantage obtained by the saving of 
deck space. 





THE whistle and syren which have, until recently, been 
fitted on the forward funnel of all H.M. warships are, in the 
St. Vincent and later vessels of the Dreadnought type. fitted 
on the two side legs of the forward tripod mast at a consider- 
ably greater altitude than has generally been adopted in 
earlier vessels. The reason is, as will be easily seen from 
photographs of the vessel, that the heavy mast, bridge, and 
forward superstructure are so disposed as to have a consider 
able blanking effect on the volume of sound, especially when 
it is desirable to signal to the vessel next ahead. 





THE first two City class cruisers are almost ready for trials 
The Gloucester, built by the Fairfield Company, which, by 
the way, is generally first with each ship of a class, will be 


| ready only a week or two before the Newcastle, which goes 


into dry dock in about ten days’ time. The Bristol will in 


all probability be the last of the class. 





THE two Elswick-built Scouts, Bahia and Rio Grande, for 
the Brazilian navy are expected to be handed over in the 
course of the next few weeks. Both vessels have exceeded 
27 knots, the Rio Grande attaining no less than 27.4 knots 
on her official trials a few days ago. This is a remarkable 
result for a 3000-ton vessel of 380ft. length. 





THE torpedo-boat destroyer Viking, which has just 
her official trials. She recently completed very sati»factory 
gun trials off the mouth of the Tyne, and will be handed 
over to the Admiralty almost at once. She is somewhat re- 
markable in appearance, having six funnels, one to each 
boiler, and a curiously shaped stern, rather like that in the 
old Thornycroft 27-knotters. 





It will be interesting to see whether the bulging main 
deck sponsons for the two forward 4in. guns carried in the 
Delaware and North Dakota, about 80ft. from the bow 
will be retained after a little sea-going experience. They 
appear to be just in the very place to catch any swell, how- 
ever small, and send the spray flying over the upper turret 
and bridge. Obviously the guns will be useless in anything 
but the calmest weather. Small quick-firing gun ports 
fitted in similar positions in British vessels have been dis: 
carded owing to their inutility,for practical work, 
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ALL THE ARMOURED SHIPS LAUNCHED DURING THE YEAR 1909. 
Displace- Designed 
Nationality. Name. Date. Builders. Armament. ment. H.P. speed. | Machinery. Boilers. 
| Tons. Knots. | 
|_ 2. = ea caer, Sal SS es 
BRITISH... ..| Neptune -| Sept. 30th “a Portsmouth Y. 10 12in., 20 4in. | 20,600 25,000 21 Parsons turbine Yarrow 
|} Vanguard... ... ...) Feb. 22nd...) Vickers =o 10 12in., 20 4in. ..| 19,600 25,000 21 ee Babeock 
Indefatigable ... -| Oct. 28th  ...} Devonport Y. ... 8 12in., 20 4in. 19,200 45,000 26 
FRENCH... Condorcet... April 20th | St. Nazaire 4 12in., 12 9.4in., 16 12-pdr....| 18,400 22,500 19.4 Niclausse 
Diderot April 19th St. Nazaire 4 12in., 12 9.4in., 16 12-pir.... 18,400 , 19.4 i 
Voltaire ...| Jan. 16th La Seyne ... 4 12in., 12 9.4in., 16 12-pdr....| 18,400 19.4 Belleville 
Mirabeau ... -| Oct. 28th Lorient Y. 4 12in., 12 9.4in., 16 12-pdr....) 18,400 19.4 y 
Danton July 4th Brest Y. -.| 4 12in., 12 9.4in., 16 12 pdr....| 18,400 19.4 
GERMAN Thuringen Nov. 27th Weser, Bremen id 12 12in., 12 Gin., 20 24-pdr. .| 21,000 25,000 20.5 Triple-expan., 4-cyl. | Schiily 
‘ Ostfriesland Sept. 30th Wilhelmshaven Y. ...| 12 12in., 12 6in., 20 24-pdr. 21,000 25,000 20°5 ” ” 
Helgoland fe Sept. 25th ...) Howalt, Kiel a 12 12in., 12 6in., 20 24-pir. 21,000 25,000 20.5 ” ” 
Von der Tann ... March 20th ...) Blohm and Voss | 12 llin., 12 6in., 16 24-pdr. 19,500 45,000 25 Parsons turbin>s 
AUSTRIAN Radetsky ... July 3rd Stab. Tecnico ... 4 12in., 8 9.4in., 20 4in.... 14,500 20,000 20 Triple-expansion Yarroy 
BRAZILIAN Sao Paulo... April 19th Vickers 12 12in., 22 4.7in. | 21,500 23,500 at Babcock 
DUTCH ... ..| Zeven Provincien March 16th .... Amsterdam Y.... 2 llin., 4 6in., 10 12-pdr. | 6,630 7,500 16 Yarrow 
. 
UNITED STATES...| Delaware ... Feb. 6th Newport News... 10 12in., 16 Sin. 22,400 25,000 21.5 | Babcock 
Note.—No other nations launched armoured ships in 1909, 
Total guns. Machinery. Boiler types. 
Total | Total dis- - 
Summary for No. of | placement. | Total H.P. Smaller eae 
ships. Tons. 12in. llin.  9.4in. 6in. 5in.— | Turbine. “© P® Babcock. Belleville.. Niclausse. Schiila T. Yarrow 
12-pdr. cating. 
BRITISH.. 3 59,400 95,000 28 _ - —_ 60 8 2 l 
AUSTRIAN 1 14,500 20,000 4 _ 8 20 l 1 
BRAZILIAN 1 21,500 23,500 12 - 22 1 l 
DUTCH ... | 6,630 7.500 _— 2 4 10 1 1 
FRENCH.. 5 92,000 112,500 20 60 80 5 3 2 
GERMAN 4 82,500 120,000 36 12 48 76 l 3 i 
UNITED STATES... 1 22,400 25,000 10 ae - 16 1 l 
TOTALS 16 298,930 403,500 110 14 68 52 284 9 7 { 3 2 4 
ALL THE UNARMOURED SHIPS (OTHER THAN TORPEDO CRAFT) LAUNCHED IN 1909. 
Displace- Designed 
Nationality. Name. Date. Builders. Armament. ment. ae. speed. Machinery. Boilers 
Tons. Knots. 
BRITISH... Glasgow -- Sept. 30th Fairfield 2 Gin., 10 4in. 4880 25,000 26 Parsons turbine Yarrow 
Gloucester Oct. 28th Beardmore 2 6in., 10 4in. 4880 25,000 26 
Newcastle... Nov. 25th Elswick 2 6in., 10 4in. 4880 25,000 26 
Liverpool ... Oct. 30th Vickers 2 6in., 10 4in. 4880 25,000 26 
Blanche Nov. 25th Pembroke Y. LL Sen mare 3350 18,000 25 
AUSTRIAN Admiral Spaun Oct. 30th Pola Y. 7 4.3m: ... 3540 20,000 26 
BRAZILIAN Bahia w+ coo] Jan. 20th Elswick 10 4.7in. ... 3100 18,000 26.5 
Rio Grande do Sul... April 20th Elswick 10 4.7in. ... 8100 18,000 26.5 
GERMAN Mainz Jan. 23rd Danzig Yard 12 4.1in.... 4300 20,000 27 Curtis turbine Schiilz 1 
Coln ... . June 5th Vulkan Co. 12 4.1in. ... 4350 25,000 28 Zoelly turbine 
Augsburg ... July 10th Schichau ... 12 4.1in.... 4350 25,000 28 Parsons turbine 
RUSSIAN Ardegan New Admiralty 2 4.7in., 4 12-plr. 734 1,000 14 Diesel motors nil 
Kars ... Oct. | New Admiralty 2 4.7in., 4 12-pdr. 734 1,000 14 nil 
No other nation launched any unarmoured ships in 1909 
Tolal 1 “Toke dis: Total guns. Machinery. Boiler types. 
Summary for No. of | placement. Total H.P. | : : 
‘ ships Tons 6in 4.7in. *!- |Turbine Recipro-| Oil Yarrow.  Schiilz T 
: ‘ : "| 12-pdr. " cating. engines. ; ane 
— —— ———— - : - Turbine types. 
BRITISH... 7) 22,870 118,000 8 52 45 5 
en a 
AUSTRIAN i 3,540 20,000 ~ 7 1 1 
Curtis EE are) Rap 
BRAZILIAN 2 6,200 36,000 20 2 2 
Zoelly cei.) Sta Sav seve & 
GERMAN 3 13,000 70,000 | 36 3 3 
RUSSIAN 2 1,458 2,000 4 8 2 
TOTALS... 13 47,078 246,000 a 4 et 103 11 0 2 8 ; 
GENERAL SUMMARIES.—ALL SHIPS LAUNCHED IN 1909. 
Total Total Total Out of 124 guns of 12in. or 1lin. in ships launched in 190), 
Nationality. : 2 No. of Boiler totals. Great Britain has launched ships carrying 23, against 68 of 
tonnage. H.P. ie : 2 ’ 
ships. the two highest foreign totals. BB. . 
- ——_——— a Turbines totals. Yarrow... ... 11 with 226,500 H.P. Out of 68 guns of 9.4in. in ships launched in 1909, Great Britain 
BRITISH... 82,270 413,000 8 Schiilz T. - FT gy 390800 has launched ships carrying 0, against 68 of the two highest 
AUsTRIAN 18,040 40,000 2 Parsons ... 18 Babcock . 4° 57 Se foreign totals. a 
BRAZILIAN 27,700 59,500 3 Belleville . 8 % ae Out of 60 guns of 6in. in ships launched in 1909, Great Britain 
DUTCH 6,630 7,500 1 Curtis ... 1 Niclausse 2 45,000 has launched ships carrying 8, against 52 of the two highest 
FRENCH... 92,090 112,500 5 = : - foreign totals. 
GERMAN 92,500 190,000 7 Zodlly..... ss 1 27 647,500 ,, Out of 335 guns under 6in. in ships launched in 1909, Great 
RUSSIAN Mier» ee 1,468 2,000 2 and 2000 H.P. oil engines total Britain has launched ships carrying 112, against 156 of the 
UNITED STATES...| 22,000 25,090 1 H.P. of 649,500 two highest foreign totals. . 
ee Out of 346,008 tons launched during 1909, Great Britain has 
TOTAL3 343,008 649,500 29 launched ships of 82,270, against 187,900 of the two highest 














WARSHIPS OF 





TH 






E ENGINEER 























THE WORLD. 





foreign totals. 





Apri 8, 1916 








ET 








Ticin A drltin ie AEA 

















EN ESS RP AE 


whey mee ASE Sas: Quis TALIA 


PG AR ake i a Wt ae 


























Aprit 8, 1910 


Nationality. 
+t dl 


BRITISH... 


GERMAN 


ITALIAN... 


JAPANESE 


RUSSIAN 


SPANISH... 


U.S.A. 


1908 programme ; other ships 1909 programme. (') Doubtful whether the keels were actually laid down so early, although the ships were officially ‘‘commenced’’ and material 
(F) Approximate only; displacement is given as 26,400 tons, but this appears to be ‘‘full load,’’ not ‘‘normal’’ 


collected. 
displacement 


Summary 
for 


BRITISH 
GERMAN 
ITALIAN 
JAPANESE 
RUSSIAN 
SPANISH 
U.S.A. 


TOTALS ... 28 


Nationality. 


BRITISH... 


GERMAN 


ITALIAN... 


JAPANESE 


PORTUGUESE 


RUSSIAN 


No. 


em bet ie DD ee 


Name. 


... "Neptune 


Colossus 
Hercules ... 
Orion... 


*Indefatigable ... 


Lion ... 


E. Frithjof 


E. Hildebran4.. 


E. Heimdal 
sae sass 


tie. ae 
D. Alighieri 


Setsu... 
Kawachi ... 


. Gangoot 


Poltava 
Sevastopol 


Petropavlovsk ie 


Espana 


.-.| Utah... 


*Florida 
Arkansas (') 
Wyoming (') 


| 
Total | 


Date. 


.| July 19th 
ce ee 
-| Nov. 29th 
.--| Feb. 22nd 
-| Nov. 29th 


March 
April 
.-.| April 
--| March 
..| July 


| 





| July 6th 


| Jan. 18th 
April Ist 


..| July 15th 

| July 15th 
...| July 15th 
.-| July 15th 


| Dec. 10th 


Feb. 22nd 
March 9th 
oe by ee 
Nov. (')... 


-| Jan. 19th 
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WARSHIPS OF THE WORLD. 


ALL THE ARMOURED SHIPS LAID DOWN IN 1909.* 


| 
a 
an 
| 
| 
| 


Ar | 
| 





Normal 
- ‘ } dis- 
Builders. 
| placement. 
Tons. 
Portsmouth Y. 20,600 
Scott Eng. Co. | 20,600 
PORTE pss. 2c sea} 201600 
Portsmouth Y. | 22,900 
Devonport Y. ... | 19,300 
--| Devonport Y. ... | 26,400 
Schichau ... 21,000 
| Kiel Y. 21,000 
Vulkan Co. ; 21,000 
Blohm and Voss 22,500 
Blohm and Voss 22,500 
| Castellammare 19,000 
Mure: 2... 20,800 
Yokosuka Y. 20,800 
Baltic Works ... 23,000 
Baltic Works ... 23,000 
Galernii I. 23,000 
Galernii I. 23,000 
Ferrol Y. ... 15,000 


(D) The “‘ official’’ dates; were nearly six months later. 


N. York Shipbuilding 
Brooklyn Y. ... ... 
N. York Shipbuilding 2 
Cramp aaa 


21,825 
21,825 


3,000 (F') 
. 25,000 (F) 


} 


| 





| 
| 


| 


P Designed 
_ | 
Armament. Designed | speed. 
ts Oh eg te 
| Knots. 
10 12in., 16 4.Tin. 25,000 21 
10 12in., 16 4.Tin. .--| 25,000 21 
10 12in., 16 4.7in. ..| 25,000 21 
10 12in. and (?) 27 ,000 21 
8 12in., 20 4.7in. 45,000 | 26 
8 12in. and (?) 70,000 28 
12 12in., 12 6in., 16 24-pdr. 25,000 20.5 
12 12in., 12 6in., 16 24-pdr. 25,000 20.5 
12 12in., 12 Gin., 16 24-pdr. 25,000 20.5 
12 1lin., 12 6in., 20 24-pdr. 70,000 28 
12 llin., 12 6in. By) aoe 70,000 28 
12 12in., 18 4.7in., 16 12-pdr. saa (?) 23 
14 12in., 10 Gin., 12 4.7in -| 25,500 20.5 
| 14 12in., 10 6in., 12 4.7in --| 25,500 20.5 
| 
| 12 12in., 16 4.7in. .| 42,000 23 
12 12in., 16 4.7in. 42,000 23 
12 12in., 16 4.7in. 42,000 23 
12 12in., 16 4.7in. 42,000 23 
8 12in., 20 4in. (?) 19.5 
10 12in., 16 5in. 28,000 20.75 
10 12in., 16 5in. 28,000 20.75 
12 12in., 22 5in. 33,000 20.5 
12 12in., 22 5in. 33,000 20.5 





Belle- 


ville. 


Turbines. 
Parsons. Curtis. 
6 
2 a 
1 
2 
4 
1 
4 
14 6 


(A) May have been reduced to 24. 








Machinery. Boilers. 
displace- | Heavy HP - ——. 
ment. guns. ‘“* | Tur- | Recipro-| Bab- Y: , Schiilz Miya- 
Tons. bine. | cating. | cock. meee) = ae eee 
130,400 56 207 ,000 6 _ 5 1 
108,000 60 215,000 2 3 5 
19,000 12 (?) 1 
41,600 28(A} 51,000 2 2 
92,000 48 168,000 { 1 
15,000 8 (?) 1 1 
93,650 44 112,000 4 4 
500,650 | 256 (?) 20 3 10 5 5 2 
ALL 
Normal | 
Name. Date. Builders. dis- 
placement.| 
Tons. 
Liverpool ... Feb. 17th Vickers 4800 
| Newcastle... April Elswick 4800 
Bristol March ..._ ...| Clydebank 4800 
Falmouth... -) {| Elswick 5000 
Dartmouth Dec Vickers 5000 
Weymouth ae ; Beardmore 5000 | 
Yarmouth J {| L. and Glasgow 5000 | 
Blanche April 12th Pembroke Y. 3350 | 
Blonde Dec. 6th Pembroke Y. 3350 | 
FE. Bussard ? Vulkan Co. 4700 
K. Falke ... ? Weser, Bremen 4700 
Quarto Nov. 11th Venice Y.... 3300 | 
Mer ed ? Kawasaki Co. ... 5000 
sid She ? Mitsubiski Co.... 5000 
ao, ? Sassebo Y. 5000 
Sage ... Lisbon Y.... 306 
Lucio Lisbon Y.... 306 
Grosa Baltic Works ... 950 
Schakal KE 950 
Schtorm 950 | 
Smertch 950 | 
Tifun... 950 | 
Uragan 950 | 
| Wichria 950 
Wiauga 950 


2 


bo Do Do OD WD bh 


ie 


bo bo bo 


bo bo 


bo bo DO WD PO lO WS PO 


6in., 
6in., 
6in., 
6in., 
6in., 
6in., 
6in., 
4in. 

4in. 


6in., 
6in., 
6in., 


Armament. 


10 4in. 
10 4in. 
10 4in. 
10 4in. 
10 4in. 
10 4in. 
10 4in. 


10: 4 7in.... 
Pie 
10 4.T7in. ... 


Ca ae 
‘Tm: 


6in., 
6in., 
6in., 


6in., 


6in., 
6in., 
6in., 
6in., 


ee ee ee 
Re 


Milks: dco 
WM ste 


= 


a 


7in. 

WEN css | aoe 
Tin. 
WiBis ses 
ne 


eer 


‘““TWO-POWER STANDARD’ COMPARISON. 


Nation. 





BRITISH 





Machinery. 


Parsons turbine 


” 
” 


” 


Triple-expansion 


” 


Parsons turbine 


” 
” 


Curtis turbine 


Curtis (?) turbine 


” 
” 


Parsons turbine 





Boilers. 


Babcock 


Yarrow 
Babcock 


” 


Schiilz T. 


, 


Belleville 


Miyabara 


” 


Yarrow 


Babcock 


No. of | Total dis- | 
| armoured) placement. 
Tons. 


TWO NEXT POWERS 





130,400 | 207,000 


Total 


Total ‘ 
big 

EP. guns. 
56 


201,650 | 327,000 | 104 





THE UNARMOURED SHIPS LAID DOWN IN 1909. 


| 
a 
| Designed Designed 
| HP. speed. 
| Knots. 
| 
25,000 26 
25,000 26 
25,000 26 
? 26 
| ? 26 
| ? 26 
9 26 
18,000 25 
18,000 25 
| 30,000 28 
| 30,000 28 
| 92.000 27 
..| 22,500 26 
..| 22,500 26 
| 22,5 26 
: ? 12.5 
ey ? 12.5 
| 2 11 
| ? 11 
aa 9 11 
? 11 
9 11 
? 11 
? 11 
? 11 


Machinery. 


Boilers. 





Parsons turbine 


Curtis turbine 
Parsons turbine 


” 


Turbine 


Parsons turbine 


Curtis turbine 


Parsons turbine 


Curtis turbine 


Triple-expansion 


Probably triple- 
expansion 


Notes.—It is by no means certain that all of these were laid down in 1909, although in each case the contracts were awarded and material begun to be collected. 
are doubtful:—Four 5000-ton British, Dartmouth class (official date was ‘‘end of the year’’). 
"'hree Japanese, A, B and C (contracts were awarded in 1909, but it is uncertain whether work on them has yet begun). 


Summary for 
(See Note above). 


3RITISH... 
GERMAN 
ITALIAN... 
JAPANESE , 
PORTUGUESE 
RUSSIAN 


TOTALS 








Total. ee 
| fons. 
9 41,000 
2 9,400 
E>} 3,300 
3 | 15,000 
2 | 612 
8 | — 4,900 
tay set ae eee 
5 74,212 


| | 


| Babcock 
r or 
| Yarrow 


Yarrow 
Schiilz T. 
9 


Miyabara 


The following 


Two German, E. Bussard class (reported that these have only just been commenced). 





Machinery. 
«gd - 
Turbine. Reciprocating. | 
sags oe 9 —_ 
60,000 2 — 
22,000 1 


| 
| 
67,500 | 
| 


3 


9 





“wil 


* See also Table of Dreadnoughts in THE ENGINEER, April Ist, 1910, 








““TWO-POWER STANDARD” COMPARISON. 
No. of Total dis- 
Nation. unarmoured | placement. 
ships. | Tons. 
BRITISH a 9 41,000 
NEXT TWO POWERS (Japan and 5 24,400 
Germany) 
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THE CONSTRUCTION OF AEROPLANES. 
No. I. 
THE FARMAN BIPLANE. 

THE aeroplane industry is in too early a stage of de- 
velopment to have any settled processes of construction. 
There is naturally a tendency to follow the lead of 
successful aeroplane builders, and similarity in con- 
structive methods is also assisted by the number of firms 
who specialise in the manufacture of frame parts, joints, 
and accessories, so that an inventor may purchase most 
of the parts he may require to assemble into a machine 
of his own design. Nevertheless, the maker who under- 


| 

Carlo. Farman has beaten the weight-carrying record by 
| flying for an hour with a load of 210 kilos. in order to 
| fulfil the contract specification of the French Wavr-office, 

while Paulhan has accomplished some sensational per- 

formances on his Farman machine in the United States. 
| This biplane is practically an evolution of the Voisin type. 
| Mr. Farman began his career in aviation as pilot of a 
| Voisin biplane, which, in principle, is the same as the 
| gliders with which experiments were previously carried 
| stability upon its cellular construction. Mr. Farman, 
| however, drifted away from the cellular aeroplane, which 
| necessarily offers considerable resistance to the air, and 














“The Engineer 





Fig. i—HOLLOW BOX MEMBER 


takes to construct aeroplanes upon a commercial scale 
does not content himself with what he has at hand. 


Experience is constantly showing him where improve- | 


ments have to be carried out in design and construction, 
and thus small changes are constantly being made which 
add to the strength, lightness, sustaining capacity, and 
manipulation of the aeroplane. There are no radical 
changes—these are left to the solitary inventor who 
courageously works out ideas of his own—and the maker 
who builds up the new industry contents himself with re- 
fining his own particular type of machine. All this is the 
result of experience, without which it is impossible to 
build a satisfactory aeroplane. A man who embarks upon 
the new industry must have ample facilities for testing 


adopted the system of manual control that, in different 

| forms, has now become almost general. The Farman 
biplane is a distinctive machine, since it was the first 
to combine the rear planes for steadying purposes with 
ailerons or fins for obtaining lateral stability. 

The latest aeroplane, constructed by Mr. Henry 
Farman, represents a decided advance upon recent 
machines and marks another step in the direction of 
higher speeds. This is the goal for which all makers 
are striving. It is not only necessary to obtain sufficient 
stability, but the machine must be capable of travelling 
at greater speeds than the highest winds against which it 
may have to fly. To be able to fly in all weathers the 
‘aeroplane must attain a speed of fifty miles an hour and 








——,_ 








, 





Fig. 2—ATTACHMENT OF TRANSVERSE MEMBERS TO LONGITUDINALS 


machines and acquiring knowledge as to their behaviour 

in the air, and he must be prepared, if necessary, to spend | 
many months and even years in gaining experience. The 
novice finds that opportunities for flight occur none too 
frequently when he has to wait for favourable conditions, 
and perhaps be without his machine for long periods | 
while it is undergoing repairs. All the makers who have 
acquired a world-wide reputation have had to pass through 
a long and often dangerous ordeal, but while they have had | 
to learn everything themselves the experience embodied in 
their machines is at least helpful to others, who have 
something to guide them in their research. The new 
industry requires men with the necessary capital who can | 
build up their business on practical experiment and can | 


| 
| 


; 








a 19 | 


Fig. 3-ATTACHMENT OF BOX MEMBER TO LONGITUDINAL 





wait until they have perfected a reliable aeroplane before 
placing it on the market. 

One reason for the progress made by French aeroplane 
makers is that they have the advantage of testing their 
machines on military grounds, which are usually flat and 
devoid of obstruction. In this respect the French War- 
office has rendered considerable service to aviation by 
first of all allowing makers and inventors to carry out 
experiments at Issy-les-Moulineaux, near Paris, and then, 
when these grounds were found to be too small, giving 
them permission to establish themselves on the Camp de 
Chalons. There are at least a dozen sheds grouped | 
together on the military grounds between Bouy and 








Fig. 4—MEMBER OF FRONT ELEVATING PLANE 


Mourmelon-le-Grand where aeroplanes of different types 
are sheltered, and it is here that Mr. Henry Farman 
carries on the manufacture of his machines, as well as 
the training of pilots. Since the beginning of the year 
the biplane has retrieved its reputation which was 
momentarily eclipsed by the remarkable performances of 
the Blériot and Antoinette monoplanes, but while, 


singularly enough, little has been heard about the mono- 
plane of late, the Farman and Voisin machines have been 
doing splendid work. Rougier on his Voisin biplane 
has flown across the bay from Monaco to Cap St. Martin 
and back, and has gone over La Turbie, which, as is well 
known, is situated on the crest of the Alps behind Monte 





| surface of 48 square metres. 


still have some reserve of power for emergencies. In the 
new Farman machine the planes have a supporting 
Contrary to the older types, 
which have two planes of the same length, the lower plane 


| is shorter than the upper one, the lengths being respectively 


23ft. and 36ft. 
planes are the same, that is to say, 6ft. 23in. 


The width and the height between the 
In the 


| construction of the aeroplane both ash and poplar are 


used on account of their elasticity and strength. All 
stiff woods are avoided. There is nothing complicated 
in the construction of a biplane, which requires no more 
skill than the making of a man-lifting kite, but no one 
can build a satisfactory apparatus unless he possesses the 
necessary practical experience in flight. The aeroplane 
is the result of trial and error, and by constant experi- 
ment and keen observation the original gliders have been 
developed into a scientific machine. 

The lower plane of the Farman aeroplane is of some- 
what heavier construction than the upper one. 
longitudinal members of ash or poplar of square section 
are connected by three series of traverse members. There 


| out by Professor Chanute. This apparatus depends for | 


The two | 


—— 


| It is glued on to the transverse pieces, and doubled ang 
| glued at the front edge, where it is further secured by g 
strip of semi-circular section nailed along the edge of the 
plane. At the rear of the frame extend the four flexible 
strips constituting the under parts of the hollow transyeyge 
pieces already alluded to. The space between the second 
| and third strips is left free for the tail frame carrying the 
rear planes. On each side fabric is tightly drawn over 
and under the strips and light intermediate laths, of which 
the ends are connected by cords, whereby a wavy edge jg 
given to the plane. When the machine is travelling 
forward, the pressure of the air underneath forces up the 
fabric supported by the light transverse pieces between the 
main hollow members, and this causes the flexible strips 
behind the frame to depress. In other words, the curve 
of the plane, which is rather flat in repose, accentuates 
in flight. As the fabric is liable to sag, and it is very 
important to keep it absolutely taut, it is brushed ovyey 
with a special kind of impermeable paste, and this treat. 
ment is repeated as often as required. 

The upper plane is built in much the same way, 
although it is of somewhat lighter construction. At the 
two ends the flexible rear edge is replaced by ailerons oy 








Fig. 6—-SKID SUPPORTING REAR PLANE 


fins in the form of small rectangular planes hinging on 
the back of the frame and controlled by wires. By 
raising or depressing these fins alternately the necessary 
lateral stability is given to the machine. The two planes 
are assembled by vertical struts of oval section, slightly 
larger in the middle, so as to give them a certain flexi- 
bility. The usual method of attachment is by lugs of 
aluminium alloy, and these are still largely employed, but 
on the newer Farman aeroplanes the vertical struts ter- 
minate in flexible steel clips which are pinned through 
the longitudinal members. The struts are attached to 
these members at the points where they join the main 
transverse pieces, so that the biplane is in reality a girder 
built of seven square sections. The longitudinal members 
are strongly stayed diagonally by galvanised piano wire 
between the vertical struts on all four sides. This part of 
the construction was fully described and illustrated in the 
article we published at-the time of the Paris show in 
October last. The advantages claimed for this system of 
biplane construction are not only great strength and flexi- 
bility, but also immunity from danger through breakage 
of wires or struts, since the aeroplane is dependent upon 
its construction as a whole and not upon any single part. 


Struts connected with 
Jongitudinal members 


she of lower plane 
* 








| 


| 
Strut connected with 
rear frame 


Tue Exciweer™ 


Fig. 5-ONE MEMBER OF 


is one series of four hollow members of square section 
extending behind the frame, a series of three similar 
connections between the frame, and a series of inter- 


| mediate light strips serving as a support for the fabric. 
| The construction of an end box member is shown in 


Fig. 1. The wood is, naturally, cut with the grain and 
bent to the required curve. Formerly a much greater 
curve was given to the plane, but, as higher speeds are 
aimed at, there is a tendency to flatten it. The four 
strips are fastened together with a considerable number 
of small nails. The lower strip tapers and forms part of 
the flexible edge behind the frame, while one of the side 
strips bears against the rear longitudinal member, and 
the top extension is mortised in the top of the front 
longitudinal member. The traverse piece thus constructed 
is very strong, and at the same time remarkably light. 
The method of attaching the end transverse pieces to the | 
longitudinal members of the frame is shown in Fig. 2, | 
while the system of mortising the transverse pieces to the | 
front edge of the frame is indicated in Fig. 8. Above | 
and below the frame is drawn, as tightly as possible, a | 
light and strong fabric having the appearance of cambric. | 








Axle held by a thick rubber coil 
fastened down to the carriage 


CARRIAGE AND BRAKE 


The elevating plane is carried in front between the 
apices of two triangular frames. These are attached by 
the usual type of aluminium lugs to the front edges of the 
top and bottom planes, to which they are further stayed 
by wires. The plane is built up of a number of poplar 
members of the form shown in Fig. 4, which are drilled 
with holes for the sake of lightness. These members are 
slipped on a steel tube. A hole is drilled through the 
wood and the tube, and the two are fixed by a light bolt 
and nut. The ends are cut away to receive strips, which 
join up the series of members and constitute a rigid frame 
over which the fabric is stretched and glued. The steel 
tube turns in the apices of the triangular frame, and any 
inclination can thus be given to it by means of wires 
attached to the end of a short vertical tube passing up 
through the frame. A noteworthy thing about the whole 
construction is the considerable strength given to an 
essentially light and flexible structure by wire-staying, « 


| girder and triangular framework. 


In a line with the triangular frame carrying the elevat- 
ing plane is the tail frame terminating in the rear planes. 
The total length of the machine is 48ft. 6in., including 
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19ft. girder from the back of the main planes to the 
year planes. These latter are 6ft. Tin. square, which is also 
the section of the girder. The construction of this girder 

simple, consisting of four longitudinal poplar 
oined by vertical struts by means of lugs and 
liagonally by piano wire. The last section of the 
two horizontal planes, while between 
On a first 


Tin. of 


is very 
strips J 
stayed ¢ 
girder forms the ) 
these pivots a vertical plane for steering. 


IN 





ground the skid gives readily to any inequalities and acts 
as a shock absorber, at the same time that it constitutes an 
efficient support for the planes. 

A much more elaborate system of carriage and brake 
has to be provided for the main planes. The general con- 
struction of this will be seen in Fig. 5. It is composed 
essentially of two long skates carried on pneumatic tired 
wheels. Each is built up of a long rectangular section 





° 


y, 


Tue Encinese 





inspection of this type of machine, the effect of overhang 
produced by the long tail frame suggests the idea that it 
is called upon to withstand considerable stresses, but of 
course the whole of the weight when in flight is supported 
by the rear planes, and the only stresses the machine has 
to support when off the ground are those due to the air 
pressure. At very high speeds this is naturally consider- 
able. The advantage claimed for the tail frame is that it 


_—< 


Fig. 7—SIDE MEMBER OF BED FOR ENGINE AND SEATS 


piece of ash or poplar, strengthened under the planes by 
an extra thickness, which renders this part practically 
rigid, while the ends are more flexible. The two skates are 
connected with the lower plane by vertical and diagonal 
struts carried in aluminium lugs and stayed with wire, and 
behind the planes a thicker strut is inclined forward from 
the carriage to the bottom member of the tail frame. 
Each skate is mounted on a pair of pneumatic tired 























Fig. 8—-LATEST FARMAN BIPLANE WITH E.N.V. ENGINE 


facilitates the handling of the machine, especially when 
turning corners. The tail frame naturally requires some 
support on the ground, and this was formerly provided by 
wheels, but these have now been replaced by a simpler 
and cheaper device shown in Fig. 6. A piece of ash about 
4ft. long is shaped with one end thicker than the other. 
The thicker end is split into a considerable number of thin 
strips, which on being bent these are secured by two wind- 


wheels, with the axle passing through a strong rubber coil 
which is fixed down tothe skate by clips and bolts. In 
the former machines the skates curved up in front, but 
apparently it was found that this provided a braking 
effort at the wrong moment, and the front of the carriage 
is now provided with an extra pair of small wheels. When 
the aeroplane is settling on the ground it first of all rolls 
upon the wheels, and as soon as the rear part of the 








Fig. 9—-FARMAN BIPLANE 


ings of steel wire to keep them in this shape. 


is extended below, and at its extremity hinges a sheet | 
steel clip fixed to the thickest part of the skid. Between | 


the edge of the plane and the upper part of the skid is a | 


thick rubber coil, and resistance to lateral movements is | 


provided by rubber bands carried in clips at the ends of | shown in Fig. 7, These are mounted on the longitudinal 
wires fastened to the top part of the skid and the ends of | parts of the lower plane by means of wood blocks, which 
the plane. Thus, when the aeroplane is moving over the | are secured by bolts. Two types of engines are fitted to 





: The | carriage touches the ground and bears the weight, it acts 
vertical strut between the front edges of the rear planes | as a brake to stop the machine. 


plane, we have now to deal with the method of fixing the 
engine and the controlling mechanism. 
is formed of two members of poplar wood, of which one is 





WITH GNOME ENGINE 


Having described the construction of the Farman aero- 


The engine bed 


the Farman machine—the 50 horse-power Gnome, and 
the 60 horse-power E.N.V.—but by far the larger pro- 
portion of engines used is the rotary Gnome. This engine is 
carried in a peculiar form of pressed steel frame, which is 
secured to the bed by clamps and bolts. The propeller, of 
the Chauviére type, having a diameter of 8ft. 5in., is keyed 
direct to the engine with which it revolves. 

Seeing, however, that the propeller can only safely turn 
at about 900 revolutions per minute, the engine has 
necessarily to be run at this reduced speed, so that the 
power utilised in propelling the machine is only 24 or 25 
horse-power, the Gnome engine giving its full power at 
1600 revolutions per minute. Between the front part of 
the engine bed are fitted two light seats, one for the pilot 
and another immediately behind him for the passenger. 
Mr. Farman considers that if the aeroplane is to be of any 
utility it must be able to carry at least one passenger in 
addition to a qualified pilot. Owing to the cramped 
position of the passenger, it is obvious that the aeroplane 
in its present state can only be employed asan instrument 
of sport and for observation, as it is difficult to imagine 
that the passenger can remain seated for any long period. 
The controlling mechanism has been combined to render 
the manipulation of the aeroplane as easy as possible. 
On the pilot’s left hand he has the lever for advancing and 
retarding ignition, as well as gauges indicating the petrol 
and oil level. For controlling lateral stability, and for 
raisimpand lowering the machine, there is a vertical lever 
attached by wires to the two fins and to the ends of the 
vertical tube passing up through the centre of the elevating 
plane. Thus a forward and backward movement of the 
lever inclines the elevating plane, while a lateral move- 
ment raises one fin and depresses another. The action is 
so simple that, after some practice, it becomes instinctive, 
and thus renders the Farman machine very easy to learn. 

The weight of the older type of Farman aeroplane is 
5 ewt. 1 qr. without the engine, and 7 cwt. 3 qr. complete 
with engine in flying order; but we understand that in the 
new type the weight has been considerably reduced. 
Constant efforts are being made to secure a reduction in 
weight and increased strength with a view to the utilisa- 
tion of higher engine powers and consequently greater 
speeds. At the same time, it is sought to provide a 
means of enabling the aeroplane to rise more rapidly. 
This is not only necessary for increasing the possibilities 
of the aeroplane, but it. affords greater security, since the 
pilot may be obliged to soar quickly to avoid trees and 
other obstacles. The Farman machine can rise at the 
rate of one in twenty, which is fairly satisfactory for an 
aeroplane ; but it is probable that much more will be 
done in the early future in the way of rapid soaring. 








ROSYTH NAVAL BASE. 





THE closing of the embankments which are to encircle the 
area for the submarine basin has now been effected. Be- 
tween Saturday afternoon last, and midday on Sunday, 
during which period the sea was calm, about 3000 tons 
of soil were deposited and the remaining gap was thereby 
completely closed. Under the weight of the traffic however, 
the bank at this part sank to some extent and the tipping 
was continued not only with the object of maintaining the 
height, but of broadening the base. By Monday morning 
1500 tons additional material were deposited at the 
junction with the view of affording greater strength at a part 
of the embankment likely to be subject to greater stress 
than any other part. On an average, in the work of com- 
pleting the junction, 36 tons of material were conveyed from 
the steam navvies to the staging at the junction, a distance 
of about 2 miles, every 12 minutes. Now that the banks 
have been closed, the draining of the basin will be a matter 
of comparative simplicity, and a week or two should witness 
the trebling of the number of men employed on the under- 
taking. Preparations are being made for the insertion of 
sluices in the embankment at some points, and already a 
start has been made with the erection of the pumping 
apparatus. As soon as the water has been pumped from the 
enclosed area, steam diggers will be set going to dredge the 
basin to the required depth. Simultaneously a start will be 
made with the formation of another earthen bank further 
west. This bank will be carried well out to sea, where 
it will be connected up to the monoliths which are to form 
the outer sea wall of the larger dock. The work in connec- 
tion with the sinking of these monoliths is also being pushed 


‘|ahead. The steel shoes to be used for protective purposes 


are being floated down from the Brandon Bridge Building 
Company’s works, which are situated about a mile to the 
east of the piling. 

In other departments steady progress is being made, and 
more particularly in connection with the formation of the 
concrete blocks which are to form part of the monoliths. A 
considerable area of ground near at hand is taken up by 
timber moulds in which the blocks are being cast. The 
crushing plant is of the most up-to-date type. Now that the 
operations are reaching a more advanced stage, the Admiralty 
are exercising greater caution as to the admission of visitors 
to the works. 








DAIMLER ENGINEERING SCHOLARSHIPS.—The Daimler Motor 
Company (1904), Limited, offer five scholarships, which shal] be 
awarded in September, 1910, and be tenable at the Daimler 
Works, Coventry, for two years. These scholarships shall consist 
of :—One Major Daimler Engineering Scholarship carrying the 
following advantages: (a) Instruction in the theory of motor 
engineering for two years ; (b) a systematic course of instruction 
for this period ; (c) £50 per annum for two years, provided that 
the owner of this scholarship shall agree to serve the Daimler 
Motor Company, if the company so desire, in any capacity they 
may select, at a salary of not less than £150 per annum, for two 
years after the expiration of the scholarship; (d) payment of 
— premium for two years, viz., £100. Four Minor Daimler 

ngineering Scholarships carrying the following advantages :— 
(a and b) Asin Clauses a and 6 under the major scholarship ; (c) 
wages at about £20 per annum, and subject to the proviso of 
clause c under major scholarship ; (d) as in clause d under major 
scholarship. Full particulars can be obtained from the company. 








The company also accepts pupils on the payment of premiums, 
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THE IMPROVEMENT OF THE INDUCTION 
MOTOR’S POWER FACTOR. 
In the series of articles on “ Power Factor Correction,” 
which appeared in THe EnGineer for February 25th, 
March 4th and 11th, we called attention to the unsatis- 
factory state of affairs that exist in connection with many 
large alternating-current systems at present in operation. 
We emphasised the well-known fact that idle or wattless 
currents frequently prevent central station engineers from 


economically using their plant and mains, and we dealt | 


with the various methods which are available for correct- 
ing the power factor. In the last article of the series, 
which appeared in THe ENGINEER for March 11th, we 
dealt with a new form of phase advancer which has been 
invented by Mr. Miles Walker, of the British Westing- 


house Company, the function of which is to introduce | 


currents into the rotor windings of induction motors at 
low frequency, and which lead on the electromotive 
force generated by the rotor slip. We referred to 
Mr. Miles Walker's paper dealing with the sub- 
ject, which was read before the Manchester Section 
of Electrical Engineers last year, and we mentioned that 
some such means as those advocated by Mr. Walker for 
eliminating the idle currents in alternating systems were 
very desirable. On the 24th of last month a demonstra- 
tion was given at the Westinghouse Works in Man- 
chester, at which one of these phase advancers 
was shown in operation and the advantages to be derived 
from the employment of such a machine were then set 
forth. In view of what has already appeared in our 
columns pertaining to this new machine, and owing to the 
fact that the theory of the phase advancer is also 
clearly set forth in Mr. Walker’s paper, it will be 
unnecessary for us to go over the ground that has 
already been covered, and we shall therefore confine our 
remarks in the present instance more particularly to the 
actual demonstration itself, and to the possibilities which 
this machine has before it. 


made to compensate lagging currents set up by induction 
apparatus in other parts of the circuit, and in this way 
the power factor can be raised. The possibility of adjust- 
ing the power factor of an induction motor at will by 
a simple method, however, is to be regarded as a con- 
siderable step forward, and there is no doubt that if large 
induction motors are equipped with these auxiliary exciters 
the power factors of many of the large power stations 
will be very materially improved. Induction motor gene- 
rators possess the desirable feature of being self-starting, 
but they also have the equally undesirable effect of 
| lowering the power factor. In the case of synchronous 
| motor generators, on the other hand, we have complete 
control over the power factor, but by using a phase 
advancer with an induction motor generator we shall 
retain the starting properties of these machines, and at the 
same time have control over the power factor. The syn- 
chronous motor needs to be run up to speed by an 
auxiliary machine, whilst the induction motor does not. 
But for the induction motor to be really satisfactory from 
the central station engineer's standpoint it needs a phase 
advancer, so that after all an auxiliary machine is really 
essential in each case. 

It is interesting to note that when the magnetising 
current is supplied to the rotor of an induction motor by 
means of one of these phase advancers this current is 
only a small fraction of that required when it is supplied 
at full voltage and frequency to the stator winding. For 
example, a 750 brake horse-power three-phase 50-period 
2000-volt motor running at 590 revolutions per minute 
requires in the stator winding 50 ampéres per phase as 
magnetising current or an idle power of 175  kilo- 
volt-ampéres. When fitted with a 6-kilovolt-ampére 
phase advancer, Mr. Walker claims the same motor 
will run at unity power factor, and require no idle 
power from the mains. If the motor were fitted with a 
12-kilovolt-ampére phase advancer it could be run 
at a leading power factor of .7, and in addition to dealing 
with its ordinary load it could compensate for the lagging 








THE WESTINGHOUSE PHASE ADVANCER 


The accompanying illustration shows the phase 
advancer which was used on the occasion, and also a 
three-phase, 50-cycle, 2000-volt slip ring induction motor, 
whose power factor the exciter can be made to correct. 
The 750 horse-power motor used at the demonstration 
constitutes the motor end of one of two motor generator 
sets, which were run loaded back upon each other. the 
speed of each set being 590 revolutions per minute. The 
following table shows the readings obtained :— 


Volts. Power factor. Remarks. 
... Phase advancer not running 
running 


1840 .. 

.. 1840 ... 

. 2200 ... 37: 
2600 ... 375 


... 86% lagging 
. Unity rs 
oe. Ae eee ” 
. 50% leading .. 


moter Reading 


(increased speed) 
advancer running 
(speed as before) 
advancer running 
(increased speed) 
advancer running 
(speed as before) 

In the case of readings 1 and 2 the voltage was main- 
tained constant by hand regulation. The rise of voltage 
between readings 3 and 4 is due to the phase advancer 
having substituted a leading magnetising current for a 
lagging current. It will be seen that when the first read- 
ing was taken, the phase advancer was not running, and 
the power factor of the motor was then .86 lagging. The 
next two readings show that with the aid of the phase 
advancer the power factor has been brought up to unity, 
whilst in the case of some of the lower readings, with the 
aid of the phase advancer, the power factor has been 
changed to .5 leading. 

As is well known by those who are responsible for 
operating alternating current plants, and as we have 
recently shown, if a machine can be made to take 
a leading current, no matter whether it be a synchronous 
motor or induction motor that leading current can be 


. 2000 ... 


. 2600 ... 312 


50%, leading 
10 % leading 


2560 5% leading 


currents produced by other motors to the extent of a 
600-kilowatt rating. By building a similar motor, but 
with a larger percentage of copper in its windings, it 
would be capable of supplying magnetising current to 
three motors of the same size, when a total power of 
3000 brake horse-power would be obtained with the line 
working at unity power factor, the only cost being that of 
the 12 kilovolt-ampére phase advancer, and the addi- 
tional copper to the one motor. In such an installa- 
tion with motors having a power factor as high as 92 per 
cent. and a voltage drop in the line of 10 per cent., a 
phase advancer used to bring the power factor up to 
| unity, could be made to result in a saving in the line 
losses of about 40 kilowatts. In addition to this 
a generator designed to deal with the load at unity 
| power factor would be smaller and cheaper, and 
| the all-day losses in such a machine would be reduced 
by about 30 kilowatts. This would give a total saving in 
| generation and transmission of about 70 kilowatts. 
| Against this must be set off the losses in the phase 
advancer and those in the windings of the motor carrying 
the wattless current, which would amount to about 6 kilo- 
watts. This relates to high-speed motors having a good 
power factor. If, however, we consider slow-speed motors 
which would have a power factor as low as .7, the saving 
in the line and generators which could be brought about 
by a suitable phase advancer would not be less than 
220 kilowatts. 
The makers of this phase advancer point out that in 
the case of a large motor with a low power factor at the 
end of a long feeder, by putting down one of these ma- 
| chines in conjunction with the motor the feeder would be 

relieved of wattless current. New consumers could be 

connected to the end of the feeder adjacent to the motor, 
jand the revenue obtained from the cable would be 
| correspondingly increased. The only real obstacle in the 
| way of this phase advancer appears to be that there may 
| be some little difficulty in getting consumers to use it. 
| Consumers pay for kilowatts and not kilovolt-ampéres, 


and consequently they take no interest in the centya| 
station engineer’s power factor. If it is only desired to 
run a large motor at unity power factor, that is to say, if 
the stator windings are to carry no wattless current 
then for a given mechanical Joad a smaller and cheaper 
motor might be used than would otherwise be possible 
but there is the cost of the phase advancer to be taken 
into account. 

A point that will interest the consumer will be what is 
the relative cost of an ordinary induction motor for a 
given load, and one that.is capable of developing the 
same power with a phase advancer. There appears to 
be little doubt that if a central station engineer desires 
to get some of his large consumers to draw leading 
currents from the mains, in order to compensate 
for lagging currents in other parts of the circuit, he 
will have to supply power at reduced rates, or offer some 
other inducement, and there is equally little doubt 
that such a procedure would frequently prove very 
beneficial from the central station engineer's standpoint, 
This is amply evident when we reznember that synchron- 
ous motors have been put down by various electricity 
undertakings for the express purpose of raising the 
power factor, and beyond relieving the generators and 
mains of wattless currents, such machines are enabled to 
add to the station’s income. It is true that synchronous 
motors can be made to perform useful work in addition to 
improving the power factor, but owing to the fact that 
they are not easily started and that their speed cannot be 
varied, it is not at all easy to get power users to employ 
them. 

It seems that it is the users of large motors who wil! be 
able to assist the central station engineers in this matter of 
improving the power factor by meansof the phase advanicer, 
and that such motors must be called upon to compensate 
the lagging currents produced by smaller motors in other 
works. There are large numbers of squirrel cage induc- 
tion motors connected to the mains of many electricity 
supply undertakings, some of which are of fairly large 
|capacity. It is quite obvious that this new phase 
advancer cannot be made to raise the power factor of 
such machines, although by causing the slip-ring machines 
to draw leading currents, the generators and mains can be 
relieved of the wattless currents which the squirrel-cage 
induction motors introduce. In view of the introduction 
| of this phase advancer, it seems that central station 
| engineers should make a big endeavour to persuade con- 
' sumers to adopt large slip-ring machines in preference to 
motors of the squirrel cage type, for once a large motor of 
this latter kind has been put down the wattless com- 
ponent is increased, and there is no chance of bringing 
the phase advancer into action on that particular motor. 
Consumers cannot be blamed for using the squirrel cage 
motor whenever its characteristics suit the duty which has 
to be performed. It is a remarkably simple machine, its 
cost is low, and its rotor is well suited for speed variation 
| by pole changing. In our previous article on the phase 
| advancer we pointed out that it might be employed to 
| inerease the slip of an induction motor. As is well 
known, in many instances the speed of induction motors 
is varied by means of inserting resistance in the rotor 
windings, which means a large loss of energy. By means 
of the phase advancer the slip required may be obtained, 
| and instead of the power being wasted it is returned to 

the line. 

Another sphere of usefulness which the phase advancer 
| has is that of supplying magnetising current to the 
rotors of asynchronous generators. Under ordinary 
circumstances these machines not only draw a lagging 
current from the line, but they are also incapable of 
dealing with any portion of the wattless component. It 
is for these reasons that the asynchronous generator has 
not come into more general use. With the aid of this 
new phase advancer, however, magnetising current can be 
introduced into the rotor winding, with the result that the 
generator not only ceases to draw a lagging current from 
the synchronous generators in parallel with it, but 
becomes capable of taking a share of the wattless com- 
ponent due to the inductive load. 














THE JUNIOR INSTITUTION OF ENGINEERS.— A visit of this Institu 
tion was recently paid to the building in course of erection for the 
Royal Automobile Club in Pall Mall. The length of the front ix 
228ft., and the average depth 242ft. There are two storeys below 
the ground floor, and five storeys above, in addition to the ground 
floor storey, making eight storeys in all above the basement floor. 
A swimming bath will be constructed in the basement 86ft. long, 30ft 
wide, and with a maximum depth of 8ft. The foundations under the 
swimming bath are 41ft. 6in. below ground floor. The building is 
constructed practically as a steel frame, all loads being carried on 
columns up to the first floor or second floor level, except the party 
wall between the club building and the adjoining building, which 
is self-supporting. The thicknesses of the walls are all in accord- 
ance with the old Building Act. The front and back walls are 
carried on steel girders at the first or second floors, and are self- 
supporting above that level. The floors are constructed in concrete 
reinforced with rods. All the steel work is cased with at least Zin. 
of concrete.’ The interior partition walls are built with 2in. and 
4in. thick pumice concrete blocks. The retaining wall supporting 
the street at Pall Mall front is constructed in ordinary concrete, 
and the retaining wall at the back of the building is constructed in 
reinforced concrete—the height of this wall is 38ft. The swimming 
bath is also to be constructed in ferro-concrete. Triple web-plate 
girders 3ft. deep are placed at second floor level over large rooms 
to carry part of the building above, and two of these girders weigh 
24 tons each. The columns are all made of built-up sections of 
angles and plates. The girders are generally steel rolled joists, 
plate girders being used only for specially long spans and heavy 
loads. The distance between the floor beams is generally about 
12ft. The front and back walls are faced with Portland stone, and 
the elevation to Pall Mall is expected to be one of the most 
artistic in that street. The basement, lower ground floor, ground 
floor, and first floor, will be partly ventilated and heated by means 
of hot air ; in addition, the entire building will be heated with hot 
water radiators. All the drainage above the lower ground floor will 
discharge direct into the sewer through pipes suspended under the 
lower ground floor. The waste water collected in the lower 
ground floor and the basement will discharge into the ejector 
chamber 40ft. below the ground floor level, and by means of 
ejectors the water will be raised to the sewer level. These ejectors 
will also be used for eraptying the swimming bath. 
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RAILWAY MATTERS. 


Tue Great Eastern Company contemplates improve- 
ments of its station buildings at Clacton. The works are to be 
carried out at once, and completed by July Ist. 


Tae Baden State Railways, after investigation, decided 
that the hearing of locomotive engineers is affected by vibrations 
of the engine communicated from the floor on which the men 
stand. To prevent this, cocoanut mats are to be provided both 
for engineman and fireman. 


Tux Swedish railway authorities have now submitted 
the proposition regarding the electrification of the railway from 
Kiruna (Luossovarre-Kirunovarre iron mines) to the Norwegian 
frontier. ery other details, it is stated that a saving of 41,000 
tons of coal will be effected on the basis of an estimated transport 
capacity of 3,850,000 tons of iron ore. 


Tue British Consul-General at Paris reports that a 
yposal is under discussion for the electrification of railway lines 
ur Paris on the right bank of the Seine. The total cost of the 
yposed work is estimated at £2,660,000 for the electrification, 
and £280,000 for permanent way works, The expenditure is to be 
spread over five years, beginning with this year. It is understood 
that foreign firms will be allowed to tender for the work. 
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Tur portion of the new Grand Trunk Pacific Railway gene- 
rally known as the National Transcontinental Railway, which is to 
run from Lake Superior Junction to the Atlantic coast, is to be more 
energetically pushed forward during the coming summer, accord- 
ing to reports from Ottawa, All the grading of the line through 
the Province of New Brunswick is expected to be completed this 
year, but the completion of the line in New Brunswick will be de- 
iayed by the construction of steel bridges and aqueducts. The 
bridge over Salmon River, in Victoria County, alone will keep a 
large erection gang busy all this summer. There will be 7000 
tons of steel in the structure. 


In the year ending June 30th, 1908, the railways of 
the United States paid in wages £207,087,516. These figures 
have been submitted to the Interstate Commerce Commission by 
the railways of the country, and, while they have not been made 
mublic until now, they will appear in the Commission's report. 
Most of the year was a panic period, yet the amount paid in 
wages was a decrease of only 3.44 per cent. from the high record 
of 1907, and an increase of 9.5 per cent. over 1906. Gross operat- 
ing revenue decreased £39,059,917, or 7.4 per cent., from 1907. 
The relatively small decreases in the amount paid to workmen is 
due to the fact that the rate of wages on the railways was not cut 
after the 1907 panic. 

Disastrous as the floods in France have proved for the 
railways, a worse disaster occurred one day last winter in America. 
Three days previously a warm wind arose in the State of Nevada, 
so suddenly as to melt all the snow. The result was such a 
torrent as to entirely wash away 100 miles of the San Pedro, Los 
Angeles and Salt Lake line south of Caliente. The route of this 
line was known to be rather liable to this, but was chosen as it 
saved much distance. Soon after its construction it was under- 
mined by a storm, which did over £100,000 damage to it. The 
engineers are now engaged in surveying the district in order to 
tind a safer if longer and more costly route. Whichever route be 
chosen, it will be from six months to a year before the line can be 
built, and the cost will, it is said, be from two to three millions 
sterling. 


Tue actual work of laying the new Mazoe line, states 
African Engineering, has commenced. The broadening of the 
Lomagundi line to the thirteen-mile peg will berapidly carried out. 
From there the track will be run out westof the main Mazoe Road, 
cross the Gwebi, west of Mount Hampden, and passing again west 
of the low range of hills that culminates in the Jumbo Head, will 
traverse the Bedford Estate until it reaches the Jumbo Mine. No 
announcement has yet been made as to whether the railway wi'l at 
once be continued to the Shamva or not, but this must be its next 
terminus. If the Shamva is good, and the general Abercorn dis- 
trict only a quarter as good as it was boomed to be, the extension 
of the line to that centre cannot long be delayed. It is intended 
to push ahead the Salisbury-Mazoe section with vigour and speed 
immediately the rains are over. : 


Aw article in the Journal des Débats states that the 
Puris-Lyons- Mediterranean Company is about to start the construc- 
tion of the railway from Nice to Cuneo, by way of Tenda,a project 
which dates from 1879. The line will be 59 kiloms. in length, and will 
have eight stations in France and three in Italy—viz., Nice, Nice- 
Saint-Roch, La Trinité-Victor, Sainte-Thécle, Peille, L’Escaréne, 
Sospel, Savoge-Fontan, San-Dalmazzo, Tenda, and Viévola. The 
work-will involve the construction of 39 tunnels and 20 viaducts. 
The longest tunnel will be nearly 7 kiloms. in length. This railway, 
which will cost about £2,800,000, and will be one of the most 
expensive of French lines, will reduce the distance between Nice 
and Turin by 218 kiloms., while the distance from Marseilles to 
Turin will be 134 kiloms. less than by way of Grenoble and 
Modane, and 79 kiloms. less than by the Nice-Savona route. 





TraFFIC was recently opened on the Highgate Hill 
section of the London County Council tramways. The line was 
previously worked on the cable system by a company, and after a 
period of disuse, has been equipped electrically on the conduit 
system by the London County Council. A six-minute service is to 
be run, and special cars, somewhat smaller than the standard 
London County Council cars, have been constructed. The chief 
point of interest in the equipment, states Hectrical Engineering, 
is the provision of an entire y new form of mechanical brake of 
great power, for use on the hill, which acts on the slot rail, grip- 
ping it simultaneously from above and below. For this purpose a 
specially constructed slot with heavier rails than usual has been 
provided. The new line forms a connection at the Archway 
Tavern with the London County Council lines to the City, Holborn, 
and Euston-road, and also with the Metropolitan Electric Tram- 
way Company’s line to Finchley and High Barnet. 


_ From the report of the Electrification Committee of the 
New York Railway Club the following brief history is summarised : 

The first successful trolley installation was made in Richmond in 
1888 by Mr. Sprague. For heavier traction the third rail was first 
used in 1893 at the Chicago World’s Fair, and in 1895 this was the 
distinctive feature of the equipment of the Metropolitan Elevated 
Railway in Chicago. The multiple-unit system was first put in 
use in 1898 by the South Side Elevated, of Chicago, and later by 
the elevated railwaysof New York City. The first importantinstalla- 
tion of heavy electric locomotives was by the Baltimore and Ohio 
in its Baltimore tunnel in 1895; smaller electric locomotives had 
been previously used for mining and industrial purposes. The 
Long Island Railway’s suburban zone third-rail electric equipment 
was put in service in 1905. The West Jersey and Sea Shore, 
between Atlantic City and Philadelphia, was electrified in 1906, 
and in the same year the New York Central began operating elec- 
trically, both by locomotives and by the multiple-unit system, a 
portion of its electric zone. In 1907 the Erie installed a multiple- 
unit, high-voltage, single-phase system on its Rochester division ; 
also in 1907 the Spokane and Inland Empire Railroad was put in 
operation, This is the first railway built for heavy electric service, 
both freight and passenger, and the current is generated by water 


power. In 1908 the Grand Trunk Railway electrified the Sarnia 
tunnel. In 1909 the Cascade tunnel of the Great Northern was 


electrified on the three-phase system. The Pennsylvania expects 
to operate electrically its new terminus in New York City during 
the current year. 


NOTES AND MEMORANDA. 


Ir is estimated that the Gold Coast and Ashanti could 
supply 60,843 logs of mahogany and cedar per year if the internal 
communication were better. With mechanical haulage, such as 
traction engines and light tramways, the output could be increased 
to some 250,000 logs per annum without depleting the natural 
reserves, 


Tuer production of tungsten ore concentrates in the 
United States in 1909 was larger than in any previous year, 
amounting to 1607 short tons, valued at £111,900. The producing 
States in order of their importance were Colorado, California and 
Arizona. Of the total output, Colorado (Boulder county) pro- 
duced 1100 tons. In 1908 the total domestic production was 
497 tons valued at £28,256. 


ACCORDING to one of the bulletins of the United States 
Department of Agriculture, natural gas from artesian wells in the 
Missouri River Valley is separated from the water by a simple 
process, and used for heating, lighting, and power. Pierre, 8. BS 
is within the gas belt, and secures from three wells an abundance 
of gas for generating all power required in the city, as well as for 
domestic lighting, cooking, and, to a great extent, for heating. 


A DECIDEDLY quaint system of giving all citizens the 
exact time once a day prevails at Cape Town, replacing the old 
gun-fire from the Rock. According to the Electrical Engineer, the 
plan adopted now is that every night, at a given hour, the electric 
light is momentarily switched off. from the central station, and 
then switched ou. The universal wink of every electric light in 
the city, whether indoors or out of doors, tells the tale. If some- 
what disconcerting to the newcomer, it is certainly cheap and 
effective. 

In a recent issue of Nature the difficulty experienced 
in hot countries in keeping small accumulators in working order is 
referred to, and it is pointed out that this is probably due to the 
cells being filled with dilute acid of density 1.190 at a tempera- 
ture of 30 deg. or 35 deg. Cent. While this isa proper density to 
use in a climate where the temperature is 15 deg. to 20 deg. Cent., 
corresponding to a 20 per cent. mixture, it is too high for a hot 
climate, where it really represents a 23 per cent. mixture; a 








density of 1.170 or even 1.150 is more suitable in hot climates. 


Recrnt xy, Prof. A. N. Talbot, following a discussion in 
America, in which,importance had been laid only on compressive 
tests on concrete, stated that sufficient importance had not been 
given to the tensile test. The failure of concrete in compression 
may, he urged, be, in cases, due to lack of tensile strength, 
allowing the concrete to split off laterally, as is more or less 
characteristic in compression failures. Moreover, the tensile 
strength is important in bond between steel and concrete, while 
shearing and diagonal tension failures are more likely to occur 
with concrete of low tensile strength. 

Tuer United States during February produced pig iron 
at a rate which equalled 31,650,000 gross tons per annum. During 
January the rate was about 31,000,000 tons, and in December about 
31,450,000 tons. In commenting on these figures, the Jron Age 
considers it is questionable whether the February rate will be main- 
tained during March, since the daily capacity of coke and anthra- 
cite furnaces in use at the beginning of the month was 84,854 tons, 
whereas the daily rate of production for February was 85,616 tons. 
“Tt is hard to realise,” the journal remarks, ‘‘ that in February the 
wroduction was more than 40 per cent. above that of February of 
ast year, and nearly 24 times that of February two years ago, and 
yet that so little metal is pressing on the market. . Itis 
not surprising that a question is raised of the ability of the country 
to absorb pig iron at the present rate throughout the year.” 


A COMBINED curb and gutter of concrete is in use at 
Dayton, Ohio, and is composed of 1 part Portland cement and 3 
parts sand, and is made in blocks of uniform length, not exceeding 
7ft. The blocks rest upon a gravel base, 6in. thick, in which is 
laid a 3in.-tile drain where necessary. The width of curb is 6in., 
and the distance from its top to the gutter from 6in, to 8in. The 
depth of the block is from 12in. to l4in., and the width of the 
gutter from 12in. to 24in. The old specifications, according to Mr. 
F. J. Cellarius, city civil engineer, provided for the usual form of 
concrete curb and gutter composed of a 1 : 3:6 concrete core anda 
1:2 facing lin. thick. , It was found that the cement facing did not 
adhere properly to the concrete core and would peel off, leaving the 
concrete backing exposed. The new form of gutter, however, is 
said to be highly satisfactory and costs very little more than the 
one formerly used. 


CrystTats of the same substance vary greatly in their 
sensitiveness and in the treatment they should receive to obtain 
the best results for detecting electro-magnetic waves. It would 
appear that generally, to obtain the most sensitive results, there 
should be a very slight contact between the substances employed, 
but if a crystal can be found sensitive under a fairly hard pressure, 
the adjustment remains constant for a considerable time. Accord- 
ing to Hlectrical Engineering, Mr. 8S. R. Drayton, the chief operator 
on the Trinidad Government stations, finds that, of all the contact 
detectors at present tried, the silicon is the most reliable. Using 
no battery for ordinary working and a fairly hard pressure, this 
detector remains in adjustment for several weeks if it be short- 
circuited when transmitting, and a knock does not throw it out. 
To test if the detector be in adjustment, a fraction of a volt is 
switched on to the detector and telephone receiver in series ; the 
click in the telephone tells whether the adjustment is correct. 


WHEN some mine pumps delivering 1200 gallons per 
minute against a head of 1000ft. were first started considerable 
difficulty was experienced in obtaining quickly a sufficient air 
cushien in the air vessel of the discharge to prevent an annoying 
hammer. A remedy was found in an air-charging device. A 
length of extra heavy pipe, with blind flanges on each end, was 
placed alongside the pump. Connections were made from the air 
vessel to the pipe, and also from the column pipe and the air line 
in the mine. A drain was placed in the lower end of the pipe. 
To use this device, all connections are at first closed, except that 
to the air line which charges the pipe with air at a pressure of 
90 Ib. to 100 1b. The air connection is then closed, and that to 
the water column opened. This allows the pressure of the water 
in the column to compress the air. The column connection is 
next closed, and that to the air vessel opened. After charging 
the air vessel the pipe is drained of water, and the operation can 
then be repeated, 

THE total value of exports from the United Kingdom 
during the two months ending February 28th was £66,494,985, an 
increase of £9,667,487 over the corresponding period of last year, 
and £137,704 when compared with 1908. During the two months 
ending February 28th Great Britain exported iron and steel and 
manufactures thereof to the value of six and a-half millions ; 
other metals over one and a-half millions ; cutlery, hardware, &c.. 
nearly a million; machinery, four millions ; and ships two and 
a-quarter millions. The total British exports for February 
amounted to £31,691,870, which represents an increase over the 
corresponding month of last year of £3,667,418. Our exports of 
iron and steel and manufactures thereof for February amounted 
to £3,108,484; of other metals, to £786,773; of cutlery, hard- 
ware, &c., to £449,892 ; of machinery to £1,919,815 ; and of ships 
to £145,695. Among the items in which there were increases, 
when compared with the corresponding month of the previous 
year, are iron and steel and manufactures thereof, other metals, 
cutlery, hardware, &c., and electrical goods. The advances were 
£377,487, £87,749, £62,814, and £61,229 respectively. In the case 
of the first two items there were substantial advances on the 1908 
exports, 


MISCELLANEA. 


Tuat the silver area in northern Ontario is continually 
being widened is evidenced by the discovery of native metal about 
fifty miles west of Cochrane onthe Grand Trunk Pacific. It is 
understood that the discovery was made in blasting out a railway 
cut. When the news reached Cochrane, sixty prospectors started 
out the next morning and this number is being constantly ang- 
mented by fresh arrivals. 


Tue Home Secretary has made a new order relating to 
the use of explosives in coal mines. The following explosives are 
added to the permitted list :—Arctic carbonite and stomonal. The 
following explosives have been withdrawn from the list: 
Ammonal (ammonal B remaining on list), albionite, permitite, per- 
monite, thunderite, and titanite. The designation of permonite 
II. has been altered to permonite. 


THE Commercial Motor quotes a foreign correspondent 
to the effect that the Zurich Corporation will grant no further con- 
cessions for petrol cabs, on the ground that electric cabs can be 
run quite as efficiently, but without the noise and nuisance attend- 
ing petrol vehicles. Itis stated that spring will see the first electric 
cab running in Zurich, and it is prophesied that petrel cabs will 
have been wholly tabooed by 1915. 


At the National Miners’ Conference recently, a strong 
feeling was expressed that the sittings of the Royal Commissien on 
Mines should be continued, with special reference to the dangers 
attending the use of electricity in mines. According to Hleetrica/ 
Engineering, it was apparently the unanimous opinion of the dele- 
gates that the whole question of electricity in mines should be 
thoroughly investigated by an impartial body like the Royal Com- 
mission, with the assistance of the best scientific opinion. 


A wIRELEss telegraphy station near Berlin claims to 
have established a record in combined overland and sea trans- 
mission of wireless messages. The station recently succeeded in 
maintaining wireless communication with a Woermann liner during 
the entire voyage from Hamburg to the Cameroons. The greatest 
distance signalled was 6600 kiloms. (over 4000 miles). Although 
messages had to pass over the Alps, the Algerian tableland, and 
the Adamana Range, communication was, it is stated, effected 
with astonishing ease. 


Wuart is claimed as the largest and most powerful 
windmill in this country has just been completed at Willesden, 
where its capacity is being tried under varying conditions. It is 
intended for a farm near Bristol, its use there being to generate 
electricity, supply power to run crushing machinery and work the 
pumps. From the trials made it is said this new wind machine is 
capable of generating sufficient electricity for 300 lights, to crush 
oats and grind maize, work an electric lift, cook the food, and 
heat a room at a cost of 4d. per unit. 


In connection with the transfer of the torpedo factory 
from the Royal Arsenal, Woolwich, to Greenock, it is stated in 
Woolwich that the first contingent of workers will go North at the 
end of June or early in July, and will erect the machinery at the 
new factories before the arrival of the main body in the late 
autumn. The torpedo factory at Woolwich employs some 700 
men, but about 200 of these have declined to go to Greenock, on 
the ground, it is stated, that the conditions of housing and labour 
will be much inferior to those obtaining at Woolwich at the 
present time. Altogether the men with their dependants will 
number nearly 4000, and their departure is viewed with anxiety 
by the traders of Woolwich. 


AccorpDInG to the Times, the accommodation at the 
maritime station at Venice is shortly to be extended at an esti- 
mated cost of £240,000, and arrangements have been made for the 
execution of the work by Signor Edoardo Almagia. The exten- 
sions include a dock parallel to the existing cone, the opening of 
subsidiary canals, the construction of embankments, quays, and 
walls, and other accessory work, the whole to be completed within 
52 months. The main navigation canal leading to the large basin 
to be built at the Bottenighi, near Mestre, is then to be excavated 
toa depth of 10m. The basin itself will be 1000 m_ long, 200 m. 
wide, and 10 m. deep, and the quays will be provided with cranes, 
stores, and other necessary equipment. 


THE additional regulations relating to the supply and 
use of electricity for power and lighting which the Government of 
Cape Colony are putting into force on May Ist insist, amongst other 
things, provide that where incandescent lamps are run in series the 
consumer’s wires shall be completely enclosed in strong metal 
casing, which, together with the switches and lamp-holders, shall 
be efficiently earthed, and precautions shall be taken to prevent 
danger of shock or fire. Restrictions are placed upon the giving 
of extra high-pressure supply to consumers Overhead lines are 
to have a factor of safety of 5, and steel structures of 6 ; overhead 
lines for high pressure must have Government sanction. Sub- 
stations must be in the sole occupation of the undertakers. A 
consumer to whom the undertakers refuse to give a supply may 
appeal to the Government, and if the inspector reports that his 
installation is in a satisfactory condition the supply must not be 
withheld. 


AccorDING to the Electrical Engineer, the plant of the 
Utah Light and Railway Company in Weber Canyon is soon to be 
turned over to the company for operation. When completed the 
plant will generate 5000 horse-power. The pipe line which brings 
the water to the plant is a departure in generating electricity by 
water-power in the west. Instead of following the old plan of 
having the pipe line follow the sides of the mountain for several 
miles, and then dropping suddenly to the power plant, this line 
starts from a point a little over three miles up the canyon, and 
follows as nearly as possible the natural drop of the river, with the 
exception that, instead of following the many turns of the Weber, 
the big pipe line takes a comparatively straight course. It goes 
through parts of the mountain where the river goes around ; it 
crosses the river at a point where the water of the river drops 
nearly 20ft. in as many feet, and goes straight on to the power 
plant. The flume, built partly of concrete and partly of wood 
staves, reinforced with steel bars, is nearly 7ft. across at the open- 
ing, and gradually narrows to about 5ft. It meansaciear, straight 
shoot of water such as has never before been secured by any power 
company in the west, and it is predicted that this plant will mark 
a new era in the building of power plants in that district. 


Winnirec Railway power plant at Lac du Bonnet, 
Canada, was carrying a load of some 12,700 kilowatts, nine sets 
being in use, when, without warning, the penstock burst adjacent 
to No. 7 unit, which was carrying 2000 kilowatts, two plates 
giving way and leaving an opening 12ft. by 9ft. The liberated 
water made a huge breach in the wall between sets seven and 
eizht, and flowed directly on to No. 8 generator, filling that end 
of the engine-room to a depth of 8ft. to 10ft., and ultimately 
flooding the entire plant. The men at the gates of No. 7 unit 
barely escaped with their lives, one being swept out of the build- 
ing by the rush of water; owing to the latter men had to be 
lowered by ropes from the wheel-house roof, and in some 4ft. or 
5ft. of water succeeded in stopping all the wheels, except Nos. 8 
and 9, which were submerged. It was found impossible to lower 
the head gates to stop the water, owing to the pressure on the 
gates, and this was only done when the gates had been shielded 
by means of piles driven in front, and covered with sheeting, sand 
bags, &c. Despite the magnitude of the accident, one unit with 
temporary wiring was in service again, delivering 1500 kilowatts 
only six days after the shut down, assisting the disused steam 
plant in Winnipeg, which had been pressed into service again in 





the emergency. 
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W. I. (Old Ford).—You would probably have to observe the regulations of 
the Metropolitan Factory Acts, and you would do well to make yourself 
acquainted with their terms. Apply to the Factory Department, Home- 
office, Whitehall, London. 
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The Stoat’s Nest Accident. 


ON another page we summarise the evidence 
given during the Board of Trade inquiry carried out 
by Colonel von Donop into the fatal derailment 
which occurred at Stoat’s Nest on the 29th of 
January. All the particulars were made public in 
our pages at the time. They were in many respects 
so peculiar that we appeared to be face to face with 
another of those mysterious derailments the cause 
of which remains to be explained. In this case, 
however, the complete evidence leaves no doubt as 
to how the coach left the rails. A problem remains, 
indeed, but it is different in character. The derail- 
ment was caused by the shifting of a wheel on its 
axle. The reason why the wheel shifted remains 
to be explained. 

We may concentrate our 
criminal wheel and axle. The wheel is of some- 
what unusual make. It consists of a corrugated 
steel disc, fitted with a wooden rim, outside which 
is placed a steel tire, 2tin. thick, which is secured 
by grooved rings, one part and parcel of the whole 
body ; the other a loose ring, secured by sixteen 
bolts passing through the wood. It will be seen 
that the construction resembles that of an ordinary 
Mansel wheel in many respects. In the boss of the 
wheel is bored a perfectly parallel hole, 5t+in. in 
diameter and 64in. long, to receive the axle. The 
wheel boss is 84in. diameter. From the outer 
face of the boss to the beginning of the journal is 
3tin. The journal is Sin. long. The inside face of 
the boss comes up hard against an enlargement of 
the axle, slightly tapered and }in. long. The total 
diameter of the wheel over the flanges is 3ft. 9in. 
The evidence goes to show that after the accident 
the wheel was found to have shifted out- 
wards lin. When did the shifting take place ? 


attention on the 


The evidence of the carriage examiner is that 
the wheel was all right when the train left 


Brighton; that of passengers is that the coach ran 
very smoothly until Earleswood Station had been 
passed. It is clear that the wheels could not have 
kept the line for any distance if they were an inch 
too wide for the gauge. Here let us have Colonel 
von Donop’s own words:—‘ The examination of 
the wheel and axle revealed the existence of no flaw 
in either, and the axle bore no indications of a hot 
bearing; but the condition of the surface of the 
wheel seat of the axle pointed to there having been 
two separate movements of the wheel on its axle. 
The total width of the wheel seat which was 
exposed by the shifting of the wheel was lin., and 
about two-thirds of this was absolutely bright, and 
had clearly become uncovered quite recently ; the 
other portion, about one-third of an inch in width, 
which was the portion which was first uncovered, 
was not quite so bright, and it was very slightly 
corroded, pointing to its having occurred a short 
time, probably not more than a day previous to the 
second movement. It seems probable, therefore, 
that the wheel, owing to the looseness of its fit, 
had slightly shifted before it left Brighton, though 
to such a small extent that it would not have 
interfered with the running, and would not have 
been detected by the train examiner; and that the 
second shift, which was fully sufficient to have 
caused the derailment, occurred during the run 
from Brighton to Stoat’s Nest.’’ Mr. Marsh states 
that the bogie frame was ground away to the depth 
of an inch, and that it had been red-hot, and was 
bent. 

Returning now to the wheel, we find that, accord- 
ing to the records of the Leeds Wheel and Axle 
Company, it had been forced on with a pressure 
of 624 tons eight years before. It had not been 
moved subsequently. As a rule, wheels are harder 
to get off than to put on. A force of 11 tons, how- 
ever, sufficed to remove this wheel after the 
accident. It was put on again with practically no 
pressure until it was within one inch of being home, 
and only 24 tons were then required to replace it. 
Colonel von Donop says that accurate measure- 
ments showed that the wheel was nct a good fit. 
But against this we have the fact that more than 
60 tons were required to get it on. It is, we 
think, clear that some alteration had taken 
place in the relations of the wheel boss and 
the axle; what they were would be worth 
hunting down. Did the axle, its elastic limit in 
compression having been exceeded, undergo per- 
manent contraction of diameter? or did the wheel 
undergo permanent expansion? The latter is the 
more likely. We have only to imagine that the 
wheel centre had been left in a state of tension for 
lack of sufficient annealing. Then the driving in 
of the axle would set up a further stretching force, 
which might very well have caused lack of grip 
subsequently. Some special influence was clearly 
at work. As we have said, 114 tons were required 
to take the wheel off, and yet it was replaced 
without effort, all but that last inch which it had 
apparently shifted before the derailment. 

Finally, we come to a very perplexing feature. 
How was the wheel shifted ? The Board of Trade 
report contains a drawing showing the inside face 
of the wheel. The edge of the tire is deeply scored 
all round ; there are no fewer than twenty of these 
marks, while the inside edge of the flange shows 
scarring almost continuously. But the outside 
edge of the tire which ground away the bogie 
flanges is not marked at all. The report contains 
no mention whatever of scarring on the outside of 
the wheel. This is, of course, not conclusive 
evidence that marks do not exist ; but the silence of 
the witnesses on this point is worth notice. How 
are the marks on the inside of the wheel to be 
explained? Ostensibly they must have been 
caused by a check rail. Nothing else could have 
come in contact with the inside of the wheel before 
derailment. But there is no evidence of the inter- 
ference in any way of a check rail with the course 
of events, and the points showed no trace of injury. 
If the wheel off the road ran along the sleepers, 
pressing the while against the outside of the 
rail, the scarring would be explained, but it does 
not appear that any corresponding marks were 
found on the rail, although there were marks on 
the sleepers and chairs. But these obviously were 
made after the wheel had shifted. No attempt has 
been made by any of the witnesses to explain the 
shifting of the wheel. It took place apparently on 
a straight portion of the line where there were no 
check rails, or points, or curves. Passengers state 
that nothing happened until Earlswood had been 
passed, 64 miles from Stoat’s Nest. Then the coach 
began “ creaking.’”’” When passing through Earls- 
wood the train ran through a number of connec- 
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also ran through the trailing connections of three 
cross-over roads. These connections were all care- 
fully examined after the accident, but none of them 
showed any signs of having received anything in the 
nature of a blow, though the check rails showed, as 
is invariably the case, that wheels had at times 
rubbed against them. “The actual spot at which 
the shifting took place cannot therefore be definitely 
identified,’ says Colonel von Donop, “but it is 
probable that when running through one of these 
connections the wheel rubbed against one of the 
check rails, and that the looseness of the grip 
between the wheel and the axle allowed this rubbing 
to cause the wheel to shift on its axle.”’ 
It will be seen that the report leaves some 
matters to be explained. As we have already said 
in a previous article, the shifting of a wheel is so 
rare—only two previous cases are recorded—that it 
proves of little more than an academical interest. 
While the first starting of the wheel on its seat 
seems certainly to have occurred before the train 
left Brighton, it is by no means clear where and 
when and why the second shift took place. 
Nothing of the kind is ever likely to occur again, 
as the railway companies have apparently agreed 
in all cases to test the security of their wheels by 
subjecting them to a pull or stress of 50 tons. 


Co-partnership. 


AFTER a trial extending over a year, the co- 
partnership scheme at Middleton Shipyard has been 
rejected by the workmen. This decision has been 
reached by a majority which leaves no room for 
doubt and very little for hope, the only bright spot 
in the ballot being the fact that a number of share- 
holders refrained from voting altogether. We have, 
unfortunately, no means of knowing what propor- 
tion they bear to the whole. If they are sufficiently 
numerous to outweigh the adverse majority of 471, 
it is just possible that when the matter is again 
put before the men by Sir Christopher Furness—in 
about a month’s time—the present decision may 
be reversed. For the moment, however, the scheme 
seems only too likely to share the fate of others 
that have preceded it. 

Three main reasons have been given for the 
men’s opposition to the plan. _ First, it has not led 
to any steadier employment than before; secondly, 
shareholders have found it difficult to secure 
employment in other yards: and, thirdly, it is 
opposed to the interests of trades unionism. Few 
people—even the least suspicious—will find any 
difficulty in connecting two and three. Once it is 
agreed that co-partnership is opposed to the prin- 
ciples of trades unionism and the difficulty of 
obtaining employment is likely enough to follow. 
But there is possibly a little more in it than that. 
It must be remembered that all these men had an 
interest in the Middleton yard. They were anxious 
for its success, and to many minds that would 
mean anxiety for the failure of rival firms. 
If any such feeling as that obtained it would 
naturally prove difficult for the workmen to 
obtain employment in other yards. This is a 
difficulty which, as far as we are aware, has not 
arisen before, and it would require close investiga- 
tion to see if it has really any substance. It must 
be remembered that so far there are no definite 
statements, only a somewhat vague feeling that it 
is not as easy for shareholders to obtain outside 
work as for others. It would be necessary to have 
definite data to work upon before a point of the 
kind could be decided, but it is doubtful if any data 
in the world will convince the men to the contrary 
if they once are persuaded that hands are raised 
against them. That is one of the enormous 
difficulties that have to be faced in dealing with 
large bodies of workmen. They will allow their 
feelings to sway them in opposition to the most 
convincing figures and facts. Sir Christopher 
Furness may be able to show them that there is 
no ground whatever for the belief that other yards 
will not willingly employ them, and that lack of 
employment has been due to other causes. It 
remains to be seen if he is able enough to convert 
them. With regard to the first of the reasons 
enumerated above, we find ourselves at some 
loss. Why the men should have thought that 
co-partnership would bring more employment we 
are wholly unable to say. As far as we can recall, 
no promise of the kind was made by Sir Christopher 
Furness in introducing the scheme, and we can 
only imagine that it has been built up upon indefinite 
references to the greater probable prosperity of the 
firm, due to its freedom from labour struggles. 
That the mere fact of selling shares to workmen 
should increase the number of orders for ships was, 


person. In the course of time that result might 
have accrued from the greater regularity in the 
fulfilment of contracts in the Middleton yard, due 
to its freedom from strikes, but that would have 
been due to a reputation that it would take years 
to build up. It was hopeless to expect any result 
of the kind in twelve months. It is furthermore 
stated as a further objection to the scheme that, 
the labour market being very depressed, the share- 
holders found the tax upon their pockets to pay 
for their shares, small as it was, a serious matter. 
That is no fundamental reason against co-partner- 
ship, and must be considered apart. If it is a 
really widespread difficulty, we feel sure that a 
simple way out of it can be discovered, but we 
fancy that when it is examined it will be found 
to have very little weight. 

The real gist of the whole objection is unques- 
tionably the opposition of the trades unions. It 
was a matter for astonishment at the time the 
scheme was started that the local unionists agreed 
to it, for there can be no question whatever that 
co-partnership is opposed to the general principles 
of trades unionism, and anything like a permanent 
and steady success is only to be looked for where the 
infiuence of the unionsis weak. The trades unions 
have succeeded so far in spoiling the Middleton 
scheme, but it must be remembered that although 
there is a substantial majority opposed avowedly 
to its continuance, there is a large body who stand 
apart, and a large body who voted in favour. 
Moreover, it will not be unfair to assume that 
amongst those who voted against it there are not 
a few who if it were not for the pressure of their 
unions would be glad enough to see it continued. 
As an investment the scheme has been good. The 
labour shareholders have received their guaranteed 
four per cent. plus a five per cent. dividend. 
the steadier spirits this is a fact that will bear 
weight, and with trade improving, and the outlook 
for employment brighter, it is possible that the 
men on reconsideration will look on the matter in 
a new light, and agree at least to give the scheme 
another year’s trial. 


The Production o: Coal. 


AN attempt was recently made in the House of 
Commons to obtain from the Home Secretary a 
statement respecting the production of coal in the 
United Kingdom during the second half of 1909. 
The object of the questions was obviously to gain 
information as to the effects which the operation of 
the Eight Hours Act has had upon the output of 
coal in the districts to which it applied during that 
period. But in contradistinction to the practice 
pursued in France, Belgium, and Germany, where 
official returns are prepared every half-year or at 


United Kingdom are only under the legal obligation 
to submit statistics for the whole of each year, and 
figures for the second half of 1909 are consequently 
not available. At the same time, no useful purpose 
would be served by the adoption of foreign practice 
in this respect, and for that matter the question of 
the quantity of coal raised in the second half of 
last year is merely of temporary interest, by reason 
of the Eight Hours Act having first come into 
force in that period. The total output for the 
whole of 1909 was, however, foreshadowed by the 
Home Secretary early in March, when it was men- 
tioned that the figures indicated an increase of 
2,250,000 tons as compared with 1908, and that 
seven of the twelve mining districts, including 
Northumberland and Durham, had experienced an 
augmentation, whilst a decrease had taken place in 
the remaining five districts. The impression might 
possibly be conveyed from a statement of this kind 
that the limitations imposed and the difficulties 
created by the introduction of the Act, far from 
having hampered the winning of coal, had tended 
to promote the production in most of the mining 
districts. But such an impression would be entirely 
erroneous at the present time, as it would be based 
merely upon comparative figures for the two years 
in question, without taking into consideration any 
preceding year or term of years. In fact, an actual 
expansion in the output would appear at the 
present stage to be inconsistent with the restrictions 
on working that are imposed by the Act, unless the 
number of miners had been very considerably 
increased in the second half of the past year. 

It so happens that the number of miners em- 
ployed in connection with the coal mines throughout 
the United Kingdom was actually enlarged in 1909. 
Indeed the body of men employed in this parti- 
cular industry has expanded without interruption 
since 1896, owing to the gradual decline in indi- 
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nothing to show which part of the year was respon; 
sible for the increase, it is probable that it applies 
more to the second half than to the first half of 
1909. According to the return issued by the Home. 
oftice since the replies were given in the House of 
Commons, the total production of coal in 1999 
amounted to 263,758,000 tons, as contrasted with 
261,512,000 tons in 1908, or an advance of 2,246,000 
tons. On the other hand, the number of under. 
ground miners and surface workers rose from 
987,813 in 1908, to 1,013,998 last year, or an 
increase of 26,185 persons. It has therefore 
needed an additional army of the latter number to 
raise an extra quantity of nearly two millions and 
a-quarter tons of coal. But if we refer to 1907, 
which was the year of record output, it is found 
that 940,600 miners produced a total of 267,812,000 
tons of coal. In other words, the production of 
coal in 1909 was 4,000,000 tons less than in 1907, 
notwithstanding the employment of over 73,000 
miners inexcess of the former year. These figures not 
only prove the decreasing individual output per miner, 
but they also showin its true light thebare statement 
that the output of coal in 1909 was two millions and 
a-quarter tons greater than in the preceding year, 
The average production under the Coal Mines Act 
in 1908 was considerably less than in the previous 
twelve months, and although the amount of the 
| reduction in 1908 does not seem to have experienced 
any variation in 1909, it has to be remembered that 
| only one half of the year was under the influence of 
| the Eight Hours Act, and the average figures of the 
| output for the whole of 1909 would consequently 
/not be of value in affording a basis for a definite 
| conclusion to be drawn as to the actual effects of 
| the working of the Act down to the present time 
| from this particular point of view. 

The fact that seventy-three thousand additional 
|miners were required in 1909 to produce four 
| million tons of coal less than in 1907, offers a 
| forcible illustration of the more even distribution of 
| the output over a larger body of men, and of the 
| decline in the individual efficiency of the miners. 
| As already mentioned, it is impossible to say 
| definitely what reduction took place in-the second 
| half of 1909. The Home-office figures are for the 
| whole of the year, and they appear to work out as if 
the average output was the same as in 1908, but this 
|is scarcely possible, having regard to the large 
| accession of new workers during the year and the 
disturbance produced by the Act. The only people 
who know the real facts of the case are the coal- 
| owners, and their story is represented by the state- 
| ment that the individual capacity of the miners has 
| largely decreased since the Act came into force, and 
| the cost of production has been increased; whilst 
| the number of fatal accidents increased during the 
| year. It is quite apparent that unless the Act is 
repealed it will probably form a constant source of 
labour troubles, besides permanently raising the 
cost of production of coal and of sale prices, and 
hampering manufacturing industries. We are, 
however, only at the beginning of troubles of one 
kind and another, and the future alone can deter- 
mine the exact amount of the mischief caused to 
coalowners, consumers and the miners as well, by 
the operation of an Act interfering with adult 
labour, representing over a million workers. 








UNEMPLOYMENT INSURANCE. 


(From a Special Correspondent.) 
No, I. 


Tue Bill for the Insurance of Workmen Against Un- 
employment, which the President of the Board of Trade 
is expected to introduce shortly, under the ten minutes’ 
rule, is in natural sequence to the Labour Exchanges Act. 
Until the Labour Exchange had been set up and had got 
into fair working order it was futile to introduce a scheme 
of unemployment insurance as a piece of practical politics. 
One is the complement of the other. At this stage in the 
reform of our Poor Law compulsory registration of the 
unemployed is out of the question. We should be 
putting the cart before the horse if we so much 
as attempted compulsion in this connection. Sut 
the fact that we are debarred, by prudential con- 
siderations, from forcing those who are out of work pub- 
licly to record their industrial condition is one good 
reason why labour exchanges should be supplemented by 
unemployment insurance. The experience of labour 
registries, in the chief manufacturing countries, and over 
a period of time which may be regarded as a fair test, is 
that the skilled workman is less ready than the unskilled 
to make application through the public bureau for em- 
He expects his own trade union to look after 
his interests, takes pride in the belief that it can do more 
for him than is possible to any department dealing with 
all sorts and conditions of labour, and is probably fortified 
in this belief by his ability to draw out-of-work benefit 
for the normal period of unemployment. But the State, 
which is anxious that its organisation of labour shall be 
effective, and that the labour market which it is creating 
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merel} registering the wants of general labourers at the 
national exchanges, since this would mark no great 
advance upon the unfortunate municipal labour bureaux, 
which were hopelessly handicapped by their association 
with distress committees. Unemployment insurance, 
+ from its intrinsic excellence, will give a status to 
labour exchanges which will effectually remove them 
from any prejudicial connection with a suspected form 
of out-relief. On the other hand, once let it be granted 
that insurance against the inevitable experience—at 
one time or another, from one cause or another 
of unemployment is a wise provision, in the in- 
terest of the State and the employer, as well as the 
workman, and the labour exchange is an absolutely 
essential part of the machinery by means of which any 
national scheme of unemployment insurance is admini- 
stered. The registration card will play the precise part 
as a certificate of bond fide unemployment which the 
familiar club doctor's certificate plays-in the securing of 
sick benefit. It is in these highly utilitarian respects 
that the two organisations are complementary of each 
other. 

Compulsory inswrance.—There is good ground, in the 
measure of progress already attained, for the belief that 
by the time an Unemployment Insurance Bill is through 
Parliament, under the existing legislative conditions, the 
labour exchanges will be working so smoothly that the 
addition of a new and important responsibility will in no 
wise disorganise the system. Guided rather by sound 
practical knowledge of labour conditions in this country 
than by the experiments of other countries which may 
claim to have been pioneers in State insurance generally, 
the Board of Trade will seek compulsory powers, to be 
applied to comparatively few trades, and these confessedly 
selected because of their special liability to periods of un- 
employment. Following are the scheduled occupations, 
from which it will be seen that this tentative piece of 
legislation, whenever it comes into effect, will have the 
advantage of conditions wholly favourable to an exhaustive 
test of the good uses of unemployment insurance :—(1) 
House building and works of construction; (2) engineering ; 
(3) machine and tool making ; (4) ship and boat building; 
(5) vehicles; and (6) sawyers. It is at once obvious that 
these trades have been chosen for the practical reason 
that the men following them stand most in need of the 
provision which it is proposed to make. In their several 
characteristics they illustrate the nature and degree of 
bad eminence in unemployment to which seasonal and 
cyclical disturbances of labour give rise. In Mr. Winston 
Churehill’s words, when foreshadowing the Bill which 
now awaits introduction, “these trades form a group in 
which unemployment is not only high, but where it is 
chronic—where in the best of times it persists, taking the 
form, not of short time or of any of those devices for 
spreading wages and averaging risks, but involving a total, 
absolute. regular, periodical discharge of a certain propor- 
tion of the workers.” And that the scope of the Bill is 
not seriously proscribed in its proportionate relation to 
the industial population may be gathered from the fact 
that the scheduled trades contain about two millions and 
a-half adult males, or just one-third of the total industrial 
population. 

* Compulsory” failures. — The single compulsory 
scheme of unemployment insurance which has yet been 
subjected to a practical test is little removed from a com- 
plete failure. The St. Gall Municipal Employment 
Insurance Scheme, authorised by a statute created on 
May 19th, 1894, by the Great Council of the Canton of 
St. Gall, is only useful to the framers of a State scheme 
for this or any other country in that it discloses the pit- 
falls which must be avoided if any real measure of 
success is to be attained. The conception of what was 
necessary to the acceptance of such a scheme by the 
workmen whom it was designed to benefit was very 
defective, but this inadequacy might have been remedied 
in course of time. It was a fatal looseness of administra- 
tion, coupled with the fact that the labour registry of the 
municipality—the piece of machinery upon the efficiency 
of which success absolutely depended—was badly 
managed, which set a premium upon failure. But it may 
well be that the strictly limited area within which the 
scheme operated was prejudicial to its success from the 
very first. At any rate, it has little instruction for the 
authors of a State compulsory scheme of employment 
insurance, save in respect of those rather elementary 
difficulties which the St. Gall administrators appear to 
have taken little trouble to avoid. 

There are three principles of State-supported, or sub- 
sidised, insurance against unemployment which so 
approve themselves in the opinions of those who speak 
with any sort of authority on the subject that they may 
almost be taken as axiomatic so far as this question is 
concerned. The first has been established by the almost 
uniform failure, as at St. Gall, of schemes which have 
ignored its force of reasoning in attempting to organise 
for restricted areas, and more especially for municipalities, 
benefits that, in the nature of things, can only be per- 
manently maintained on a national basis. Almost with- 
out exception, in this country, our great trade unions are 
national in their conception and administration. This is 
true even of such organisations as, on account of the 
characteristics of the industry, are confined in their 
actual operations within the limits of a single province. 
The membership is open to every qualified craftsman in 
the country, and there is no residential qualification 
within its borders. The second condition logically follows 
the first. The Government must schedule the trades in 
association with which it is proposed to inaugurate a State 
scheme of insurance against unemployment. There 
cannot, for practical reasons which will be fairly obvious 
to those who are acquainted with the material differences 
in the scales of payments and benefits which necessarily 
characterise the trade union out-of-work funds, be one 
uniform system of State insurance to which men 
of all occupations will have common access on 
a basis of equality of contribution in the expecta- 
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tion of receiving a common and equal benefit. Such 
a system would ignore all the ruling conditions of the case 
in the absolute inequality of the workmen in ability to 
contribute and a like difference in their necessities when 
out of work. It would at once be resisted by the skilled 
trades, which, with justice on their side, would refuse out- 
right to pay the same contributions and receive the same 
benefits as the unskilled. More difficult still would it be 
to meet the reasoned objections of workmen in non- 
dangerous occupations who decline to share the risks of 
men engaged in trades which, from the insurance point 
of view, are regarded as dangerous. No precedent in 
insurance history and practice could be found for such a 
plan, and the professional actuary would laugh out of 
court the suggestion that it would be possible for him to 
prepare a scale of differentiated contributions and bene- 
fits which would meet all the requirements of such a 
case and enable it to be embodied in a national scheme 
of general application. The State-aided system of unem- 


ployment insurance must be organised trade by trade | 


and must have regard for the conditions characteristic of 
that trade. 

The Labour Exchange check.—The third condition has 
already been set down by anticipation. There must be 
an effective check upon fraudulent claims of all sorts, 
and such a test of the title of the applicant for insurance 
benefits can only be supplied by the nationalised system 
of labour registries. Germany, in the organisation of its 
labour exchanges, and in the multiplication of municipal 
schemes of unemployment insurance, has set influences 
which should be mutually beneficial in their operation 
upon the lives of the industrial population somewhat at 
cross purposes. The main purpose of the labour 
exchange is to increase the mobility of labour. But the 
workman who has been paying his contributions, say, 


to a Strassburg trade union, and at the year’s end has | 
qualified to benefit by the payment of the “ municipal | 


supplement” to his trade union benefit if he is out 
of work, will think twice before he accepts a sug- 


gestion that work is available for him outside the city. | 


In this way one method of dealing with the unemployed 
is stultified by another, and the purpose for which both 
public organisations exist is defeated. Here we stand to 
profit by the experience of Germany. The German muni- 
cipalities have attacked the problem of unemployment in 
piecemeal fashion. They now readily recognise the 
advantages which accrue to a national system of labour 
exchanges. They will be equally persuaded by and by 
that to get the best and the utmost out of unemployment 
insurance a State system must be organised, and, with 
their peculiar talent for organisation, they will not be 


long before they translate their admiration into emula- | 


tion. 
A forecast of the Government Bill—It may be 
predicted with some confidence that the scheme of 


Compulsory Insurance for the trades scheduled—as broadly 
outlined in my paragraph above—will display benevolent 
regard for the interests of the great friendly societies and 
trade unions. Their work, far from being undermined, 
will be strengthened and encouraged. The Government 
system will, indeed, be definitely a supplementary one, 
designed to enforce compulsory thrift among the larger 
half of the adult working-class population, which to-day 
makes no sort of provision for the future. It will, toa 
large extent, work through the friendly societies and 
trade unions, thereby adapting the Ghent system 
of supplementary payments to British conditions. Direct 
contributions from employers and workmen will form an 
essential feature of the scheme, but the State contribution 
will be sufficiently substantial to meet the needs even of 
the lowest class of skilled mechanics who, in the nature of 
things, can only pay a very modest premium. The 
premium rates will embody the best actuarial advice and 
experience which the Board of Trade—and indeed the 
country—commands. 


THE PRIVATE SUPPLY OF ELECTRICITY. 


(From a Legal Contributor.) 


Tue Electric Lighting Act of 1909, which came into 
force on April 1st, makes a very important change in the 
law relating to the supply of electricity. While primarily 
intended to bring about certain necessary reforms for the 
benefit of those who supply electricity under a Provisional 
Order, it contains certain provisions which concern the 
person who privately supplies electricity to his neighbours. 
In effect, it confers a monopoly on those who are working 
under statutory powers, and—subject to certain excep- 
tions to which we shall presently draw attention—it 
prohibits the supply of electricity for gain by private 
persons and companies. 

Let us briefly review the history of electricity in so far 
as it has come under the notice of the Legislature. In 
1882 it was thought wise to authorise companies and local 
authorities to supply electricity to the public. By the 
Electric Lighting Act, 1882, the Board of Trade were 
authorised to grant a licence or Provisional Order to a local 
authority, company, or person, for the supply of electri- 
city within a certain defined area. The advantages of 
obtaining a Provisional Order were ‘that leave could be 
obtained to uproot streets, &c., and that the price to be 
demanded of the consumers was the subject of regulation, 
but no monopoly was conferred. Any private company 
or person could set up an installation within an area 
covered by Provisional Order, and grant a supply in com- 
petition with the authorised undertakers. Nor did the 
grant of a Provisional Order, in respect of one area, hinder 
or restrict the grant of an Order to the local authority or 
to any other company or person within that area. As a 
matter of fact, there are several instances of overlapping 
in the metropolis. In practice, however, the Board of 
Trade has generally refused to grant more than one 
Provisional Order for the same district. 

Private supply went on without let or hindrance until 


1888, when it was thought expedient to put some restric- 
tion on the placing of electric lines over or under streets. 
It was then provided that such lines could only be laid 
in compliance with the certain regulations made by the 
Board of Trade; but so long as these regulations were 
complied with, the supply of electricity was still un- 
checked. Of course, the fact that it was sometimes 
impossibie to obtain the leave of the highway authority 
to cross a road or a street has generally put a limit on 
the operations of a private undertaking ; but there have 
been cases where even that difficulty was overcome. For 
instance, in the Finchley Electric Lighting Company, 
Limited, v. Finchley Urban District Council {1902}, 
1 Ch. 866, it appeared that an urban district council, 
having obtained a Provisional Order empowering them 
to supply energy, but who had not commenced to exercise 
their powers thereunder, applied for an injunction against 
a limited company, which had no Provisional Order, to 
| restrain it from breaking up streets without their con- 
sent. This company had set up a nice little business in 
the district. The injunction was granted, but the com- 
pany having obtained the consent of the landowners on 
either side of the highway quietly suspended its wires 
on poles so as to be clear of the traffic. The urban dis- 
trict council caused the wires to be cut down. The company, 
however, succeeded in showing that the council had no 
authority overthe road, except to repair it and keep it clear 
for traffic. The soil of the road was vested in the adjoin- 
ing owners, and consequently they had a right to allow 
the company to suspend its wires over it. In the result, 
therefore, the company prevailed. 

The establishment of a business such as this will be 
effectually prevented by the Act which we are now 
considering. Let us state exactly what it provides (by 
Sec. 23) :-— 

“Where in any area a local authority, company, or 
person is authorised to supply electricity under Act of 
Parliament or under licence or Provisional Order, it shall 
not, after the passing of this Act, be lawful for any other 
local authority, company, or person to commence to 
supply or distribute electricity within the same area, 
unless such supply or distribution is authorised by Act 
| of Parliament, or by licence or Provisional Order. 

“Provided that this section shall not prevent any 
company or person from affording a supply of electrical 
|energy to any other company or person where the 
| business of the company or person affording the supply is 
| not primarily that of the supply of electrical energy to 
| consumers. 

“Provided also that this section shall not prevent any 
company who at the passing of this Act are empowered 
by their memorandum of association to generate elec- 
trical energy from affording a supply to a railway com- 
pany for purposes incidental to that company’s under- 
taking other than the conveyance of public traffic.” 

It is clear that this section does not affect (a) the 
private supply of electricity in districts where there is no 
Provisional Order in force ; or (b) the supply of a neigh- 
bour by a person who happens to have a private installa- 
tion. But it undoubtedly leaves many questions at large 
which will have to be decided in the near future. 

In the first place, does it affect persons who, at the 
passing of the Act, are making a business of the supply 
of electricity ? The use of the word “commence,” which 
we have printed in italics, would seem to show that any 
person who, on April 1st, 1910, was carrying on such a 
business may continue to do so. Again, suppose that a 
man has already established a small generating station 
in a rural district from which he is able to supply the 
inhabitants of a village. What will be the result if that 
district becomes included in a supply area? It would 
seem that, upon the strict legal interpretation of the 
section, he will be able to go on with his business. But 
no new business of the kind may be started in competi- 
tion with him ; and it is doubtful whether he can extend 
his business by granting a supply to a new consumer. 

Another question which must soon be forced into 
notice is :—What constitutes the supply or distribution of 
electricity ? So long as the Electric Lighting Acts con- 
ferred no monopoly, the answer to this question was 
unimportant, but it now wears a different aspect. Does 
it, for instance, include the charging of accumulators for a 
motor or motor boat? The older Electric Lighting Acts 
throw no light on the question. It can only be answered 
in the law courts on some future occasion. 

With regard to the enforcement of the provisions of the 
section, the Act imposes no penalty on anyone who 
infringes it. We may presume, however, that the remedy 
will be in the hands of the local authority or company 
whose rights are being affected. An action may be 
brought for an injunction, and if it prove successful, the 
defendant may be landed with the payment of costs. 

One other section of the Electric Lighting Act, 1909, 
which is of interest to those who do not take all their 
electricity from the mains may be noticed in this place. 
We refer to Sec. 15, which relates to the supply of 
electricity to premises having a separate supply. Hitherto 
the consumer has been at liberty to use the mains as a 
“stand-by”? when his own installation breaks down. 
The companies, which have been compelled to treat all 
consumers on an equal footing, have been unable to 
demand special terms from those who, in the nature of 
things, may make an exceptional call upon the resources 
of the generating station at an inconvenient time. In 
future, however, a person having a separate supply may 
not call upon the undertakers to connect him up, unless 
he has agreed to pay such minimum annual sum as will 
give them a reasonable return on the capital expenditure, 
and will cover other standing charges incurred by them 
in order to meet the possible demand for those premises. 
The sum to be so paid is to be determined in default of 
agreement by arbitration. 
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OBITUARY. 


W. A. HART. 


THE death is announced of Mr. W. A. Hart, London 
Divisional Superintendent of the Great Western Railway. 
Mr. Hart was born at Bradpole, Dorset, in July, 1846, 
and was therefore in his sixty-fourth year at the time 
of his death. For forty-four years he had been in the 
service of the Great Western Company, and during that 
period he rose from the lowest rung of the ladder in his 
department to one of the most important positions 
attainable. 

When first appointed he was stationed in South Wales, 
and held, thereafter, several minor positions, until in 1872 
he was giver the post of station-master at Slough. In 
1877 he was transferred to Bristol as station superinten- 
dent, and in 1879 was promoted to a similar position at 
Paddington. This post he held till 18938, when he was 
made London divisional superintendent, the area of his 
supervision being gradually enlarged until it finally 
extended as far north as Oxford, as far west as Swindon, 
and as far south as Winchester. It was he who had 
charge of the arrangements of the many royal trains 
leaving and arriving at Paddington, and his services were 
frequently recognised by the royal personages making use 
of the line. He had some 3000 men under his charge, and 
his loss will be keenly felt by them and by the railway 
company. 





OMSK EXHIBITION. 


MR. HENRY G. READ, of Omsk, writes to us as 
follows:—The Exhibition Committee of the Omsk branch of 
the Moscow Agricultural Society at a recent meeting held in 
Omsk decided that it was advisable to postpone the Exhibi- 
tion, which has been announced to be held in Omsk from 
20th August to 20th September, 1910, to the following year, 
and that it be held from 15th June to Ist August (Russian 
calendar), 1911. 

I think they have done right. The Committee had quite 
underestimated the time necessary for the successful organi- 
sation of such an undertaking, and no doubt we shall have a 
better Exhibition and certainly a much larger number of 
visitors to it if the new dates are adhered to, as the weather 
is then hot or very warm, which is not the case in September. 


Relative to this Exhibition I may say that in spite of doing | 


everything in my power to get English firms to exhibit, I 


have had practically no response, while, on the other hand, | 


my firm has been asked to represent more than a dozen 
German firms of the highest standing, and which, now they 
have this market, mean to leave no stone unturned to keep 
it. Swedish firms and American wil! also be well repre- 
sented, but English probably none. They do not seem to 
realise that £100 invested to show their goods to actual buyers 
in person and have them personally explained is the very 
cheapest way that sum could be spent in advertising, for there 
is nothing like being able to show customers the article offered, 
and showing it and explaining it personally cannot be done 
by any other way in a far-off land. As buyers and visitors will 
come here from all corners of a territory running east and 
west from 4000 to 5000 miles, and north and south over 2000 
miles, it would be an effective advertisement which would 
cover a very big area inhabited by from 10,000,000 to 
12,000,000 people. 





THE INSTITUTION OF MECHANICAL ENGINEERS. — As already 
announced, a joint meeting of the American Society of Mechanical 
Engineers with the Institution of Mechanical Engineers will form 
the summer meeting of the latterthis year. It will be held in Bir- 
mingham and London, and will begin on Monday, July 25th. 
The following is an outline of the programme ds at present pro- 
posed, subject to revision:—Monday, July 25th, arrival in Bir- 
mingham. Tuesday, July 26th, the Lord Mayor of Birmingham 
and the members of the local committee will receive and welcome 
the president, Mr. George Westinghouse, and the officers and 
members of the American Society of Mechanical Engineers, and the 
president, Mr. John A. F. Aspinall, and the council and members of 
the Institution of Mechanical Engineers. Reading and discussion of 
papers. In the afternoon, visits to Stratford-on-Avon, Worcester, 
Gloucester, or Bournville, and local works. In the evening there 
will be a garden féte. On the Wednesday, in the morning, read- 
ing and discussion of papers, and in the afternoon visits to the 
University and local works. Evening, reception in the Council 
House, by invitation of the Right Hon. the Lord Mayor of Bir- 
mingham. On the Thursday visits will be paid to works in 
Coventry and Rugby, also to Warwick, Leamington, Kenilworth, 
or Lichtield. Following these meetings, the members of the 
American Society of Mechanical Engineers will be entertained 
in London. On the Thursday evening there will be a con- 
versazione at the Institution. On the Friday, in the morning, 
reading and discussion of papers, and in the evening the Institu- 
tion dinner will be held in the Connaught Rooms, Freemasons’ 


UNATTENDED FOG SIGNAL AND LIGHTHOUSE 
AT GUERNSEY. 


St. Peter Port, Guernsey, was found to be appreciably affect- 
ing passenger traffic to the Island, and the railway companies 
which run steamers from Southampton and Weymouth to 
Guernsey and Jersey were complaining of the unlighted and 
unguarded state of the coast when entering the Little Russel 
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Fig. 1—THE PLATTE FOUGERE LIGHTHOUSE 


channel. The matter had been before the Island authorities 
for many years, but no solution which was considered feasible 
was arrived at until, owing principally to the forethought of 
General Campbell, the late Governor-General of Guernsey, 
the problem was put before Messrs. D. and C. Stevenson, 
consulting engineers, of 84, George-street, Edinburgh, who 
went thoroughly into the matter and eventually decided to 
recommend the construction of an unattended lighthouse com- 
bined with a fog signal station, the whole being situated on 
an isolated rock known as the Platte Fougére. The prevailing 


ROOF PLAN 








Hall, Great Queen-street, W.C. 

MANCHESTER ASSOCIATION OF ENGINEERS.—At a meeting of this 
society held at the Grand Hotel, Manchester, on Saturday last, | 
Mr. William Fox, the mechanical engineer to the Manchester Ship 
Canal Company, was unanimously elected president for the coming 
year. Mr. Fox has been one of the most active members of this 
Association for a period of nearly twenty years. He has a very 
extensive knowledge of local engineering matters which will be of | 
particular service to the members and will help materially in | 
directing the affairs of the society. Mr. Alfred Saxon, a past | 
president, was elected a trustee in the place of Mr. H. Webb, who | 
died last year. The number of members is now over 600, and has | 
increased slightly during the past year.. The funds invested 
amount to £6088. The discussion session was concluded by a 
paper read by Mr. A. Etchells on ‘‘ Hydraulic Machinery and | 
Appliances.” The author divided hydraulic appliances into three | 
pressure classes, namely: Low pressure, embracing machines 
intended to work with a pressure not exceeding 200 lb. per square 
inch ; medium pressure, comprising machines for use with 
pressures from 200 lb. to 1200 lb., and high pressure, for testing and 
for use in machines with pressures over 1200 1b. per square inch, 
The pumps described were exclusively of the ram type. Other 
appliances referred to in the paper were lifts, cranes, presses. 
steam hydraulic intensifiers, and an electro-hydraulic riveting 


machine. The paper was illustrated by numerous diagrams, and 
led to a fair amount of discussion in which Messrs. Ingham, 
Brayshaw, Joseph Adamson, Pearce, and Ashbury took part. A 
vote of thanks to the retiring president, Mr. J. H. Stubbs, for his 
services during the past year, was proposed by Mr. J. Adamson | 
seconded by Mr. Ashbury, and was carried by acclamation. | 
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conditions preclude the possibility of keepers living in the 
tower, and in consequence it was also recommended that | 


THE constant occurrence of disasters in the entrance to | 
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with, the light being only an adjunct. The Grande Bray. 

: aye 
| Barsier de Braye and Platte Fougére form a tower of rocks 
| at the entrance to the Russel channel extremely dangerons 
| to a vessel approaching them, and especially so in fo “ 
weather. The reefs all lie very low in the water, whiky 
behind them the coast line of the Island of Guernsey itself 
is also low. The rapidity of the tidal currents and the great 
| rise and fall of tide of 30ft. make these dangers even more 

formidable. The possibility of erecting a structure to accom. 
modate keepers was soon found to be out of the question 
not only owing to the great cost that would be involved in 
constructing a rock lighthouse that men could live in, but 
also on account of the small area of the rocks; even the 
largest, the Grande Braye, providing insufficient area for a 
satisfactory foundation. Moreover, theexpense and upkeep ofan 


| establishment for three or four keepers would have been alinost 
| prohibitive. 


In view of these difficulties, it was quite evident 
that. some unusual scheme was necessary, and that which 
was put forward by Messrs. C. and D. Stevenson was to build 
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Fig. 3—PLAN OF THE SHORE GENERATING STATION 


a tower of small diameter just large enough to hold the 


motors, compressors, fog horn, and the light, and to lay a 
submarine cable from the shore to the tower, the generating 
plant being erected on the land at Doyle Fort. 

This scheme having been accepted, a concrete tower—shown 
in Figs. 1 and 2— was designed and erected on the rock. It 
will be seen that there ‘are two chambers in the tower in 
which the motors, compressors, and siren gear are arranged. 
There is also a top platform for the compressed air receivers, 
fog horn, and light. On the advice of the engineers it was 
resolved to erect the tower on the Platte Fougére rock, this 
being the’ position in which the fog horn would be most 
serviceable to shipping. When it is stated that this rock is 
always submerged, except at low water of spring tides, 
it will be realised that the work of construction was 
difficult even in the best of weather. In consequence of the 
prevailing conditions, a small diameter but very strong 
octagonal tower, 14ft. 6in. and 17ft. across the faces 
was chosen, because such a tower could be easily and 
quickly constructed, and such a narrow structure offered a 
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Fig. 2-SECTIONAL PLANS OF THE LIGHTHOUSE 


minimum surface to the waves, thus avoiding the full stroke 
of the sea. The seas which the tower has to withstand are 


the fog siren on the rock should be worked by electricity, the | exceptionally heavy ; but observation has shown that these 
current being supplied from the shore by means of a sub- | heavy seas divide and split round the tower instead of striking 


marine cable, the motors, air compressors, and siren auto- 


and rising on it, thus bearing out the view of the engineers, 


matically starting when the eygines and dynamos ashore are | that where feasible it is better to avoid heavy sea pressures 


put into operation. 
The provision of a powerful fog signal, to enable vessels 


| rather than to court them. 


The lower portion of the tower is formed of Portland cement 


to find and navigate the entrance to the Russel channel in | placed inside wrought iron moulds, whilst the upper part is of 


foggy weather, was the main problem which had to be dealt | concrete. 








Iron bars are sunk into the rock in order to give the 
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nt agood hold, and steel beams are built in to give strength 
tension is most likely totake placeon theconcrete, It will 
thus be gathered that the structure is practically built of ferro- 
concrete. The door, the upper platform and the light are 
46ft., 64ft., and 80ft. above the rock respectively. The work 


ceme 
where 


| . ; : : 
the engineers after careful consideration with reference to the 
selected is very suitable. In order to provide for the 
possibility of the plant at the tower being out of order, 

















Fig. 4-GENERATOR AND EXCITER 


of constructing the tower was entrusted to Messrs. Arundel, 
contractors, of Bradford. 

The light is automatically worked by an acetylene gas 
plant such as Messrs. C. and D, Stevenson have employed m 
Scotland for many years for unattended lights, the gas being 
supplied in cylinders containing acetone. The gas is turned 














Fig. 5—-ELECTRICALLY DRIVEN AIR COMPRESSOR 


off at sunrise and on at night by clockwork. An arrange- 
ment is provided to allow for the long nights of winter and 
the short nights of summer. A linear burner of a new type 
is placed inside an optical apparatus of 250 mm. diameter. 
The optical apparatus was supplied by the firm of Barbier, 

















Fig. 6—SECTION OF THE CABLE 
Bénard, and Turenne, of Paris. The contractors for the 
acetylene plant were Messrs. Moyes, of Glasgow. 

Turning now to the equipment and buildings which have 
been erected ashore, the latter comprise a dwelling-house 
for two keepers, an engine-room, a storeroom, offices, and a 
siren house, The site chosen at Doyle Fort was selected by 


the shore station is provided with a fog-hornfand siren, so 
that in the event of failure to any part of the tower instal- 
lation the equipment at Doyle Fort can be used. The 
buildings ashore were also constructed by Messrs. Arundel, 
of Bradford. Reavell and Company, of Ipswich, were the 
main contractors for the cable, electrical machinery, and 
air compressors. In the engine-room there are two Crossley 
oil engines, as shown in Fig. 3. On one side of each engine 





Fig. 7-ARMOURING OF THE CABLE 


there is a three-phase alternator by Mavor and Coulson, 
Limited, of Glasgow; whilst on the opposite side of one of 
the engines there is a Reavell air compressor, which latter 
serves as a stand-by, and is only used in the event of an 
accident to the submarine cable or the machinery in the 
tower. This compressor is of the quadruplex type, having 
four cylinders arranged radially round the annular casing, 


best place to land the submarine cable and the most suitable | 
route for it to pass over. Experience has shown that the spot | 


| hence naturally somewhat longer than it would otherwise be. 

As will be gathered from Fig. 4, the generators are of some- 
what unusual construction. They have revolving armatures, 
and, in consequence, the alternating three-phase current is 
taken off from the slip rings. This design of generator was sup- 
plied, we understand, on accountof the speed of the engines and 
the specified periodicity, the former being 250 revolutions per 
minute and the latter 25 cycles per second. The capacity of 
each generator is 114 kilowatts. The voltage at the generator 
terminals is 600. Each generator has its own exciter direct 
coupled to its shaft, as shown in Fig. 4. 

The main switchboard consists of four white marble panels 
mounted on a steel framework. These panels carry all the 
necessary instruments and switches for controlling the whole 
plant from the engine-room. The plant on the rock consists 
of two Reavell quadruplex air compressors direct coupled to 
Mavor and Coulson induction motors of the squirrel-cage 
type. The motor-driven compressors are connected with the 
submarine cable and generating plant through a change-over 
switch, which can be operated either by hand or by means of 
an electro-magnet controlled from the mainland. As the 
compressors on the rock are required to run for long periods 
without attention, special arrangements have been made for 
continuous lubrication. The general appearance of the com- 
pressors on the rock can be gathered from Fig. 5. The motor 
n this illustration, however, is of the continuous-curren 








Fig. 9—CHART SHOWING POSITION OF LIGHTHOUSE 

type, but the compressor is identical with those supplied. 
Siemens Brothers, Limited, were responsible for the manu- 
facture and the laying of the cable connecting the generating 
station and the electrical machinery on the rock. Owing to 
the very strong currents and the heavy seas in the position 
in which the cable is laid, it was considered essential by 
Messrs. C. and D. Stevenson to employ a very heavy 
doubled-sheathed steel-armoured cable, heavier, in fact, than 
any ‘‘ Rock’’ type yet made. The cable which has been 
employed is 1lin. in circumference, and weighs 45 tons 
per nautical mile. A section of the cable shown 
in Fig. 6. It has three large cores for carrying the 
three-phase current for power purposes, and two smaller 
cores for switch and telephone service. The five cores are 
insulated with gutta-percha. The size of the larger wires will 
be realised when it is stated that each conductor weighs about 
1100 lb. per mile and the gutta-percha about 450 lb. per 
nautical mile. A protection in the shape of a spiral brass 
tape has been provided, and the cable so formed is sheathed 
with heavy galvanised steel wires. There is also an outer 
armouring consisting of a band of six heavy steel wires laidon 
the cable with a ‘‘short lay,’’ Fig. 7. The overall diameter of 
the cable is about 34in. The cable was transported to Guernsey 
and transferred to the local s.s. Pioneer, which is to be seen in 
the illustration Fig. 8. By selecting a day on which there 
was little wind and awaiting slack water, the work of laying 
the cable on the sea bottom was accomplished without mishap. 


is 








Fig. 8-THE LIGHTHOUSE 


which latter forms a water jacket. Air is admitted to the 
cylinders through ports arranged in the pistons, with cor- 
responding ports in the connecting-rod gudgeons, which ports 
open and close with the axial motion of the latter, 
thus dispensing with suction valves. The four con- 


necting-rods work upon a common crank-pin, which in this | 


case is formed on the outer end of the oil engine crank shaft, 
and projects into the compressor casing, thus dispensing with 
a bearing on the compressor itself. The engine bearing is 








DURING CONSTRUCTION 


The chart, Fig. 9, shows the position of the generating station 
and tower and the route of the cable. 

The switching arrangements have been made as simple as 
possible, the only switches in the main circuit being the 
change-over switch in the generating station and the change- 
over switch on the rock. The duplicate generators and motor 
| compressors are run alternatively, so as to keep them in 

thorough working condition. 
The contractor for the sirens, fog horns, air receivers, &c., 
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was Mr. A. L. Westwood, of Edinburgh. On the mainland 
this plant consists of a first-class siren apparatus of what 
is known as the Scottish pattern, the siren being of gun- 
metal. It isdriven bya smallair motor. The air receivers are 
of steel. The clock gear is operated by a motor winding 
gear so as to be automatic, and it gives two blasts. The 
megaphone or horn is 4ft. in diameter at the mouth. At 
the rock air receivers are provided having a capacity sufficient 
togivea powerful blastevery 14 minute. Theclockandsiren have 
been fitted in the upper chamber of the tower, whilst the air 
receivers and water-cooling tank are placed on the bottom plat- 
form, but well out of the reach of the sea. One of the air 
receivers is utilised as a support for the lighting apparatus, 
and raises it 80ft. above low water. 

It might be supposed that with so much _ intricate 
machinery for the fog signal and for the light the danger 
of breakdown would be great. This, however, we are 
informed, is by no means the case. The experience already 
gained at Platte Fougére shows that there is no difficulty in 
working and in starting and stopping the signal from the 
shore. There is said to be little fear of the cable being 
injured, as it is considered that the outside armour of 
Zin. thickness, combined with its great weight, should secure 
for it a long life. The engineers contend that the success 
already attained should encourage lighthouse and harbour 
authorities to approach in a similar manner any difficult 
problems they may have to face. It is maintained that this 
undertaking has proved that by using a well tried automatic 
apparatus it is perfectly feasible by the aid of acetylene and 
electricity to maintain an unattended light and fog signal of 
the first class on a nearly inaccessible rock, exposed to the 
full force of the Atlantic Ocean. 

The cost of the whole work will amount to about £8500, 
which may be considered a small figure when the ex- 
ceptionally difficult nature of the situation is considered, 
as well as the powerful nature of the fog signal which has 
been erected, and the fact that an ordinary rock light- 
house establishment would have cost about £60,000. There 
will also be a saving in maintenance, as only two keepers will 
be required in place of four. 








THE PROJECTED FRENCH 23,400-TON BATTLE- 
SHIPS. 


AFTER prolonged consideration and in spite of many contra- 
dictory rumours, the Conseil Supérieur of the French Marine 
has decided that the 23,400-ton battleships, which are to be 
laid down during this year, shall havea primary armament of 
twelve 30 cm.guns (say,11.8in.),in six turrets, arranged two 
turrets forward, two aft—one of these in each case being able 
to fire over the other—and two amidships, one at each side. 
As secondary armament, there are to be eighteen 14 cm. 
(5.6in.) guns, arranged in groups of three in armoured case- 
mates—one group on each side forward, one group on each 
side amidships, and one group on each side aft. 

It was originally intended that these new battleships 
should have a displacement of 22,400 tons, but the number 
of the guns in the secondary armament has been raised 
and the a’'mour-belt increased. The latter extends now 
from end to end of the vessels, and has a maximum 


thickness amidships of 27 cm. (10.63in.) and a minimum 


thickness fore and aft of 18 em. (7.08in.). It rises 
2.35 m. above the water-line, and is taken down to 
2.50 m. below it. The upper armoured deck above the thick 
armour-belt varies in thickness up to 5 cm., while the lower 
armoured deck has a thickness of 7 cm. where it joins the 
lower edge of the main belt. The casemates of the 14 cm. 
guns are protected from top to bottom with 18 c.m. armour, 
which also affords a considerable amount of protection to the 
funnels. Below the main belt armouring of the same thick- 
ness as that of the belt is arranged for about half the length 
of the vessel in order to protect the engines, boilers, and the 
principal auxiliaries, dynamos, &c. Thick transverse bulk- 
heads in front of the forward turrets and aft of the aft turrets 
complete the principal armouring. Lastly, the doubtful 
protection which it was sought to obtain in the Danton class 
by means of interior armouring, so as to diminish the effect 
of torpedoes, has been suppressed ; but, on the other hand, 
considerable care has been taken to make the cellular sub- 
division of the triple bottom as perfect as possible, and it 
would appear to be probable that with a less weight the 
security obtained will not be less. 

The various increases in guns and armour to which we have 
drawn attention account for the 1000 extra tonnage in the 
displacement as compared with that of the ships as originally 
contemplated. Our esteemed contemporary, Le Yacht, in 
commenting upon these vessels, says that this increase is by 
no means negligible even from the point of view of cost, as 
it means an extra 3 millions of francs for-each vessel; but, 
it continues : ‘‘ What should be considered is less the actual 
cost in money of the increase than its relative value as com- 
pared with that of the total displacement. Under these 
conditions it is difficult to say that the extra safety has been 
purchased at too great a cost. The higher the price of a 
warship becomes the greater are the sacrifices consented to in 
order to prolong to the utmost limit its offensive properties.”’ 
This journal then goes on to remark that certain foreign 
writers have criticised these vessels before the actual details were 
properly known, and have asserted that certain recent battle- 
ships have attained an equal or even greater power with a less 
displacement. ‘‘It is possible,’ it continues, ‘‘ that this 
criticism is in part well founded, though certainly to a less 
degree than is averred, for in France the displacement is 
always taken as referring toa completely armed vessel with its 
full load of coal.’’ Abroad, on the other hand, as it points 
out, displacement is calculated with a sensibly less load of 
fuel, and it is hence impossible without accurate evidence to 
compare the differences which result from these two customs, 
the influence of which may be considerable when it means, 
as it does in France, that the weight of the coal carried may 
be as much as 2700 tons. This, it claims, may well account 
for the difference between the tonnage of the new French 
battleships and that of the latest British vessels. Our con- 
temporary must, however, have overlooked the fact that even 
though British vessels may not have on board at the time of 
their trials the full amount of coal they are capable of carry- 
ing, they must be loaded with other weights to bring them 
to the contract draught line. 

On the other hand, the French ships with their twelve 
30 cm. guns can only fire ten on the broadside. But all the 
guns-have a wide arc of fire—namely, 135 deg. on each side 
for the axial guns and 180 deg. for the amidships weapons. 








Guns placed on the centre line amidships in a vessel can only 
with difficulty fire through an are of 90deg. To get more 
than this would mean that the length of the ship must be 
increased, and, remarks our contemporary, we have already 
arrived at dimensions which are so formidable that we 
rightly hesitate to increase them. The latest American 
battleships, with six double turrets, are to have a displace- 
ment of 26,000 tons, and the arc of fire of these turrets is 
very limited. The Neptune and the St. Vincent can only 
fire eight guns on the broadside. It is claimed, therefore, 
that the French vessels appear to have their main armament 
very well arranged. 

The employment of the 30 cm. gun on these vessels has met 
with adverse comment in some directions. It has been 
urged that larger weapons should be employed, and atten- 
tion is drawn to the fact that Great Britain proposes the 
use of 34 cm. and the United States of 35.5 cm. guns. The 
reply of Le Yacht to this comment is that nothing is known 
as to how these bigger guns will behave, and it would take 
a lengthy series of trials to find out. Further than this, that 
the 30cm. gun is powerful enough to penetrate at the 
extreme ranges at which fighting is practicable any armour 
at present existing or to be employed in vessels now being 
constructed. On the other hand, it is pointed out that a 
bigger gun than the 14 cm, might well have been chosen for 
the secondary armament. 

The new vessels, of one of which we present a forecast on 
page 356, are to be fitted with turbine engines, which are 
calculated to give a speed of 21 knots, or even more. 
The radius of action with the full complement of coal, &c., 
is to be 8400 miles. The boilers are to be large tube boilers 
of a French type, probably either Belleville or Niclausse, and 
there are to be four torpedo tubes for 450mm. torpedoes. 
The crew will consist of 930 officers and men. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


MARINE TURBINES. 


Sir,—From time to time I have read many articles in your 
columns pertaining to marine propulsion by means of steam tur- 
bines, and I have taken a very great interest in the progress which 
has been made in this particular branch of engineering. But it 
has long appeared to me that in adapting the steam turbine 
for marine service, engineers have robbed it of the excellent 
properties which it possesses when used on land. 

I cannot boast of experience with marine turbines, and in conse- 
quence my knowledge of their performance is entirely based on 
what I have read and that which I have been told. But the 
inefficiency of existing marine turbines and high-speed propellers 
has so frequently been referred to in the technical press and in 
papers which have been read before various Institutions, that I 
have looked forward with very great interest to the development 
of the various schemes which have been suggested to enable us to 
employ high-speed turbines on our ships, and at the same time to 
drive the propellers at a speed which will be conducive to the best 
results. The article on American marine turbines and gearing, 
which appeared in THE ENGINEER for February 18th, interested 
me immensely, and I was particularly struck with your 
remarks concerning the advantages which might be expected 
from the employment of the Melville and Macalpine 
reduction gear on the giant Cunarders Mauretania and 
Lusitania. In the latter part of that article you state that ‘‘These 
vessels are supposed to be capable of developing 70,000 shaft 
horse-power. Even the comparatively low speed at which these 
turbines run is too high for maximum propeller efficiency. It is 
hardly possible, it is estimated, that the propeller efficiency 
exceeds 55 per cent., which means that the actual effective pro- 
pelling power is only 38,500 horse-power. At a lower speed of 
revolution well within the capabilities of the reduction gear it is 
claimed that a propeller could be made that would have an 
efficiency of not less than 65 per cent. With this improved 
efficiency the shaft horse-power required for the same effec- 
tive propelling power would be somewhat less than 57,000— 
a saving of almost 15 per cent This means that without 
sacrificing in the smallest degree the remarkable speed of these 
vessels, the boiler equipment could be reduced about one-seventh, 
as well as the amount of coal burnt on each voyage. This 
would obviously not only result in a very marked saving in capital 
investment and-operating expenses, but would add many tons to 
the cargo-carrying capacity, and add considerably to the earning 
power. But it is contended, this estimate, large as it is, is still 
too modest. With the turbines and propellers direct connected, 
so that they both revolve at the same speed, notonly is it necessary 
to sacrific the efficiency of the propeller, but the efficiency of the 
turbines as well.” In this connection you state ‘It is believed 
that the steam consumption of the turbines of the Mauretania 
and Lusitania cannot be less than 14.5 lb. per shaft horse- 
power per hour, while it has been demonstrated that turbines of 
similar capacity operating at speeds which the reduction gear 
makes possible for marine service, the steam consumption does not 
exceed 1] lb. per shaft horse-power per hour. This means that 
the boiler capacity could be further reduced from the first estimate 
of 60,000 horse-power to about 45,000 horse-power, and it is claimed 
that the overall efficiency of the installation would be sufficiently 
improved to result in a reduction of over 35 per cent. in the coal 
consumption. It has been reported that the coal consumption of 
these vessels is 4700 tons per voyage. Taking coal at 13s. per ton, 
the saving in coal alone would be £1060 per voyage, to say nothing 
of the smaller cost of wages. The increased cargo capacity resulting 
not only from a reduction of over 1600 tons in coal, but also from 
the greatly reduced weight of the equipment and the space neces- 
sary for it is an asset, the value of which would be difficult to 
estimate.” Now, this is not the first occasion on which we have 
had such claims as the above put before us, nor is it the first time 
that we have been told that the steam consumption of these two 
giant vessels is high, and that their propulsive efficiency is low. 
But now let us turn to THE ENGINEER for March 25th and examine 
the Hon. C. A- Parsons remarks in connection with Mr. Durtnall’s 
paper on ‘* The Substitution of the Electric Motor for Marine Pro- 
pulsion.” It is true that Mr. Parsons is referring to the 
question of employing electrical gearing for large liners, 
but, nevertheless, his remarks lead one to conclude that 
little good is to be derived from the employment of any 
class of gearing on high-speed liners. Mr. Parsons is reported 
to have said that in fast large liners the efficiency of the 
propellers is within about 5 per cent. of the maximum obtainable, 
and there is therefore very little improvement to be looked for in 
this direction. With regard to the turbines in ships of that class, 
Mr. Parsons estimates the loss in efficiency as compared with land 
turbines not to be more than 3 per cent., and he therefore 
concludes that there is little to be gained by the application of an 
electrical system to a fast liner. It is, of course, well understood 
that the efficiency claimed for the Melville and Macalpine gear 
is considerably above anything which we are likely to get 
electrically ; but even so, if Mr. Parsons’ statements are 
correct, it is by no means easy to see how any form of 
speed-reducing device, however efficient it may be, is going to 
result in such enormous improvements as those referred to 
above. The contradictory statements which are constantly 





—_——. 


being made with reference to marine turbines and 
must not only be annoying to myself, but to ail others 
an interest in welfare of the engineering industry, and [ trust 
that those who are actively engaged in dealing with this 
important problem of the efficient production of ships, will take 
an early a greed of truthfully explaining exactly how 
matters stand, and so remove the perplexing and unsatisfactory 
state of affairs that at present exist. I have already treepassed 
upon a considerable amount of your valuable space, but there 
is still one other point in connection with Mr. Parsons’ 
remarks with which I must ask permission to deal. In your 
issue of March 25th, in which the discussion on Mr. Durtnall’s paper 
is reported, it is stated that Mr. Parsons said that in the case of q 
short circuit everybody in the engine-room would be killed. Now 
[ absolutely fail to understand what this means. I have witnessed 
hundreds of short circuits on plants of very large capacities, and jp 
the majority of instances nothing more serious has happened than 
the tripping of the circuit breakers or oil switches, or the blowing 
of the fuses. But perhaps Mr. Parsons is thinking of short circuits 
in the machines. ell, if heis, I can only say that I have seen 
some magnificent firework displays in power stations and 
in sub-stations. I have seen dynamos, motors and converters 
burn out. I have seen switchboards completely gutted, | haye 
known nien*to’ be severely burnt by short circuits, and, what ig 
worst of all, I have suffered in this way myself. But throughout 
the whole of my experience—and it has been a somewhat varied 
one—I can only recall one instance in which the results of a short 
circuit proved: fatal. That was in the case of a man who wag 
working behind’a™low-tension switchboard and who accidentally 
short-circuited the bus bars. He was very badly burnt, and 
owing to copper poisoning setting in he eventually died. But why 
a short circuit in a ship’s engine-room should kill the whole of the 
staff I am quite ata loss to understand, and if Mr. Parsons would be 
good enough to explain what there is about such a place to give 
rise to these disastrous results, I am sure it would be of great 
interest to many who are connected with the electrical profession, 
April 4th. PERPLEXED, 


propellers 
who take 


TEST OF A WATER COOLER FOR GAS ENGINEs. 


Sir,—We notice in your issue of the Ist inst. a short article 
headed ‘‘ Test of a Water Cooler for Gas Engines,” and trust you 
will not mind if we make a few remarks on this. R 

The advantages of this system appear to be the small amount of 
space it takes, and that no water is lost in the process of cooling, 
owing to this being done purely on the surface principle. 

On the other hand, the temperature reduction 22 deg. Fah , 
i.e, down to 118 deg. Fah. at an air temperature as low as 
60 deg. Fah., is but small, and the power consumption of the fan 
has to be considered. This power consumption and the theoretical 
power consumption of the circulating pump amounts to over 5 per 
cent. of the output of the engine, and the amount of water 
circulated per hour is as much as 144 gallons per horse-power. 

If we take a small open-type cooler, which will take more 
ground space than the cooler described, and let this cooler give 
the same efficiency as the cooler described, the total power con- 
sumption will only be 0.62 horse-power, as there is no power 
consumed for driving a fan ; that is to say, 0.365 per cent. of the 
output of the engine compared with over 5 per cent. 

As an open-type cooler is, however, very much more efficient 
than the cooler described, it can give a very much better cooling 
effect. A comparatively smali cooler would cool water from 
140 deg. down to 65 deg. Fah. at an air temperature of 60 deg, 
Fah., so that only 720 gallons will be required for cooling purposes 
per hour against 2460 gallons. As the friction loss, owing to the 
smaller amount of water circulated, will be less—say a total of 
46ft.—thus the power consumption of the circulating pump will 
only be 0.168 horse-power, or 0.099 per cent., which is about 
one-fiftieth of the power consumption of the cooler, which is de- 
scribed as very efficient 


London, April 2nd. BALCKE AND Co., LiMiTED. 


MECHANICAL COLOUR BLINDNESS. 


Str,—May I be permitted to point out that ‘‘ Pater’s” letter in 
your issue of the Ist inst. contains a striking instance of 
** mechanical colour blindness.”” He says, ‘‘ I find it impossible to 
believe that’any man can form a concept_of a tight string, the pull 
at one end of which is greater than that at the other,” and then 
immediately gives an illustration which, carried to a logical conclu- 
sion, will show that if the string is‘acgelerated in the direction of 
its length the pull at one end must of necessity be greater than 
that at the other; for each bit of the string is a load, although 
not weighing half a ton, requiring an additional pull to accelerate 
it. 

The first part of ‘‘ A. R.’s” letter in your issue of the 25th ult. 
ending, ‘‘The pendulum bob will therefore, neglecting friction, 
continue to revolve in its orbit as if no forces existed "—directly 
contradicts Newton's first law. The error is a common one, that 
of dealing with forces without reference to the bodies on which 
they act. Force is an action between two bodies. The action on 
the rod is downwards and outwards ; if resolved into vertical and 
horizontal components, the horizontal component is called centri- 
fugal force, but it acts on the rod, not on the bob. The action on 
the bob is upwards and inwards ; if resolved vertically and hori- 
zontally, the vertical component is balanced by the attraction of 
the earth on the bob, leaving the horizontal component free to 
compel—as it does—the bob to depart continuously from the 
straight line, which is in the direction of its motion, at any 
instant. 


April 5th. A TEACHER OF MECHANICS. 


R0YAL INSTITUTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
ith instant, the Duke of Northumberland, K.G., president, in the 
chair. Mr. K. A. Wolfe Barry, Mr. H. Campbell, Dr. R. H. Cole, 
Mr. Sigismund Goetze, Mr. E. Green, Mr. H. G. Hammersley, Mr. A. 
Harvey, Mr. J. Kitchin, Sir James Reid, Bart., G.C.V.O., Miss H. 
Urquhart, and Sir Francis Younghusband, K.C.1.E., were elected 
members. The hon. secretary reported the decease of Professor 
K. J. Angstriim, of Upsala, and Professor Hans Landolt, of Berlin, 
honorary members of the Institution, and resolutions of con- 
dolence with the relatives were read and adopted. , 

THE Scrence MuseumM.—Mr. Walter Runciman, President of 
the Board of Education, has appointed a Departmental Committee 
to consider and report upon various questions in regard to the 
present condition and the future development of the valuable 
collections comprised in the Board’s Science Museum at South 
Kensington and Geological Museum in Jermyn-street. In 
particular the Committee are asked to advise him (a) as to the 
—_ educational and other purposes which the collections can 
vest serve in the national interests ; (b) as to the lines on which 
the collections should be arranged and developed, and possibly 
modified, so as more effectively to fulfil these purposes ; and () 
as to the special characteristics which should be possessed by the 
new buildings which it is hoped will shortly be erected on the South 
Kensington site to house these collections, so as to enable the 
latter to be classified and exhibited in the manner most fitted to 
accomplish the purposes they are intended to fulfil. The Com- 
mittee is as follows:—Sir Hugh Bell, Bart., D.C.L. (chairman) ; 
J. J. Dobbie, F.R.S., LL.D.; Sir Archibald Geikie, K.C.B., F.R.S.; 
R. T. Glazebrook, D.Sc., F.R.S.; Andrew Laing, M.1I.C E.; the 
Hon. Sir Schomberg McDonnell, K.C.B., C.V.0.; Sir William 
Ramsay, K.C.B., F.R.S., LL.D.; Professor W. Ripper, D.Eng., 
M.1.C.E., Hon. M.I. Min. E.; Sir W. H. White, K.C.B., F.R.S., 
LL.D., with Mr. F. G. Ogilvie, C.B., one of the secretaries of the 
Board of Education, as secretary. 
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THE STOAT’S NEST RAILWAY ACCIDENT. 


Ox Tuesday last there was published Colonel von 
Donop’s report to the Board of Trade on his inquiry into 
the accident that occurred on January 29th last to the 
afternoon express from Brighton to Victoria. It may be 
remembered that the fifth coach from the engine became 
derailed to the left soon after it had passed through the 
facing points in the up line at the south signal-box, and 
was further deflected to the left by the rails of the inter- 
gecting down local line. By this time the couplings 

arted and the coach, turning on its right side, was im- 
pelled, by its own momentum and the vehicles behind, up 
the ramp of the down local platform, with its leading end 
to the left. It then came into collision with a signal -post 
and water column, which completely destroyed the centre 
of the body of the coach. Five passenger riding therein 
were instantly killed, also two other persons who hap- 
pened to be on the platform. 

As was anticipated the cause of the accident is clear. 
The front left wheel of the coach had shifted lin. out- 
wardly on the axle, but it is uncertain when this 
happened. There were unusual marks on the permanent 
way from a point about two miles south of Stoat’s Nest 
to about 150 yards before the south signal-box was 
reached. 

The axle and its wheels were supplied, fitted together, 
in 1902, by the Leeds.Wheel and Axle Company in con- 
formity with the railway company’s specification, the 
tires of the wheel being of steel and the bosses and discs 
of wroughtiron. The specification calls for a pressure of 
60 tons to force the wheels on to the axle, and all had to 
be done to the satisfaction of the railway company’s 
inspector, whose report of the test cannot, however, now 
be found, but the manufacturers produced their books, 
which showed that the pressure required to force home 
the wheel was 624 tons. 

Aiter the accident the wheel was removed by pressure 
from its axle, but a force of only 11 tons was required to 
do this, and when put on again no pressure was recorded 
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until the wheel was within lin. of its final position, and 
then a pressure of only 2} tons was sufficient to drive it 
home. The axle, moreover, when carefully gauged, was 
found not to be quite true to gauge throughout the wheel 
seat, and portions of the surface of the wheel seat showed 
signs of never having made proper contact with the boss 
of the wheel. No flaw could be traced, nor were there 
signs of a hot bearing, but it did appear’as though there 
had been two separate movements of the wheel on its 
axle. It shifted, as we have said, lin., of which two- 
thirds was quite bright, indicating a very recent move- 
ment, but the remaining one-third, which was nearer the 
centre of the axle, was not so bright, and was slightly 
corroded, showing that the wheel had shifted previously, 
but probably not longer before than the previous day. 
The evidence showed that the wheel had come in contact 
with the bogie frame and had worn it away locally; we 
give a rough hand sketch to show the relative position of 
the frame and wheel. The frame is pressed steel with 
the concave side towards the wheel, so that the latter 
would rub against the plate edges only and would rapidly 
wear them away. 

What caused the initial movement is not known. The 
carriage was examined by three different examiners in 
the usual way at Brighton and Victoria during the 
previous twenty-four hours, and no defect was seen. In 
itself it was probably insufficient to do any mischief, but 
while journeying to London it had to pass through 
several siding and cross-over connections, and it is 
assumed that in going through one of these the wheel 
rubbed against one of the check rails, and the looseness 
of the grip between the wheel and the axle allowed this 
rubbing to cause the wheel to shift on its axle. There 
do not appear any grounds for connecting the shifting 
with any defect in the permanent way. 

In the notices on the Stoat’s Nest accident in THE 
ENGINEER of February 4th, reference was made to two 
similar mishaps on the Great Western Railway in 1895 
and 1898, and these are mentioned in the report, which 
states that they are the only previous records of derail- 
ments due to a similar cause. It appears that in conse- 
quence of these two accidents the Great Western Com- 
pany applied a back-pressure test of 50 tons to all 
wheels passing through their shops until all their stock 
had been tested in this way. Since that date that com- 
pany have had only one case of a wheel shifting on its 
axle, and in that instance it was due to a hot axle-box, and 
was promptly detected. Also since the derailment of 1898, 
the pressure required to drive all wheels home on their 
axles has been recorded on an automatic apparatus 
which marks on a tape the pressure required during the 
Whole operation of pressing the wheel over its wheel seat. 
Similar precautions are now being taken by the Brighton 





Company. Since the accident it has had all the wheels 
of the main line trains specially gauged to ensure that 
they have not shifted, and all the wheels are to be forth- 
with tested with a pulling-off force of 50 tons. It is, 
however, to be noted that as far as can be ascertained 
that these two companies, the Great Western and London, 
Brighton and South Coast, are the only lines that do so 
test their wheels, and Colonel von Donop, in his conclu- 
sions, considers that the attention of all railway 
companies should be drawn to the matter. 


WARSHIP BUILDING ON THE CLYDE. 


Tue recent placing of the two colonial cruiser-battleships 
of the Indefatigable type with Clyde shipbuilders, - and 
the number of noteworthy events—recent and pending— 
in connection with the construction and launching of 
vessels already in hand, as well as the fact of an 
unprecedented volume of warship tonnage being under 
way, make the present a fitting time to review briefly the 
state of progress with naval work on the Clyde. 

The placing of the contracts for the two cruiser-battle- 
ships to be built for the Governments of Australia 
and New Zealand ' respectively—the first with John 
Brown and Co., Limited, Ciydebank, and the second 
with the Fairfield Shipbuilding Company, Govan— 
while providing for both firms no more than just the 
measure of fresh work for which the resources of 
their establishments have been waiting, very consider- 
ably swells the volume of naval work on hand in 
Clyde yards generally, and, in fact, as above indi- 
cated, creates a record in this respect. Both as 
regards number of vessels and aggregate tonnage, there 
has never before been anything like the same amount of 
work on hand at one time for the British Navy. Includ- 
ing the two colonial vessels, there are now on the 
Clyde—on the stocks and afloat fitting out—twenty- 
nine British warships, whose aggregate displacement 
reaches to over 124,000 tons. These comprise two Dread- 
nought battleships, two Dreadnought cruisers, five 
protected cruisers, and twenty torpedo-boat destroyers. 

While it is not known that any very hard-and-fast date 
has been stipulated for the completion of the colonial 
ships, this will probably be achieved sometime in the early 
summer of 1912. March, 1912, has been officially assigned 
as the date for the completion of the three “ contingent ” 
battleships of last year’s programme, the orders for which 
were placed—one each with Clyde, Tyne, and Thames 
builders—in December. Whether or not there may be 
any rivalry engendered as to speed in the course of the 
building of the similar vessels in the three centres, it is at 
least certain that Beardmores are losing no time in 
marshalling their forces, both as to men and machinery, 
for vigorously attacking the work. They have well in 
hand the “ improved Bristol” cruiser ordered in October 
last, just about the time of the launch of the cruiser 
Gloucester, on which latter vessel the work of fitting out 
is progressing in the firm’s tidal basin. 

Although they have made several heavy naval guns of 
the latest type at Parkhead, Beardmores have not 
yet made gun mountings, and it is understood that they 
are arranging to lay down, at once, plant and buildings 
suitable for this class of work at Dalmuir. When they 
have completed this latest development they will be able 
to turn out the guns complete in the same way as is 





done by Vickers, Sons and Maxim and Armstrong, | interested in railway matters, and the thirteenth annual issue con- 


Whitworth and Co. Their gun shops at Parkhead are of 
the largest capacity, and equipped as they are with all 
the most modern machinery, they are capable of making 
guns suitable for the largest class of battleships. The 
addition of a gun-mounting department to the naval con- 
struction works will not only mean the extension of the 
Dalmuir establishment and the employment of a good 
many additional men, but it will enable the firm to com- 
pete on a much more favourable basis than at present for 
foreign orders, both for ships and armaments, as it will 
be able to contract for ships absolutely complete and 
ready for sea. 

Scott’s Shipbuilding and Engineering Company, of 
Greenock, will send off the stocks to-morrow the 
20,250-ton battleship Colossus, and on the same day 
Denny Brothers, Dumbarton, intend to launch the 
Australian torpedo-boat destroyer Yarra, the second of 
the three units designed to form the nucleus of Australia’s 
naval fleet. The first vessel—the Parramatta—was 
launched from the Fairfield stocks early in February, and 
the third destroyer—the Warrego—is still on the stocks 
in the same yard, being constructed temporarily in such 
a way as to permit of its being shipped in sections and 
rebuilt in the Commonwealth. 

Besides the Australian destroyer, there are three of the 
Fairfield stocks still occupied by 27-knot destroyers for 
the Home Government, all well advanced in construction, 
and on one of the principal building slips preparations 
will soon be made to lay down the colonial cruiser just 
ordered. The tidal basin of the company at present 
accommodates—in addition to the two 21-knot ocean 
liners Heliopolis and Cairo, undergoing internal rearrange- 
ment for the new Canadian “ Royal” Line, being started 
by the Canadian Northern Railway Company—the three 
torpedo destroyers Grasshopper, Mosquito, and Scorpion 
for the Home Government—the latter of which was 
launched last month—the Australian destroyer Parra- 
matta, and the second-class cruiser Glasgow, which was 
launched in September. 

The London and Glasgow Shipbuilding Company, 
Govan, launched on March 14th the 27-knot torpedo 
destroyer Rattlesnake, and in her case completion should 
be rapidly attained. She is the first of this type of vessel 
to have the whole of her boilers (Yarrow) and turbines 
(Parsons) fitted in place before being sent off the stocks. 
With her funnels up the vessel has the appearance 
of being already well advanced towards completion, and 
it is expected that the steam trials will be commenced in 
a few weeks. Coming clearly into evidence on the stocks 











in this company’s yard—which is now undergoing con- 
siderable extension—is the bottom framework of the 
“improved Bristol” cruiser of 5000 tons, the order for 
which was received in October simultaneously with the 
placing of the sister vessel with Beardmore’s at Dalmuir. 
Steady progress is being made with the destroyer in the 
yard of A. and J. Inglis, Pointhouse, which, although the 
first production of the kind by this firm, is expected to 
give a good account of herself. 

In both the ship and engineering sections of John 
Brown and Co.’s establishment at Clydebank activity 
on naval contracts is marked. In the tidal basin are the 
cruiser Bristol, launched in February, and the three 
destroyers, Beagle, Bulldog, and Foxhound. The first- 
named, launched in October, has repeatedly been on the 
measured mile and Firth for speed trials, and special 
trials were run so recently as March 30th, with a party of 
Admiralty officials on board. Three destroyers are still 
on the stocks, and preparations on one of the heaviest 
building berths now vacant are about to be made for 
laying down the colonial cruiser just ordered. Apart 
from the engine work appertaining to the vessels they 
are themselves building, John Browns are extremely 
busy in their engineering department with naval 
contracts. Besides the engines for the new colonial 
cruiser—which is to be of the Indefatigable type—the 
firm has now thoroughly completed the engines for the 
Indefatigable herself, which is at present completing at 
Devonport. Then, one of the destroyers being constructed 
by other builders on the Clyde is to have turbine engines 
of the Curtis-Brown type, and these, as well as the larger 
turbines of the same type being fitted into the cruiser 
Bristol, form highly important work being proceeded 
with. At no period in the history of this or any other 
Clyde engineering establishment has naval work been so 
much in evidence. The Indefatigable engines all but 
completed are of 45,000 indicated horse-power, and 
assuming that the new colonial ship will be fitted with 
engines of about the same power, this gives a total for 
the two cruisers of 90,000 indicated horse-power. The 
Bristol’s Curtis-Brown turbines provide an additional 
22,000, and the engines of 12,500 horse-power for each of 
the seven destroyers still further augment the total by 
about-87,500 horse-power. These several items raise the 
aggregate engine work on hand at the Clydebank estab- 
lishment to no less than 199,500 indicated horse-power, 
which, as before suggested, is a record, at least, for the 
Clyde. 





YEAR-BOOKS, DIRECTORIES, AND POCKET- 
BOOKS. 


‘‘THE Universal Electrical Directory, 1910.”—-The twenty-ninth 
annual edition of this valuable directory shows every sign of being 
carefully and accurately compiled. Briefly, we may say that 
within its 1500 pages it catalogues all firms and individuals con- 
nected with the electrical industry and profession throughout the 
world, each section being classified first in alphabetical order and 
then under common headings denoting the particular branches of 
the industry. It is well printed, thumb holes along the side per- 
mitting of easy reference to the various sections in the book. 
The inclusion of certain advertisements on very stiff paper in the 
middle of the directory matter is, however, to be regretted, and 
must interfere with the ease of handling, which is otherwise a 
noteworthy feature of the volume. The publishers are H. 
Alabaster, Gatehouse and Co., 4, Ludgate-hill, E.C. The price 
is 14s. 

‘“‘The Railway Year-book for 1910.”—This volume has now 
attained a well-deserved popularity with all connected with or 


tinues to merit its sub-title, ‘‘The Whitaker of the Railway 
Service.” The arrangement of the parts is as heretofore, and the 
only alterations made have been in the nature of revisions and 
corrections. The volume, price 2s. 6d. net, is published by the 
Railway Magazine, 30, Fetter-lane, Fleet-street, E.C. 

“The Schoolmasters’ Year-book and Directory, 1910,” published 
by the Year-book Press, 25, High-street, Bloomsbury, W.C., price 
7s. 6d. net, contains much valuable information with reference to 
secondary education in England and Wales. 


THE Society oF ENGINEERS.—A_ paper on ‘‘ Moulmein Water- 
works” was recently read before this Society by Mr. Percy G. 
Scott. Before describing the works, the author introduced the 
subject with a brief history of five schemes which were discussed 
during fifteen years prior to the construction of the works as they 
now exist. These schemes were carefully examined, and of the 
five, that suggested by the Moulmein Municipality was further 
considered, and the Taungwaing Valley examined, but the levels 
showed that a gravitation scheme was impracticable. At the 
beginning of 1898 Mr. E. G. Foy, sanitary engineer to the Burma 
Government, was deputed to look into the Moulmein water supply 
scheme. Mr. Foy examined the Taungzun hills and the Mayabyan 
Valley, and prepared a scheme known as the Mayabyan Valley 
gravitation scheme. This was reported upon by a committee of 
engineers, and the works were constructed according to Mr. Foy’s 
design, with slight modifications. The size of the catchment area 
is 400 acres, the average rainfall for 14 years (from 1884 to 1897) 
being 185.36in., and for 44 years (from 1850 to 1893) 187.7in., the 
minimum rainfall recorded being 124.24in. The average periods 
of wet and dry seasons, as deduced from the rainfall statistics, are 
145 days and 220 days respectively, the quantity of water required 
to be stored for the wet and dry seasons respectively being 209 
million and 317 million gallons. From the data given above the 
Moulmein reservoir was calculated to hold 648 million gallons, 
which is more than sufficient to supply the town of Moulmein, 
allowing 24 gallons per head per day for a population of 60,000 
people. The dam is an earthen embankment about 3750ft. long 
and 68ft. at its greatest depth, the top width being 15ft., with side 
slopes of 3 to 1 on the rear side and 2 to 1 on the water side. It 
was made of ordinary and selected earth, with a puddle wall and 
trench. The service cisterns are three in number, each having a 
capacity of over 600,000 gallons, or more than sufficient for a mean 
supply of 10 hours for a population of 60,000 people. The distri- 
bution system consists of a cast iron delivery main three miles in 
length and 16in. diameter, with cast iron sub-mains from 12in. to 
3in. in diameter. All pipes below 3in. in diameter are of 
galvanised wrought iron. The cost of the work amounted to 
£68,722, certain further expenditure being incurred later for fenc- 
ing and a light communication bridge between the dam and outlet 
sluice well. The works were executed by the Public Works 
Department, Mr. F. C. Lowis being the resident engineer under 
the general orders of Mr. G. T. Oliver (now superintending engi- 
neer), the then executive engineer of the Moulmein Division. The 
works, which took about two years to complete, were handed over 
to the Moulmein Municipality about the latter part of 1905, 
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THE AERO AND MOTOR BOAT SHOW. 


THE above engraving represents the engine referred to on 
page 326 of our issue of last week as having been exhibited 
at the recent Aero and Motor Boat Show by the Auxiliary 
Power Company. This engine was made by Alexander Mac- 
donald and Co., Southampton, and was so fully described in 
the issue just mentioned that no further reference will be 
necessary. 


COMPARISONS OF STEAM TURBINE RESULTS. 


By a Correspondent, 


TO enable the results of modifications in design on similar 
types of machines to be correctly determined, and also to 
compare the results obtained with totally different types, it is 
necessary to reduce the test results to one common basis of 
operating conditions. This basis is quite arbitrary, and may 
be taken as dry saturated steam and 27in. vacuum or any other 
set of conditions desired. 


~ 


Approx.% Improvement in Steam Consumption 


26 
Inches of Vacuum 


GAIN DUE TO INCREASED VACUUM 


When the different tests are made by the same firm under 
test-house conditions, the various factors can be kept approxi- 
mately constant, and so results which can be compared directly 
may be obtained. In many cases, however, it is desired to 
compare results obtained by different builders of the same type 
of machine who use different blading and other details, or to 
compare the results obtained by entirely different types 
constructed by separate makers. For this purpose it is 
necessary to know the variations which the particular designs 
to be compared are subject to throughout the full range in 





which corrections have to be made, and unless these variations 
are known with close accuracy the results arrived at may be 
quite erroneous. To obtain these correction factors, tests 
must be made with progressive values of only one of the 
conditions, while all the others are kept constant. For 
example, to obtain the variations due to different vacua, tests 
must be made starting, say, at 25in., and repeated again for 
26in., 27in., and 28in., or through whatever range it is required 
to obtain the data, while the steam pressure, temperature, and 
load are kept constant. A similar series of tests would have 
to be made to determine the values of increasing temperatures 
or pressures. A new set of conditions arise with changes in 
any two of the conditions, say, vacuum and superheat, and it 
is highly probable that a greater benefit results with high 
superheats when used with high vacua, than is obtained when 
used with low vacua. Also changes in load involve an entirely 
new steam distribution throughout the turbine, so that the 
variations applying with full load are not likely to be identical 
with those at 4 or 3 load. Then, again, limitations and 
compromises, which have to be accepted in designing, are very 
different with a 500 and a 5000-kilowatt set, which will 
also, to some extent, affect the results. 
series of tests precludes them being made in such an exhaustive 
manner, and the only available data is that published by 
various makers showing progressive tests within certain limits 
and what can be deduced from the results of various installa- 
tions under different operating conditions. 

From these sources the two diagrams shown have been 
constructed to obtain some approximate average values, and 


ia Steam 


200° 
Superheat in Degrees Fah. 


GAIN DUE TO INCREASED SUPERHEAT 


although no great accuracy is claimed for them they show 
that there is a mmrked difference between the reaction and 
impulse types. Diagram 1 shows the approximate percentage 


improvement in steam consumption under full load conditions | 


with increasing vacua plotted from 25in. vacuum, from which 
it will be seen that the Curtis impulse design gains considerably 
more than the Parsons reaction type, by increasing the vacuum. 
There is but little data published of the Rateau or Zoelly 
designs, but as they are both pure impulse turbines they may 
be expected also to gain more than the Parsons, though 


apparently they do not to the same extent as the Curtis, but | 


somewhere as indicated. 

Diagram 2 shows the approximate percentage improvement 
in steam consumption under full load conditions with 
increasing superheats. In this case the reaction turbine 
benefits to a greater extent than the Curtis impulse design, 
and it is probable that the Rateau and Zoelly designs again lie 
between the two. 

Accurate data on this subject are very limited, and as will 
be seen from the foregoing, considerable additions are required 
before results can be corrected with any certainty, especially 
when the steam consumptions being compared only differ by a 
fraction of a pound, 


| ENGINEERS. 
| on Saturday, the 16th inst. The principal item on the programme 


mo —. 


A NEW DRILL JIG. 


For drilling holes in bolts, studs, &c., the Selson 
Engineering Company, Limited, of 85, Queen Victoria. 
street, E.C., is introducing a new universal dril| jig. It 
consists of a base plate on which are mounted two pillars 
carrying, at the top, a steel cross beam which serves ag m 


clamp for holding the work, and also as a guide to the drij 
For plain surface tables a locating pin is supplied for keeping 

















Fig. i—JIG ARRANGED FOR SMALL BOLTS 


the guide bush in the cross beam in line with the dril] 
spindle. From the illustrations—Figs. 1 and 2—it will be 
gathered that the pillars referred tocan be rapidly adjusted to 
the required length, as indicated on the rule, and afterwards 
clamped by means ofawing nut. It willalso be gathered that 
the work is held in a block provided with a V-groove. There 
are two of these blocks, one of which takes bolts from ltin, 
to fin. in diameter. The other block, which is for smaller 
work, fits into the larger block, and can be used for objects 














Fig. 2—JIG ARRANGED. FOR LARGE BOLTS 


The cost of such a | 


| down to fin. diameter. For studs and other similar work, 
| stops are provided on the right of the blocks, against which 
the end of the stud rests. In the illustration—Fig. 1—the 
| top V-block is shown in position when the jig is ready for use 
with small bolts, &c. The stop used when drilling small 
| studs is also shown in position. The illustration—Fig. 2— 
shows the top V-block removed when the jig is ready for 
drilling large bolts up to 1}in. diameter. The stop used 
when drilling large studs is also shown in position. 


INSTITUTE OF METALS.—The Council of the Institute of Metals 

| have decided to initiate what is hoped will be an annual series of 
May lectures. The first of these will take place in London on 
Tuesday, May 24th, when Professor Gowland, F.R.S., vice-presi 
dent of the Institute, will deliver a lecture on ‘‘The Art of 
| Working Metals in Japan,” which will be illustrated by diagrams 

and lantern slides. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—An_ ordinary 
general meeting will be held in the Institution House, Storey’s 
| Gate, St. James’s Park, on Friday evening, April 15th, at eight 
| o’clock, Adjourned discussion upon Mr. George Hughes's paper 
on ‘‘Compounding and Superheating in Horwich Locomotives.’ 
| Paper to be read and discussed (if time permits), ‘‘ A Research on 
| the Hardening of Carbon and Low Tungsten Tool Steels,” by Mr. 
Shipley N. Brayshaw, member, of Manchester. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 

A Midland district meeting will be held at Lichfieid 


is the inspection of the Sewage Disposal] Works. An Irish district 


| meeting will be held at the Institution of Civil Engineers, Dublin, 
| on Wednesday, April 20th, at 11 o’clock a.m., when the question 


of the practicability of holding an Irish district meeting annually 
will be considered. A home counties district meeting will be held 


}at Chiswick on Saturday, the 30th inst., in the morning at 


10.30a.m The members will assemble at the Town Hall, Chis 


| wick, when there will be a discussion on the following papers, 


which will be taken as read:—(a) ‘‘ Notes on Chiswick and some of 


| its Municipal Works,” by Edward Willis, Assoc. M. Inst. C.E., 


F.S.1., engineer and surveyor ; (4) ‘‘Notes upon the Sewage Dis 
posal Works Extension,” by J. H. Abbott, sewage disposal works 
engineer ; (c) ‘‘ Notes upon the Metropolitan Water Board’s Pump 
ing Station at Hammersmith, with especial reference to the new 
installation of high-power pumps now approaching completion, 
by Mr. H. F. Rutter, M. Inst..C.E.,. district engineer to the 
Metropolitan Water Board. | Visits will also be paid to:—(«) 
Chiswick House Grounds; (4) the Chiswick Depét and Power 
Station of the London United Tramways, Limited, the Motor 
Ambulance, Fire Station, and High-rodd Wood Paving ; (c) the 
Chiswick Soap and Polish Company’s' Works and Ferro-concrete 
Pavilion in course of erection ; (¢): Chiswick Open-air Bath—partly 
of reinforced concrete; (e) Sewage Disposal Works Extensions ; 
(f) Barnes Reservoirs of the Metropolitan Water Board; and (9) 
Hammersmith Pumping Station and other works of the Water 
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MOTOR CAR FITTED WITH CAST STEEL WHEELS 




















CAST: STEEL WHEELS FOR MOTOR VEHICLES. 


STEEL wheels specially designed for taxi-cabs and light 
motor vehicles have been put upon the market by the Atlas 
Resilient Road Wheels, Limited, of 37, Cross-street, Man- 
chester. These wheels are of cast steel, with the rim and 
spokes cast in one with the hub. The introducers explain 
that in their designing and manufacture great care has been 
taken to secure equal expansion and contraction of the cast- 
ings especially while in the annealing furnace. The wheels are 
fitted with the tire rim shrunk direct on the steel centre. 
There is no risk of the rim becoming loose on the wheel, 
since owing to the spokes and wheel rim being one com- 
plete casting, no shrinkage or creeping can occur, as may 
he the case when the rims are shrunk on wooden wheels. 
Any make of rim can, we understand, be fitted. The wheels 
are made with tubular T or cross-section spokes, and are of 
similar weight to wooden wheels. They are also supplied 
fitted with detachable rims, and in this case the rim of the 
wheel is of channel section, and made capable of receiving 
the tire wing nuts, a slot being provided for the valve stem. 





Four equally spaced bosses are cast on the inside of the | 


wheel rim, into which are screwed the tire-rim securing 
studs. By releasing the four capped nuts the tire rim can 
be slipped off the wheel within 15 minutes. The hub can, 
we are informed, be fitted to existing axles. A car provided 
with a set of these wheels is shown in the accompanying 
engraving. 


SHORT-CIRCUITING LARGE ELECTRIC 
GENERATORS. 


Two exceptionally interesting and important papers were read | 


before the Institution of Electrical Engineers by Mr. Miles Walker 
on Thursday, March 10th. One is entitled ‘ Short-circuiting of 
large Electric Generators, and the resulting Forces on Arma- 


ture Windings,” and the title of the other “‘The Design of | 


Turbo Field Magnets for Alternate-current Generators, with 
Special Reference to Large Units at High Speeds.” The former 
paner, which we now propose to consider. deals with the currents 
which flow when large electric generators are short-circuited. 


Oscillorraph recordsare given, showing thecurrent which flows when | 
a 5500-kilowatt generator is short-circuited at its terminals. The | 
forces operating on armature windings are approximately caleu- | 


lated and the methods adopted by various designers to support 
armature windings are illustrated. The phenomena accompanying 
the short-circuiting of direct-current generators and rotary con- 
verters are also considered, and oscillograms are given showing 
the current on short circuit, and the voltage rise across the circuit 
breaker, 

At the commencement of this paper the author draws attention 
to the fact that if the armature of an alternator of ordinary 
regulating qualities is short-circuited while it is at rest, and the 
machine is then run at full speed and fully excited. the current in 
the armature will not rise to more than two and a-half to three times 
its full load value. The reason for this, it is pointed out, is that 
the current lags almost 90 deg. behind the phase position of the 
pole centre, and it demagnetises the poles. It is evident that this 


current would not be sufficient to bring into play anv serious forces | 


on the armature winding. But if an alternator while running at 
full speed is suddenly short-circuited at the terminals of the 
armature the current may rise to more than twenty times its full 
load value, The first rush of current, Mr. Walker explains, is 
propelled by the full electromotive force of the generator, for there 
is no time in the first one-hundredth part of a second for the field 
to be demaenetised. The rate at which the current rises is 
determined by the self-induction of the armature winding, and it 
is also to a certain extent. affected by the distributing capacity 
between the winding and the frame. Here the author draws 
attention to the fact that in considering the self-induction which 
is effective immediately after a short cirenit, we must take only 
that part of the self-induction of the armature winding which is 
due to the flux lecking between armature and the field windings. 
The rate of the rise of the current is at first but little affected by 
the change of magnetic flux through the field magnet, because as 
the current in the armature rises there is an eddy current in the 
pole face, or even in the field winding itself. which maintains 
the flux from the pole almost at its full value. It is only as this 
eddy current dies down, the author contends, that the armature 
demagnetises the field. 

he magnetic flux which leaks across the armature slots and 
Around the end connectors owing to full-load current is often in 
turho-generators only 5 per cent. and sometimes only 3 per cent, 





of the total flux from the poles, so it comes about that the rate of 
rise of the current in one of the phases which happens to be near 
its maximum electromotive force at the instant of short circuit 
would, if the pole flux were constant, be twenty or thirty times as 
great as the rate of rise from zero at full load. This statement is 
naturally made on the assumption that the resistance and self- 
induction of the path of the eddy current in the pole is negligible, 
but in practice these quantities must be taken into account 
The author proceeds to enter into these considerations more 
fully by considering the actual values for a machine of 5500 
kilowatts, but we may pass over this part of the paper and turn 
to some experiments which Mr Walker describes, and which are 
decidedly interesting. and in several instances bring forward quite 
unexpected results. In order to ascertain the instantaneous value 
of the current in an armature at the time of short circuit, some 
records were taken on a Duddell oscillograph fitted with a cine- 
matograph film. A record taken on a machine shows that the 
virtual voltare before the short circuit was 3900, the maximum 
point being 5700. . At the instant of short circuit the voltage at 
the terminals of the machine falls to zero, and the current curve 
springs into being. The highest current recorded was 3100 
ampéres. The curve shows that the current rises to such a high 
| value during the first half of a cvcle that the pole which passes 
during the next half cycle is hardly sufficient to bring it to zero. 
It then rises and falls in waves of gradually diminishing amplitude 
until after a lapse of several seconds it assumes the value it would 
have had if the short circuit bad been made before the field was 
excited. The value of the current at the first peak is in this case 
7.6 times as high as the maximum value of the current after it has 
settled down. Therefore if the normal short-circuit current of 
the machine is taken as three times full-load current the instan- 
taneous short-circuit current would be 7.6 x 3 x 1.41 = about 
thirty-two times full-load current. 
A little further on in the paper the author states that two 
interesting phenomena arose out of these experiments. It was 
noticed that the instant the oil switch which connected the 


pole. The demagnetising effect of the armature causes the field 
current to rise at the instant of short circuit. If a copper damper 
is placed on the surface of the field magnet, the eddy current 
appears mainly in this, and the field winding is more or less 
screened, 

The author mentions that in one case where a 1000-kilowatt 
turbo-generator was short-circuited at full voltage, sparks were 
seen between certain parts of the metal of the damper, which did 
not make perfect contact, showing that it is very necessary when 
dealing with enormous currents which appear in a damper of this 
kind to see that the joints in the metal are made with the utmost 
care. 

Coming to the question of the forces to which the armature 
windings are subjected when a short circuit oceurs, the author 
points out that it was not until after many serious accidents. that 
the designer realised how many times greater were the forces he 
had to deal with in turbo-alternators as compared with the corre- 
sponding forces in slow-speed machines. In dealing with the 
reason for this, it is pointed out that the high-speed machine has 
comparatively few poles, and therefore the ampere turns per pole 
are very much greater, also that the span of the coils in the 
engine type of machine is very much shorter. Then, again, the 
magnetic flux leaking across the slots and around the end wind- 
ings bears a much smaller ratio to the total flux per pole in the 
case of many turbo-generators than it does in the case of engine- 
driven machines, At this point the author takes an arrangement 
of coils and. calculates what forces are at work on various parts, 
whilst assuming that the current at the instant of short circuit is 
thirty-two times as great as the normal full-load current. In 
connection with this calculation, he gives a diagram of an old- 
fashioned winding which was completely wrecked by the throwing 
of a generator on to the bus bars when it was out of step, and he 
also gives a diagram showing the intensity of the magnetic field at 
various parts of the winding when 1000 ampéres is flowing in each 
conductor. It is shown that the magnetic field at one point is as 
great as 530 C G.S. units, The author explains that if at this point 
we haye three conductors, each carrying a current of 1000 ampéres, 
the force on the armature coil will be 11.21b. per foot run. The 
force increases as the square of the current. so that with 10,000 
ampéres per conductor the force would be 100 times as great—that 
is to say, 11201b. per foot run for the worst coil. Even this great 
force, if acting slowly, the author believes would not have caused 
as much bending as had apparently taken place. But when a 
force acts on a beam quickly, it can produce by the swing double 
the amount of deflection it can produce when acting slowly. 
Taking this swinging action into account, the twisting of the coils 
can be explained. Still, the author statesthe work of the destruc- 
tive forces in these cases is so startling in its nature that one 
wonders at times if materials retain their ordinary mechanical 
properties when subjected to these sudden electro-magnetic forces. 
As an example of what happens under these conditions, Mr. 
Walker refers to some blocks of maple wood having a section 6in. 
by 8in., and which were placed between the bent-up coils and the 
|} iron end plate. When the machine was short-circuited these 
pieces of wood were crushed to splinters as if they had been under 
blows of a steam hammer. Next the author deals with the ques- 
tion of switching in alternators out of step, and points out that if 
| two similar alternators running at full speed and fully excited are 
| thrown into cireuit with one another when directly out of step, the 
current which flows through the armatures is the same as if each 
machine had been short-circuited at its terminals. The electro- 
motive force taken in the whole circuit of the two machines is 
doubled, and the resistance and self-induction are also doubled. 
If the machines are thrown into circuit only partly out of step, the 
current which circulates is not so great, being equal to the short- 
circuit current multiplied by the sine of half the angle of phase 
displacement between the two machines. When two machines are 
feeding a bus bar and a third similar machine is thrown on to the 
bus bar directly out of step, the current flowing in the latter 
machine will be one-third greater than if it were short-circuited 
at its terminals. This, it is explained, is because the total 














| electromotive force jn circuit is doubled, while the resistance 


and self-induction of the circuit are only increased in the ratio 
3:2. When three machines are feeding a bus bar and a fourth 
is thrown on to the bus bar directly out of step, the current 
is 50 per cent. greater than if the machine were short-circuited 
at its terminals, and so on, as the resistance and self-induction of 
the machines in circuit with the bus bar becomes less and less. 
The maximum effect is obtained when a machine is switched on to 
a bus bar fed by a large number of generators. In this case the 
current might rise to almost double the value it would attain on a 
dead short circuit, 7.¢., the forces which would come into play 





terminals of the armature together was closed a ring of flame | 


appeared at the ends of the field magnet. This flame was the 
more mysterious because the field frame was flanked with a 
heavy bronze end bell at each end. and the ring of flame appeared 
on the face of this end bell, and had a diameter about 4in. less 
than the bell itself. On inspection, it was found that the bolts— 
at a distance of 2in. from the cireumference—which held the bell 
to the field magnet were fitted where they pressed upon the 
bronze. The explanation appeared to be that the eddy current in 
the pole face was so enormous that in passing to the end bell on 
its way to the next pole it made an are between the bronze bell 
and the steel bolts. The value of the eddy current, the author 
points out, can be roughly calculated, because we know that it is 
almost equal to the current in the armature wires multiplied by 
the number of wires opposite the pole face—in the case of these 
experiments about 150,000 ampéres. 

Another remarkable thing was the behaviour of the ampére 
| meter in circuit with the field magnets. From experience with 
| other machines it was expected that the field current would rise 
| after the short circuit. An increase in the current is easily under- 
| stood when we remember that the armature suddenly applies a 
| demagnetising force, and any diminution of the magnetism of the 
| pole creates a forward electromotive force in the field winding. 
| which does not cease until the pole reaches its final weakened 

state. In the experiments on a machine with solid poles, how- 

ever, the effect was reversed. The field was excited from 
| separately driven exciters feeding bus bars at a pressure of 
125 volts, the current being controlled bv a rheostat. The current 
| before the experiment was adjusted to 70ampéres. Fora moment 
after the short circuit it remained almost stationary and then 
quickly fell until it was about 20 ampéres. It then rose 
above its normal value, and it was not until after seven 
seconds that it fell again to 70 ampéres. The explanation 
which the author gives of the decrease in the exciting current 
in this case is that at the instant of short circuit an eddy 
current is produced in the solid metal of the pole itself, and 
this screens the field winding from any inductive action during the 
first second. The eddy current is produced on the surface of the 
pole, but gradually sinks into the body of the pole. The path 
of the current has now 4 coefficient of self-induction which is 
fairly great, as compared with its resistance. because the mag- 
netic lines produced by the eddy current lie in short closed 
paths in the iron of the pole. This eddy current in a path of 
such low resistance and high self-induction can, Mr. Walker 
contends, easily subsist several seconds after the armature current 
has settled down toasmall value. Thus, after the powerful demag 
netising effect of the armature is removed, the magnetising effect 
of the eddy current still exists, and as it sinks into the body of the 
pole it takes the place of or assists for the time being the normal 
field current, causing this current to sink in value. In the course 





of time the resistance of the path kills the eddy current, and the 
field current rises again, This effect does not occur in a laminated 





would be nearly four times as great. From the various considera- 
tions which have been referred to the author draws the obviously 
correct conclusion that when turbo-generators are short-circuited 
or thrown into parallel whilst out of step we have forces in the 
windings of many hundreds of pounds per foot run, especially 
when many coils are grouped together and very strong clamps are 
necessary to keep the windings in position. 

The greater part of the remainder of the paper is devoted to the 
various types of end connectors which are commonly employed on 
the windings of turbo-generators, and some illustrations and 
drawings are given which show the various constructions adopted, 
not only by the author's own firm, but by a number of other 
alternator builders in this country. The author expresses the 
opinion that when we come to build machines of much larger out- 
put and of few poles, we will be compelled, in addition to providing 
the strongest clumps possible, to restrict the short circuit current 
by keeping down the ampére turns in the field magnet or by artifici- 
ally keeping up the value of the self-induction of the winding. It 
is possible to keep down the ratio of field ampére turns to armature 
ampére turns, and vet secure extremely good regulation by adopt- 
ing a suitable distribution of material in the machine. In order to 
increase the self-induction of the winding, the author points out, 
we may employ choke coils in series, or we may increase the arma- 
ture leakage by employing slots with semi-enclosed mouths and 
very deep lips. 

Lastly, Mr. Walker considers the question of short circuiting 
direct-current generators, but it must suffice briefly to refer to 
some of his most interesting semarks. He first points out that 
when a direct-current generator running at full voltage is short 
circuited at its terminals the current at first may reach an 
enormous value, but as the poles become weakened by the cross 
magnetising effect the current falls. The harm done by currents 
in the case of direct-current machines, Mr. Walker points out, has 
mostly been confined to the breaking of shafts, the leaping of 
cables from their supports, in the flashing over and burning of 
the brushes and commutator, and in the breaking down of 
insulation in the various parts of the system. It is not often that 
the armature winding is injured. because the current is divided up 
between a number of parallel paths, and the armature coils in the 
end windings lie close together against one another and cannot be 
moved very far by the attractions and repulsions which 
occur. The twisting off of the shaft was a common accident 
in the early days of traction generators. The modern practice 
of bolting the fly-wheel direct to the armature and special 
designing of the shaft to stand short circuit has reduced the 
number of accidents of this kind. The leaping of cables, it 
is stated, is familiar to all old dynamo testers, and should 
always be seriously considered as one of the things which may 
happen in the case of a short circuit. One case occurred within 
the’experience of the author on a short circuit of a 500-kilowatt 
500-volt direct-current generator. The current from the machine 
was carried by two lead covered cables 2in. outside diameter and 
weighing about 8lb. per foot. The current went out along one 
cable and returned by the other. The cables were laid on a shelf 
in a subway about 6in. apart. When the short cireuit occurred 
the cables repelled one another with such great force that they 
flew apart and struck the walls of the subway on each side, one 
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cable being thrown to the floor the whole length of the subway. | that of the syphon tube, is generally most suitable. The 


[t is estimated that it would probably take an initial force of 40 Ib. 
per foot run to give such a great acceleration of the cables. The 
full load current of 1000 ampéres would only produce a force of 
09 1b. per foot run between the cables. It would take twenty 
times full load current to produce a force of 361b. per foot run. 
Sometimes, the author states, cables irregularly coiled on the test 
plate will, under the action of these enormous currents and 


possibly also from the action of x: oye currents induced in the | 


test plate, spring up into the air like snakes, and may easily lead 
to other accidents. 


A SENSITIVE TWO-FLUID MANOMETER. 


AT a recent meeting of the Victorian Institute of Engineers, 
the president, Mr. Jas. Alex. Smith, read a paper entitled 
‘“A Simple, Sensitive, Two-fluid Differential Gauge for 
Measuring Small Pressures,’’ and from it we have abstracted 
the following account. 

It is frequently found in laboratories that the ordinary 
“water ’’ gauge is insufficiently sensitive to record certain 
small differences of static or velocity heads which it is 
desired to compare. Some method of magnification ot the 
movement of the water column must then be resorted to. 
But if mechanical means are adopted the gauge will almost 
certainly lose its trustworthy character, and errors due to 
friction, inertia, &c., will be introduced, for which it may be 
impossible to apply corrections. The difficulties thus 
experienced would of course be amply met if we had at hand 
a liquid possessing a density of, say, a twentieth of that of 
water. Nosuch liquid exists, but we can realise it indirectly 
by employing two immiscible liquids having but slightly 
different specific gravities. 

It was to the description of such a gauge that Mr. Smith 
devoted his paper, and in the accompanying figure the design 
of this instrument will be seen. The gauge itself consists of 
an inverted glass syphon S, to the open ends of which are 
attached two cisterns C,C. TheseScisterns are provided with 
pressure connections P, P, and stop valves V, V. A pair of 












































TWO-FLUID MANOMETER 


indexes I, I slide along one limb of thesyphon. Two suitable 
liquids having been selected, one of them is poured into one 
cistern until both limbs are nearly full. 
poured into the second cistern until the common surface of 
the two liquids is in a convenient position and a depth of not 
less. than half an inch i i 


that indicated by Z, and this is taken as the zero reading for 
equal pressures in the twocisterns. Regarding the liquids in 
both limbs and only above Z, we have two equilibrating 


columns, the lengths of which are inversely proportional to | 


their specific gravities, thus :—w, ; = wahz. Let a small 
difference » be made between the pressures in the cisterns. 
Then the columns will move until w, hy)! + p = 
that p = we ha! — wy hy. 


are never widely different. 
p = (we - Ww) h} + u».dh. 


which we may adjust at will to suit any particular circum- 
stance. Comparing the readings thus given with those 
obtained by using the lighter of the above two liquids by 
itself, it will be seen that Mr. Smith’s gauge gives a magni- 
fication represented by —“?—. 
U2 — Uy 

In the instrument described in the paper the liquids used 
were kerosene and spirits of wine tinted with an aniline 
colour. These liquids are practically immiscible, possess 
great mobility, and do not readily freeze. The specific 
gravity of kerosene is about .82 to .83, and that of the spirits 
may be brought as nearly equal to it as required by diluting 
it with water. With regard to the most desirable proportions 
to give to the various parts, the author gives the following 
suggestions :—The bore of thesyphon should not exceed fin., 
nor be less than din. The length may be about 30 times 
that required for a similar pressure on the water gauge. 
Increasing the length of the syphon increases the time 
required for the liquids to attain equilibrium. It has been 
found that a ratio of 100 to 1 between the area of cistern.and 


| to perfect the sea-to-sea system the shc-t stretch of 


The other is then | 


is shown in each cistern. The | 
junction of the liquids will now be in some such position as | 


We hq! so | 
As the ratio of cross-sectional | 
area between the cistern and the syphon is large, h,! and hy! | 
If we write ho! = h;! + 8h then | 
Comparing this with the | 
formula for an ordinary ‘‘ water’’ gauge and neglecting the | 
last term, it will be seen that this gauge is equivalent to one | 
employing a liquid having a density of (wa — w,), a factor | 


| depth of the cistern should be about 2in. With regard to 
j actual magnifications obtained on this gauge, the author 
| exhibited three gauges, which magnifies 2in., }in., and }in., 
| to 40in., 20in., and Sin. respectively. Re the last, a photo- 
| graphic apparatus was attached for recording variations in 
| pressure. Granting that a gauge can be read to zyin., it will 
| be seen that with a 20-power magnifying example we have a 
| means of reading pressures to the g4oth part of an inch of 
| water (or 0.000045 Ib. per square inch). 

| An extremely delicate, differential gas thermometer may 
| be readily constructed by employing this gauge. Thus two 
| closed receivers of as large dimensions as possible, are 
| connected by tubes of as small a bore as possible, to the 
cisterns, when a reading of the pressure difference can be 
converted into terms of a temperature difference. In this way 
the author states that a scale on which 1 deg. Fah. is repre- 


| sented by 15in. is attainable. 


AUSTRIA’S BLACK SEA-BALTIC CANAL. 
THE Black Sea-Baltic Canal, which has been discussed by 
Russian engineers on a gigantic scale formore than fifty years, 

| is being quietly realised in a more modest way by the 
| Austrian Government. The Russian plan was to connect 
| the basin of the North Dwina, which falls into the Baltic at 


| Riga, with the basin of the Dnieper. The Austrian project, | 


| which is now well under way, is to join the Danube and the 
| Oder by connecting tributaries of the two streams with a 
short canal, and by improving the navigation of the tribu- 
taries themselves. 


This Danube-Oder Canal is part of a gigantic scheme which | 
| involves also the creation of through communication between 


| the Danube and the Elbe, Vistula, and Dnieper for ships up 
| to 600 tons burthen. 
| according to the law of 11th June, 1901, the whole work is to 
| be completed before 1924. 
| systems is 
| £34,400,000. 

The Danube-Oder, or, as Austrian publicists usually say, 
| Black Sea-Baltic Canal is much the most important of the 
six. Its estimated cost is £12,000,000. The idea is an old 
; one. In 1702, the Emperor Leopold I. ordered the improve- 
|ment of the navigabilitv of the March, which runs south 
through Moravia from near the German frontier and joins 
the Danube near Presburg. Seventeen years later plans 


were prepared for connecting the Beczwa tributary of the | 


March with the small Luhabach, a tributary of the Upper 
Oder ; and this, in essentials, is the plan which is now being 
carried out. Near the Moravian town of Weisskirchen the 
two streams approach within 194 kiloms. of one another, 
with a dividing watershed 43 m. high. 
Oelwein, of Vienna, drew up plans for the same canal, but 
| the Nord Railway, which runs parallel, foiled the plan. The 
Oelwein project required the construction of five locks between 
Vienna and the town of Prerau on the Beczwa. Later some 
French engineers proposed to overcome the level differences 
by means of seven ship railways. The 1894 project of Hallier 
and Dietz Monnin was to build the canal without any locks, 
| also by means of a ship railway. These later projects were 
also killed by the opposition of the Nordbahn. The present 
engineer, Major von Donal, proposes to cross the watershed 
| by means of a tunnel. The canal has been pushed forward 


| steadily since the spring of 1908, when the Austrian Govern- 


| ment started on the first dam in the Beczwa Valley. 

| The whole stretch of the canal proper is in Austria, but 
Kosel in Silesia to Oderberg on the 
Austrian frontier needs canalising. At Breslau also the Oder 
must be improved for heavy traffic. In 1909 the Breslau 
Chamber of Commerce reported that the river was taxed to 
its full capacity. It is suggested that here an entirely new 
canal with 600-ton capacity should be built outside the city 
in the old bed of the river. This old bed needs only deepen- 
ing and broadening. Within Breslau’s limits the 
narrows, and is crossed by several bridges. 


| German Oder from 


The official Austrian estimate is that the capital invested | 
| will return 34 or 44 per cent. interest during the first ten | 


years after completion, and more afterwards. Austria will be 


enabled to compete with German goods in a large part of the | 
| German Empire, owing to the isolation of the system from | 
the West German industrial district. In return it is expected | 


| that Austria will import by the canal Silesian coal for use 
| instead of the present Bohemian brown coal. 
| grain, and sugar can also be sent by the canal from the north 
| to Vienna and to the heart of Austria. 

| In its larger aspects the new canal means through water- 
communication—2700-kilometre-long—from the Black Sea 
The estimated exchange of goods is here esti- 
The German 


| to the Baltic. 
| mated at from 60,000 to 70,000 tons a year. 


| newspapers point out than in addition to freeing the existing | 
railways for better passenger and small-freight traffic, the | 


canal will favour Germany and Austria in time of war; and 
that direct water communication to the south will to a large 
extent compensate Germany for a possible blockade of her 
North Sea and Baltic ports. 


the extension of Cluny Harbour, Buckie, which includes new works 
estimated to cost £104,000, has been secured by Messrs. Charles 
Brand and Co., Glasgow. For twenty years past the question of 
| harbour accommodation for the fishing fleet of Buckie has been 
| responsible for much heated controversy, the great difficulty being 
the heavy expense of an adequate scheme. Twice the Government 
came to the rescue with the promise of Treasury grants. The first 
offer of £15,000 seven years ago gave rise to the Craiginroan 
| harbour scheme, which the town council obtained parliamentary 
| powers to carry outat an estimated cost of £50,000, but abandoned 
| almost as soon as the provisional order was obtained. This involved 
| the ratepayers in an expense of £7000, to meet which they were 
| assessed for several years at 2s. per £1. Meantime the town 
council turned their attention to the purchase of the Cluny harbour 
| from the Cluny trustees, and after much negotiation the harbour 
was acquired a year or so ago for a yearly payment of £2000 for 
thirty years. It is expected that the Government will take over 
this burden and make it and the new loan one annual chargeto the 
| community. The whole harbour scheme on which the Buckie Town 
| Council are embarked involves an expenditure of £160,000, which 
| will be financed by the Treasury grant of £33,000, a Fishery Board 
| grant of £5000, local contributions by traders and fishermen of 
| £10,000, the existing and anticipated new revenues of the harbour, 
| and a rate over the burgh. The construction of the works will 
| occupy some years. Mr. W. T. Douglass is consulting engineer 
for the work, 


Six canals are to be constructed, and, | 


The total length of these canal | 
1600 kiloms., and the total estimated cost | 


In 1873, Professor | 


the | 


Oder | “pa 
| prices were well maintained. 


Coal, timber, | 


IMPROVED HARBOUR AT BUCKIE, BAN¥FSHIRE.—-A contract for | 
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(From our own Corvespondent.) 


The Outlook. 

THE various works are fairly well engaged, and inquirie 
are coming forward from customers for further supplies of ae 
and steel, which requirements are expected to lead to 4 Prt 
factory amount of business at the Midland quarterly meeting to 
be held in Birmingham next week, on the 14th inst. The pros 
vects for that gathering are favourable to iron and stee! masters 
oth as to demand and prices, : 


Steel. 

Prices of sections are well maintained, and show a 
tendency towards a forward movement. Angles are quoted 
£6 2s. 6d. to £6 5s., girder plates £6 5s. to £6 7s, 6d., and boiler 
| plates £7 10s. A good output of all these descriptions jx being 
| made on behalf of the engineering trades. Bessemer ti, plate 
| bars are quoted £5 5s,, and Siemens £5 10s, Some of the makers 
are well booked. 





Manufactured Iron. 

The demand for galvanised sheets is hardly so strong as 
recently, several ofthe chief markets having apparently satisfied 
their needs for the present. Quotations are e'astic, ranging from 
£11 5s. up to £11 10s. or £11 15s, Plain sheets, doubles, are 
| quoted £7 10s, to £7 12s. 6d. A large output has been made 
lately of unmarked bars, which are quoted £6 5s. to £6 7s, 6d, 
With regard to best bars, these remain £8 at time of writing, but 
| there seems to be some probability of an advance at the quarterly 
| meeting, or just before. Hoops are quoted £6 15s , gas strip is 
| £6 10s, to £6 12s. 6d.; whilst makers ask £7 for slit nail rods and 
| £6 15s. to £7 for rivet iron. 





Pig Iron Firm. 

Crude iron continues to occupy a strong position alike for 
best and ordinary sorts, being supported by the high price of fuel, 
Roll makers are buying some good lots of cold blast iron which jx 
still quoted 115s, There is also a brisk call for best all-mine forge 
at 85s. and for foundry at 90s. Additional business is expected 
to be forthcoming shortly for Northampton pig iron at 49s. to 50s, 
and for Derbyshire at 50s. to 51s. A steady output is being made 

of Staffordshire cinder forge at 48s, 


The Midland Iron and Steel Wages Board. 

A decrease of just over 10d. per ton (10.08) is shown in 
the newly declared Midland average bi-monthly selling price for 
January and February, as compared with the average for 

| November and December. The new return is £6 3s. 10 31d., as 
| against £6 4s, 8.39d. But the decline is not sufficient to alter 
wages, which continue at 8s. 6d per ton for puddling, as from 
Monday, April 4th, to Saturday, June 4th, and all other mill and 
forge wages will also remain unaltered. There is, however, a 
favourable feature about the return, and that is with reference to 
the sales, which have increased from 31,678 in November and 
December to 36,977 in January and February, or an improvement 
of 5305 tons. This greater briskness of demand is a welcome cir 
cumstance, although a part of it is doubtless attributable to the 
short working December, on account of the Christmas holidays. 


The Engineering Trades. 

The engineering trades are well occupied in most branches, 
the motor car and cycle industries being particularly busy. The 
tube and nut and bolt trades are also active, whilst heavy iron- 
founders have more work in hand than for a long while past. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 


Pig Iron Steady. 

WHILE it cannot be said that there was the same amount 
of inquiry that existed a fortnight or so ago, still the position of 
“ig iron on spot is one of great steadiness. The attendance on the 
ron Exchange was larger than usual, and buyers were well 
represented. There was scarcely any change to note in quota- 
tions, which are, generally speaking, repeated. Scotch brands 
were extremely quiet, and rather in buyers’ favour, but hematite 


Finished Iron and Steel. 

Steel bars are about 5s. per ton dearer, and while there 
was no official advance on spot in boiler plates, higher prices are 
expected at any time. The outlook in this department is very 
hopeful. 


Copper. 
There was little or no movement in manufactured, and 
sellers report a slow inquiry. 


Tin and Lead. 
English tin ingots were 50s. per ton lower. 
unchanged. 


Sheet lead 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d.; 
Derbyshire, 56s. to 56s, 3d.; Northamptonshire, 58s. to 58s, 6d.; 
Middlesbrough, open brands, prompt, 60s. 4d.; April-June, 60s. 10d. 
Scotch: Gartsherrie, 62s. bd. to 63s,; Glengarnock, 61s. 6d. to 
62s.; Eglinton, 61s. to 61s. 6d., delivered Manchester. West 
| Coast hematite, 69s. 6d.; East Coast ditto, 67s 6d., both f.o.t. 
| Delivered Heysham: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 
| 59s. 6d. to 60s.; Eglinton, 59s. to 59s. 6d. Delivered Preston: 
Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 60s. 6d. to 6ls.; 
Eglinton, 60s. to 60s. 6d. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; steel, £8 to £8 2s. 6d. Steel: Bars, £7 ; Lancashire 
hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to 
| £8 2s, 6d.; boiler plates, £7 7s. 6d. to £7 12s. 6d.; plates for 
| tank, girder and bridge work, £7 to £7 2s. 6d ; English billets, 
| £5 5s. to £5 10s.; foreign ditto, none on offer ; cold drawn steel, 
| £9 10s. to £10.: Copper: Sheets, £71; tough ingot, £62 ; best 
| selected, £62 per ton. Copper tubes, 8%d. to 9d.; brass tubes, 
| 7d.; condenser, 8d.; rolled brass, 6gd.; brass wire, a brass 
| turning rods, 6fd.; yellow metal, 64d. per lb. Sheet lead, £16 10s. 

per ton. English tin ingots, £149 10s. per ton. 


The Lancashire Coal Trade. 

The official reduction of 10d. per ton in house coal which 
came into operation on the Ist inst. does not appear to have 
stimulated demand to any great extent. Best sorts continue firm, 
and holders do not grant concessions except under certain condi 
tions. Slick and steam coal generally steady, but on shipping 
account trade was somewhat quiet. 


Barrow-In-Furness, Thursday. 
Hematites. 

The demand for hematite iron is well maintained, and the 
business passing during the week has been somewhat considerable, 
and the inquiries for forward delivery terms indicates that the 
prospect of the autumn months is distinctly good. Indeed, there 





is a prospect of a demand for more iron from a variety of sources, 
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4 makers are already well sold forward, They expect to be 
- h busier later on. Stocks, which were gradually getting lower 
eae the holidays, have gone up during the week y 1400 tons, 


cee stand at 29,266 tons. This, however, is only a small bulk 
“ jron, Which could be produced in less than a week by the 
‘ b 


furnaces now in blast. Steel makers are likely to require mnch 
fuller deliveries of crude iron later on, and the continental demand 
shows increased strength, while the prospect of better business 
with the Continent and foreign countries is improving day by day. 
On the other hand, the activity in different parts of the country 
jn consequence of the construction of Dreadnoughts is telling on 
the trade to its great advantage, and is likely to exercise 
a still greater effect later on. Prices are steady at 4 Os. per 
ton net f.o.b, for mixed Bessemer numbers, and 72s. up- 
wards for special hematites, according to specification, Warrant 
iron is at 68s. 9d, net cash sellers, and buyers offer 3d. less, A 
large and increasing business is being done in special hematites, 
which are growing in favour for many purposes where high-class 
work is essential, and it is probable that additional furnaces will 
be employed in this branch of the trade. A steady run of orders 
js being received for ferro-manganese and spiegeleisen, and they 
are coming to hand not only from home consumers, but from con- 
tinental and foreign sources as well. The trade in charcoal iron is 
small, but sales of scrap iron, especially good qualities, are very 
satisfactory. The demand for native iron ore is well maintained, 
and there is no difficulty in selling the best qualities. Ordinary 
sorts are at 14s, net at mines, medium at 17s., and best at 21s. 
per ton. There are large importations of foreign ore. 
Steel. 

The steel trade is well employed in the Bessemer depart- 
ment, but there is nothing being done in Siemens-Martin’s steel, 
although the demand for the latter is improving, and higher prices 
are being paid. Rails, billets, hoops, and other Bessemer classes 
are in steady demand, and the mills are likely to be busy for some 
time tocome. Heavy rails are at £5 10s. per ton net f.o.b The 
steel foundries are not well employed, except those in connection 
with the shipyards. 


Shipbuilding and Engineering. 

The order for the Chinese cruiser with Vickers, Sons, and 
Maxim is confirmed, and the initial work of her construction has 
been commenced. There is no news of the official order of a 
Turkish battleship, but there is every reason to believe it will be 
placed with the Vickers firm ere long. The keel of the British 
battleship-cruiser Princess Royal will be laid in about a fortnight. 
Marine engineers and makers of gun mountings are working double 
shift in practically all branches, and it is likely this will continue 
for some time to come, 


Shipping and Fuel. 

The shipments of iron and steel from West Coast ports 
last week amounted to 17,809 tons—iron 9547 tons and steel 8262 
tons—as against 6962 tons in the corresponding week of last year, 
an increase of 10,847 tons. The shipments for the year to date 
aggregate 193,970 tons, as compared with 153,853 tons, an increase 
of 40,112 tons. Coal and coke in good demand. Supplies of the 
latter are coming to hand from the Continent. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

ON the whole the position of the local steel trades 
continues to show siow but steady improvement. Some branches 
are busier than others, and there are one or two departments that 
tind matters not moving so well as anticipated, but generally 
speaking the situation is fairly satisfactory. A feature in general 
engineering is the large number of small orders coming to hand 
from an increasing number of buyers. This is regarded as a 
hopeful indication of future trade, for it shows that a larger 
number of people are coming into the market, and although 
individual requirements may be small at the moment, the fact that 
inquiries and orders are being received from a wider circle of 
buyers is encouraging. It proves at any rate that the expansion 
in trade is being generally felt. We refer below more in detail to 
the condition of the steel trades. So far as is known the new 


tariff schedules impose a duty of 10 per cent. ad valorem on high- | 


speed twist drills, in which a good business is done in France. 
This is not quite so severe a duty as was at one time threatened, 
and it is believed that it will not be prohibitive. 


The Coal Market. 

In the coal trade the position is rather one of suspense, 
but, nevertheless, prices of steam fuel are becoming a little firmer. 
Not many inquiries have been received, but it is known that large 
shipping purchases have yet to be made, and it is expected that 
considerable advances on last year’s prices wiil be obtained. Of 
course, spot lots are still being disposed of at lower than official 
quotations, which still remain 9s. 6d. to 10s, at pit. Last year 
some sales were made at as low as 8s., but prices eventually rose 
as high as 10s, 3d. during the labour trouble at the pits. It will 
thus be seen that the improvement has been well maintained, 
and with the approach of the shipping season best kinds are show- 
ing additional firmness. 


House and Gas Coals and Slack. 

: House coal still continues in fair demand. There is no 
indication yet of any reduction being made in the way of granting 
“summer” prices, Quotations are:—Best Barnsley, 12s. 6d. to 
13s, 6d. per ton; secondary descriptions, 10s. 6d. to 11s. per 
ton at the pits. The market for slacks is very firm, with quotations 
still on the following basis :—Best washed smalls, 5s. 6d. to 6s.; 
best hard slacks, 5s, 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. per 
ton, The firmer tone noted in the coke market last week is main- 
tained, but there has been no further alteration in quotations, 
which are as follows :—Best washed, 12s. 9d. to 13s, 6d.; unwashed, 
Ils, 6d. to 12s, 6d. per ton, at the ovens. In gas coal more 
inquiries have come forward, and all contracts are being made at 
advances of 9d. to 1s. per ton. 


Two Projected Collieries. 

: The ceremony of turning the first sods at two new South 
Yorkshire collieries was performed on Monday. The pits are to 
be sunk by Messrs, Fountain and Burnley, Limited, of Darton and 
Woolley, and are in comparatively close proximity to the firm’s 
present collieries. The new Woolley pit is for the purpose of 
working the Haigh Moor, Parkgate, and Silkstone seams, the latter 
being expected at about 340 yards, and the Darton pit is to work 
the Haigh Moor seam. Mr. C. H. Moss, the chairman of the 
company, said that the directors foresaw the time approaching 
when the seam at present being worked at Woolley would come to 
an end, and, therefore, they had decided to go to the seams 
further down, It was stated by Mr. T. W. H. Mitchell that there 
was not the same money and profit in these seams as in the 
Barnsley seam, but the company felt they were doing the right 
thing in going down to these lower seams, and in endeavouring 
to provide continuous employment for their workmen. 


The Iron Market. 

Hematite pig iron is firm, and the chief reason for it is 
the recent and prospective orders from the Government, which, 
co _ with more activity in ordinary industrial requirements, is 
tending to make producers look forward to rather better times 
Makers of hematite have experienced for some time past consider- 
able difficulty in_getting proper ore, but it is reported that this 


is now easing off. The advance in prices which accom- 
panied that difficulty is not likely to give way, for it 
is thought locally that the activity in trade will enable 


consumers to take all the iron available. West Coast iron is still 
at 80s. and Kast Coast from 74s, to 76s. In common pig iron prices 
are also firm, but consumers are awaiting the quarterly meetings 
at Birmingham before entering the market on a large scale. In 
the meantime the premium of 2s. per ton for delivery beyond 
June 30th is rigidly maintained. Current quotations for delivery 
in Sheffield or Rotherham :—Lincolnshire, No, 3 foundry, 53s, 6d. 
per ton ; No. 4, foundry, No, 4 forge, mottled and white, 52s, 6d. 
per ton ; basic, 55s, per ton; Derbyshire, No. 3 foundry, 54s. per 
ton; No, 4 forge, 52s, per ton. 


The Heavy Trades. 

General trade is reported to be still improving. Not 
many orders of magnitude have been received for months past, 
but there appears to be a steady run of work in small quantities, 
This applies more particularly to engineering requirements, 
tailway material is still behind the usual average at this time of 
the year, and most firms engaged in the production of axles, tires, and 
springsare, moreor less, stillon short time. A feworders have been 
received from India and the Colonies, and these are finding work for 
some of the local railway steel manufacturers. There are rumours 
that some English railways, if not actually placing orders have been 
making inquiries abroad, and this may account for the quiet demand 
experienced locally from the home railway companies, The 
armour plate firms are now busy upon Government requirements, 
which will find employment for a considerable time to come in 
the heavy departments. There is also an improvement in the 
demand from shipbuilders, but it cannot be said that there are 
any large orders on the market. A few firms engaged in special 
lines are busy, but general heavy forgings are not much in 
request, 


Exports to America. 

The Consular returns of exports from Sheffield for the 
quarter ending March 31st to the United States show a continued 
expansion in steel and steel manufactures. Steel (sheets, bars, 
wire, &c.) amounted to £130,335, against £107,163 in the cor- 
responding quarter of 1909 and £74,557 in 1908. There were also 
exported the following :—Twist drills, £202; wire drawn plates, 
£185 ; spindles and flyers, £253; sheepand garden shears, £5011 ; 
saw plates, £6628; iron and steel scrap, £4576; garden tools, 
£470 ; all showing considerable advances compared with either a 
year ago or 1908, Current business is quite favourable. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 
ANOTHER quiet week in the pig iron market of Cleveland 





| 
| 
| 
| 
| 
| 





has to be reported, few transactions having been carried through ; 
but the lull in the demand does not weaken prices, because makers 


are already well off for orders, and will be the gainers by waiting, | 


for prices are likely to be higher as the spring goes on. Traders 
are very sanguine about the future, and look for a slackening of 
buying at intervals, Accordingly iron is not being pressed upon 
the market for sale, and, indeed, there is very little in makers’ 
hands available for sale for delivery this quarter. In the cireum- 
stances the less favourable commercial news from the United 
States has practically no detrimental influence upon the Cleveland 
market, though the fact that the American production has more 
than overtaken the demand seems to foreshadow that Cleveland 
will not be called upon to send any pig iron to the States probably 
this year, and thus the hopes formed last autumn are not likely to 
materialise. The Lackenby Iron Company, Limited, intends at 
the end of this week to blow in two new furnaces which it has 
erected at the Lackenby Ironworks, near Middlesbrough, to 
take the place of the three furnaces that had been for nearly 
forty years in operation there. It will produce ordinary Cleve- 
land pig iron. The price of No. 3 Cleveland G.M.B. pig iron 
has this week been kept at 51s. 6d. per ton for prompt f.o.b. de- 


| livery, while No. 1 has realised generally 53s. 9d.; Nos. 4 foundry 


and 4 forge, 50s. 6d.; and mottled and white, 5Js. Threepence 


more is quoted in each case for May delivery. 


Realised Price of Cleveland Pig Iron. 

On Wednesday evening the official accountants certified 
that the net average price realised by the ironmasters of the North- 
East of England for the No. 3 Cleveland pig iron delivered by 
them during the first quarter of this year was 50s. 6.13d. per ton, 
an increase of 1s. 0.684. per ton on the average for the previous 
quarter. In accordance with the sliding scale, the wages of blast 
furnacemen in the district will be advanced 1} per cent. from 
Saturday last, and the railway rates for the carriage of iron- 
making materials by the North-Eastern Railway Company will be 
raised 1 per cent. The 50s. 6.13d. above-named is the highest 


-average since the second quarter of 1908, and is 2s, 11.42d. per 


ton more than in the second quarter of 1909, which was the 
minimum rate reported in the recent depression. The average 
quoted rate for No, 3 over last quarter was 51s, 8.7d. per ton. 


Hematite Pig Iron. 

Makers of hematite pig iron are in an excellent position, 
and have very satisfactory prospects, but this week the consumers 
have been holding off from buying. That, however, was not un- 
expected, for it could hardly be looked for that they would con- 
tinue purchasing at the rate that was reported just before the 
holidays. The market, therefore, is not weakened. The recent 
spurt has filled the books of the producers pretty well, and has 
raised the price 2s, per ton, but the Scotch hematite makers 
appear to have done better than this, and are now asking 74s per 
ton for mixed numbers for delivery up to the end of the year, 
whereas East Coast sellers have only got their prices up to 70s. for 
the same delivery. At this rate it is possible to send East Coast 
hematite pig iron into Scotland and sell it at lower rates than 
the Scotch makers charge; indeed, the Normanby Ironworks 
Company on Wednesday shipped a cargo from the Tees for Scotch 
consumption. The quotation for prompt f.o.b. delivery is 67s. per 
ton, and 67s. 6d. for May delivery, but there are still some second 
hands who accept 66s. 6d. for immediate delivery of mixed numbers. 
It will be noted that the hematite iron makers have profited more 
by the revival] than the producers of ordinary Cleveland pig iron, 
for whereas the usual difference between the prices of mixed 
numbers East Coast hematite and No. 3 Cleveland pig iron is 10s. 

er ton. it is now lds. 6d. per ton. The cost of ore for hematite 
ironmaking is heavy, for 20s. 6d. per ton must be paid for the 
current quarter's delivery of Rubio ore, and 21s. 6d. for the second 
half-year. The cost of materials has, indeed, gone up more rapidly 
of late than the prices realisable for the pig iron. Furnace coke is 
stronger at 18s. per ton, delivered equal to Middlesbrough. 


Pig Iron Stocks. 
At the close of March the stock of Cleveland pig iron in 
Connal’s public store was 423,361 tons, the largest that has been 


| reported for over three years ; but the stock is now accumulating 


at a slower rate than has been known since June, 1908, the 
increase for last month being 11,093 tons. The stock consisted of 
385,862 tons of No. 3 (increase for month 11,364 tons); 34,983 
tons of other iron deliverable as standard (decrease 5@ tons) ; and 
2516 tons of other iron not so deliverable (decrease 219 tons). 


Pig Iron Exports. 
There was a very fair export of pig iron during March 
from the Cleveland district, the quantity reaching 97,585 tons, but 





that, however, was not equal to expectations. It was not equal to 
the March average of the last ten years, which was over 111,000 
tons, and last month’s return was 13,974 tons, or 12.7 per cent. 
below that average. It exceeded the February return by 29,786 
tons, or 45 per cent., and that of March last year by 6232 tons, or 
6} per cent., but fell short of the shipment of March, 1908, by over 
20 per cent, Improved exports were reported to Belgium, France, 
North America, Germany, and Scotland. The deliveries to North 
America were almost all for Canada, though they were sent to 
United States ports, and much of the 15,387 tons credited to 
Germany is believed to have been on its way to Austria 

Germany does not at present need much Cleveland iron, as th 

furnaces there are making more than the requirements of German 
consumers call for. Deliveries to France were 8299 tons, against 
4624 tons in March, 1909, but to Italy only 7621 tons were sent, 
against 13,054 tons a year ago. The total shipments of pig iron 
from the Cleveland district during last quarter were 268,396 tons, 
as compared with 234,274 tons in the corresponding quarter of 
last year ; 353,256 tons in 1908, and 404,870 tons in 1907. To 
Germany 27,550 tons were sent, against 16,030 tons in 1909; to 
France 21,083 tons, against 17,598 tons; to Belgium 22,945 tons, 
against 19,313 tons ; to Italy 22,758 tons, against 31,736 tons. 


Manufactured Iron and Steel. 

The demand continues very fair for steel, but there is 
little activity in finished iron, and while the works producing the 
latter run very irregularly, those making steel are kept in full 
operation, and have good prospects of continuing to do so. 
Several advances in prices of steel have been made. Thus, 5s. 
per ton extra has been put upon the quotations for steel angles, so 
that ship angles are now at £6 2s. 6d., less 24 per cent. f.o.t. 
Steel hoops are raised to £6 12s, 6d., and steel strip to £6 10s., 
both less 24 per cent. f.0.t. But galvanised steel sheets are some- 
what easier, as competition has become keener, and now they can 
be got at £11 10s. per ton, less 4 per cent. for 24 gauge f.o.b. 
Heavy steel rail prices are tending upwards, and consumers have 
to pay £5 7s. 6d. to £5 10s. per ton f.o.b., according to section. 
The shipments of finished iron and steel continue to increase, 
and are now on the largest scale ever reported from the Tees. 
Whereas a few years ago only 25 per cent. of the iron and steel 
exported from this district was in its finished form, now the pro- 
portion is over 40 per cent. Ten years ago only 30,00€ tons per 
month of manufactured iron and steel were exported from the 
Tees ; this year the average is 57,000 tons per month, and the 
quantity reported in March was 66,240 tons, chiefly to India, 
South America, South Africa, Australia, China, Japan, and 
Canada, and mostly in the form of railway material and galvanised 
sheets. In the last three months 170,396 tons were exported, 
against 158,558 tons in the corresponding quarter of 1909. 


Shipbuilding and Engineering. 

The shipbuilders are now, as a rule, well off for orders, 
improved prices are realised for new vessels, and the outlook is 
very encouraging both for shipbuilders and shipowners. The keel 
of the battleship Monarch has within the last few days been 
laid at Messrs. Armstrong, Whitworth’s yard. The Newcastle 
and Gateshead Chamber of Commerce is, at the request of 
the Associated Chambers of Commerce, preparing a memorial for 
presentation to the Admiralty on the subject of dry-dock accom- 
modation on the East Coast for Dreadnonghts, a question which 
was discussed at the recent annual meeting of the Associated 
Chambers. Hull Chamber will join in the petition, which will 
plead for the East Coast as a whole, and not for any particular 
part. No great surprise is manifested that after a year’s experi- 
ence the co-partnery scheme introduced by Sir Christopher 
Furness at Irvine’s Shipyard at West Hartlepool has proved a 
failure. 


Coal and Coke. 

More satisfactory accounts are now being given by those 
connected with the coal trade, though the difficulty respecting the 
adoption of the three-shift day has not been settled at the fourteen 
Northumberland collieries which are on strike, notwithstanding 
the intervention of the Board of Trade. The employers say the 
men have not given the system a trial, and until they have doneso 
the masters are not prepared to negotiate. Now that the Welsh 
coal dispute is settled prices are coming down in this district, and 
best steam coal, which was at 13s. f.o.b. last week, can readily be 
bought at 12s. this week, while small steam coal has dropped from 
8s, to 7s., and even 6s. 9d. There is plenty of the best steam coal 
obtainable at 12s., and consumers considering this too high hold 
off ; they believe lower rates will rule, for they have been inflated. 
Best gas coal did not go up to the same extent, and remains 
practically unchanged at lls. 3d., with seconds at 10s. 3d. The 
North-Eastern Railway Company has decided as part of a larger 
scheme to improve the bunkering facilities of Middlesbrough 
Dock by erecting an electrically driven belt coal conveyor in the 
channel near the entrance. They will levy there the same charges 
asin the dock. The traders of Middlesbrough, however, want a 
good deal more than that ; they look for a restoration of the 
facilities which Middlesbrough formerly possessed for the exporta- 
tion of coal, but which were allowed to fall into desuetude when 
the railway company acquired the staiths on the banks of the river. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THE position of trade generally at the end of the first 
quarter of the year is not unsatisfactory. A large proportion of 
our trading companies have declared their dividends during March. 
In not a few cases these show an advance on the distributions of 
twelve months ago, but where the returns are less favourable there 
has been almost invariably a declaration on the part of directors 
that current trading is likely to result in better profits. Merchant 
and shipping business has shown decided expansion. The chief 
feature of discouragement at present with regard to inland trade is 
that an unsettling influence may be produced by an early general 
election. 


The Pig Iron Warrant Market. 

The rise in the price of money is already, it is believed, 
affecting speculative dealing in warrants. In the last two or three 
weeks the turnover in our market has been on a comparatively 
extensive scale, but dealers latterly have shown a disposition to 
reduce their commitments. Since last report business has been 
done in Cleveland warrants from 5ls. 64d. to 5ls. 44d. cash, 
51s. 103d. to 51s. 8d. one month, and 52s. 6d. to 52s. 3d. three 
months. Business has also been done in this class of iron at * 
51s. 7d. for delivery in twenty days. The fresh business with the 
Continent has been on a somewhat unsatisfactory scale, and lower 
prices in the United States have also been noted here as an 
unfavourable feature of the trade. 


Scotch Makers’ Pig Iron. 

The demand for Scotch pig iron has been active. As 
some of the brands of ordinary pig iron and special brands have 
lately shown an advancing tendency, local and home consumers 
generally have been induced to come more freely into the market. 
it is stated that considerable purchases have been made for 
delivery up to the end of June, beyond which makers are not 
inclined to bind themselves. The output is maintained, there 
being 85 furnaces in blast, compared with 82 at this time last 
year, 45 making hematite, 35 ordinary, and 5 basic iron. Prices 
of makers’ iron are steady. Free at ship in Glasgow Harbour, 
Govan and Monkland, Nos. 1, are quoted 59s.; No. 3, 57s.; 
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Carnbroe, No. 1, 61s.; No 3, 58s.; Clyde, No. 1, 63s. 6d.; 
No. 3, 58s. 6d.; Gartsherrie and Calder, No. 1, 64s.; No. 3, 
59s.; Summerlee and Langloan, Nos, 1, 67s. 6d.; Nos. 3, 62s. 6d.; 
Coltness, No. 1, 85s.; No. 3, 61s. 6d.; Shotts, at Glasgow or 
Leith, No, 1, 64s, 6d.; No. 3, 59s, 6d.; Eglinton, at Troon or 
Ardrossan, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 66s.; No. 3, 61s.; Dalmellington, at Ayr, 
No. 1, 64s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, 66s. 6d.; 
No. 3, 60s. 6d. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5228 tons, compared with 6528 in the corre- 
sponding week of 1909. To the United States 1404 tons were 
despatched, Canada 50, South America 210, India 15, France 164, 
Italy 150, Germany 565, Holland 30, Belgium 80, other countries 
151, the coastwise shipments being 2409 tons, against 3973 in the 
corresponding week. The quarter's shipments to the United 
States have been 3101 tons, compared with 1863 tons in the first 


three months of last year, and the yuantity sent to Canada is | 
4595 tons, against 1010 in the same time last year. The aggregate 


shipments for the quarter, however, are some 4800 tons less than 
in the first three months of 1909. The arrivals at Grangemouth 


of pig iron from Cleveland and district were 11,246 tons, being | 
877 more than in the corresponding week, while the quarter's | 
imports amount to 111,093 tons, being 10,610 tons more than in | 


the first quarter of 1909, this increase being to some extent 
symptomatic of the improvement that has been taking place this 
year in the Scotch foundry trades. 


The Hematite Trade. 


There has been less demand for hematite warrants, but | 


prices of Cumberland iron are steady at 68s. 6d. to 69s. 6d. f.o.b. 
Cumberland ports. 
are being made, and for current purchases merchants quote 73s. 
for delivery at West of Scotland steel works. The output in Scot- 
land is maintained at the rate of about 14,000 tons per week. 
Imports of hematite ore into the Clyde in the last six days embraced 
twenty-five large steamship cargoes, in addition to a quantity of 
ore landed at Firth of Forth ports. 


Finished Iron and Steel. 

A gradual improvement is taking place in the malleable 
iron trade, but some of the mills are still only partly employed. 
Steel makers for the most part are fully supplied with work, and 
the prospects are encouraging. They have not been able, however, 
to obtain prices commensurate with the advance in raw material, 
anda disturbing element has emerged in theshape of a difficulty with 
one or two members of the combination which threatens a disruption 
of the selling arrangement between English and Scotch makers. As 
conditions are different in the two countries 
have been sanctioned to neutralise these variations and obviate 
unfair competition. 
arisen in consequence of firms having works in both England and 


Scotland claiming to have a right to utilise their position in this | 


respect to obtain certain advantages in prices not attainable by 
other firms whose works are confined to one side or other of the 
Border. It is hoped that this difficulty may be overcome, else it 
may result in a breaking up of the combination. § 
ascertained, there has not been much fresh business in steel 
week, but the orders in will afford good employment for a consi- 
derable time. 


The Coal Trade. 

The business in the shipping department of the coal trade 
has been on an extensive scale, and the returns of shipments show 
a large increase. Current demand is not quite so strong, however, 
but there is a moderate business both in purchases for abroad and 
for home use. Prices are without material alteration. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 

THE past week has been a most trying one. There was 
little or no work done until Thursday, though a number of men 
went back to work on Wednesday night. Coalowners have had a 
most harassing experience. 
other quarters have been rife, and the rumours of objections to 


the proposed agreement increased the prevailing uncertainty, and | 


strengthened the fear that after all the colliers would resolve on a 
strike. One of the best and surest preventives was the resolution 
passed by the Federation of Great Britain advising an acceptance, 
and intimating that no aid could be expected from that quarter if 
this were not done; and this has effectually curbed the young 
and indiscreet. Acceptance of the agreement is now fairly 
certain. The momentous decision of the colliers by ballot will be 
known this week. ‘‘ Mabon” and Brace have come out man- 
fully in advocacy of peace, and as we write, on the eve of our 
dispatch, the general opinion is favourable to the agreement with 
coalowners, which will ensure peace for five years. 


Latest Quotations. 

Last quotations, Cardiff:—Best large steam, 16s. 6d. 
to 17s.; seconds, 16s. to 16s. 6d.; ordinaries, lis. to 15s. 6d.; 
best drys, 16s. 3d. to 16s. 9d.; ordinary drys, 15s. to 15s. 6d.; 
best washed nuts, 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 
13s.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. to 
lls. 6d.; very best smalls, 9s. to 9s. 6d.; best ordinaries, 
8s. 3d. to 8s. 9d.; cargo smalls, 7s. 9d. to 8s. 3d.; inferior 
kinds, 6s. 6d. to 7s. 6d.; very best Monmouthshire black vein, 
lds. 3d. to 15s. 9d; ordinary Western Valleys, 14s. 9d. to 15s.; 
best Eastern Valleys, 14s. to 14s. 6d.; seconds,13s. 6d. to 13s. 9d. 
Bituminous coal: Very best households, 17s. 6d. to 18s.; best 


ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; | 


brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, 13s. 3d. to 13s. 6d.; through, 10s. 6d. to 11s.; smalls, 
7s. 3d. to 7s. 9d. Patent fuel, 15s. 6d. to 16s. 6d. Coke: 
special foundry, 24s. to 27s. 6d.; foundry, 19s. to 20s.; furnace, 
17s. to 17s. 6d. Pitwood, ex ship, 19s. 6d. to 19s, 9d. 


Newport Coal. 

Large coal unchanged ; smalls easy ; trade rather quiet. 
Buyers playing a waiting game, but sellers holding firm. If, as 
best authorities believe, labour troubles cease, good substantial 
business will follow. Latest :—Best black vein, 15s. to 15s. 6d 
Western Valleys, 14s. 6d. to 14s. 9d.; Eastern Valleys, 14s. to 
14s. 3d.; other kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 9d. 
to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. to 7s. 3d. 
Bituminous coal: Best households, 15s. 6d. to 16s.; seconds, 
14s, to 15s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 
19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 19s. 6d. 
to 19s. 9d. 


Swansea Coal. 

The holidays lasted three days. 
into the old groove. Market rather slow ; prices little altered. 
Prices quoted for short delivery reduced. Buyers and sellers 
waiting decision of men. Best anthracite, hand pickéd, 23s. to 
24s. net; seconds, 21s. to 22s. net; big vein, 16s. 6d. to 18s., 
less 23 ; red vein, 14s. 6d. to 16s., less 24 ; machine-made cobbles, 
21s. 6d. to 22s. 6d. net; Paris nuts, 24s. 6d. to 25s. net ; French 
nuts, 24s. to 25s, 6d. net; German nuts, 24s. 6d. to 25s, net; 
beans, 20s. to 22s. net ; machine-made large , lls, to 12s. net ; 
machine-niade fine peas, 10s, 4d, te 1s, net ; rubbly culm, 6s, to 


Business is now getting 


Large and steady deliveries of Scotch hematite | 


separate rates | 


The present difference is reported to have | 


So far as can be | 
this | 


Complaints of orders diverted into | 


6s. 6d., less 24; duff, 3s. 3d. to 3s. 6d. net. Steam coal: Best 
large, 17s. to 17s. 6d.; seconds, 14s, td. to 15s.; bunkers, 12s, 9d. 
to 13s. 6d.; small, 8s. to 10s., all less 24. Bituminous coal: No. 3 
Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s, 6d.; small, 
1ls. to 11s. 6d. ; patent fuel, 14s. to 14s. 6d., all less 24. All coal 
quotations are f.o,b, net cash 30 days. 


Swansea Valley Coal Enterprise. 

Park and Givern collieries are busy with alterations at the 
Caepridd old pit, Elaborate pumping gear and winding of latest 
types. Holidays, and coalowners’ and colliers’ losses As showing 
how bad the effect is on employers and upon colliers, Easter 
holidays entailed a loss upon Swansea of 22,000 tons, and upon 
Newport even more, as exports only totalled 37,350 tons. 


Iron and Steel. 

The steel industry in particular suffered on account of 
the holidays. At Dowlais the mills, rail banks, and finishing 
| yards were idle, and the chief work was done in repairing, so that 
on a resumption there would be no hindrance to the fullest 
activity. It is evident that the Dowlais works are going in for 
| large makes and developments. This is seen in the new additions 
| to the blowing plant of the new blast furnaces. At Swansea the 





the bar mills were active. This was the case too at Lianelly, and 
at Port Talbot the make of angle iron and pig iron was large. 
Among the imports were 880 tons pig to Swansea, 2173 tons scrap 
steel. Newport received 594 tons steel crops from Workington, 
| 900 tons pig iron from Maryport, and old rails from London. The 
Midland Iron and Steel Wages Board notifies improvement. 
| Out of seventeen selected firms sales have been 
compared with 31,673. 
| A fine cargo of steel rails left Newport this week for India in the 
Croxlette Hall steamer, totalling 2230 tons, destination Kurachee 
| and Marmagoa. 
| and about 450 tons to Bristol (iron). Steel scrap came this week 
| to Swansea from Belfast and pig to Port Talbot from Grimsby. 
Latest quotations Swansea Metal Exchange—-Pig iron: Hematite 
mixed numbers, 68s. 14d. cash and 68s, 54d. month ; Middles- 
brough, 51s. 44d. cash and 51s. 84d. month ; Scotch, 57s. 44d. 
eash, 57s. 84d. month ; Welsh hematite, 72s. d.d.; East Coast, 71s. 
c.i.f.; steel bars, Siemens, £5 5s.; Bessemer, £5 2s. 6d.: heavy 
rails, £5 7s. 6d. to £5 10s. Iron ore at Newport: Rubio, 19s. 6d. 
to 20s. Other quotations :—Copper, £57 18s. 9d. cash and £59 
three months. Lead: English, £13 3s. 9d.; Spanish, £12 13s, 9d.; 
spelter, £23 ; silver, 244d. per oz. Port Talbot imported 790 tons 
pig iron from Rotterdam this week. 


Tin-plate. 

For a holiday week the returns from works and shipping 
were satisfactory, and quite evidenced the sound character of the 
The shipments amounted to 102,650 boxes, and 

boxes, leaving stocks at 160,961 
| boxes. What Swansea regarded as a new departure was the load- 
ing of tin-plate, &c., for San Francisco, This was in the Norwegian 


| existing trade. 


| steamer Titania. 


yield of pig iron at Landore was a good average, and for five days | 


36,977 tons, | 
The largest increase was in bar iron, | 


Newport also sent 220 tons steel bars to Lydney, | 


valued at £424,737, which is £78,075 less thanin the pre 
The Cobar district is the chief centre of the copper minin 
and the output for the year was valued at £253,378, as com 
with £347,429 in the year 1908. The value of the tin and rape 
was £211,029, which shows an increase of £5582 on that of the mg 
vious year. ne 
The output of coal for the year 1909 amounted to 7,619 
valued at £2,618,596, being 2,127,146 tons and £734,497 
less than in the previous year, Several minor disputes in 
cessation of oak at several of the mines, but the ge 
which commenced on November 8th last caused the creates 
trouble, and it is estimated accounted for a reduction of 4 million 
tons in the year’s output. This also was the cause of a marked 
falling off in the export trade. The total coal shipped during th 
year amounted to only 4,393,603 tons, valued at £2,234,1]7 ee 
compared with 6,098,676 tons, valued at £3,021,021 in 190s, The 
collieries in the northern district furnished 68 per cent. of the total 
| output, amounting to 4,801,361 tons, and £1,990,217. The southern 
| district supplied 1,619,675 tons, valued at £485,300, while the out- 
| put from the western district amounted to 598,843 tons, valued at 
| £143,079. 


vious year, 
g industry, 


879 tons, 
value 
volved a 
neral strike 


Kerosene Shale. 

The Commonwealth Oil Corporation is erecting 64 new 
retorts at the Wolgan Valley works for the treatment of oil and 
| other by-products from the kerosene shale. Shale mining opera. 
| tions at the Wolgan and Capertee properties are not at present on 
| an extensive scale, but when the retorts are put into commission 
| it will necessarily lead to a considerably increased output. 


The End of the Coal Strike. 

After a period of nearly five months of idleness in the 
|} coal mining industry in New South Wales, the general strike js 
now collapsing. The Southern and Western miners have r turned 
to work, and the ballot among the Northern miners favours a 
return to work, which is expected to take place in a few days, 
Now that constant supplies are being received in Sydney from 
South Africa, India, and Japan, the men are beginning to realise 
that their trade is going away from them, and that their action 
will seriously affect the export trade in the future. Owing to the 
difficulty of obtaining coal from New South Wales, fresh tields have 
been exploited in Victoria, and it will row be able to provide 
itself with what in the past was obtained from the sister State. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York. March 31st, 





In and about the Swansea district the tin-plate | 


| industry is of a very hopeful kind, and with a tranquil labour | 


market, the season is opening well. 
well represented, but new ones are on the increase. For some 
time there has been a marked increase in the quantity of large 
| sheets produced, and the last production is stated to have been 


Not only are the old customers | 


Ir is estimated that the present productive capacity of the blast 
furnaces of the States is 31,500,000 tons. This is estimated to be 
500,000 tons in excess of present demands, but guesses as to what 
the country will absorb in the future are worth very little. At the 
present time prices appear to be stationary. Most of the pig iron 
consumers are provided for for months ahead. Should they decide 
in the early summer upon increasing their summer arrangements it 


| would wipe out the possibility of any weakness that might result 


chiefly for the Russian market. Swansea reports tin-plate prices very | 


| firm, but inquiry rather quiet. Makers say that a large volume 

of business will be placed in a few weeks. Fully anticipated that 
with increasing cost of manufacture higher prices must prevail. 
| Makers are well provided with specitications. Latest quotations : 
| Ordinary Bessemer cokes, I.C., 20 x 14, 112 sheets, 13s. 3d. to 
| 13s. 6d.; Siemens the same. Wasters at usual deductions. Ternes, 
23 x 20, 112, 23s. 6d. to 23s. 9d. C.A. roofing sheets, £8 17s. per 
ton ; big sheets for galvanising, £8 15s. per ton; finished black 
plates, £10 2s. 6d. to £10 5s. per ton; galvanised sheets, 24 g., 
£11 10s. to £12 per ton ; block tin, £149 10s. cash and £151 12s. 6d. 
three months. In all quarters the industry is in excellent form, 
from the Llanelly and Glamorgan centres to Whitchurch and on to 
Lydney in Gloucestershire, 


Iron and Steel Wages. 


| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
} 
| 
} 
| 
| 


was decided that prices justified a small advance, which was 
accordingly authorised to take place from April Ist, of }d. per 
| cent. 


| Port Talbot. 
| The chief item of despatch last week was 21,000 tons coal 
to foreign destinations. On Saturday night thirty boats were in 
| dock ; 342 tons tin-plates were exported. 
The Belgian Railway Company’s Coal Contracts. 
These, chiefly for semi-bituminous small, total 

317,200 tons, and have been secured by Morgan, Wakley and Co., 
Pyman, Watson and Co., Messrs. L. Gueret, Messrs. Evans and 
Reid, C. Vivian and Co., C. L. Clay and Co., and T. W. 
Beynon and Co. 
delivery extends to 15 months from mid-April. 
such a substantial order in the Welsh market had a good effect on 
business, and may be taken as indicating a strong belief in the 
recovery of the market tone. 


AUSTRALIAN NOTES. 


(From our own Correspondent. 


The Floods in New South Wales. 

THE recent devastating floods that occurred in the North- 
West portion of New South Wales were the most damaging of any 
that have taken place in that region. Some of the rivers that can 
be walked over dryshod in times of drought rose up to 39ft. of 
flood waters, and the country being an extensive plain, the waters 
spread over an enormous area before they can get a proper outlet. 
It is estimated that over 200,000 sheep were lost, and the wash- 
outs on the railway lines, bridges, &c., were very extensive. 
Railway communication was cut off from some of the inland towns 
for weeks, and communication had to be effected by boats. An 
idea of the extensive area covered may be formed from the fact 
that a rescue party which went to the inland town of Walgett 
were three days out of sight of land. 


Mineral Production of New South Wales. 

An advance copy of ‘‘The Mineral Production in New 
South Wales for the Year 1909” has been furnished by the Under 
Secretary for Mines, Mr. E. F. Pittman. The estimate of the 
value of the output for the year is fixed at £7,627,500, which is 
£982,100 less than that for 1908. The progress of the mining 
industry has been much retarded by the labour troubles The 
number of persons employed in the mineral industry during the 
year is estimated at 36,405, being 2560 less than in the previous 
year. The gold yield for the year is equivalent to 204,709 oz. 
fine, valued at £869,546, as compared with 224,792 oz. fine, valued 
at £954,854, for the year 1908. The output furnished by the 
dredges during1909 is valued at £285,468, or £5543 less than in the 
previous year. There were 66 dredges in operation during the year 
1909. The value of the production of the silver-lead mines was as 
follows ;—Silver, silver-lead, concentrates, &c., £1,653,615 ; lead 
—pigand matte—£186,073 ; zinc—-concentrates—£1,041, 280, a total 
of £2,880,968, The reduced output isdue to the industrial dispute at 
Broken Hill, The output of the copper mines for the year is 





| 


|} out, and they can raise the cash for them. 
| additional heavy orders are arriving. 
| and steel ever placed in this country is for material for the agri- 


| 


| 600,000 tons of bars. 
|extent of 100,000 tons, and sometimes more. 


from the expected increase in supply. Certain kinds of sheet iron, 
particularly galvanised, have advanced in price for early delivery, 
In finished material the pressure for early deliveries continues, 
This is especially true of steel plates, It is based upon the very 
great activity in the building of steel cars. The railroads are 
equipping their systems with steel cars as fast as wooden cars wear 
In all wire products 
The largest contract for iron 


cultural implement establishments. These establishments unite 
to buy together, and the usual amount contracted for each year is 
Sometimes this order is supplemented to the 
The order has 


| already been placed for the coming year beginning next July. 


| considerably in excess of the usual amount. 


The amount contracted for has not been stated, but it is probably 
A contract has just 


| been taken by the Carnegie Steel Company which calls for 14,000 


At an audit meeting held in Abergavenny this week it | 


| for construction in pipe lines for water, oil, and gas. 


tons of riveted plates to be delivered at Portland, Oregon, 
Estimates are now being made by Pittsburgh mills for 50,000 tons 
| of plates and shapes for the construction of ships on the lakes, and 
vessels on the Atlantic coast. Other inquiries have just reached 
the mills within a week for large quantities of materia! to be used 
The con- 


| struction of a number of oil lines has been temporarily held up by 


j reach the public prints. 
about | 


The average price is about 7s, 6d., and the | 
The placing of | 


the possibility of an adverse decision in the case of the Government 
against the Standard Oil Company for its desired dissolution as « 
monopoly. The copper market continues quiet, although very 
heavy transactions have taken place which were not permitted to 
Exports since March 1st amounted to 

According to figures just published the stock of 
bonded warehouses in the United States on 
Arrivals since March Ist, 5840 
Tin shows an upward 
Arrivals since March 
2700 


only 11,442 tons, 
foreign lead in 
January 31st, was 21,757 tons. 
tons. Exports since March Ist, 3295 tons. 
tendency in sympathy with cable advices. 
Ist, 3550 tons, Amount of tin afloat for the United States, 


| tons, 





Business ANNOUNCEMENT.—The London address of the Isca 


| Foundry and Engineering Company, of Newport, Mon., is now 


| St. Margaret’s Mansions, 53, Victoria-street, 


estminster, S.W 


| Telegrams, Isca, London; telephone, 1852 Victoria. 


ContTRrActTs.—The contracts for the electric lifts for the South 
Manchurian Railway, and also for the Shanghai Municipal Council 
buildings, have been obtained by A. W. Penrose and Co., Limited, 
of 109, Farringdon-road, E.C., in competition with German and 
American makers. 

CHARTERED INSTITUTE OF PATENT AGENTS.—A biennial dinner 
of the Chartered Institute of Patent Agents was held at the 
Waldorf Hotel, Aldwych, on Wednesday evening last, Mr. Oliver 
Imray, the President of the Institute, being in the chair. About 
130 members and guests sat down to a dinner, which was a success 
in every way. The only toasts on the list were those of ‘‘The 
King ” and “* Our Guests,” both of which were proposed by the 
president, and the latter replied to in an exceedingly able and 
witty speech by Mr. Justice Parker. Anextra toast, that of ‘*The 
Institute,” was proposed by Mr. W. R. Bousfield, K.C., and coupled 
with the name of the net dry who, however, deputed Mr. Edward 
Carpmael, past-president, to reply for him. During the evening 
an excellent entertainment, consisting of songs and recitations, was 
provided. 

THe Farapay Soctety.—A general discussion on ‘‘The Consti- 
tution of Water” will be held on Tuesday, April 26th next. Pro- 
fessor James Walker, F.R.S., of Edinburgh, will preside. The 
discussion will be opened by Professor Walden, of Riga, f¢ slowed 
by the reading of short papers by Professor Ph. Guye, Mr. W, R. 
Bousfield, K.U., and Dr. uit M. Lowry, and of communications 
sent by Professor Nernst and Mr. W. Sutherland, of the Uni- 
versity of Melbourne. The subject will then be open for a 
general discussion, to which members are invited to contribute. 
In connection with the discussion, and particularly in honour of 
Professor Walden, a dinner of the Society will be held on the 
following evening, Wednesday, April 27th, at 7.45 p.m. for 8, at 
the Trocadero Restaurant, London, The President of the 
Society, Mr. James Swinburne, F.R.S., will preside, and among 
those who have signified their intention of being present are 
Professor Walden, Professor Guye, Sir William Ramsay, and 
Professor James Walker, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue business in iron and steel moves on satisfactorily, and 
al tone is healthy rather than animated. Though 
ices are higher than they were expected to be half-a-year 
ago, the shops are still working with a very small profit only. 
Considerable firmness is felt on the pig iron market. Malleable 
jron is also in regular request, and in the finished iron depart- 
ment activity is stated to have increased. The general condition 
of the railway and engineering departments may be termed satis- 
factory. The blast furnacemen of the Differdingen works resumed 
work last week, their wages having been raised M. 0.40 per day. 


the gener 
present pr 


Dull Trade in Silesia. 

The view generally taken of the business done in the iron 
and steel industry is rather pessimistic, and the accounts received 
from the various departments are unfavourable ; the output in 
pig iron, for instance, decreases from year to year, a falling off of 
nearly 16 per cent. being reported since 1908, Silesian iron- 
masters are to a considerable extent dependent on inland con- 
sumers, and they are justified, therefore, in demanding special 
consideration when Government railway orders are in question, for 
their export in rails is very small. 

List Quotations. 
The following are the latest list rates per ton free at 


works; —Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 


Nassau red iron ore, M. 12.50 to M. 13; spiegeleisen, 10 to °2 per | 


cent, grade, M. 63 to M. 65 ; Rhenish- Westphalian and Siegerland 
forge pigs M. 58 to M. 60; iron for steel making, M. 62 to M. 63 ; 
German Bessemer, M. 63 to M. 65; basic, M. 55 to M 56; Luxem- 
here forge pig, M. 50 to M. 5% 3 





Luxemburg foundry pig, No, 3, 


M. 26; German foundry pig, No. 1, M. 63 to M. 65; No. 3, | 
M. 62 to M. 64; German hematite, M. 65 to M. 66; good merchant | 
hars, common quality, M.110to M, 115; in some instances M. 130 ; | 


hoops in basic, M. 137.50 to M. 142.50; steel plates, M. 115 to 
M. 120; boiler plates, M. 125. 


M. 142.50; drawn wire in iron or steel, M. 130, 





Steel Convention. 


Deliveries of the Steel Convention in February of the | 


present year were 455,921 t.; of these, 270,919 t. were bars, 60,681 t 


drawn wire. 74,677 t. plates, 7310 t. pipes, and 42,334 t. castings. 


The German Coal Market. 
Business during this week and the last has been dis 


appointing. In Silesia stocks are very heavy; during the last 


two weeks of February 80,900 wagons were delivered, which is | 


equal to a decrease of 38,000 wagons as against last year. Prices 
as well as the working hours have been reduced to prevent a 
further rise in stocks The Austrian State Railways are said to 
have contracted for 1,000,000 tons of coal at 9.30 crowns, the price 
in former years having been 15 crowns per ton. Ata tendering 


last week for 21,900 t. pit coal for the town of Frankfurt, the low | 


offers of the Union for sale of the Coal Syndicate caused some 
First-class nuts were offered at M. 20.18 p.t., as com- 


surprise. ‘ ‘ 
Pits not belonging to the Coal 


pared to M, 24.40 p.t. last year. 
Syndicate asked M, 23 p.t. 


Austria-Hungary. 
A languid sort of business is being done in the iron and 
steel department, very little fresh work being obtainable. The 
coal trade is likewise inclined to weakness, 


Fair Accounts from Belgium. 

An improving tendency continues. Steel makers are well 
supplied with orders, and the pure rolling mills state that in- 
creasing work is coming in. A good deal of life exists in the pig 
iron market, rates tending upwards. Semi-finished steel has also 
idvanced in price. Raw bars cost 104f., billets 119f., and raw 
plates 121.50f. p.t. 
lately owing to increasing offers ; 72f. p.t. is generally quoted, 
but Dutch firms have offered at 70f. p.t. Merchant iron realises 


£5 5s. f.o.b. Antwerp, and 145f. to 150f. p.t. for inland consump- | 
tion. Both inland and foreign demand in wire nails remains | 


strong; the inland quotation for drawn wire is 150f. p.t.; wire 
nails cost 7s. per ewt. The upward tendency of the Belgian coal 
market is illustrated by the fact that coal has been raised 1f. and 
2f. p.t., and briquettes If. p.t. at the great tendering on the 16th 
of March. English competition is very keen and successful in 
Belgium. 


The French Iron Market. 

The general business outlook is encouraging. Regarding 
the iron cre trade, favourable accounts are being received ; last 
year’s output was 6,320,000 t., as compared to 4,380,000 t. in 1908 
Exports in 1909 were 3,910,000 t. as compared to 2,385,000 t. in 
1908, Germany buying about 1,175,000 t., which is all the more 
remarkable because in 1905 France bonght 1,450,000 t. ore from 
Germany. Belgium, too, was a good customer last year. Increasing 
strength has been noticed on the French iron market since the 
beginning of the year. The Iron and Steel Company of Nord and 
Est is building a new blast furnace works in Valenciennes, with 


tive 180-ton blast furnaces, chietly for the production of basic. The | 
Forge de oo Works in Louvroil also intends to enlarge its | 


existing establishment ; there is talk of four additional blast 
furnaces and one steel works and rolling-mills, 
pig iron was— 
1909 against 1908. 
T. 








Totals . . sass en eee as 174,800 
Import rose in the following 
articles :— 
re ee re ie 11,€00 
CRS bee ub as 4c ee 2,500 a 1,850 
T-iron andangles .. .. .. .. 700 a 310 
MEER oc ee) acy eet AS es 1,766 S 1,110 
Hoops ee ee ae 1,910 i 1,050 
Plates. . oa 4 ue 19,720 - 15,770 
Scrap iron Da ah sia ae 12,470 os 8,160 
Various articles 240,720 nf 172,350 
484,030 387,000 


Pig iron rates are the same as before ; a rise is expected to take 
place soon, Paris quotations for bars are 180f. p t., special sorts 


fetching 190f. p.t.; heavy plates, 195f.; sheets up to 215f. p.t.; | 


girders, 190f. to 210f. p.t. In the Nord and Est Departments 
160f. to 165f. p.t. is the average quotation for bars ; in the Haute- 
Marne, 175f. to 185f.; and in the Loire et Centre, 190f. p.t. Heavy 
plates can hardly be obtained below 205f. to 210f. p.t. in the Haute- 
Marne et Centre, while very little business is done in sheets. All | 


descriptions of fuel meet with strong request in France. 


A LARGE plant for making patent fuel has been laid 
down in Venice. The plant will provide work for more than 200 
men. The area occupied by it is about 30,000 square metres. 
There is a modern process for the discharge of coal, which is to be 
conveyed through concave rubber and canvas elevators to the pul- 
verising machines and to the pitch cauldrons in which the paste is 
made and then to the revolving furnaces where the paste is 
pressed, All the patent fuel produced will be handed over to the 
State railways for their use. The machinery, which is electrically 
operated, is from Novi Ligure, with the exception of a small part, 
which has been supplied by French firms. 





50 to M. 130; sheets, M. 137 to | 


Serap iron has exhibited some weakness | 


Import in foreign | 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
2h, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given 4s the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grownds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


STEAM ENGINES. 


11,330. May 13th, 1909.—A New or IMprovep COMBINED PISTON 
AND Drop VALVE FOR STEAM AND LIKE ENGINES, John 
Davidson, of 39, Devonshire-road, Pendleton, and William 
Oliver Larmuth, of Todleben Ironworks, Unwin-street, 
Salford. 





the valve is provided with lips as A, which enclose steam between 
the valve C and its seats B at the moment the valve cuts off the 
ports ; the steam or gas thus enclosed is compressed and must 














| escape around the valve before the valve can be seated. The 
| particular form of seat which constitutes the invention is that 
shown with seats at right angles to the axis. This form of seat 
| gives the maximum cushioning effect with the minimum lift, 
which is an important consideration with quick-revolution engines. 
| These valves are always pressed on to their seats by springs as D 
| operated by means of tappets from a cam or cams.—Murch 16th, 
1910, 


STEAM GENERATORS. 


| 
17,033. July 2st, 1909. —IMpRovEMENTS IN| WATER-TUBE | 
Boi.ers, the Stirling Boiler Company, Limited, 25, Victoria- | 
street, Westminster, S.W., (communication from the Babcock | 
and Wilcox Company, 85, Liberty-street, New York). 

In the engraving A, B, and C are steam and water drums, of | 
which the central one is larger than the other two. Two mud 
drums DE are connected together at F, and with the steam drums 
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as shown. ‘Two furnaces GG are provided. These are separated 
from each other by the bridge walls HH and the battles JJ. | 
Between each pair of baffles superheaters K K are placed. The 
top drums of these superheaters are connected by inlet pipes 
extending along half their length with the three steam drums. 
Division plates L divide the flow of steam in the superheaters, and 
from the chambers thus formed in the top drums on the other side 
of the division plates steam outlet pipes lead to the main steam 
pipe. Passages to the chimney are provided between the central 
steam drum and each of the upper superheaterdrums. The steam 
drums are connected by water-circulating tubes M M passing 
between those of the superheater.— March 16th, 1910. 








In order to prevent shocks and to form a cushion for the valve | 








SWITCH GEAR. 


13,655. June 10th, 1909.—IMPROVEMENTS IN AND RELATING TO 
SWITCHBOARDS FOR ELECTRICAL INSTALLATIONS, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C., and George Richardson, of 27, Murray-road, 
Rugby. 

This invention relates to switchboards, more particularly of the 
type used on high-tension electric-distribution systems, and has 
for its object to provide an improved arrangement of the duplicate 
bus-bar connections whereby a bus bar or a set of bus bars may be 
isolated completely from a feeder circuit so as to allow of cleaning 
and repairs without danger to the attendants. The invention 
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consists in arranging bus bars in sets above one another, the bus 
bars of one set being connected to a switch terminal situated 
above and the other set of bus bars being connected to a terminal 
situated below a feeder terminal which carries a throw-over 
switch, so that when the switch is in one position connecting the 
feeder to one bus bar or set of bus bars an insulating barrier may 
be inserted between the feeder terminal and the other bns-bar 
terminal or set of terminals, thereby completely isolating said 
terminals. The accompanying engravings illustrate the invention 
as applied to a three-phase high-tension distrioution switchboard. 
March 16th, 1910, 


TELEGRAPHS AND TELEPHONES. 


17,450. July 27th, 1909.—IMPROVEMENTS IN WIRELESS SIGNAL- 

LING, Reginald Aubrey Fissenden, of Brant Rock, Massachusetts, 

U.S.A. 

This invention relates to methods of sending and receiving wire- 
less signals, and more particularly to sendingand receiving antennx, 
and has for its object the more efficient generation and reception of 
wireless signals. A Bare two portions of a large capacity formed 
preferably of a spider's web of wires, or of galvanised iron tape and 
supported above and insulated from the ground. CD are portions 
of another capacity similarly formed. Switch H connects C and D 
together. The dynano K gives the capacities C D and A B rapidly 
alternating charges. Electrostatic lines are produced in hoop form 
as shown in X X, and-these electrostatic loops repel each other and 
travel outward in the form of electromagnetic waves. The action 
during reception of the waves is similar, the electrostatic lines on 


| arriving bridge the capacities and collapse through the receiver 5, 


the switch L being thrown for that purpose so as to cut out the 
dynamo and connect the receiver. When the capacity CD is 


N° 17,450. 
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, omitted the outer portions of the electrostatic loops go direct to 
| earth, but otherwise the action is similar. A certain and large 


proportion of the electrostatic lines would normally, instead of 
being projected up into the air as shown at X, be shunted direct to 
ground, and their energy wasted. This objectionable effect is over- 
come in two ways, one of which is by placing horizontal circles of 
thin sheet iron P between the capacity AB and ground. These 
circles of sheet iron by their self-induction tend to choke back and 
prevent the electrostatic lines from going from the capacity A B to 
ground and from ground up again to the capacity CD. Such 
hoops of thin sheet iron may also be placed under capacity D as 
shown at M and N, and for a similar purpose, #.e., so as to choke 


| back the electrostatic lines from the capacity AB or from the 
| ground. Analternative way which may also be used in conjunction 


with the vane method is to place a wave chute R on the ground.-— 
March 16th, 1910. 


WATER PURIFICATION. 


20,933. September 13th, 1909.—IMPROVEMENTS RELATING TO 
MEANS FOR TREATING WATER, William Jones, Gellideg, 
Gelliwastad, Pontypridd, Glamorgan. 

In order to simplify the apparatus employed in the purification 
or softening of water it is proposed to discard the pump commonly 
employed and to use the apparatus of this patent. This belongs 
to that class of water softening plant in which a part of the water 
in the supply main is treated with a re-agent, which part is they 
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hardening, and is caused to revolve by the action of a jet H on ; crank of the driving shaft and the crank of the axle farthest fre 
the vanes. The water is drained away through an outlet J at the | the shaft being rigidly coupled to the rods and the intermediate 


allowed to mix with the main portion of water. A, A are two 
bottom of the tank.— March 16th, 1910. 


filters connected to the supply main B by pipes with reducing 
valves C and meters D. The receptacle E for the lime or other 
substance is connected likewise to the main bya pipe, reducing 
The small portion of water passing through 

MINES AND METALS. 


valve F and meter G. 
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5901. March 11th, 1909.—IMPROVEMENTS IN CALCINING KILNs, 
William John Willis, Willingsworth Iron Company, Limited, 
Wednesbury, Stafford. 

The kilns referred to in this invention are such as are employed 
for roasting ironstone, limestone, &c., whereby moisture, carbon 
dioxide, and sulphur are eliminated for the decomposition of iron 
pyrites, &c., and the transformation of protoxide of iron into the 
Within the furnace inclined beds project alternately 
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so that the said 


crank being coupled to the rods at the yoke, 
lently of 


intermediate axle will be free to move vertically indepenc 
the rods, : 

951,117. Combustion EnGIne, C. E. Henviod, Nenily-sny-So,,, 
France.—Filed June 30th, 1908. ‘ 


peroxide. 
































the lime receptacle becomes treated, and flows on into the pipe 

lending to each of the filters. This portion unites with the main | 
portion and leaves the filters by way of pipe H. It is intended 
that the reducing valves should be so regulated that the pressure 
in the receptacle E is greater by a small amount than that in the 
March 16th, 1910. 





fiiters.- 





SHIPS AND BOATS. 











9196. April 19th, 1909.—IMPROVEMENTS IN REVERSIBLE AND 
FEATHERING PROPELLERS, Frank Lloyd Newhouse, H.M S 
Thames, Engineer Lieutenant, R.N., Submarine Depdt, 
Harwich. 
Toward the end of the tail shaft A is a cone B to which the 
outer boss C is keyed and secured by the nut D; the tail shaft A 
then continues and ends in a ball E, which forms the inner boss of 
the propeller and the footstep bearings of the movable blades. 
The push rod P—operated from inside the vessel—has toward its 
outboard end a squared section X Y, which fits within, but is free 
to slide in a corresponding hollow square inside the cone B, this 














This patent is for an air-cooled engine for aeroplanes, two fans 
being arranged as shown. There is only one claim. 

951,458. ELectric FURNACE AND METHOD FOR OPERATING Same, 
J. F. Shawhan, Dayton, Ohio.-—Filed June 16th, 1909, 

In an electric furnace, the combination with a chamber adapted 
to receive a charge, of a set of electrodes adapted to form an are, 


(Ssi458) 

















from two opposite sides. Blast furnace gas is led from the mains A 
through ports B beneath each inclined bed. Inlets C are provided 
for air and outlets D for the waste products. 
falls it leaves pockets beneath each bed, and these pockets act as 
combustion chambers for the gas. The stone rolling down the 
inclines constantly presents a fresh surface to the calcining action 
of the gas, so that the process is rendered quicker than usual.— 
March 16th, 1910. 


As the material 
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MISCELLANEOUS. 

10,175. April 29th, 1909.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICAL SuipinG Contacts, Boris von Ugrimof, 6, Log. 
Haus Guskofi, Tschisti Prudi, Moscour. 
On the circumference of the rotating disc S a groove is turned, 
which is open towards the interior. Into the groove is introduced 
a liquid conductor B—for example, mercury—which, owing to the 
centrifugal force acting upon it, tends to be uniformly distributed 
therein. In the liquid conductor a blade is immersed. If a second 
contact is connected to the shaft an electric circuit can be closed 
from blade A through the liquid conductor B, dise 8 
and the shaft. Another liquid C is introduced so as to 
cover the liquid conductor B, the boiling temperature of 
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and means whereby a blast is caused to pass over the arc so as to 
deflect the arc and the heated blast into the chamber. There are 
thirty-two claims. 

951,994. Locomotive Spark ExtincuisHer, J. Player, 
tady, N.Y.—Filed June 2nd, 1909. 

This patent is for the combination inside a locomotive smoke- 
box, of an exhaust pipe and nozzle, a stack, and a separator for 


Schenes 


N° 10,175. 


syuare serving to prevent the push rod itself rotating. The push 
rod P terminates in a single or multiple-threaded coarse pitch 
screw K. This screw carries a bevel wheel L, and when the push 
rod P is moved this bevel wheel L, being prevented from moving 
laterally by the boss E on the one side and the propeller cap F on 
the other, is constrained to rotate, and in rotating in turn rotates 
the bevel wheels M M, affixed to the base of the movable blades, 
thus giving the desired alteration in angle of the blades, and 
feathering or reversing the pitch as may be desired. The bevel 
wheels M M also serve the purpose of resisting the centrifugal 
force set up by the rotation of the blades, and are preferably 
secured to them by means of a threaded portion T. The outer 
boss C is bored out spherically to receive the bevel wheels M M, 
and enable them to be placed in position. A modification is also 
dealt with.— Murch 16th, 1910. 
which is lower than that of the liquid conductor. This liquid, 
which must be lighter than the liquid conductor B, is also 
kept in position by the centrifugal force, and is continually renewed 
through a suitable nozzle D and the tube E. The arrangement 
escribed renders it possible to produce a permanent sliding con- 
tact between the liquid conductor B in motion and the stationary 
blade A, at very high speeds, for example, 3-400 m_sec., also, 
during the motion, to replace the liquid conductor and the cooling 
liquid, which eonpenetes or is sprayed. Such an arrangement is 
particularly suitable for unipolar machines. In this case the steel 
dise S moves at a very high circumferential speed between two 
disc-shaped pole surfaces, and the tube for the cooling liquid, with 
the nozzle, is attached to the magnet support —March 16h, 1910. 


12,507. May 27th, 1909.—IMPROVEMENTS IN OR RELATING TO 
ELECTRODES FOR ELectric FurRNACcES, Marcus Ruthenburg, of 
98, Leadenhall-street, London, E.C. 

The present invention relates to carbon electrodes which are 
intended to be gradually consumed where they are in contact with 
the bath of molten metal and the heated gases, and the improved 
electrode consists of carbon and a central core of 
corresponding to that under treatment in the furnace so that the 
core may melt into the bath without contaminating it. The core 
of metal is surrounded by the carbon and is thus only exposed to 
the gases at its lower end as the carbon is gradually consumed. 


March 16th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


12,002, May 21st, 1909.—IMPROVEMENTS IN THE METHOD OF AND 
APPARATUS FOR HARDENING MILLING OR OTHER CUTTERS, 
Sir W. G. Armstrong, Whitworth and Cu., Limited, and John 
Manassah Gledhill, of Sir W. G. Armstrong, Whitworth and 
©o., Limited, Ashton-road, Openshaw, Manchester. 

To harden milling and other cutters with the best results, it is 
only the exterior or cutting parts that should be hardened whilst 


N°12,002. 
imparting gyration to the products of combustion, consisting of 1 
plurality of vanes or blades surrounding the exhaust nozzle and 
disposed with their general lines of direction approximately 
tangential to circles concentric with the exhaust pipe and stack. 
There are ten claims, 
952,402. Swine Treck For Locomotives, W. L. Austen, Phila 
delphia, Pa. assignor to Baldwin Locomotive Works, Phitu- 
delphia, Pa., a Corporation of Pennsyleania.— Filed June 26th, 
1960. 
This patent is for the combination in a truck, of two pedestals, 
two transverse members each having a pocket, a centre pin having 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
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951,062, INTERNAL ComBrstioN Locomotive.—A. H. Ehie, 
Philadelphia, Pa., assignor to Baldwin Locomotive Works, 


the interior of the cutter should be kept soft, so that there will be , a “ ch 
Philadelphia, Pa., a Corporation of Pennsylcania,—Filed 


sufficient toughness in the body of the cutter to resist the strains 
set up during cutting operations. To attain this object instead of 
plunging the cutter direct into water the exterior only of the 
cutter is subjected to the action of the cooling liquid in the form 
of spray through a series of fine jets. One form of apparatus is 
shown in the engraving. B is a pipe coil with holes on the 
interior surface, connected with the source of supply at D. This 


October 23rd, 19v9. 
This patent is for the introduction of a yoke to impart flexi- 
bility. There are five claims. The fifth runs as follows :—The 
combination in a locomotive of a frame, a driving shaft mounted 
in fixed bearings on the frame, two driven axles, springs mounted 
between the axles and the frame, cranks on the driving shaft and 
on the driven axles, a single connecting-rod on each side of the 


a U-shaped head extending on each side of the axle of the truck, 
a pin extending across each pocket, a link hung from each pin, 
and a pin carried by the U-shaped head of the centre ape to which 
the lower ends of the link are connected. The details are clearly 


shown in the drawing. There are four claims, 








is set in a tank E, on the bottom of which, resting on a bearing, isa 
carrier F, with vanes G, on which the heated cutter is placed for 


locomotive, said connecting-rods having an intermediate yoke, the 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 


No. XI.* 
GuateEMALA City, February 28th, 1910. 
THE transportation systems of the Republic of 
Guatemala, considering its area of 47,810 square miles 
ya its population estimated at 1,800,000, cannot be 


considered, on the whole, as sufficient, and from no point 
of-view can they be deemed entirely efficient. In fact, 
it may be accepted that the small advance made by 
Guatemala commercially and economically, as compared 
with the movements of some of its sister States, has been 
large measure due to the poor railway services 
y one of the principal systems of the country, 
the Northern or Gautemala Railway, a drawback, how- 
aver, which has to some extent been off-set by an 
especially successful and well-handled system upon the 
Pacific side known as the Central Railway. As the 
Northern Railway is the main channel through which 
the internal trade and the exterior commerce of the country 
are conducted, it is not difficult to see why the progress 
made by the Republic should have been retarded through 
the inefticiency of the chief system of transportation. 

The railways of the Republic may be divided into two 
small and not very important groups, those already con- 
structed and those either at present under construction 
or which are contemplated. The former to-day do not 
amount to quite 400 miles in length, while the latter, 
when completed—if, indeed, they ever are— according to 
present plans, will add, perhaps, another 150 or 200 miles 
to the total, and this, as will be seen, when compared to 
come of the other Latin-American States, such as Mexico, 
Colombia, Venezuela, and even Costa Rica, will form but 
a very insignificant system, more especially as Guatemala 
is one of the largest of Latin-American countries, and 
quite the largest of the Central American States. 


in a 
rendered b 


The management of the railway is practically identical | 


| with that of the United Fruit Company, which is a great 
American “combine,” having its headquarters in Boston, 
and branch establishments all over Central America and 
Jamaica. At Puerto Barrios passengers and cargo from 
the Atlantic side are landed from United Fruit Company 

| steamers, they are conveyed in United Fruit Company 
railways to the capital, and here they have to face 
a further batch of United Fruit Company officials 
for practically everything that they seek to know or 
desire to obtain in the way of transportation, whether 
by rail or by sea. 

Again andagain have representations been made to me of 
the incompetency, incivility, and the hostility of attitude 
towards the natives and towards Englishmen that is to be 
found in the railways of the Latin American Republics ; 
and, after a very careful inquiry and a close observation, 
I feel bound to admit that such complaints are only. too 
well founded. More particularly is this the case in con- 
nection with the Guatemalan Northern Railway, which, 
as above indicated, is the most important carrying line so 
far as its length and the port of entry which it serves are 
concerned. 

Puerto Barrios is a little better than an open roadstead, 
and hardly anything has been attempted to render it 
an attractive or a thorough safe harbour of entry. The 
water is so shallow that the larger of the steamers, in 
fact anything of very much more importance than 4000 
tons, cannot conveniently come in. As a consequence, 
everything and everybody must be landed in a tug, and 
in connection with all such arrangements the utmost 
chaos reigns. Although both steamers and trains are 


run by the same management, or, at least, are in the | 


hands of the same owners, there apparently is no sort of 
combination between them. The boats arriving from 
both the United States and the adjacent Republic of 
Costa Rica call at all the hours of the day and night, and 


although, according to the schedule published, there | 


should be a stated time of arrival and of departure, pas- 
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The existing railways are as follows :- 
Length in miles. 


The Northern or Guatemala Railway 195 
The Central (and Occidental) Railway .. 141 
The Océs Railway (same system as above) 22 
The Vera Paz Railway 28 


The contemplated lines are as follows :— 
Length in miles. 


Zacdipa to San Salvador io 
San Salvador to Acajiitla 35 
San Félipe to Quezaltenango. 88 


The latter project offers so many difficulties, however, 
from an engineering point of view that it is doubtful 
whether it will ever be constructed, notwithstanding the 
fact that the concession has been granted. 

The Northern Railway of Guatemala runs from the 
capital city to the Atlantic port of Barrios. In length it 
is a little over 195 miles, and it is only since the year 
1908 that it has been open to its entire length, the line up 
to that time having had its terminus at El Rancho, still 
some 61 miles distant from Guatemala City. Including 
both terminals, there are now twenty-five stations, but 
only one or two of them can be considered as important 
from a constructional point of view, the majority being 
mere corrugated iron shanties, such as one expects to find 
i a new and only partially opened-up country, but not in 
a settled one like Gautemala, which has enjoyed the 
advantages of railway transportation for something over a 
quarter of a century. 

The first portion of the line, from Puerto Barrios to 
El Rancho, seems to have been constructed very hurriedly, 
and as a consequence very indifferently. It has been 
referred to by some of its servants as “a double streak of 
rust,” and that is, so far as some of its track is concerned 
at least, by no means too harsh a description. The present 
management has apparently done a little to remove the 
merit of reproach of inefficiency, but still the whole | 
System in vogue, both as regards the freight and the 
passenger services, is decidedly defective, and slovenly 
Supervision has been the cause of several accidents, some 
“ Which have proved extremely serious to both life and 

operty. 





* No. X. appeared April 8th. 
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sengers are as often as not landed at ten or eleven o’clock 
at night, in the pitch darkness, from a dilapidated tug, 
upon a most dangerous and ruined wooden pier, which is 
in a thoroughly rotten condition, the planks being worm- 
eaten, and the iron supports rusted from corrosion, 
while down the entire length runs a double railway 
track. Across this the unfortunate passengers have to 
scramble and struggle, laden with such of their luggage 
as they may be able to carry in their hands, not a soli- 
tary porter or railway servant of any kind being 
available, nor a hand being offered by anyone of the 
American or native officials, of whom the railway seems 
to support a small army. There is only a wooden barrack 
of an hotel at which to remain,the one daily train leaving 
at the unnecessarily inconvenient hour of 6.30 a.m. the 
following morning. : 

In the brief interval existing between the hours of 
6 and 6.30 a.m. the indolent native Customs House 
officials are supposed to examine, and subsequently to 
pass, the passengers’ baggage for conveyance to the train. 
In but few instances, however, have they been known to 
do so in sufficient time, arriving, as they usually do, at 
the Customs House at any hour between 7 and 8 a.m., 
and this aggravating delay naturally entails the passen- 
gers remaining at the dreadful rat-ridden Puerto Barrios 
Hotel, which is kept by an uncouth Irish-American, until 
the following day. No kind of attention or even advice 
of any sort can be obtained from any of the Guatemalan 
Railway Company’s officers, and the most bitter reproaches 
and complaints are heard from the many American 
tourists and foreign residents whose pleasure or business 
brings them into Guatemala by the Puerto Barrios— 
Atlantic— side. 

Between Barrios and Morales the track runs through 
dense tropical and miasmic country, the dank forests 
reaching down to the line upon both sides. The line 
curves a good deal here, and a spot near Tenedores 
Station, the first out of Barrios, was, a few weeks ago, the 
scene of a terrible accident. 

From Tenedores the track runs for a further consider- 
able distance through tropical country, and then reaches 
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than half the total distance to the capital. Here are 
erected a substantial hotel building for the use of the 
railway’s servants, a well-built and well-maintained 
hospital, also kept up by the same company, and some 
extensive workshops. The dep6t is some distance from 
the town of Zacdpa itself, and very little life goes on 
there ; but as soon as the new line in contemplation, to 
which some reference has already been made, to connect 
Zacipa with the Republic of Salvador by means of 
a 75 miles line from that town to Santa Ana, in Salvador, 
is completed, considerable activity will doubtless prevail, 
and the place will become an important trade centre. 

From Zacépa the track reaches a long and narrow 
plain, topographically in striking contrast to the broken 
and mountainous country which is passed between that 
town and the coast. Mountains are seen towering to 
great heights in the distance, and the whoie plain is 
well watered by the Rio Grande, one of the largest of 
the effluents of the Motagua River, which has been 
followed by the train more or less all the way from 
Barrios. El Rancho, as already explained, was, until 
January, 1908, the terminus of the railway, and it is from 
this point that the present company is responsible for 
the new construction into the city of Guatemala. 

The company signed a contract with the Government 
of the Republic of Guatemala in January of 1904— 
finally approved by Congress in the following April 
—to assume control of the line from Puerto Barrios to 
El] Rancho, 134.2 miles, as weli as to construct an addi- 
tional length of line from E] Rancho to Guatemala City, a 
further 61.4 miles. The company commenced to construct 
in September, 1904, and concluded all the work of grading 
by May of the following year (1905). The last 53 miles of 
road proved the most costly and difficult, inasmuch as 
there are about 2000ft. of lineal bridging here erected. 
The work was got through with remarkable rapidity, 
and time will show to what extent care and good 
work have assured safety in construction. The road 
between El] Rancho and Gautemala City passes across 
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RIDGES ON THE GUATEMALA RAILWAY 


very broken country, and in several places there'is a 
gradient of 3} per cent., and in one other place at 
least a gradient of 4 per cent. The average is, however, 
3 per cent. 

Reference has already been made to the disgraceful 
conditions which prevail at Puerto Barrios. These are 
said to be a relic of the former defective and incompetent 
management— which, it may be mentioned, was Govern- 
mental—from whom the present company took over the 
direction of affairs. So far the present managers have 
not carried out to any great extent the many urgent and 
important improvements which they have promised to 
perform. One of these is the reconstruction of the pier 
and wharf at Puerto Barrios, the present dangerous and 
discreditable erection to being replaced by a new and ser- 
viceable structure 1560ft. in length and 90ft. in width 
fully equipped with all the most modern loading and 
unloading apparatus and machinery, such as electric 
cranes, &e. Little or nothing, however, has been done in 
this direction. 

Upon the line itself several of the old and rotten 
wooden bridges have been removed and replaced by iron 
and steel structures. I believe I am correct in saying 
that from first to last there are some 300 different 
bridges and culverts, large and small, upon these 195 odd 
miles of line. East of the river Motagua no fewer than 
69 wooden bridges have been taken down and rebuilt. 
The steel bridging west of El Rancho, also undertaken 
by the present company, has amounted to 6784 lineal 
feet, weighing 9,019,000 lb., all of which has come 
from the United States of America. The largest among 
the bridges is that viaduct crossing the Las Vacas River 
shortly before entering Guatemala City. It is 743ft. in 
length, and is hung at a height of 239ft. above the river 
bed. 

There is another of considerable length on the east’ side 
of E] Rancho. This erection crosses the Motagua River, 
and consists of three spans of 178ft. and one span of 60ft. 

The rolling-stock held by the present company must 
undoubtedly be a great improvement upon what was 


| formerly in use, if the descriptions afforded me by those 
Zacapa, the headquarters of the railway, and a little more ! 


who worked the line when it was still_a Government 
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undertaking can be relied upon. But even to-day the 
stock is far from being complete, and insufficient attention 
upon the part of the responsible management seems to be 
paid to the question of repairs. Great numbers of 
freight cars are sent outin a very dilapidated and dangerous 
condition, while the passenger cars are of a very poor and 
comfortless construction. The locomotives are almost 
exclusively of American build, and whatever they were 
formerly, they cannot be regarded as models of their kind 
to-day. 

It is gratifying to be able to turn from the somewhat 
complex and unsatisfying affairs of the Ferrocarril de 
Guatemala (the Guatemala Railway) to those of the other 
most important line in the Republic, the Ferrocarril 
Central de Guatemala (the Central Railway), which is 
also responsible for the management of the Ferrocarril 
Occidental. This line, which is 141 miles in length, runs 
from the City of Guatemala to the ports of San José and 
Champerico, both upon the Pacific side of the Republic. 
It was first opened for traffic in July, 1884, and it has 
served the interests of the country in every way well 
since then. 

There are some 106 steel bridges and as many as 490 
stone culverts upon the line from beginning to end, 
the maximum gradient being, on the mountain 
division, 3.6 per cent., while upon other sections it 
does not exceed 2.5: per cent. The minimum radius of 
curves is 383.1ft., or 15 deg. per 100ft., chord. The gauge 
is 3ft., English. There are some twenty-six different 
stations, including the two terminals of Guatemala City 
and San José, the others most important being at 
Mazatenango and Escuintla. At the Guatemala City 
terminal are situated the chief executive offices a large and 
well-constructed passenger station, with waiting-rooms, 
warehouses, car-building and machine shops, switching 
and storing yard, fuel-oil station, kc. At Port San José 
there is a small but convenient passenger and freight 
station, with several considerable warehouses and stores. 
Here also has been established a fuel-oil station, as well 
as switching and storage yards. At Mazatenango, which 
forms the western terminus of the line, are passenger and 
freight stations, warehouses, fuel-oil station, switching 
and storage yards, a roundhouse, kc. At Escuintla, which 
is a divisional terminal, there are to be found passenger 
and freight stations, warehouses, repair-shops, and a 
roundhouse. 

At the port of San José, under the management of the 
Central Railway, in place of the tumble-down and ruined 
wooden structure at Port Barrios, we have a substantial 
and conveniently constructed iron wharf, 900ft. in length 
by 25ft. in width, with a depth at pier head of 35ft. There 
is an abundance of storage room, as many as 8000 sacks 
of coffee being easily accommodated at the same time, 
and being shipped in about twelve hours. Facilities 
exist for receiving and discharging 600 tons of merchandise 
daily, and for handling weights up to 16 tons. Cargo is 
transferred to and from vessels by lighters of about 600ft. 
The bottom of the port is composed mostly of mud and 
sand, making about the best kind of anchorage on the 
Gautemalan coast. From the middle of June until almost 
the end of October strong and sudden wind storms spring 
up here, which are often a danger to shipping. Fortunately, 
the storms are only of a brief nature, lasting little more 
than an hour, and usually take place during the day, so 
that the vessels have plenty of time to seek shelter by 
moving out to sea. 

The freights of this line are always of a very heavy and 
lucrative nature, and the amount of rolling-stock which 
it is necessary to maintain is exceptionally large. The 
locomotives are all of American design, and have been 
supplied by the Baldwin Locomotive Works and the 
Cooke Locomotive Works. The passenger coaches, 
which are of the newest and most convenient design, 
are from the works of the Hammond and Carter Com- 
pany, but set up in the company’s own shops in 
Guatemala. The freight cars, all of which, so far as I 
was enabled to judge, are in good and serviceable con- 
dition, are suitable for the freights which they are built 
to carry. 

The remaining lines of the Republic are but of minor 
importance, and call for little comment. The Ocds Rail- 
way runs from the port of Ocds, situated near to the 
Mexican border, to Vada Ancho, a distance of 22 miles. 
It is as yet in a state of construction, which is proceeding 
very slowly—as I understand, from want of funds—but 
ultimately it is hoped to complete the line to Coatepeque, 
which is the point mentioned in the concession. The 
proprietary company holds rights over the district 
until 1916—that is to say, for twenty years from the time 
that the road was commenced. The line, although of but 
small consequence as a carrying factor to-day, has the 
nucleus of a very important system, since, in view of the 
extension of the Central Railroad to the Mexican border, 
it may either be absorbed or utilised, or put into a posi- 
tion of severe competition. 

The Vera Paz Railway was opened for traffic in 1897. 
It has ‘a length of but 28 miles, and runs from Panzos, at 
the head of navigation of the Polochic River, about 100 

- miles from Atlantic, the Port of Livingstone, to Pancajche, 
in the direction of Coban, a considerable coffee-growing 
and distributing district. Here an extension is also con- 
templated, and has a good chance of being carried into 
execution, it being intended to continue the line from its 
present terminus to Lake Yzabal, another 27 miles, and 
there to tap an exceedingly rich and fertile territory. 





NortH-East Coast INstTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The fifth general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening at 7.30 p.m. 
Members of Council will meet in the Institution Rooms, Bolbec 
Hall, at 7.15 p.m. Mr. Arthur H. Haver will reply to the discus- 
sion on his paper on ‘‘ The Corrugated Sides of s.s. Monitoria and 
their Effect,” and there will be a discussion on Dr. John Morrow’s 
paper on “ A Heat Diagram for Use in Steam Turbine Design.” 





THE BOOKS OF THE LOCOMOTIVE. 
By LAWFORD H. FRY. 
No, IIL.* 


Tur two books last noticed brought us to the year 1897, 
by which time the main lines of the theory of the 
locomotive engine had been satisfactorily established. 
It also seemed at that time as though a certain 
degree of finality in design had been attained. As a 
matter of fact, however, a period of rapid growth was 
beginning. To describe the results of this period, M. 
Demoulin, the author of the subject of the preceding 
review, published in 1906, ‘The Modern Locomotive ” 
(“La Locomotive Actuelle”’) to supplement his former 
work. 

Between 1897 and 1906, he says, locomotive design 
underwent a great development, rapid advances being 
made in stability, efficiency, and power. The growth of 
the latter was mainly brought about by an increase in 
the height of the boiler, which had for many years been 
kept down, in the belief that a low centre of gravity was 
necessary. Once this fictitious limit was removed, the loco- 
motive took on a new development, and almost doubled 
in power in a few years. Throughout this period the 
tendency in all countries towards uniformity of design 
became more and more marked—a result apparently due 
to fifty years’ practical experience, to the interchange of 
ideas between the engineers of the various countries, and to 
a decrease in the predominance given to personal opinions. 
Another force making for uniformity was the fact that cer- 
tain definite general arrangements are necessary to secure 
the power required in a modern locomotive, for as the pro- 
blem becomes more difficult the number of solutions is re- 
duced. To increase the efficiency compounding and super- 
heating were largely used. These twosystems, though appa- 
rently very different, both aim at modifying the physical con- 
ditions of the expansion, so as to reduce the interchange of 
heat between cylinder and steam, and make an increase in 


the ratio of expansion possible and profitable. Both systems | 


reduce those internal losses in the cylinder which limit the 
amount of really efficient expansion. Compounding acts 
by reducing the range of temperature in each cylinder, 
superheating by reducing the susceptibility of the steam 


to the action of the cylinder walls. After a careful study of | 


the various systems of compounding Mr. Demoulin reaches 


the following conclusions. Having in mind the advantages | 


gained by compounding in marine and stationary prac- 
tice, it is surprising to find that in locomotive work its 
advantages are still open to discussion, and that it has 
generally only shown a moderate saving of 10 to 12 per 
cent., or in rare cases 15 per cent., although by reason of 
its high pressure the locomotive engine would have seemed 
particularly well adapted to compounding. The reasons 
for this are that, in spite of its simplicity and the absence 
of condensation, the locomotive engine has always been 
very economical, and the varying service is not well 
adapted to compound cylinders. The economy to be 
effected is not disputed ; but English and American engi- 
neers have felt that the advantages were not sufficient to 


off-set the increased cost and complication, though in the | 
case of four-cylinder engines of large power experience | 


seems to show that the cost of maintenance does not greatly 


exceed that of two-cylinder engines of equal power, the | 
increase in the number of parts being off-set by the reduc- | 


tion of stress and wear on each part. The four cylinders 
offer real advantages in balancing the engine and dis- 
tributing the power. The book was written before the 
use of superheating had extended so widely as at present, 
and the author reserved judgment as to the final results 
to be obtained from a comparison between superheating 
and compounding. As an introduction to the considera- 
tion of the locomotives of the various countries, Mr. 
Demoulin sums up the general point of view of each 
country. The English railway companies are, he thinks, 
commercial undertakings before all else, and are little 
given to sudden changes or to experimenting with untried 
types. The engineers, who have their own ideals, are 
inclined to distrust innovations, and depart from the 
classic forms and proportions with regret, and only when 
the necessity is obvious and the result certain. This 
produces a special state of mind which must not be taken 
for routine, and which is in striking contrast with the 
eclectism and liberality of the German railway adminis- 
trations, which are often carried away by theoretical con- 
siderations, and which are ready to experiment on a 
considerable scale with untried devices. 

In railway matters England is not a land of experi- 
ment. It is the country of solid applications, which 
have always something of an air of finality, and in which 
ingenuity and the spirit of research are voluntarily 
limited to meeting practical contingencies. In any 
case, the intensity and regularity of the traffic, the large 
receipts per mile, the division and specialisation of the 
trains, the excellent quality of the fuel, the hig’) allowable 
axle loads, and the freedom of the companies, eliminate 
in England many of the difficulties encountered in other 
countries where more complex problems are offered. In 
America the necessity of an intensive production, to keep 
pace with the growing demands of an enormous system, 
have not given leisure for studying minutely certain 
details which might serve to reduce the weight or increase 
the efficiency. With this reserve Mr. Demoulin finds 
that the American locomotives offer a most interesting 
subject for study, particularly as regards increase in 
power. It must not be forgotten, he proceeds, that the 
Americans have preceded the Old World in this direction, 
and that it is largely to their example that the increase in 
power in European locomotives since 1896.is due. No 
one denies that the American engineers took the initiative 
in the creation and development of high-speed engines, 
with six-coupled wheels and bogie, and of the “ Atlantic” 
type, and that the general use of trucks of two or four wheels 
under all types of locomotives is due tothem. By raising 
the boiler, he says, much above the height considered 
permissible in Europe at that time, they were the first to 
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break through the fictitious limits which had hampered 
the development of the locomotive. The simple 
of raising the centre line of the boiler opened th 
to a growth which twenty years before had 
impossible. 

Mr. Demoulin supplements his general conclusions by 
giving details of a number of what were the most 
important modern locomotives at that time. As hana 
been said, he wrote when the practice of superheat 
ing was just beginning its rapid growth, and 
inclined to reserve judgment on this subject. 

A year later, 1907, we find a very full exposition of the 
advantages of superheating in modern steam locomotives 
(* Die Dampf lokomotiven der Gegenwart ”), by Geheiney 
Baurat R. Garbe. Mr. Garbe is well known as a vigorous 
advocate of highly superheated steam for locomotive ygo 
and of the Schmidt superheater in particular; and in hic 
book he expresses his, personal opinions with much force 
The first part of the book consists of a description of 
some of the largest saturated steam locomotives jy 
Europe and America, and an account of Mr. Carbe’s 
personal experiences in the United States. The tone jg 
hardly judicial, and many of the conclusions are, to say 
the least, debatable. A comparison is made of tests of 
a Chicago, Burlington, and Quincy balanced compound 
* Atlantic” type locomotive, weighing 89 tons, and a 4-4.) 
superheater locomotive of the Prussian State, weighing 
57.6 tons. Mr. Garbe concludes that, although the 
| American locomotive was 72 per cent. heavier, it was not 

capable of developing more power than the German 
}engine. This conclusion, which on its face is diff. 
jcult to accept, is arrived at by neglecting to 
| consider properly the grades on which the two engines 
| worked. The train loads and speeds were approxi 
mately the same, but the C., B. and Q. engine ran 
| from McCook to Akron, a continuous grade, giving y 
| total lift of 2044ft. in 148 miles, while the Prussian engine 
ran from Breslau to Sommerfeld and back, so that the 
net work against gravity was zero, The particulars as to 
the grades on the American run are givenin the p unphlet 
| from which the other particulars were taken, and the 
| neglect of this vital factor is inexplicable. It is the more 
| regrettable as it tends to lessen the confidence accorded to 
| other calculations in favour of superheating. The second 
and larger half of the book is devoted to the question of 
| superheating. The underlying principles are considered, 
and Mr. Garbe concludes that a high degree of superheat 
is essential, and that this should be calculated so 
keep the steam temperature from falling to the saturation 
| point before the steam is released after expansion. The 
| various types of superheaters receive critical examination. 
It is pointed out that about the year 1890 the work of Mr, 
Wilhelm Schmidt gave a new impetus to the use of super 
heated steam in stationary practice, and on the experiencé 
thus gained he was able to build up the present-day 
locomotive superheater practice. Mr. Schmidt was by 
no means the first to attempt to apply superheating to 
locomotives, but he showed how this could be practically 
done, and the present extent of the application is mainly 
due to his devices, and also, the reviewer would add, to 
Mr. Garbe’s untiring energy. For the dimensions of 
superheater cylinders Mr. Garbe recommends that the 
so-called characteristic C have values from 0.00188 to 
| 0.00210. 
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where d cylinder diameter in inches. 

l stroke in inches. 

D = driving wheel diameter in inches. 

W = weight on driving wheels in pounds. 
This, as has been pointed out by Obergethmann, 
give cylinders which, with a cut-off of about 20 to 25 per 
cent., develop a tractive power equal to about 10) per 
cent. of the weight on driving wheels, so that if the engine 
is to work much witha tractive force less than this 
percentage of the adhesive weight, it would be better to 
use cylinders smaller than indicated by the above rule. 
The horse-power which can be developed by a super- 
heater locomotive per square foot of heating surface is 
said by Mr. Garbe to vary for goods locomotives between 
0.46 horse-power per square foot at 40 revolutions per 
minute to 0.78 horse-power at 160 revolutions, and for 
passenger locomotives from 0.64 horse-power at 120 revo- 
lutions to 0.92 horse-power at 320 revolutions. These 
figures do not seem to err on the side of conservation. 

The book contains an interesting chapter on the forces 

due to steam and inertia in a two-cylinder locomotive, 
and concludes with full particulars of a number of 
important superheater locomotives and of tests carried 
out on them. Mr. Garbe’s ideal locomotive is a two 
cylinder single-expansion engine using highly superheated 
steam supplied by a Schmidt superheater. 
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A MODERN COTTON MILL. 
No. I1.+ 


Tue room containing the whole of the carding machines, 
drawing frames, slubbing, intermediate and roving frames, 
is about 200ft. long, and these machines are all driven 
from one long overhead shaft from the engine room. 
This shaft makes 240 revolutions per minute, and drives 
three countershafts at a similar speed by means of 
ropes. For the machines belt driving is employed, and 
the same remark applies to the extraction fans overhead. 

From the carding room the bobbins from the roving 
machinery are taken by means of a_ hoist into the 
spinning room—see Figs. 1 ante and 5 and one of 
the engravings in the Supplement published in this 
issue—immediately overhead where the last process in the 
conversion of the cotton into yarn takes place. This 
department has also been equipped throughout by 
Howard and Bullough, Limited, Accrington, and contains 


* Zeitschrift des Vereins deutscher Ingenieur?, 1907, page 705, 
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20,000 weft and 17,000 twist spindles. The special feature 
of this department is the driving of the spinning frames 
py means of ropes. The spindles make 9000 revolutions 
per minute spinning counts from 24 s to 40's weft and 
8500 revolutions per minute spinning from 26’s to 36’s 
twist. For the benefit of those of our readers who are 
not familiar with the terms employed in the textile 
industry, it may be pointed out that “counts” are the 
number of hanks in one pound avoirdupois, and one hank 
contains 840 yards, so that 82’s counts means that one 
1 of 32’s yarn will contain 82 x 840 = 26,880 yards. 
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Motion is given to the machine by means of a pulley 
fixed to a main tin roller, bands passing from this | 
tin roller round two spindles, one on each side of 
On each of the spindles is provided a 


the frame. 
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during the process of spinning and winding—first,” the 
force tending to cause the yarn to revolve round its axis, 
and, secondly, the force tending to draw the yarn inward 
to the spindle. It is the latter force which limits the 
softness of the yarn and the counts which can be spun, 
and it has not yet been found practicable to spin on a 
spindle of less than ;';in. diameter. 

From the plan—Fig. 1 ante—it will be seen that all 
the spinning machinery is driven from one main 
overhead shaft 250ft. long. This shaft is driven 
at a speed of 800 revolutions per minute, and the 
spinning frames are all separately driven by means 
of jin. cotton ropes over gallows pulleys, the latter 
being designed so as to give a straight lead for the ropes 





| to all the pulleys. The means by which this is effected is | 
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Fig. 5—SPINNING ROOM 


light and sensitive centrifugal clutch, consisting of 
thin metal wings, over which the bobbin drops freely. 
When the spindles have achieved a sufficiently high 
speed of revolution the wings of the clutch fly out 
by centrifugal action, and secure the bobbins from the 
inside. The tin rollers make about 900 revolutions per 
minute, or about one-tenth the speed of the spindles. 
Fixed on the main tin roller shaft is a wheel which drives 
by means of a train of gear wheels the wheels on the 
two front drawing rollers, and there are also other draw- 
ing rollers driven as in the roving frames. A series of 
rails carrying rings is caused to travel up and down the 
spindles, and thus form the shape of the bobbin. The 
process of spinning is briefly as follows :—The rovings are 
placed in the creel, from which they pass to the rollers. 
Here they are reduced to the requisite degree of fineness, 


shown diagrammatically in Fig..7, from which it will be | 


observed how the straight rope leads are obtained. This 
arrangement prevents chafing of the rope on the sides of 
the pulley grooves, which oceurs with a crooked lead. 
The gallows pulleys also serve as rope tighteners, the 
bottom pulley being made so that it can be raised and 
lowered by means of a hand wheel and screw, as shown 
in Fig. 8. This appliance was designed and constructed 


by the Unbreakable Pulley and Mill Gearing Company, | 


Limited, West Gorton, Manchester, who supplied all 
shafting and mill gearing for the whole of the factory. 
From the spinning room the bobbins of yarn are taken 
down the hoist to the doubling and winding machines on 
the ground floor, shown on the plan, Fig. 1. Here the 
warp yarn is first wound on barrel-shaped bobbins on a 
group of winding machines built on the American prin- 
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bobbins pass into the V-shaped creel—shown"in one of 
| the engravings!tin the Supplement, entitled winding 
| and warping rooin—where about 500 ends of twist yarn 
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Fig. 7—ROPE DRIVE 


are made into a warp on the Livesey warping machines 
ready for the looms. On each of these warping machines 
about 30,000 yards of the warp are wound on to beams. 























Fig. 8-GALLOWS PULLEY BRACKET 


Interesting features on these appliances are the self-stop- 
ping motion and special indicator for measuring the amount 





Fig. 6—-BARBER WARP 


After leaving the front rollers the requisite amount of | 
twist is put in by the spindle, and the yarn is wound on 
the bobbin by reason of the friction between the traveller | 
and the ring. There are two forces at work in the yarn 


ciple by the firm of Henry Livesey, Limited, Blackburn. | 


These machines are different from the usual type of winding 
machine. The spindles are arranged in single rows, and 
are on the Rabbath principle. From these machines the ' 


TYING MACHINES AND ACCESSORIES 


of material on the beam. The tension of the yarn is kept 
uniform while winding the beam by means of a cone 
drive, thereby reducing breakages of the yarn and in- 
creasing the production. Power is applied to the winding 
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drum through a pair of cones with a shifting belt which is 


regulated automatically to vary the speed from the full 





passed simultaneously between and round rollers running | process is automatically carried out, and the 


in size. Afterwards, in the same machine, the warps are 


to the empty bobbin. The belt automatically sets itself | dried by being passed round rollers which are heated by 
| hot air, the further drying being completed by the action | 1000 Northrop looms. 


when a fresh beam is introduced, and a slow-speed start- 
ing metion prevents starting too suddenly. 

The power for the doubling, winding and warping 
machines is distributed from one main shaft which runs 
at 250 revolutions per minute. This shaft in turn receives 
motion by means of bevel gearing from the shaft which 


drives the machines in the loom shed. The doubling 
machines are driven by single ropes from the main shaft, 
but the winding machines have their own common 
countershaft, which is driven at a speed of 125 revolutions 
per minute from the main shaft by a belt. The ten 
warp mills are also operated from a common counter- 
shaft, running at 150 revolutions per minute, and this 
shaft in turn derives motion from the main shaft. 




















Fig. 10O—SECTION OF TYING MACHINE 


The warps from this department are next conveyed on 
large reels or beams into a department where they 
undergo the process known as sizing, in order to toughen 
the ends and so prevent breakages during the weaving 
operations. To facilitate transit from one department 
to the other an overhead runway is provided adjacent 
to the warping mills. In the sizing or “slashing” 
machines—shown in one of the engravings in the 
Supplement—the warp from a number of beams is 


of fans before the warps are wound on to a beam at the 
other end of the machine. The sizing plant was supplied 
by Henry Livesey, Limited, Blackburn, and is provided 
| with two alternative systems of driving. When the 
/ machinery in the mill is working the power for the sizing 


Fig. 9—ENLARGED VIEW OF KNOTTER CARRIAGE 


machines is obtained from a countershaft, which is 
driven at a speed of 150 revolutions per minute, by means 
of bevel gearing from the shaft which drives the weaving 
shed machinery. Belts are used for the transmission. 
There is also a light countershaft driven by a belt from 
the main shaft for actuating the stirring mechanism in 
the size becks or vats. This is the only department of 
the mill which is driven by means of a clutch, the latter 
being provided in order that the machinery can be driven 





separately by means of a gas engine when it is not neces- 
sary to run the mill engine. 

From the sizing room the warps on their beams are 
next taken into the drawing-in room shown on the plan, 
Fig. 1. Here the warp ends are drawn by hand labour 
into the healds and reeds which are later inserted in the 
looms. Before going to the weaving shed, however, the 
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Fig. 11—FEED:AND SELECTOR MECHANISM 


new warp threads have to be tied to old warp threads. 
This tedious operation is still very largely done by hand 
labour by an operator called a “ twister” or “ twirler,” 
and not infrequently results in bad workmanship. At 
the Eccles Spinning and Manufacturing Company’s 
mill the Barber tying machine ‘has been installed. 
This machine is an American invention, and is being 
introduced into this country by the firm of Barber 





and Colman, Limited, King-street West, Manchester. It 
is extremely ingenious, and some idea of the rapidity 
with which it works will be gathered from the fact that 
it will tie at the rate of 100,000 ends in ten hours. Two 
“twisters”? would in the same time twist about 23,000 
ends. Briefly, it may be stated that the method adopted 
in the Barber machine is so to clamp the old and new 
warps as to hold them in two parallel sheets, supported 
one above the other, the old warp being uppermost. The 
object of the mathine is then to pick the proper threads 
from these two sheets and tie them together, The whole 





| 





: é machine j 
driven by an electric motor. So speedily does it vane 
that the one machine suffices to do all the tying in for 


In Figs. 6 and 9 we reproduce photographic representa 
tions of this machine, together with its accessories, which 
include two beam trucks, one loader, and an overhead 
carrying frame. From Fig. 6 it will be observed that 
while one set of warp threads is being tied to the warp 


threads already in the healds or reeds, another warp is 
being prepared on its loader. The last-named appliance 
serves to fix the old warp in position preparatory to 
placing upon the knot-tying machine, and is conveyed to 
the tying machine by means of the overhead frame. The 
new warp from the sizing machine, previously alluded to, 
is placed in one of the beam trucks, and swung round so 
that its sheet of threads may be brought into the machine 
and securely fastened, preparatory to placing the old warp 
in the machine. Then the old warp is placed over the 
new warp, as shown in the diagram Fig. 10. The pre- 
liminary operations being completed, the machine is set 
in motion, and the threads of the two warps are tied 
together and the ends are cut off. During the time that 
the travelling head of the machine is operating on the 
two sheets of threads, the warp previously tied in, which 
when removed was in the other beam truck, is being 
handled by the operator in drawing the harnesses and 
reed and back-stop motions, if any, along over the knots 
which have been tied. If there are any broken threads, 
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Fig. 12—SELECTOR HOOKS 


these are tied, and the beam is ready for the loom. The 
knotter-carriage removed from the bed of the machine is 
shown in Fig. 9, the direct-current motor which supplies 
power to drive the mechanism being seen on the right 
hand. Upon the motor shaft is mounted a suction fan, 
which carries the short ends trimmed off by the knotter, 
and deposits them in the cylindrical receptacle on the 
extreme right. In Fig. 10 is shown a transverse section 
of the machine showing the relative positions of the 
machine, warp and harnesses, as well as the selectors and 
feed levers. Fig. 11 is a side elevation showing only 
the feed mechanism and selector mechanism diagram- 
matically. In Fig. 10 the old warp is shown clamped in 
the warp carriage, and the new warp from the beam in 
its clamps on the bed of the machine. In the figure A 
denotes the knotter carriage, B the selectors, C the feed 
levers, E the toggle levers, by which the warp clamps D 
are caused to stretch the warps; FF the harnesses 
suspended upon the old warp; G is a rack bar secured 
above the bed by means of which the warp clamps D are 
caused to stretch the warp; H is the inverted U -shaped 
carriage for the old wasp; to-which is fixed the rack bar f 
extending parallel to the rack bar G, This permits a 
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lay of the compensating feed mechanism whereby the | drawn away by the fan, and longer ends which are cut 
Si cerp carriage is given a movement backwards and | before the knotter comes into action remain in the clamps. 


forwards to compensate for the different spacings of the 


threads in the two warps. Referring to Fig. 11, J is a pinion 
secured upon the shaft of the ratchet wheel J}. This pinion 
is adopted to mesh with the rack bar G—Fig. 10—and by 
its rotation feeds the carriage along the bed; L is a pinion 
of the same size and pitch as the pinion J, and secured upon 
the shaft of the ratchet wheel L'. The sensitive 
mechanisms for feeding the carriage and operating the 
compensating feed are similar. The L-shaped feed lever N 


Should the selectors for any reason fail to select a thread, 
the two slides above described are arrested in their inward 
movement towards the knotter, and aspecialcam and pawl 
are brought into action, thus permitting the selectors to 
make a further attempt to select the thread. Four such 
attempts can be made before the cam is moved suffi- 
ciently to knock off the machine. 
Messrs. Barber and Colman are also the makers of a 
most ingenious hand knotter used by the winders. It is 
is pivotally mounted on the knotter carriage A in such | an appliance weighing only about 4 02., and worn on 
a position that its upper end, which terminates in the | the left hand of the winder. With this piece of mechanism 
ofiset finger N', encounters the foremost warp thread. | one downward movement of the thumb is sufficient to 
The opposite end of the L-shaped lever lies in the path of | make a knot and trim the ends, while its presence does 
a segmental stud O, fixed upon the bell-crank lever 0", 
and this bell-crank lever O! is oscillated by means of a} 
finger X on the selector arm P as shown. The spring O* 
tends to move the bell-crank lever O! to the left against | 
the action of the finger X. O! carries at the outer end a 
yaw! 02, which is adapted to engage the ratchet wheel 
fixed on the pinion J. The oscillating movement of the 
pawl is not positive, and when the segmental stud O is 














engaged by the arm of the feed lever N the movement of 
the arm and pawl O? is not sufficient to take a tooth on 
the ratchet wheel. When the finger N* is engaged by the 
warp thread the opposite end of the lever N will lie in the 
path of the stud O, and limit the latter's oscillating | 
movement and the arm O',so that the paw] 0? does not take | 
a tooth on the ratchet wheel. When no warp thread is in 
position to engage the finger N' the opposite end of the 
lever N is held elevated by the spring N*, so that the 
lever is withdrawn from the oscillating path of the stud | 
0. In this way the pawl O? is permitted to oscillate 
sufficiently to take a tooth on the ratchet wheel J', and 
so rotate the wheel and pinion J. This rotation of the 
pinion feeds the knotter carriage towards the warp 


Fig. 13—NORTHROP MAGAZINE 


not interfere with any other duties that the winder may 
| have to perform. 

From the tying machine the warps are taken into 
the weaving shed, which is also on the ground floor, 
and measures about 260ft. square. It contains 1000 
Northrop looms, arranged as shown in the plan— 
Fig. 1 ante. The main power shaft is carried overhead 
along one side of the room, as shown in two of the 
\ t engravings in our Supplement, and runs at 160 revo- 
threads that have not been tied, thus accomplishing the | ]utions per minute, being rope driven from the main 
feed. , ;engine. This main shaft drives twenty-one parallel 

The upper compensating feed moves the old warp | : 
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Fig. 15—CHARGING MECHANISM 


| 
| 
| countershafts at right angles across the room by means of 
| bevel gearing. The countershafts are spaced 12ft. apart, 
| and revolve at 150 revolutions per minute. Each loom 
| is separately driven by means of a belt and fast and loose 
carriage sometimes faster and sometimes more slowly than | pulleys from the overhead shafting, and stops automatic- 
the lower feed moves the knotter carriage, but, as above | ally when an end of yarn breaks. The Northrop loom 
stated, both are actuated by the absence of warp threads lhas also an automatic self-bobbining device which 
at the selectors. The mechanism for operating the selectors | obviates the necessity of stopping to replenish the weft 
is shown also in Fig. 11. The selector levers P P are | in the shuttle. By adopting this automatic arrangement 
oscillated synchronously toward one another by means of | one operative can attend to from four to six times as 
the excentric Q and lever P!. The forward ends of the | many Northrop looms as is possible with the ordinary 
levers P carry the selectors R R, upon the end of each of | looms, thus reducing perceptibly the cost of production. 

which is the hook R'—F ig. 12—and the oscillatory move- | Figs. 18,14 and 15 show the charging mechanism of 
ments of the pivoted selector levers P P impart an inward | the Northrop loom. A rotary magazine or battery is 
and outward movement to the selectors RR, and the | employed. at one side of the loom, and is carried 
hooks R! are reciprocated across the plane of the warps. | immediately above the shuttle-box. This magazine is 
The selectors move in and out in unison, and their hooks | filled with pirns, bobbins or cops of “weft” yarn, and 
engage a single thread from each warp upon each inward | upon the weft in the working shuttle becoming 
movement. It should be pointed out that the selectors | exhausted, the weft-fork A—Figs. 13 and 14—is not tilted, 
are pivotally supported upon the free ends of the selector | and is drawn backwards by the usual mechanism. 
levers. Ag the threads are selected they are moved in- | Instead, however, of knocking the setting on handle out 


| 





Fig. 14—PART END VIEW OF LOOM 








fixed at the bottom of a short arm of an L-shaped lever, 
which constitutes the pusher B in Fig. 15, the whole 
lever being hinged and free to turn on the stud L. Thus 
the forward movement of the lathe operating through the 
catch H and the pusher B forces a pirn, cop, or bobbin 
from thé magazine into the shuttle M, and ejects the 
spent cop through the bottom of the shuttle down a shute 
N intoa hopper. The new cop, bobbin, or pirn being now in 
the shuttle, the next operation is to thread the shuttle. To 
do this a special self-threading shuttle is employed, which 
has a brass casting fixed in the upper side at one end, 
through a slit formed in which the thread passes automati- 
cally into the shuttle eye as the shuttle passes across the 
loom on the second “ pick ” after it has been replenished. 
These looms are fitted with a warp stop motion, by the 
use of which the machine is immediately stopped on the 
breaking of a warp thread, and thus the weaver is afforded 
considerable relief. The warp stop motion is shown in Fig. 
16. Briefly, the “motion” consists of a thin steel drop wire, 
some 3}in. long, suspended by a warp thread passing 
through a round eye in its centre and having aslot above, 
through which is passed a fiat bar, keeping the drop wire 
in position in the warp stop box. At the bottom of this 
box is a serrated vibrator moving with a reciprocating 
motion by means of a simple excentric on the tappet 
shaft. The *reaking of the warp thread, allowing the 

detector to fall in the path of this vibrator, immediately 

puts into action a knock-off finger in connection with the 

starting handle. The apparatus is as simple as it is 

ingenious, and does away with the necessity on the part 

of the operative to be always on the look-out for loose 

ends. We are indebted for some of the above particulars 

and diagrams cf ine Northrop loom to a paper read 

recently by Mr. Frank Nasmith before the Manchester 

Association of Engineers. 

From the weaving shed the clothis taken into the inspect- 

ing room—illustrated in one of the engravings in the 





Fig. 16—-WARP STOP MOTION 


Supplement—where it is inspected by girls, plaited, 
folded and pressed ready for dispatch. The inspecting 
machines are operated by means of an overhead counter- 
shaft extending the full length of the room, and running 
at 76 revolutions per minute, the shaft being driven by 
means of rope gearing from the main shaft in the weaving 
shed. The inspecting machines are driven by belts and 
fast and loose pulleys, and briefly consist of a frame, a 
séries of rollers, and a large board over which the cloth is 
slowly passed. The rolls of cloth are laid in a cradle 
which is placed in front near the bottom of the machine 
for ease of handling. The cloth is passed over the table 
and all face ends are removed. Then it is brushed with 
special brushes on the face and back of the cloth to 
remove all loose ends. The machines, of which there are 
twelve, are provided with a reverse motion operated by a 
foot treadle to enable the cloth to be run back again over 
the table if necessary. These machines are made by 
Henry Livesey, Limited, Blackburn. 








THE DESIGN OF BATTLESHIP ENGINES.—At a meeting of the 
Glasgow branch of the Association of Teachers in Technical Insti- 
tutions, which was held in the Technical College, Glasgow, Mr. 
Alexander Norwell, B.Sc , C.E., occupying the chair, Mr. Alex. Gal- 
braith, F.R.S.E., assistant superintendent engineer, Cunard Steam- 
ship Company, Liverpool, read a paper entitled ‘‘Some Notes on the 
Procedure in Designing the Engines of a Battleship.” The author 
showed how the plans for engines of the description mentioned are 
prepared, special attention being given to such points as the pre- 
liminary design and the overall length. The method of determin- 
ing the centre of gravity of the engines, the boilers, and the 
auxiliary machinery was next touched upon; then followed an 
explanation of the most important calculations. Every point of 





wards by means of two slides and are presented to the | of its notch, the rod B raises a controlling latch marked 
knot-tying device. The short ends cut by the knotter are | H in Fig. 15. This catch is loosely mounted on a stud 





outstanding importance from the commencement of the design to 
its completion was explained in detail by a series of lantern slides, 
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UNEMPLOYMENT INSURANCE. 


(From a Special Correspondent.) 
No. IL* 
COMPULSORY + VOLUNTARY SYSTEMS. 

GRANTING that, up to the present, voluntary schemes 
of unemployment insurance are the rule and a compulsory 
scheme the exception, it is not difficult, even with the 
bad example of St. Gall on our flank, to demonstrate that 
the Board of Trade has wisely advised the Government 
in its choice of the compulsory system, and in so doing 
to make out a case forthe contention that the compulsory 
is the only possible basis for a State system, at any rate 
in this country. Mr. Winston Churchill stated the nega- 
tive argument as against the voluntary principle in this 
connection most cogently :—“ If they adopted a voluntary 
system of unemployment insurance they were always 
exposed to this difficulty. The risk of unemployment 
varied so much between man and man, according to his 
qualities, character, temperament, demeanour to his 
superiors, that a voluntary system of unemployment 
insurance, which was State-subsidised, always attracted 
those workers who were most likely to be unemployed. 
That was why all voluntary systems had broken down 
when tried, because they accumulated a preponderance 
of unemployed fatal to its financial stability. On the 
other hand, the compulsory system of insurance, which 
did not add to the contribution of the worker from out- 
side had also broken down, because of the refusal of the 
higher-class worker to assume unsupported the burden of 
the weaker members of the community.” 

For these reasons the Bill of the Government will aim 
at a scale of benefits which will be somewhat lower in 
amount and in duration than those which the better 
placed trade unions are paying at the present time. But 
they will be benefits which, nevertheless, will afford a 
substantial weekly payment over a period which will 
cover the greater part of the average period of unemploy- 
ment for all unemployed persons in the group of 
scheduled trades ; 5d. to 6d. per man per week, made up 
of contributions, not necessarily equal, between the 
workmen, the employers and the State, will enable the 
suggested scale of benefits to be paid. 

If we wish to see how inevitably the purely voluntary 
system of unemployment insurance fails of its greater 
purpose we need look no farther than the admirably 
organised Cologne scheme. Backed by an able adminis- 
tration, which, in the case of the Cologne labour 
exchange, has achieved a remarkable measure of 
practical success, the scheme of municipally sub- 
sidised unemployment insurance established in 1896 
was given every advantage which could favour its 
permanent usefulness. The scheme provided against 
winter unemployment only and excluded all-persons who 
had not resided at Cologne for one year, those also who 
did not follow a definite trade, and expressly excluded 
casual labourers. Another set of conditions, that 
premiums must be paid for thirty-four weeks in the year, 
and that four weeks’ arrears disqualified from benefit, 
made the exclusion of the irregularly employed most 
effectual. The benefits paid were 2s. a day for the first 
twenty days of unemployment, and 1s. a day for a maxi- 
mum of twenty-eight further days. In the winter of 
1907-8, only 1103 actually came upon the fund. The 
Cologne labour exchange found temporary employment 
for 891. In this and in other ways the actual benefit 
paid by the fund was reduced to £2433 for 29,899 days of 
unemployment. The narrowness of the scheme and its 
very limited area of beneficent influence have nowhere 
been more fully appreciated than in Cologne and among 
the able administrators of the system themselves. They 
have accordingly given practical consideration to the 
conversion of their own scheme into a modification of that 
of Ghent, which is fast becoming the model for all conti- 
nental schemes of unemployment insurance. 

After five years’ existence the Leipsic system of volun- 
tary insurance, according to its last report, attracts no 
more than 227 members. No wonder that it has been 
described as “a carefully disguised failure ’—a criticism 
which at least one competent critic has been emboldened 
to extend to the voluntary systems in operation at Miihl- 
hausen and Cologne on the strength of the official reports 
from both municipalities. 

The Ghent model.—With ten years of useful work 
behind it, the Ghent system of assistance to unemployed 
workmen through their trade unions is entitled to greater 
attention than could justifiably be bestowed upon unsuc- 
cessful and transitory schemes. Moreover, as we have 
seen, itis by way of finding general acceptance on the Con- 
tinent as the model upon which, with necessary allowances 
for local circumstances, all up-to-date voluntary systems 
should be organised. Subject to the conditions that the 
subsidy must not exceed 94d. per day per man, and is 
only paid for sixty days in any one year, the Managing 
Committee of the Ghent Municipal Fund may add to the 
unemployed benefit by the workman’s trade union a sum 
equal to a certain percentage of that payment. A 
monthly meeting of the Committee is held at which 
there is an ascertainment of means and necessities, and 
the percentage is then determined, the understanding 
being that in no case shall the ratio of the subvention 
exceed 100 per cent. of the trade union benefit. Strass- 
burg is one of the imitators of Ghent, but with a differ- 
ence. A year’s residence in Strassburg is required to 
qualify for the municipal subvention. Thus, in the year 
1906-7, when the trade unions paid £760 in unemploy- 
ment benefit, the municipality added but £175; and the 
practical value of even this small contribution to the 
alleviation of the evils attendant upon unemployment is 
still further lessened by the fact that just those trades in 
which unemployment is most persistent were excluded 
from participation in the municipal subvention. 

Dr. Jastrow, a German economic expert, called upon 
by the Municipal Council of Charlottenburg to draw up a 
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memorandum on existing German systems of insuring 
workmen against unemployment at the public cost, 
unwittingly emphasised just those difficulties of the 
voluntary system which have been set down here, viz.:— 
(1) The difficulty of determining the question: Is the 
unemployment really involuntary ? (2) how to control the 
individual case of unemployment while it lasts; and 
(3) the decision as to what is the “ suitable work ” which 
aman must accept on pain of losing his insurance pay. 
A national system of labour exchanges, such as has been 
founded in this country, takes the entire responsibility for 
determining these questions upon its shoulders. The 
applicant has to approach the manager of the bureau in 
appealing for out-of-work benefit, which will, however, 
only be paid when the resources of the labour exchange 
in finding employment for the man have been exhausted. 
So far as human imperfections permit we have here 
devised the absolute guarantee that State unemployed 
benefit will not be given to a single undeserving 
recipient. 

Norway and Denmark.—¥or Great Britain, however, 
there are more instructive object lessons in unemploy- 
ment insurance than Belgium or Germany can supply. 
The Norwegian Legislature in 1906, and the Danish 
Legislature in 1907, passed Bills for the establishment 
of systems of unemployment insurance assisted by State 
and Communal subsidies. In Norway an Act for the 
establishment of a system of public labour exchanges 
took effect on the same day as the Unemployment Insur- 
ance Act. Here, then, we have the closest approach to 
the legislation contemplated in this country. The most 
courageous action of the Norwegian Parliament lay in 
attacking just that phase of unemployment which the Ghent 
and Strassburg systems almost ostentatiously ignored, 
and precisely because it is the crux of the problem. The 
Norwegian Act of Parliament contains provisions for 
extending unemployed benefits to the unorganised sections 
of the working classes. Section 6 provides that “ Any 
Unemployment Insurance Fund affiliated to an Associa- 
tion [Anglice, trade union} must, in order to be entitled to 
reimbursement [from State or Communal subsidies], 
allow persons engaged in the same trade as the members 
of the Fund to insure themselves therewith, on the same 
conditions as such members, even though they are not 
members of the Association. Such last-mentioned 
insured persons shall, however, not be entitled to take 
any part in any decision with respect to the rules of the 
Fund or in the administration of the Fund, unless the 
Association shall pass a special resolution on this subject. 
Further, in so far as the cost of administration of the 
Fund shall be defrayed by the Association in question, 
the Fund may impose upon such members a contribution 
increased by 10 per cent. to cover such cost, and should 
this prove to .be insufficient, the Fund may, with the 
consent of the Department, further increase such contri- 
butions by an amount which shall not exceed 15 per 
cent.” 


Unfortunately, however, this well-designed attempt to 
deal equitably with the necessities of non-unionists as 
well as unionists proved such a stumbling-block in the 
way of the working of the Act as a whole that, for all 
practical purposes, this important piece of legislation was 
inoperative for a year or more. This obligation imposed 
by the law upon the trade unions of carrying out the 
insurance of the unorganised workpeople was indeed 
made a casus belli in the political fight at the Norwegian 
general election of 1906. The National Labour Union, at 
the instance of the Social Democratic members of Par- 
liament, called upon the trade organisations affiliated 
to it to abstain from intimating their adhesion to the 
law, or, where their adhesion had been intimated, to 
withdraw it. But when the Social Democratic Party 
brought in a Bill to repeal Section 6 of the Act it 
was defeated, and the coast was at least clear for 
further effort in the direction of bringing the law into 
operation. Yet, as might have been anticipated, the 
antagonistic attitude of the Social Democratic section has 
by no means been altered, on the contrary, intensified, by 
the defeat of its Bill, and the prospects of unemployment 
insurance in Norway are to that extent clouded. More- 
over, it was not till July, 1908, when the Norwegian Act 
was, in accordance with proposals made by the trade 
unions, amended by making the State subvention of the 
funds one-third, instead of one-fourth, of the benefits 
paid, that the fourteen national federations and five local 
trade unions which were disposed to give in their adher- 
ence to the law actually proceeded to organise the unem- 
ployment insurance system in conjunction with the State 
and the Communes. No such adequate test of the system 
as would justify inferences being drawn from it for the 
profit of other countries and communities is therefore 
available as yet. 


Seventy thousand insured workmen.—In Denmark, 
where the percentage of organised workmen in all trades 
is uniformly high, perhaps the highest in the world, no 
such difficulty as has just been discussed has arisen, at 
any rate in any serious degree, and not in the least 
approaching the pass to which things were brought in 
Norway. The Danish law permits any workman to benefit 
by the existence of the Unemployment Insurance Fund 
provided he satisfies the general conditions. But the Act 
gives discretionary power to the managers ofeach andevery 
such fund to refuse membership to undesirable persons on 
good showing that they may justly be so described. 
Thirty-six trade funds and one local fund were established 
in a little over one year from the Royal Assent: being 
given to the Danish Act, some 75,000 working persons 
thus being placed in a position to benefit from the State 
or Communal subsidy. At the end of 1908 there were 
41 unemployment insurance funds in existence in 
Denmark, thus insuring 77,000 members. These num- 
bers compare most favourably with anything accom- 
plished in Belgium or Germany, and, so far as numbers 
entitled to benefit go, illustrate the larger life and greater 
usefulness of the State system of unemployment insur- 
ance, whether it be onthe compulsory or the voluntary basis. 
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Denmark does not appear to have provided itself with 
the proper complement of the unemployment insurance 
fund, namely, the labour exchange, but has substituted a 
public official denoted “ Inspector of Unemployment,” 
It may fairly be assumed that the system has worked the 
less smoothly because of the absence of a proper check 
and regulation such as the labour registry supplies. The 
local authorities have shown some natural anxiety con. 
cerning the extent to which they may proceed jp 
granting the necessary subventions. The Municipality 
of Copenhagen, which voted £2778 as subsidy to the 
unemployment insurance fund of the capital in 1908 
increased its municipal grant in 1909 to £7222. As the 
amounts of such subventions grow there will be a pro- 
portionate growth of a body of opinion in favour of 
direct State grants. In order to obtain a subsidy the 
trade union fund has to satisfy the Inspector of Unem. 
ployment that it is on a sound basis. 

Under the Danish system assistance is given in the 
form of travelling pay, contributions towards rent, daily 
cash allowances, and assistance in kind. These are excel- 
lent assurances that the benefits will be rightly used and 
will really relieve the stress caused by unemployment, 
On the other hand, they assume too much of a charitable 
and out-relief character to permit of their adoption in 
this country. That they are regarded in this light evey 
by the Inspector of Unemployment is fairly obvious from 
the fact that this official has publicly deprecated the idea 
of paying the subsidies directly into the hands of un- 
employed workpeople, on the ground that, if this were 
done, no certainty could be felt that the money would be 
used for the purposes for which it was intended. From 
this it is clear that the Danish law is being administered 
in a spirit which would destroy the possibility of the 
success of any measure of unemployment insurance in 
Great Britain. 

Conclusions.— Any review of existing systems of wnem- 
ployment insurance which is at all extended and com. 
prehensive must bring the reflection that in this, as in 
other matters, our legislators must have strict regard for 
national characteristics and the vastly varying social and 
industrial conditions which prevail in different countries. 
For a complete understanding of the complexities which 
exist in these respects, and the general ways in which 
they have been met, the reader is referred to that useful 
compendium of impartial information, “ Insurance Against 
Unemployment,” by D. F. Schloss (P. 8. King and Son, 
3s. 6d. net), to which the present writer is indebted 
for many details. For the most part the attempts 
which have already been made to establish effective 
systems are helpful only in the warnings they 
offer against the rocks or which unemployment 
insurance schemes may only too easily make ship- 
wreck of themselves. From such a_ survey the 
British student of affairs is likely to return with a 
strengthened conviction that the practical genius of his 
own countrymen, which has been responsible for the 
origination of trade union benefit funds, is capable of 
making a much better hand of this ticklish business. 
On the lines which were foreshadowed at the outset of these 
articles—that is to say, a compulsory national scheme, 
applied to carefully selected trades in which unemploy- 
ment is greatest and most permanent, worked in associa- 
tion with the trade unions, and differentiated in contri- 
bution and benefit scales for each of the trades on which 
it is obligatory—a scheme will be presented to the House 
of Commons which may so far commend itself to all 
parties that, as was the case with the Labour Exchange 
Bill, it will be treated as a non-partisan and practically 
unopposed measure. The Board of Trade has gained 
some credit for dealing with such questions in a very 
practical spirit, with equal regard for the interests of em- 
ployers and employed, and to the end that the State may 
be served in all its higher purposes. In this confidence 
the Legislature will give the Bill for the establishment of 
a system of insurance of workmen against unemployment 
a favourable reception, whilst reserving the right of that 
critical examination which a measure of so much social 
importance unquestionably demands. 

In a third, and final article, I propose to discuss the 
criticisms of ‘‘ Unemployment Insurance” offered by Sir 
Benjamin C. Browne, in THE ENGINEER of March 25th 
last. 





H.M.S. COLOSSUS. 


Wirn the launch of the Colossus from the yard 
of Scott’s Shipbuilding and Engineering Company, 
Limited, Greenock, last Saturday, a notable addition 
was made to his Majesty’s Navy. This vessel, which 
comes within the 1909 Estimates, represents the 
highest development of battleship design. Omitting the 
battleship-cruisers of the Indomitable class, the Colossus 
is the ninth vessel of the Dreadnought type in the 
British Navy, and with the same exceptions, the first of 
these to be constructed on the Clyde. _ Like the Neptune, 
launched last September, and the Hercules, to be 
launched next month by Palmer’s Shipbuilding and Iron 
Company, Jarrow-on-Tyne, the Colossus has’ a displace- 
ment of 20,250 tons, a length of 510ft., a beam of 86ft.. 
and a speed of 21 knots. The propelling machinery will 
consist of Parsons turbines supplied with steam from 
Babcock boilers, the horse-power required being esti- 
mated at 25,000. It will thus be seen that the newer 
vessels represent a considerable increase in all directions 
over the original Dreadnought. 

The armament likewise has been improved. In 
gun power she will be superior to her forerunners. 
Thus the ten 12in. guns with which this class of vessel 
is armed in the British Navy will have a length of 50 
calibres in the Colossus, as against a length of 45 calibres 
in the first four Dreadnoughts. In this respect the 
design follows the precedent set in the Vanguard, Colling- 
wood, St. Vincent, and Neptune. In the arrangement of 
the guns, however, a noticeable departure has been made 
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in the case of the Neptune and Colossus. Unlike the | 
preceding vessels, in which only eight of the ten guns are | 
available for a simultaneous broadside, the latest | 
Dreadnoughts will be able to bring all ten guns into | 


action in this position. To secure this, the increased length | 


of deck has been turned to good account by placing the | launching weight of which was about 7500 tons, without 


pair of midship barbettes en echelon. The three other | 


The launch on Saturday was carried out most success- 
fully. At the request of the Admiralty, the naming cere- 
mony was performed by Lady Colebrooke, who was 
supported by a distinguished company of guests. Shortly 
after eleven o’clock the cord was cut, and the hull, the 


hanging on the ways ,for any appreciable time, moved 

















H.M. FIRST-CLASS BATTLESHIP COLOSSUS 


barbettes are placed, as before, on the centre line of the 
ship, one forward and two aft of the funnels. The 
Secondary armament for repelling torpedo-boat attacks 
Consists of sixteen 4.7in. guns. With regard to her 
armour plating, it is doubtful if there will be a reduction 
in weight, as suggested in recent discussions. 


steadily down into the water. From the commencement 
of the movement until the vessel was completely afloat, 
a period of 584 seconds only elapsed, and in every 
way the builders were justly pleased with the success 
of the day’s proceedings. Immediately after being 
launched, the vessel was taken in tow by three 























tugs and removed to the fitting-out basin of the yard. 

A successful luncheon was afterwards served in the 
office buildings, the guests numbering about 450. Mr. . 
C. C. Scott, who presided, in proposing “ Success to the 
Colossus,” remarked that, as far as he could trace, the 
vessel just launched was the eighth in the British Navy 
to bear the name Colossus. Each predecessor had had a 
distinguished and useful career, and his firm, he said, had 
every possible pleasure in being associated with a name 
which had such a high place in the naval annals of this 
country. Speaking only an hour or so after the launch, 
he yet could not refer to the vessel as the latest addition 
to the Royal Navy, as soon after their ceremony that 
morning, Messrs. Denny, on the other side of the river at 
Dumbarton, had committed to the water on the same tide 
the Australian destroyer Yarra. Rear-Admiral Bearcroft, 
who replied, referred to the expeditious manner in which 
the vessel had been constructed. Less than nine months 
ago the keel had yet to be laid, and for the rapid progress 
made since that date the highest credit was due to the 
builders. The health of Lady Colebrooke, proposed by 
Mr. Scott, was then replied to by Lord Blythswood, and 
that of the builders, proposed by Sir Hugh Shaw-Stewart, 
by Mr. Robert Scott and Mr. C. Mumme. 





THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocIATION —The seventh general meeting of the session was 
held at the Institution on Monday, 11th April, Dr. Hele-Shaw, 
member of Council, in the chair. A paper entitled ‘‘ Mechanical 
Flight” was presented and read by Mr. A B. E. Cheeseman, 
graduate. The discussion was opened by Mr. M. G. Duncan, and 
an interesting discussion followed, in which the following took 
part:—Messrs 8S. A. Smith, P. Petrie, J K. Aykroyd, and A. J. 
Aitken Dr. Hele-Shaw contributed some interesting remarks, 
and the meeting terminated with a vote of thanks to the chairman. 


IRON AND STEEL InstituTE.—The annual meeting of the 
Institute will be held at the Institution of Civil Engineers, Great 
George-street, Westminster, on Wednesday and Thursday, the 
4th and 5th of May, 1910, commencing each day at 10.30 o'clock 
a.m. The following is a programme.of the proceedings :—On the 
Wednesday, at 10.30 a.m., there will-be a general meeting of mem- 
bers, at which the Council will present their report for the yeap 
1909, and the president will deliver his opening address. A selec- 
tion of papers will be read and discussed. On the Thursday, at 
10.30 a.m , the awards of the Andrew Carnegie Research Scholar- 
ships for 1910 will be announced, and a selection of papers will be 
read and discussed. The annual dinner of the Institute will be 
held in the Grand Hall of the Hotel Cecil on Wednesday, May 4th, 
1910, at 7.0 for 7.15 p.m., under the presidency of his.Grace the 
Duke of Devonshire, supported by the vice-presidents and Council ; 
and it is particularly requested that applications for tickets be 
made not later than Saturday, April 30th, to Mr. G. C. Lloyd, 
secretary, 28, Victoria-street, London, 8.W. Tickets will be 
issued in the order in which applications are received to the 
extent of the number of seats available, 
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THE PORT OF DOVER. 


AT the Royal Society of Arts, on Wednesday, April 13th, 
Mr. A. T. Walmisley, M. Inst. C.E., the Engineer to the 
Dover Harbour Board, read a paper on ‘‘ The History of the 
Port of Dover.’’ Mr. Walmisley stated that as early as the 
end of the third century Dover was a place of note, and had 
been chosen as one of the usual sites of anchorage of the 
Home Fleet of the day, maintained to protect the Kentish 
coast against pirates. Not until the reign of Henry VII., 
however, did Dover possess any harbour works worthy of the 
name. King Henry helped John Clark, the Master of the 
Maison Dieu, to construct a little wall or pier at the mouth 
of the river Dour. This formed the nucleus of the harbour, 
which for just four hundred years has been in the making. 
During these four centuries the harbour of Dover has been 
the subject of innumerable Acts of Parliament, and schemes 
for extension and improvement which were described in 
some detail by Mr. Walmisley. 

The paper concluded with a description of the works 
which are now being carried out by the Harbour Board under 
an Act of Parliament of 1906, by which they are empowered 
to widen the Admiralty Pier—which was originally con- 
structed only as a breakwater—suitable for the embarkation 
and disembarkation of railway passengers. These works are 
independent of the Naval Harbour of Refuge, and are being 
constructed by the Harbour Board in conjunction with the 
South-Eastern and Chatham Railway Company, by which 
the interest on the outlay is guaranteed under Act of Parlia- 
ment. In February, 1908, a contract was entered into with 
S. Pearson and Son, Limited, for the reclamation of a site 
adjoining the Admiralty Pier on its east side by the construc- 
tion of a quay wall. The area of 114 acres so obtained will 
be utilised as a site for a new marine station and sidings for 
continental traffic, which will be constructed by the railway 
company. A new deep-water landing stage, 780ft. long and 
20ft. wide, with lower decks at convenient levels for cross- 
Channel boats using the stage, is now being built in continua- 
tion of the face line of the reclamation wall on the east side 
of the Admiralty Pier extension. The open piling of this 
stage will probably render the construction of the proposed 
spur, extending from the face of the extension in line with 
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DOVER HARBOUR, SHOWING RECLAMATION 


the head of the Prince of Wales Pier, unnecessary. This 
spur was originally suggested prior to the formation of the 


wave breaker, which is now supplied by the piling in the | 
outer landing stage, and was suggested as a means of shelter- | 
ing the cross-Channel steamers which will, when the works are | 


complete, lie alongside the quay. 


As soon as the new deep-water stage is completed, all cross- | 


Channel traffic will be transferred to it, and the work of 
reclaiming the harbour bed on the site of the existing cross- 
Channel berths will be pushed on rapidly. 

The provision of adequate landing and station accommoda- 
tion at Dover for cross-Channel and ocean passenger traffic 
has been long delayed, largely owing to the varied plans pre- 
viously under consideration for the construction of the new 
naval harbour, and the consequent uncertainty as to the 
accommodation available. An arrangement has been made 
with the Admiralty by which the Prince of Wales Pier will 
be handed over by the Harbour Board for the exclusive use of 
the Navy, and the whole of the Admiralty Pier and its exten- 
sion, with the exception of a small portion of the latter at 
the seaward end, which is reserved for the War Department 
and for signalling purposes, devoted to commercial traffic, 
including the accommodation of ocean liners, hitherto berthed 
on the eastern side of the Prince of Wales Pier. 

The cost of the reclamation and the deep-water landing 
stage will be about £400,000, which does not include the 
expenditure to be made on the station buildings and equip- 
ment. We reproduce above a plan showing part of the har- 
bour and the works in progress adjoining the Admiralty Pier. 





ROYAL SOCIETY OF ARTS.—A series of four Cantor lectures on 
““Modern Methods of Brick Making,” is being given on Monday 
evenings by Mr. Alfred B, Searle. The first was delivered on the 
llth inst., and the remainder will be delivered on the 18th and 
20th inst. and May 2nd at 8 p.m. each evening. 


GRAPHITE AS A LUBRICANT. 


THE ideal lubricant has to fulfil several requirements 
which at times are incompatible. Among the most desirable 
characteristics of such a substance may be mentioned its power 
to remain on a metallic surface and not to be rubbed off 
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Fig. 1—GRAPHITE LUBRICATOR 


easily, its freedom from viscosity, its freedom from charring 
or catching fire when unduly heated, and the ease with which 
it may be fed between the rubbing surfaces and adjusted in 
quantity. There are few oils or greases which can be used 
with an approach to fulfilment of these conditions, and in 
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neither heat, cold nor acid has any effect on it. Against 
these facts must be placed the difficulty hitherto experienced 
in devising suitable means for feeding this lubricant to the 
rubbing surfaces and adjusting it in quantity. In addition 
the use of graphite per se replaces the fluid friction of an ojj 
lubricant with a solid friction between the particles and 
flakes of graphite adhering to the two surfaces. Where 
however, the graphite is fed between the surfaces along with 
a certain amount of oil, its action would appear to be to fil] 
up the minute pores and excrescences which can never be 
eliminated from a metallic surface however carefully they 
may be ground and machined. In this way the oil film js 
bounded by smoother surfaces, so that a thinner and legs 
viscous oil may be used in the bearing. 

Graphite, one of the purest forms of carbon oc urring 
naturally, is mined in Ceylon, Italy, Germany, Russia, 
Mexico, and the United States. It is found in two forms, 
crystalline or flake and amorphous or granular. The latter 
is the common form, but, being accompanied by clay, sand, 
and other impurities difficult to eradicate, its use as a 
lubricant is limited. In the flake form it can be obtained 
free from such objections, the only impurity present being 
mica, which in itself possesses good lubricating properties, 
and, indeed, has frequently been advocated as a lubricant. 

Hitherto the use of graphite as a lubricant has been 
limited by the impossibility of suspending it in any liquid, 
Thus its introduction between two rubbing surfaces has pre- 
sented considerable difficulty, and as a result the benefits of 
its use have been only observable in a comparatively few 
minor installations. We were recently afforded the oppor- 
tunity of inspecting a new form of graphite lubricator at work 
under various conditions, and as applied to widely different 
types of engines. This device is manufactured by Messrs. 
Knowles and Wollaston, Queen’s-road, Battersea, S.W., and 
is represented in the accompanying engravings. The leading 
feature of this lubricator is the fact that the mixture of 
graphite and oil is kept well stirred from the time it is poured 
by the attendant into the body of the device, right through the 
delivery pipe, till it reaches the interior of the main steam 
pipe, whence it is carried by the steam to those surfaces 
requiring lubrication. The lubricator consists of a rect- 
angular brass casing capable of holding one quart. The top 
of this casing is removable, for the introduction of the 
mixture, which thereafter passes through a gauze screen. 
Within the casing below this screen a force pump, provided 
with a variable stroke and a stirring propeller, are disposed. 
From the sectional drawing in Fig. 2 the action of the various 
details will be understood. Directly beneath the screen a box- 
shaped casting circular in plan is carried on two pivots. A 
small arm projects downwards on the right, a toothed sector 
at the end of which gears with a pinion mounted on a spindle 
passing through the case. This spindle on the outside is 
formed with a thumb nut and pointer, so that the pivoted box 
casting can be set into any inclined position from the initial 
horizontal plane. When this box is horizontal the stroke of 
the pump is zero, andon inclining it, the stroke can be adjusted 
so as to deliver the requisite amount of lubricant. Within 
the box a crosshead enclosing a spherical knob formed on the 
end of a forked lever rotates and rises, according to the 
inclination at which the box may be set. The forked lever is 











“WE, 
Fi, 


Wil. 





Swain Sc 


Fig. 2-DETAILS OF THE LUBRICATOR 


general one or more of these has to be sacrificed in order to 
secure that requirement which experience shows to be most 
desirable under the given circumstances. It has long been 
recognised that graphite possesses most of the qualifications 


connected at the other end to a short link, and between 1ts 
forks carries a truncated sphere, through which the end of the 
pump ram passes. The pump ram works in a rotating casing 
to which is attached a worm wheel driven from a worm shaft 


demanded of a good lubricant. When once this substance | extending across the left-hand side of the interior of the body. 


has become spread over any metallic surface it adheres 
strongly to it, while viscosity is, of course, non-existent, and 


| 


This worm shaft may be driven in various ways, either con- 
tinuously by belt or chain or by a ratchet, all, however, 
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their motion from some convenient part of the engine 


deriving 
mechanism. Aes 
The pump barrel works within a gland screwed into the 
foot of the general casing, which gland extends through the | 
pottom and carries on the other side a short cylindrical | 
casing. Within the main casing this gland provides a seat | 
for a two-vaned propeller which stirs up the graphite and oil. 
Returning now to the short curved link, which is attached to 
the forked lever, it will be noticed that this is pivoted from a | 


suitably formed bolt passing through the worm wheel, and 


extending down into a hole formed for its reception in the | 
poss of the propeller, It will thus be seen that the rotation | 


of the worm drives as a solid body the worm wheel, the pro- 
peller, the link and forked lever, the pump ram and the pump 
parrel. In addition, the ram has a rising and falling motion | 
due to the inclination of the guide-box. 

) jWithin the lower cylindrical casing the pump barrel, which 
here bears against the lower surface of the fixed gland 
through an inclined shoulder, has screwed into it a valve 
casing. This casing is in turn closed by a nipple through | 
which two holes lead to the delivery pipe. A non-return 
valve provided with a small leather washer at its upper end 
js held up against its seat in the valve chamber by a spring 
as shown. The end of the nipple protrudes in the shape of 
a spigot just within the copper delivery pipe. A spiral 
spring extends through the delivery pipe from this spigot to 
the point of delivery into the steam pipe. This spring keeps 
the lubricant stirred up during its entire passage through 
the pipe, and is attached to the spigot by no mechan- 
ical means, the direction of rotation and of the 
helices of the spring being such as to cause the spring 
to wind on to the spigot. A strong spring bears against the 
lower end of the pump casing and takes up any wear, thus 
preventing leakage from the upper chamber. The lubricant 
finds its way from the reservoir to the interior of the pump 
barrel through a hole drilled in the boss of the propeller. 
This admits the mixture to an annular channel formed on 
the inner surface of the boss. Two ports in the stationary 
gland then conduct it to a similar channel on the inner sur- 
face of the gland, and from this passage it escapes to the 
interior of the barrel through two other ports drilled through 
its walls. In this way the lubricant has an uninterrupted 
access to the barrel atall periods of its revolution. A small 
hollow piston is carried on the reduced lower end of the 
ram, and is given a y,in. of vertical play between a coned 
seat and a winged nut on the extreme end of the ram. 
During the up stroke of the ram the lubricant has thus free 
admission past the conical seat to the under side of the 
piston, and on the down stroke the cone and piston close up 
so as to pump the mixture past the non-return valve. On 
the lower cylindrical chamber an air cock is provided for use 
when starting up. 

A feature of the lubricator is the ease with which it can be 
changed from right to left-hand. Thus the cover, the worm 
spindle, and its driving gear—ratchet or pulley—and the 
supporting bracket are all reversible. It is customary to fit 
a pressure relief valve at some part of the delivery pipe and 
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of the leading English railway companies, and we are in- 
fermed that after extended runs, cast iron slide valves lubri- 
cated by this device have shown no wear, and in general have 
given results quite comparable with those attained by the more 
usual gun-metal valves. Single-cylinder passenger paddle- 
boats have also, we understand, been recently fitted, and the 
common difficulty experienced in reversing these engines, due 
to the sticking of the controlling valves, has been completely 
cured. Where it is desired to avoid introducing oil into the 
condenser, the makers advocate a special oilless compound for 
use with graphite in this lubricator. Under ordinary circum- 
stances, 3 per cent. of graphite, or one ounce in each quart, is 
recommended as a satisfactory mixture. 








A LARGE SLIDING, SURFACING AND BORING 
LATHE. 


A LARGE lathe designed for dealing with all classes of 
heavy forgings and steel castings has recently been supplied | 
by Loudon Brothers, Limited, of Johnstone, N.B., to the order | 
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back and front tool-saddles each embrace two of these, while 
the tailstock engages with the two central shears. At the 
headstock end the bed casting is raised upto form a platform, 
to which is bolted a strong casting carrying the face plate 
spindle, the belt cone and the change speed gear. 

The driving cone is carried loosely on a spindle journaled 
in this cradle casting, and at the face plate end abuts 
against a gear wheel rigidly keyed to the spindle. At the 
other end the cone is keyed to two solidly united gear wheels 
of different diameters which rotate with it loosely on the 
spindle. A second shaft at a distance of 1ft 5in. from that 
on which the cone rotates, carries three toothed wheels 
corresponding to those on the cone shaft. These latter gear 
wheels can be slid along their spindle by means of the 
handles provided, so that by their means and a direct connec- 
tion between the belt cone and the large toothed wheel on its 


| right, three speeds of the face plate can be obtained for ‘each 
| speed of the cone, the ratios between the two speeds being 7, 


30 and 118 to 1. As there are four steps on the cone and a 
two-speed countershaft, there are twenty-four different speeds 
altogether, these ranging from .79 to 50 revolutions per 
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a non-return valve and stop cock close to the point of admis- 
Sion to the main steam pipe. The situation of these will be 
seen in Fig. 1 and their design in Fig.2. The makers inform 
us of some remarkable savings in steam and oil consumption, 
m wear and tear, and general increased efficiency which 
they claim to be the direct outcome of the installation of this 
lubricator. It has now been thoroughly tested on many 
varieties of engines, from slow-running pumps to high-speed 
blowers, and with horse-powers ranging from 8 to 1200. Some 
recent tests have been made with it on the locomotives of one | 





ELEVATION AND END VIEWS! [OF LOUDON’S LATHE 


of a leading firm of steel makers, and in the accompanying 
engravings the details of this machine will be seen. Follow- 
ing the firm’s standard design, the bed is formed with a 
solid top, ribbed longitudinally and transversely, and is very 
rigid. Two castings bolted together are embodied in it, the 
first carrying the headstock and at the same time providing 
half the total length of the saddle shears, the second 
supporting the movable tailstock and providing the re- 
maining portions of the sliding surfaces. As will be seen 





from the figures, four shear surfaces areformedon the bed. The 


minute. From the end of the cone spindle, power is trans- 
mitted to the face plate by a pinion running in a toothed 
ring casting bolted to its back. The face plate itself is sub- 
stantial, and is provided with four screw-adjusted jaws and 
a centre. 

Each tool saddle is quite independent of the other as 
regards feed arrangements, and as will be seen from the end 
view above, they differ slightly in detail. Both are pro- 
vided with power feeds in the sliding and surfacing direction 
and with independent, ‘reversible quick power traversing 
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motion. In addition, the front tool saddle is arranged with 
a swivelling slide for use when turning tapers, and to this 
power feed is also given. Following out the feed arrange- 
ments in detail it will be noticed that all feed motions have 
their origin in a pinion wheel carried at the end of the 
face plate spindle. From this point two trains of wheels 
transmit power to the first shaft in each of the gear boxes at 
either side of the headstock. In each of these trains a movable 
plate carrying three wheels in mesh is interposed, and by 
adjusting this plate in position, the feed given to either 
saddle can be cut out or reversed independently of the other. 
Within each gear box are two shafts each carrying four 
wheels, those on the lower being rigidly keyed thereto, and 
those on the upper being connected at will by a sliding 
spring key. The lower shaft is hollow and surrounds a 
spindle carrying at one end a gear wheel in mesh with that 
on the main feed shaft. The other end of this spindle 
extends into a second sleeve, carried in separate brackets to 
the left of the headstock, and forming part of the quick 
traverse gear. Between the adjacent ends of these two 
sleeves, a sliding clutch works, so that either the gear box 
wheels or the belt driven quick traversing device can be 
made to drive the main feed shaft. The quick traverse gear is 
provided with two fast and one loose pulley, and can move 
the saddle in either direction along the bed. Two separate 
gears are employed, one for the front, the other for the back 
saddle. 

In view of the length of bed, 40ft. over all, the support of 
the main feed shaft has necessitated special care. At three 
points between the end journals, a bracket is provided to 
prevent sagging. By means of counterweighted levers, these 
brackets can be swung away from the shaft in either 
direction, so as to permit of the passage of the saddle which 
carries a cam automatically effecting the removal of each 
support as required. A sliding worm carried between 
Hoffmann ball washers on the flap of the saddle connects the 
shaft to the different series of wheels on the saddle, giving the 
feed motion to the various slides. Taking one train of 
wheels, it will be seen that the saddle is traversed along the 
bed by means of a pinion rotated by a shaft and bevel 
wheels, and working on to a rack running between two of 
the shears. This rack has a relatively different position in 
the back saddle, the difference being due to the addition there 
of a third strip binding the saddle to the shears. A second 
train of wheels starts from the worm wheel, and gives the 
required motion to the two transverse slides, and, in the case 
of the front saddle, to the top swivel slide. All feed motions 
are also capable of being applied by hand, suitable friction 
clutches being interposed for the purpose. 

The movable tailstock, as already remarked, slides over the 
two inner shears, and can be secured thereto in any desired 
position by means of bolts working in inverted T-slots. To 
move the tailstock, which is of very massive design, a pinion 
worked. by a powerful ratchet is arranged to gear with the 
same rack as that by which the front saddle is moved. 
Between the central shears a third rack is situated, and into 
this a pawl attached to the tailstock base falls, thus relieving 
the holding-down bolts of a certain amount of stress when 
heavy work is being operated upon between centres. The 
sliding barrel carrying the back centre is Sin. in diameter and 
of forged steel. To adjust it a worm and worm-wheel are 
provided, and to secure it in its final position a strong clamp 
of the usual pattern is employed. 

Over the bed a diameter of 7ft. can be swung, and over the 
saddles a diameter of 6ft., the maximum length admitted 
between centres being 30ft. The lathe is designed to 
transmit 30 horse-power, and is so arranged as to be easily 
converted for motor driving. Some idea of its size will be 
gathered from the fact that its weight is approximately 35 
tons. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ouz 
correspondents, ) 


MARINE TURBINES. 


Str,—One of the most interesting and open-minded letters that 
I have seen for some considerable time appeared in your issue of 
the 8th inst., over the signature of ‘“‘ Perplexed,” and, with your 
permission, I shall do my best to enlighten your correspondent. 

In the ‘‘ Proceedings ” of the Institution of Naval Architects on 
April 9th, just two years ago, Mr. Thomas Bell, of Messrs. John 
Brown and Co., gave the shaft horse-power of the Lusitania at 
25.4 knots as 68,850, and the steam used for the turbines for pro- 
pulsion only was found to be 12.77 lb. per shaft horse-power hour, 
the total steam used per hour for this purpose being 879,500 Ib. per 
hour. It was stated that the propulsive efficiency in relation to 
the shaft horse-power was 48.4 per cent., so that the effective 
thrust must have been equal to 33,300 Dr. Robert Caird stated 
in the marine issue of Cassiers Magazine that if the Lusitania’s 
propellers had been designed and driven at 80 revolutions per 
minute instead of 188 revolutions per minute the propulsive 
efficiency for the shaft horse-power required for the same vessel 
speed would have been 60 per cent. instead of 48.4 per cent., and 
consequently the shaft horse-power would have been only 55,500 
instead of 68,850 as at present required evidently. 

I can quite understand that ‘‘ Perplexed ” is perplexed when, on 
the other hand, Admiral Oram states that there is no falling off in 
the propeller efficiency in the fast turbine-driven cruisers as com- 
pared with the slow-running propellers in the old cruisers. I 
must admit that I was at the moment also perplexed, but on going 
into the matter with certain engineers, I found that the old slow- 
running propellers were run at a speed nearly equal to that of the 
turbines. 

As regards the Lusitania and other high-speed ocean Atlantic 
liners a design that I have recently got out for this class of vessel 
gives the following perhaps interesting points as compared with the 
existing methods of supplying power to the propellers. 

If four shafts are proposed, then I think that some difficulty 
would be experienced in getting suitable motors into the 
narrow after lines of these fine-designed boats, and that 
to do it it would be still necessary to run the propellers 
at, say, 140 revolutions per minute, but a propulsive efficiency 
of 54 per cent. is possible for the shaft horse-power at 
this revolution speed, so, assuming that the thrust or effective 
horse-power is, as stated above, 33,300, then we shall only require 
61,600 shaft horse-power at this lower revolution to produce the 
same thrust—a saving in steam and fuel from the matter of a better 
propeller efficiency of 7250 shaft horse-power, or about 10-5 per 
cent. To drive the propellers at the 140 revolution per minute 
speed, and to deliver the above power, which is equal to 15,400 
shaft horse-power on each of the, say, four shafts, I would propose 
that two 7700 brake horse-power induction motors of the Squirrel 
cage type be used. These motors can now be made with an 
efficiency of 96 per cent., so they will require at full speed a current 
equal to 47,986 kilowatts, leaving the small amount of electrical 
energy that would be lost between the generators and the motors 


out of the question. It means that tosupply the necessary current 
for these motors at full load and speed that it would be necessary 
to instal in the engine-room, say, four 12,000 kilowatt sets of 
alternators, and frequency transformers, as is proposed in my 
scheme. 

Two of these sets would run at 800 revolutions per minute, 
delivering three-phase current at, say, 2000 volts pressure, at a 
periodicity of 40 per second, efficiency 95 per cent. The other two 
sets would be run at 1250 revolutions per minute, driving four-pole 
non-synchronous generators, efficiency 97 per cent., and each one 
of these sets would be run in parallel with the above forty-period 
machines, and when the full speed and load was on the sets would 
be controlled as for port and starboard operation, each combined 
set driving four of the eight motors on the propeller shafts. 

The type of turbine that I consider most suitable for this class of 
work is that of the Curtiss-Rateau, made in this country by Messrs. 
Dick, Kerr and Co., the disc and drum type by Messrs. Willans and 
Robinson, the Rateau type, or the horizontal Curtiss type made 
by the British Thomson-Houston Company. 

Any of the above types of modern steam turbine would answer 
the purpose required of it—that is, to act as the prime mover in 
generating the current for use in supplying the motors for pro- 
pulsion. 

As regards steam consumption, I would use superheated steam 
of 180 lb. pressure, with a total temperature of 600 deg. Fah. The 
turbines would exhaust into two condensers with 28.5 vacuum— 
these vessels travel in the North Atlantic Ocean, so the vacuum 
can be very easily maintained with the low-temperature circulating 
water therein obtained. When working under those conditions, 
the sets running at 800 revolutions per minute would use not more 
than 12.21b. and the sets running at 1250 would use not more than 
11.81b of steam per kilowatt-hour, which, taking the two complete 





sets as a mean, is 12 1b. per kilowatt-hour, for the total current of 
47,986 kilowatts is a total steam consumption of 575,832 1b. of 
steam per hour, producing 61,600 shaft horse-power, equals 
9.345 lb. of steam pershaft horse-power hour, which equals a saving in 
steam for propulsion purposes only—as compared with the existing 
ship, and given out officially as 12.771b. per shaft horse-power 
hour, with a total of 879,500 1b. per hour—of no less than 34 per 
cent. in boiler capacity, funnelage, condensers and circulating 
water, steam and exhaust pipes, radiating surfaces, and general 
auxiliary machinery required. For the same vessel speed as this 
electrical power will produce the same thrust. It goes without 
saying that if the extra room which is thus given is not taken up 
by cargo or passengers’ accommodation, &c., so as to bring the 


draught down to the same as is now, that the vessel speed will be | 
higher, thus taking less time in steaming for the voyage, and a | 
further saving will then become evident in fuel per trip, quite | 


apart from that given above. 


As it stands, it means that the existing boat uses 303,668 Ib. of | 


steam per hour more, or 52 per cent. more than the electrical] boat 
would use, and that should be an interesting point for the share- 
holders in the Cunard Company to investigate. But in due fair- 


ness to those who had the designing of these boats some years ago, | 


it should be noted that electrical machinery was not five years ago 
what it is to-day. In fact, the ‘‘Paragon” system was only 
brought out in 1908 ; the patents are dated November 2nd of that 
year. 

Now, as regards the propeller problem, this same has puzzled the 
finest talent in not only this country but also in all foreign countries. 


The facts were acknowledged thirty-seven years ago, when the | 
late Mr. Froude made his historic report to the British Admiralty | 


on his research work in this direction, and, in order to arrive at 
some satisfactory basis to start from, he arranged that a full-sized 
ship should be towed by another, and the towing resistance accu- 


rately noted, in order to show what real amount of thrust was | 


necessary to overcome the resistance to propulsion. 


There is no doubt that the propeller is the governing factor in 


the whole field of shipping, as on its efficient working depends the 


actual design of the vessel and the amount of power required for | 


its speed, &c., and the well-known inefficiency of same is the 


greatest burden that shipowners have to bear, so that any genuine | 


desire on the part of real investigators of the subject should 
receive the most hearty approval of the shipping community, _ 
The action of a ships’ screw propeller is based upon the reaction 


produced against the thrust block of the ship by the acceleration | 


of the water to the stern; at the same time a variation in 


hydraulic pressure takes place, according to the depth of immer- | 


sion, &c., and is really important. Up to the present time the 
calculation for screw propellers has been limited to ascertaining 
the pitch for a given screw surface from the number of revolutions 





and the relative variation in velocity of water current in which the 
serew revolved. By introducing the so-called ‘‘slip” factor 
derived from experience, it is endeavoured to justify, on the one 


hand, the difference between the relative velocity of the flow of | 
water and the vessel’s speed, and, on the other hand, the varia- | 


tions of the individual water paths between the blades of the pro- 
peller. 
to have arrived at the most satisfactory solution of the greatest 


problem of all, the maximum of thrust for a given amount of power 
expended. 


for actual work. 


The whole thing is absolutely devoid of scientific principles, and | 


cannot be truly estimated on. The results of actual trials are, 


therefore, relied on, with a consequence that many screws show a | 


The shape of the blades even now, after all these years, | 
remains entirely arbitrary, so that in practice a regular army of | 
different type of propellers are to be encountered, each claiming | 


They nearly all vary in principles, some proposing to | 
utilise the central, and others the external portion of the blades 


measured by the distance passed over by thrust in, say, a minut 
or an hour. The portion expended on the water is measured by the 
slip, and if we deduct the slip from the movement of the shiy, me 
get the loss. Let the thrust 10,000 lb., the speed of the shir, 
15 miles per hour, or 1326ft. per minute. If the pitch of the 
screw were 20ft. the revolutions must be 66 per minute to ohae’ 
speed of 15 miles an hour. In that case there would be no slip ns 
condition quite impossible, and there would be no thrust, Te 
the slip be 10 per cent., then the propeller will make 72.6 revolu 
tions per minute, the distance passed over by the water end of the 
thrust will be 1.5 miles per hour, that by the thrust block ls 
miles per hour, and the total distance for which steam must ie 
supplied will be 16.5 miles per hour, Here we have a direct and 
unavoidable loss of 10 per cent. 

Next we have the loss due to the angular position of the pro- 
peller blades, which creates torque. Let us suppose that the 
blades were fixed in the plane of the shaft, and set whirlin while 
the ship was towed forward. It will be seen that a very heavy 
resistance would be set up. If the ship did not advance a whirling 
taass of water would be carried round by the propeller, and the 
resistance would be less. But when the wheel continually ad. 
vanced it would have accelerated tons and tons of water, and there 
would be heavy torque and great resistance. Of course, the blades 
of a propeller are set at an angle, but the resistance is, after al] 
the same as if a narrower blade was set in the plane of the shaft, 
as set forth in the accompanying diagram. ‘ 


The screw is revolving with the arrow. The direct resistance to 
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turning will be nearly the same as that of a blade in the plane of 
the shaft and in breadth A B. This is the cause of ‘ roping” and 
| eddies under the stern. It is unavoidable loss, 

Next we have the friction of the screw blades passing through 
| the water. How great this source of waste is is proved by the 
advantage gained by making propellers with polished bronze 
As much as a knot and a-half has been gained in this 
| way. Lastly, we have engine friction, which can hardly be taken 
| as less than 10 per cent. With all these various losses put to- 
gether, I think that an efficiency of 55 per cent. must be regarded 
|} ashigh. It will be interesting to hear of practical cases in which 

it is greater. 

Unfortunately, both the turbine and the screw are uncom- 
| promising. Each has a speed of revolution which is not only 
| better than any other, but very much better, and it is quite diffi- 
| cult to establish harmony. The trouble started up in old timesin 
| a different way. Then the propeller ran too slowly, and the engines 
had to drive large spur wheels which drove pinions of about one- 
| third the size on the propeller shaft. The work is much easier 

when the pinion is the driver. In the old Great Britain, chain 
gearing was used with much success. I do not see why it should 
not be employed now, because it has been brought very much 
| nearer to perfection recently than it was fifty or sixty years ago, 
April 12th. HELIX. 


| blades. 


THE STOAT’S NEST DERAILMENT. 


Sir,—I was greatly interested in the abstract of the Board of 
| Trade report on the Stoat’s Nest derailment and in the leading 
| article in THE ENGINEER of the 8th inst. 
The opinion is expressed that the shifting of the wheel was due 
to a blow, or blows; but I think it was produced in a different 
way. 
The weight of the coach of which the wheel shifted was, I 
believe, about 28 tons, or 34 tons on each wheel, and assuming the 
| adhesion to be 560 Ib. per ton, there must have been a tangential 
force of about .87 ton at the wheel tire when the vehicle was 
| moving round acurve. The diameter of the wheel seat is stated 
| to be 5fin., and the wheel would be about 3ft. 7in. diameter over 
| tyre, so that there would be a force of well over 7 tons at the 
surface of the wheel seat tending to turn the axle in the wheel. 
It is conceivable that torsional vibration would considerably 
increase this force. 

In view of the very low resistance to separation exhibited by the 
wheel and axle when tested, I think it is probable that a kind of 
“unscrewing” action occurred, the wheel gradually moving out- 
ward, it being evident that the axle or wheel bore, or both, were 
roughly taper from the fact that in the replacement test the 
resistance increased as the wheel was forced home. 

Derby, April 11tb. Cc. D. 8. 

[We take it that ‘‘C. D. S.” means that as one wheel would be 
revolving at a greater speed than the other in going round a 
curve there must be a twisting action on the axle.—Eb. THE E. | 


very unsatisfactory utilisation of power, in spite of, perhaps, very | 


economical prime movers driving them. 


considerable cargo space, as well as increasing the weight, conse- 
quent draught, and fuel consumption per ton-mile of freight 
earried, of which there is no question. After many years, how- 
ever, better efficiencies have been obtained with the slow-running 
reciprocating-engined boats, and there are some commercially 
good boats running, but there is, moreover, a very large research 
work necessary and great difficulties to be encountered and got 
over before the same efficient results can be truthfully stated to 
have been got with direct-coupled steam turbines and other prime 
movers, mainly owing to the high rate of revolutions, because the 
usual coefficients gained from the great past experience, obviously 
being no longer applicable to the latter and high-revolution speed 
propeller. They are the views that I hold in connection with the 
propeller problem, and which, I maintain, at the present time, are 
correct views. 


London, April 12th. WituiaM P. DURTNALL. 


S1r,—I read with pleasure the very common-sense letter of your 
correspondent ‘‘ Perplexed.” So many wild statements are 
being made that it is refreshing to have a little quiet argument on 
an important question. I am particularly interested in arriving 
at the meaning of Mr. Parsons’ statement that a short circuit in a 
Durtnall engine-room would cause the death of everyone present. 
Will Mr. Parsons please explain # 

The most interesting point is, however, the estimates made con- 
cerning propeller efficiency. I see it is stated that the Mauretania 
scarcely develops an efficiency of 55 per cent. It is not clear what 
this means, but I may say that if the horse-power at the thrust 
block is 55 per cent. of the shaft horse-power, the efficiency is very 
high, not low. In most cases it does not exceed 50 per cent. The 
instances in ‘which it reaches 60 per cent. are very few. Nor is it 
difficult to see why. 

In the first place, the effort of the engines is expended in two 
ways, one producing thrust on the water, the other thrust on the 
ship. Now, it requires no argument to prove that the two thrusts 
—one on the water, the other on the ship—are equal in amount 





and opposite in direction, The portion expended on the ship is 


The result is that there | 
is in all parts of the world a vast waste of fuel, which takes up | 

the 8th inst. you anticipate future security by the test of 50 tons 
| applied so as to tend to the withdrawal of the axle from the wheel. 


Srr,—At the end of your article on the above in your issue of 


In the daily Press this intention is attributed to the Great Western 
Railway only. ; 
It seems doubtful whether a lesser pressure applied to successive 
points on the circumference, as by the occasional impact of check 
rails, would not have a more potent effect. ; 
While the test mentioned is a step in the right direction, a 
better plan seems to be that where a diagram of the pressures In 
the cylinder of the wheel press is recorded in each case. This 
would obviate the defect arising out of a dependence on the 
shoulder for an indication of the specified pressure on the gauge. 
Probably all makers of wheels and axles in this country are aware 
that an instrument for taking the records mentioned is on the 
market, but it would be interesting to know whether this is 
generally adopted. 


April 11th. J. ARMER, Assoc. M. Inst. C.E. 


A SENSITIVE TWO-FLUID MANOMETER. 


Sir,—The construction of Mr. J. A. Smith's \ ‘ 
as described in your article on page 366, is identical with 
that of an instrument designed by the late Mr. J. Mac- 
farlane Gray. Reference to the description of the latter shows, 
however, that Mr. Gray used three masses of fluid. The 
heavier fluid occupied the lower part of the U tube, and each tank, 
and the upper ends of the U tube were filled with a lighter fluid. 
If filled as described in your article, it would appear that unless 
the level in the tank above Z—containing the lighter fluid—is higher 
than the level in the other tank, the position of the surfaces of 
separation under zero pressure will be inside the tank instead of 


manometer, 


at Z. 
I described an inverted form of this gauge in the aeameee- 
tions ” of the Institution of Naval Architects, V ol. XLIII., page 69, 
and arrived at a slightly different form of equation for the magni- 





fication effected. ; geek 
London, April 12th, C. H, WINGFIELD, 
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RAILWAY MATTERS. 


Tue Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :—Cro- 
marty and Dingwall Light Railway (Extension of Time) Order, 
1910, reviving the powers granted by the Cromarty and Dingwall 
Light Railway Orders, 1902 and 1907, for the compulsory purchase 
of lands, and extending the periods limited by those Orders for 
the same, and for the completion of the railway and works thereby 
authorised. 

Ir appears from the Mexican Herald of 13th March 
that a contract was = shortly to be signed between the Mexican 
Government and the Veracruz, Tabasco and Campeche Railway 
Construction Company for the construction of a railway from 
Santa Lucretia, on the Tehuantepec National Railway, to Cam- 
peche. Nine years are to be allowed for building the line, but, 
says the Herald, it is expected to be finished considerably sooner. 
According to the same authority, work was to be begun on the 
Chapala-Capilla railway before the end of March. 


Tur Compagnie Générale de Railways et d’Electricité, 
of Brussels, in the course of the annual report for 1909, announces 
that the construction of the metropolitan railway of the Cairo 
Electric Railways and Heliopolis Oases Company is almost entirely 
completed, and the rolling stock is being erected in the com- 
pany’s shops at Heliopolis. The power station, which is of 10,000 
horse-power capacity, is situated on the Nile at Choubrah, where 
the engineers are testing the turbines and alternators, whilst the 
cables of the high-pressure line from the station to Heliopolis are 
already erected. It is intended to open the railway, which is 
about five miles long, at the beginning of May, when the journey 
between Heliopolis and Cairo will be accomplished in ten minutes. 


Tue destructive effect of locomotive blast at short 
range has been observed at the Cottage Farm Bridge in Boston, 
which was built in 1896 with a clearance of only 15ft. over the 
tracks of the Boston and Albany Railroad. The floor was sup- 
ported on hollow-tile arches strung between the webs and flanges 
of steel I-beams, the latter being protected by thick lead plate 
completely enclosing them and receiving the special skew-back 
tiles on their upper surface. Within ten years the blast ate 
entirely through the lower faces of the tiles and cut out pieces of 
the lead protection, so that in many cases they fell to the ground, 
necessitating the complete removal of both lead and tile. Another 
Boston bridge, over the Boston and Maine Railway lines, has 
wooden stringers, over the up-grade track, where the locomotives 
pass under forced blast ; these stringers have been corroded to a 
depth of about jin., while over the down-grade tracks, where the 
locomotives do not run under forced draught no erosion is notice- 
able. In bridges having a clearance of 18ft. above the tracks much 
less injury from locomotive blast is noted than where only the 
minimum of 15ft. is provided. 


Ir is stated in the Times thet the funicular railway 
from Le Fayet to the summit of Mcut Blanc, the first section of 
which was completed last July to the «'ol de Voza, 5495ft., is to be 
prolonged, and contracts have just been given out for building the 
second section, 1] kilom. in length, up to the Aiguille du Gouter, 
at a height of 12,000ft. Up to a height of a little over 8000ft. the 
railway will be in the open, but from this altitude up to 12,000ft. 
it will pass through tunnels. From 12,000ft. to the summit of 
Mont Blane, 15,782ft., a tunnel will have to be driven under the 
glaciers in order to protect the line against avalanches ; but this 
last portion of the line will not be constructed until the other 
sections are realising dividends. The cost of the line as far as the 
Aiguille du Gouter is roughly estimated at £5,000,000, and for 
the third short section £2,000,000. The Strub cog-wheel system 
is employed, and the motive power is electricity. The steepest 
gradient will not exceed 1 in 5, and the minimum speed will be four 
miles an hour. Twelve trains a day will be run to the Aiguille du 
Gouter, and every station will be fitted with airtight rooms con- 
taining oxygen for travellers who may be attacked by mountain 
sickness, 

WE hear that Mr. G. Gibbs, chief electrical engineer to 
the Long Island Railway and the Pennsylvania Tunnel and 
Terminal Railway, has presented a valuable report to the Inter- 
national Railway Congress on the operating costs of the Long 
Island and West Jersey electric railways. The Long Island road 
is virtually a crowded suburban line, whilst the West Jersey and 
Seashore road has runs of 25 miles without a stop and approxi- 
mates to an express long-distance service. Both lines work with 
continuous current, but alternating current is generated at the 
power-house similar, it may be remarked, to the system on the 
Liverpool-Southport railway. Electrification reduced the working 
costs per car mile by 36 per cent. on the Long Island road and by 
8 per cent. on the West Jersey. These figures indicate that main 
line electrification is a long way off, and if it does come will 
probably be due to the existence of a number of electrified zones 
in the neighbourhood of the larger towns, which would naturally 
materially alter the problem of electrification for intervening 
stretches of route. With respect to the particular figures given 
above, it is important to remember that the saving referred to 
ignores the extra capital charges due to electrification. 


ACCORDING to a contemporary, the New York, New 
Haven, and Hartford Railway has recently put into operation the 
first regular multiple-unit train service between Port Chester and 
New York, The present equipment consists of four motor cars 
and six trailer cars. The car bodies are 70ft. long, and each has a 
seating = yew for 76 people. No wood is used in the construc- 
tion. Each motor car weighs 173,400 Ib. complete, and is intended 
to haul two trailers, each of which weighs 99,000 lb. All cars are 
provided with yuick-acting automatic air brakes. The cars 
operate on 11,000 volts alternating current, overhead, and 600 
volts direct-current third rail. The electrical equipment of each 
car consists of four six-pole 150 horse-power single-phase series 
motors, which are geared to spring-supported quills. The quills 
are connected to the driving wheels in the same way as are the 
quills on the New Haven gearless locomotive. The motors are 
connected four in series, or two in series and two in parallel when 
operating with 600 volts direct current. On alternating current 
they are permanently connected two in series and two in parallel. 
The multiple-unit system is used, and a complete motorman’s 
equipment is placed at both ends of every car, trailers as well as 
motor cars, so that the train can be operated with trailer cars in 
front if so desired. 


_ A Spectra Government Commission has heard evidence 
in Glasgow on behalf of the Caledonian Railway Company, which 
proposed, inter alia, the abandonment of certain branch lines with 
a view to securing economies in working. All opposition had been 
withdrawn except to the closing of Glenbuck, Spireslack and 
Muirkirk branch railways. Mr. Guy Calthrop, general manager 
of the Caledonian Railway, said the company operated over about 
1300 miles of railway. The Glenbuck line, which was five miles in 
length, was never used for passengers. The Spireslack line had 
never been used for traffic. Several pits were in full working 
order when the line was made. The object in promoting these 
branches was to provide facilities for the traffic from these 
collieries. There was no hope for passenger traffic, and he saw 
no reason for the lines remaining. the working and maintenance 
of the branches would be a serious loss to the company. The 
capital expended on the line had been £120,000. The estimated 
saving from the closing of the branch lines would be £500 and 
£600 a year. Mr. James Johnstone, factor and commissioner, 





stated that the branch railways in question had been used as a 
store for mineral wagons on the occasion of the demurrage dis- 
pute, and that there was a demand for the railway in the dis- 
se The Commissioners, however, agreed to the railways being 
closed. 








NOTES AND MEMORANDA. 


In plants which use a gas engine to drive their 
generators, states the Scientific American, the variations in speed 
of the engines are not noticeable if carbon filament lamps are used, 
because the filament is quite thick and does not respond quickly 
enough to show any fluctuationsin light. With tungsten filaments 
the light waverings are very annoying, and gas-engine manu- 
facturers have found it necessary to equip their engines with 
heavier fly-wheels, 


SHARPENING the bits of the 300 rock drills used in the 
Calumet and Hecla mines is done automatically, the only labour 
being vad tps them on a conveyor at the outset. They are heated, 
sharpened, upset, fluted, brought back to exact size and tempered 
by machines, passing from one to the other mechanically. The 
plant is driven electrically, but the sharpening and upsetting are 
performed by compressed air hammers, and the fluting is done by 
an 800 lb. steam hammer. With all drills running about 4000 bits 
must be sharpened every day. 


Some interesting observations on the effects of elec- 
tricity on plant growth are published in the Journal of the Bath 
and West and Southern Counties Society. It is held that such 
fruits as strawberries are most suitable for treatment, since there 
seems to be some fear of ‘‘over-stimulation” in the case of fruit 
trees, and wheat is said to be less responsive, while legumes are 
adversely affected. Actual increases of production recorded are 
39 per cent. in wheat, 65 per cent. in roots, and 80 per cent. in 
strawberries. It is suggested that the action of electricity is 
equivalent to that of an extra supply of sunshine; but that is 
surely somewhat of a makeshift theory. It might as well be said 
that sunshine is merely another method of applying the electrical 
treatment. 


THE ordinary form of liquid bath for the determination 
of melting points has been modified by the introduction of an 
air-bubble system, causing a rapid circulation of the liquid, and 
hence a uniform ag ge The same idea has been very 
ingeniously applied by Mr. H. Stoltzenberg—Zeitschrift fir 
physikalische Chemie, March 11th—in designing a low-temperature 
cooling bath. The liquid—pentane—is caused to circulate by 
means of hydrogen bubbles through a spiral dipped in liquid air, 
ether and solid carbon dioxide or a mixture of ice and salt, accord- 
ing to the temperature required, and then passes into the vacuum- 
jacketed vessel in which the measurements are carried out. The 
temperature can be easily regulated by altering the amount 
of the spiral immersed, and can be kept very constant. 


WuEN an electrolytic cell of the aluminium type, con- 
taining a solution of a borate as electrolyte, has been in continuous 
operation for some time,-an objectionable deposit is liable to be 
formed on the plate. In an invention recently patented this 
— is in great part suppressed, and its injurious effects are 
reduced by the addition of tartrates to the electrolyte. This also 
improves the character of the film in cutting down the leakage 
current and in raising its critical or breakdown voltage, besides 
reducing the resistance of the electrolyte. The solution may be 
made by mixing six parts of boric acid and one part of tartaric 
acid and then approximately neutralising the mixture with 
ammonia or other alkali ; or a tetraborate may be used instead of 
boric acid. In some cases it is preferred to add also about 10 per 
cent. of glycerin, and, in a modification of the invention, the 
acidity thus produced is neutralised or partly neutralised by again 
adding alkali. 


ALTHOUGH it is possible to resolve into gas almost any 
kind of solid fuel in a gas producer, it is well known that certain 
fuels—particularly those high in ash and of a caking character— 
give a good deal of trouble. One of the most serious of these 
troubles, states a contemporary, is that the fuel welds itself into a 
large mass, which partially chokes the fire in some places and 
causes passages or holes to be burnt at others. Hence poking of 
the fire is necessary, and the poorer the fuel the more the poking. 
In order to reduce this poking to a minimum, some producer 
makers fit shaking or revolving grates. The latest design of this 
character is due to Mr. Chapman, an American, and it is a con- 
siderable extension of the principle. The lower portion of the 
producer is divided into two or three rings, which are free of each 
other and rotate at different speeds, the joints between them 
being made by water seals. The object is to shake the fuel con- 
tinuously, so that caking or clogging and holes are equally 
impossible. 

THE longitudinal pressure of a train of sound waves 
coming from a vibrating tuning fork may be readily shown as a 
lecture room experiment. A torsion balance is made by a sus- 
pension of silk or quartz, the beam being of fine glass tube 10 cm. 
long with a thin piece of mica 2 or 3cm. square at one end 
balanced by soft wax at the other. A mirror in the middle serves 
to show the deflection. The whole is mounted in a box with 
tube for the suspension. One side of the box should have a glass 
window and another covered with loosely stretched rubber dam 
through which a short heavy brass rod projects, its cross section 
being equal to the size of the mica vane to which its end is parallel 
at the distance of 1 or 2cm. The stem of the vibrating fork is 
applied to the outer end of the brass rod, which then receives 
longitudinal vibrations, gives them to the air in the box, and so 
affects the vane. A Konig fork of 256 per second gave a deflection 
of 6ft. to 10ft. on a wall 20ft. distant. The spot of light does not 
move for 2 or 3 seconds. 


Aw American contemporary devotes a large space to an 
interview with Mr. W. J. Hammer on the subject of selenium. 
Recently Mr. Hammer delivered a lecture on the subject before the 
Engineering Society of Stevens Institute, during which he per- 
formed a large number of experiments indicating that selenium 
may be applied to numerous practical purposes. One of the 
applications is that of automatically closing iron shutters of build- 
ings containing valuable merchandise, this being effected through 
the use of a selenium cell which would set the apparatus in 
operation at the instant that the glare of a conflagration showed 
itself. A stethoscopic arrangement is described by means of 
which a physician could not only listen over a telephone to the 
action of a patient’s heart and lungs, but an electric chronograph 
would record the condition of the patient during twenty-four 
hours. By means of selenium cells gas buoys in harbour could be 
lighted and extinguished at the setting and rising of the sun. 
Mr. Hammer showed how a large electrical generator could be 
stopped and started by merely inserting one’s hand to intercept a 
beam of light. 


A LARGE number of tests on the mechanical properties 
of soldered copper joints have been made with a view to determin- 
ing the effect of the various processes involved on the strength of 
the joint and of the copper itself. The effect of rolling the sheet 
into tubes is to increase the limit of elasticity and decrease the 
elongation, but this effect is practically removed by the heating 
during soldering. By drawing the tube after the joint has been 
made the mechanical properties are improved, this effect being 

rticularly noticeable in tubes made from thin sheets. Anneal- 
ing completely removes the increase in elastic limits. Thick-walled 
tubes show a greater tendency to break at the joint than thin 
tubes. Tests made at elevated temperatures show that there is 
very little effect on the elastic limit of the annealed unsoldered 
materials up to 400 deg. Cent. The elastic limit of the unannealed 
specimens and the tenacity of all the samples decrease with in- 
crease of temperature. A decrease of elongation is specially 
noticeable between 200 deg. and 300 deg. Cent. Drawing the tube 
subséquent to the soldering appears to favourably influence the 
strength of the joint, and the effect of cold-working appears to 
persist at higher temperatures, 














MISCELLANEA. 


AccorpING to an announcement in the Times, the 
Postmaster-General has appointed a departmental committee to 
consider and report upon the organisation of the Post-office 
factories, 


We hear that a company is now being formed in 
Winnipeg with the object of establishing a plant for the supply of 
steam, hot water, and compressed air by means of underground 
conduits, and an application has been made for the necessary 
ange The boiler plant will probably be erected on the Red 

iver close to the busy portions of the city, and will be of 5000 
horse-power. If the scheme is ratified by the Legislature, about 
£20,000 will be expended initially on the undertaking. 


WE hear that in order to stimulate the invention of 
appliances for the prevention of industrial accidents, the Italian 
Government offers a prize of £400 for a paper on electrical earth 
connections, £160 for a transportable apparatus for slipping belts 
on pulleys, £160 for a fixed apparatus for slipping a belt on a 
driving pulley in motion, £80 for a device to protect workmen on 
cold rolling and drawing machines, and £400 for the discovery of 
measures for eliminating the dangers of anthrax in tanneries. 


THE report of the Chief Officer of the London Fire 
Brigade for the past year shows that there were 3197 occasions on 
which the Brigade attended fires, compared with 3238 in the 
previous year; 62 were of a serious nature. All the telephone 
exchanges in the County of London are connected with fire 
stations, and in case of urgency one should not ask for the nearest 
station, but simply for “‘ Fire Brigade.” Oil lamps were responsible 
for 92 fires, electricity for 95, candles for 129, and gas for 236 fires. 


Ir is reported from Ottawa that the Dominion 
Government will start almost at once upon the construction of dry 
docks and naval stations in connection with the new navy project. 
As far as can be learned, this construction will consist of dry docks 
large enough to accommodate battleships at Quebec, St. John, - 
New Brunswick, and Vancouver on the Pacific Coast. Also a 
floating dock will be constructed at Montreal, and it is intended to 
carry out the deepening of the St. Lawrence River by a channel 
40ft. deep up to Montreal. 


At a meeting of Paisley Town Council, held last 
Tuesday night, a statement was made regarding the water supply 
of the town. Twenty years ago the water supply was equal to 
231 days, whereas now it was only equal to 143, a reduction in 
storage capacity of 88 days. To improve the supply the commis- 
sioners had acquired land in the vicinity of the Rowbank reservoir, 
above Howwood, for the extension of that reservoir. The Rowbank 
extension would add 100 days’ supply of water, and when their 
general extensions were completed Paisley would have a supply 
equal to eight months. The cost of the extension would be 
between £40,000 and £50,000. 

On Wednesday, April 13th, a meeting of the Students’ 
Section of the Institution of Electrical Engineers was held at the 
Institution Library, London, when Mr. A. P. Young read a paper 
on ‘*The Theory and Design of Current Transformers.” After 
describing the various uses of current transformers, the author 
dealt with the mathematical theory, going into the errors intro- 
duced in the case of watt meters on account of the varying phase- 
displacement between the primary and secondary currents at dif- 
ferent power factors. The influence of frequency and secondary 
impedance and resistance was also considered. Tests in connection 
with current transformers were explained, and transformers of 
various makes were described. 


Our contemporary Stahl wnd Eisen has compiled a list 
of the electric furnaces now at work smelting iron or steel. The 
list totals 114 furnaces for steel making, of which 77 are classed as 
arc furnaces, two generate their heat by a combination of ares and 
resistance, and 35 are induction furnaces. There are also two or 
three pig iron smelting furnaces in Norway and Sweden, but this 
list is obviously incomplete, as it omits the furnaces of the Shasta 
Iron Company, in California, U.S.A. Seven of the steel furnaces 
are at work in England and a number in America, but the great 
majority are on the Continent, principally in France and Germany. 
Most of the furnaces are of small capacity, generally between one 
and five tons, and are engaged upon high-class steels, but a fair 
proportion are working on ordinary steels, such as structural steel, 
steel castings, and railway material—tires, rails, &c. The rapid 
growth in the number of these furnaces indicates that they are a 
commercial success for certain classes of work. 


THERE is no branch of industry to which electricity, by 
its flexibility and its general convenience in confined spaces, more 
readily commends itself than to mining work of all kinds. Almost 
every week, states the Electrical Engineer, there are extensions to 
electric plants in collieries. At the Canonbie Colliery, Dumfries- 
shire, the Duke of Buccleuch has just had carried out an important 
series of improvements, the object of which is to recover the good 
coal below the level of the pit bottom, which had to be abandoned 
20 or 30 years ago owing to the lack of mechanical means of haulage 
and pumping water. The works now erected include a vertical 
high-speed engine with a direct-coupled dynamo, running at 550 
revolutions per minute. It develops 87 ampéres at a pressure of 
500 volts. The current is carried down the shaft by doubled 
armoured special conductors to a distance of 600 yards, and drives 
a haulage which brings the coal up in rakes to the level of the pit 
bottom, from whence it is conveyed by horses. An electrically- 
driven three-throw pump deals with the water. 


AccorpDINnG to Concrete and Constructional Engineer- 
ing an improvement in the method of constructing a cement 
cistern over the plan ordinarily recommended was recently 
observed by a contemporary on an Ontario farm. The method 
usually adopted of building an upright circular wall and covering 
arch at one operation involves the taking out through the manhole 
of all the curbing, as well as the timbers supporting the arch. In 
this case, after the circular wall had been tinished to the top of 
the curbing, it was allowed time to set sufficiently, and then the 
curbing was all taken out, The supporting frame for cement 
arched cover was made by cutting six or eight short rafters, with 
slight heel projection, resting on the inner edge of the perpendicular 
surrounding wall, the tops meeting over the centre of the cistern. 
A wooden box for a manhole was set in position, the remaining space 
on the rafters boarded over, and the cement covering spread on 
the desired thickness and shape. When safe to do so, in about a 
week, the roof structure was easily removed from the inside, only 
a very few nails having been used. 


THE resistance of concrete to gun fire was tested prac- 
tically to some extent at Port Arthur, says the Engineering Record, 
and different opinions have been expressed regarding the lessons 
to be drawn from the results there. Ina general way, the objec- 
tions to concrete have been based mainly on the claim that the 
effect of the impact against it was to crack such a large mass of 
material that the integrity of the structure was much weakened 
even beyond the immediate vicinity of the point of impact. Rein- 
forced concrete has been suggested a number of times as a sub- 
stitute for mass concrete in military works, in order to meet this 
objection, and some tests were recently conducted at Sandy Hook 
for the purpose of determining to what extent the reinforcement 
would limit the effect of the projectile. The results are of a confi- 
dential character, but it is understood that the success of the 
reinforcing rods in confining the shattering of the concrete to the 
immediate neighbourhood of the pathway of the shot through the 
mass was marked. While the steel did not appear greatly to 
reduce the absolute depth of penetration of the projectile, it 
localised the damage very satisfactorily, so long as the shells did 
not detonate after penetrating. 
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REPLIES. 
W. M. (Willesden).—We fail to understand your question. Condensing 
engines work on a closed circuit, if that is what you mean. The steam 


is generated in the boiler, used in the engine, condensed in the con- 
denser, and pumped back to the boiler. 

H. H. B.—The subject is essentially mathematical, and cannot be treated 
otherwise. See five articles on ‘“‘The Design of Shafts for High-speed 
Electric Generators,” in our issues of October 22nd, 29th, November 12th, 
December 3rd and 17th, 1909. See also Ewing’s Strength of Materials 
under *‘ Whipping of Shafts.” We know of no book dealing exclusively 
with the whole subject of centrifugal stresses and strains in the rotating 
parts of high-speed machines. 


INQUIRIES. 


CAILLET’S MONORAIL. 
Sir,—I shall be glad to know if any of your readers can give me the 
W. A. 


makers of the above-named monorail. 
April 12th. 


THORIUM FLINT, CORK METAL, AND ELEKTRON METAL. 
Sir,—I should be very much obliged if any of your readers could give 
me any information as to the names of makers of, or the agents for, the 
following alloys : thorium flint, cork metal, and elektron metal. 


April 12th. A. 8. B. 
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Locomotive Adhesion. 


THE adhesion of locomotive engines is a most 
important factor in the discharge of their duties. 
It has to be considered at every step in the 
preparation of a general design, for on it depends 
the carrying out of the work done on all the 
railways in the world, with the exception of a 
minute proportion of exceptional lines running up 
the sides of mountains. “The word “ adhesion ” 
has a special significance attached to it. The late 
Bridges Adams, who had given it much considera- 
tion, always insisted on calling it “sticksion,” 
because, he said, that word better expressed than 
any other the relation between wheel and rail. 
When writing about friction its amount is always 
expressed as a fraction of the weight or force 
pressing two surfaces together. Thus we may 
have a coefficient of goth or .166 of the insistant 
weight, this representing the resistance to move- 
ment offered by the surfaces in contact. Further- 
more, it is to be noted that the fraction is greater 
for bodies at rest than it is for bodies in motion. 
That is to say, to start a journal will require 
a greater effort than will suffice subsequently to 
keep it going. Locomotiveadhesion, however, seems 
tobe different incertain physical characteristics from 
friction. Its coefficient is enormously larger. It 
may reach as much as #th, or 25 per cent., of the 
load. It is commonly assumed that on British 





railways it will amount to th, or 16.6 per cent. That 





is to say, let the load on a pair of wheels be 18 tons ; 
then 3 tons, acting at a tangent parallel to the rail, 
will be needed to make them slip, and as adhesion 
is the limiting measure of tractive effort, then, 
neglecting the resistance of the engine as a vehicle, 
it could exert a pull of three tons on the train 
behind it. All this is in a sense an old story, but 
the re-telling of it will be found useful in clearing 
the ground. 

There is no universally accepted theory of friction. 
The best is that illustrated by drawing one hair 
brush over another. The bristles become entangled 
or interlocked. In the same way the asperities of 
two metallic surfaces interlace, and in order that 
movement may take place the roughnesses must be 
dragged over one another, or dragged off bodily. 
The old theory of unguents and oils and lubrication 
generally, was that the oil molecules acted the part 
of rollers or balls. An asperity was dragged over 
another, as we might put a stone in a wheeled 
truck and haul it up a mountain, instead of letting 
the stone and the mountain come into direct con- 
tact. The more recent explanation of lubrication 
is simple. The oil gets between the surfaces, and 
they never come into contact at all. Now, in the 
case of the locomotive driving wheel there can be 
no uncertainty; beyond any doubt a kind of inter- 
locking takes place. In the days of iron rails scales 
of metal torn from the rail tables in places where 
slipping took place were familiar objects glittering 
in the sun as they lay on the sleepers. We have 
had in our possession scales five or six inches long, 
three-fourths of an inch wide, and about as thick 
as banknote paper, torn off by a slipping wheel. 
In this case it will be seen that the slip was almost 
imperceptible, because the production of a long 
scale was only consistent with the advance of the 
wheel on the rail: The gap between the ordinary 
coefficients of friction for even dry surfaces and 
that between a wheel and a rail is so great that it 
is not easy to see that there is much in common 
between friction and adhesion ; and this disparity is 
due to the very heavy loads forcing the tire and rail 
together. In our impression for March 25th last, 
we showed how small is the contact area. There 
is, we think, no room for doubt that a direct inter- 
locking of surfaces actually takes place, and that it 
is to this the relatively enormous coefficient of 
adhesion is due; and yet withal a few spois of oil, 
or a little “dirt,’’ or a few dead leaves will cut the 
adhesion down to nothing and render ar engine 
helpless. : 

A most interesting problem is presented by 
the question, How can the adhesion of locomotives 
be increased ? If this could be done an immense 
advantage would be gained; the cost of engines 
would be reduced ; their weight might be diminished ; 
the wear and tear of rails and tires would be 
lessened.. There can be no doubt that the single 
engine is superior to the coupled engine in every 
way but one—tractive power. We need do no 
more than refer to the multiplication of driving 
wheels as one’expedient, but there are others ; first, 
of course, comes the use of sand. No one under- 
stands why sand will run up the coefficient of 
adhesion to two or three times that existing with- 
out it. Do the particles imbed themselves in the 
wheel and the tire and establish a multitude of inter- 
locking points? As first used, dry sand was simply 
dropped on the rail in front of the wheel and was 
for the most part wasted. To-day it is blown in in 
small quantity by a steam blast. It seems remark- 
able that no one has proposed sending a fine stream 
of sand and water on the rail. To judge by 
machines used for sawing stone and marble, it is 
probable that a much smaller quantity of sand 
would suffice, and it would not be scattered, as it is 
now, into points and crossings, where, caught by the 
oil, it gives so much trouble that on some lines the 
use of sand is specially prohibited in stations and 
yards, just where it is most wanted. Again, we 
have pointed out that static friction is much greater 
than dynamic friction. Now, when a wheel rolls 
on a rail, that portion of it bearing on the rail is at 
rest as regards the rail, and the coefficient of 
adhesion is high. Let the wheel begin to slip and 
it will instantly spin round; the friction has 
become dynamic instead of static.’ It is therefore 
of the utmost importance to prevent: the inception 
of slipping. But slipping, other things being equal, 
will depend on the amount of thetangential effort. So 
long as that remains below a particular figure there 
will be no slipping. But the tangential effort is 
not constant ; it varies constantly in amount during 
each revolution, for reasons which we need not stop to 
explain. The turning moment is much more even 


with three cylinders than with two, and more uniform 
with four cylinders than with three, always provided 





that care is taken to secure that result when design- 
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ing the engine. The result is that for a given 
weight a four-cylinder engine will haul heavier 
trains than will a two-cylinder engine. Moreover, 
for passenger engines there is another consideration 
of much importance. At high speeds compensating 
weights do much harm, tending in each revolution 
alternately to lift the wheel off the rail and force 
it down. For this reason we seldom find that 
more than two-thirds of the reciprocating and cen- 
trifugal effort are balanced, and even if it were, it is 
highly probable that any locomotive running over 
90 miles an hour would lift its driving wheels 
clear of the rails once in each revolution. It 
needs but a little thought to see that this action 
must reduce the tractive effort of an engine, and 
it will be at its worst in the simple engine. But 
with four cylinders the case is quite different. 
All the reciprocating and revolving masses balance 
each other, so that no compensating weights are 
needed in the wheels. Mechanical purists tell us, 
indeed; that as compensation does not take place 
in the same plane, it is imperfect. But the 
compensation is quite good enough, and so we have 
another factor tending to promote adhesion. 

Lastly, it may be pointed out that were it not 
for exceptions in the road and conditions of work- 
ing, the single engine would satisfy every demand 
that can be made on it, particularly if it was a four- 
cylinder engine. Most of the heavy pulling done 
by a locomotive represents acceleration—the work 
performed in getting up speed. If it were not 
inconvenient in other respects, single engines could 
be assisted out of stations by pusher engines, and 
would subsequently take care of themselves. The 
fact is that at high speeds locomotives do not make 
steam enough to utilise all their adhesion. An 
engine which can exert a pull of two tons must be 
- exceptionally powerful; and 18 tons on a single 
pair of drivers would much more than give 
this. The effect of centrifugal effort mentioned 
above would not sensibly affect the pull until 
such time as the train charged an incline, when 
the resistance would sharply increase. Indeed, it 
is a common experience that an engine which is 
running without slipping on a line, or down hill, will 
begin to slip the moment an incline is reached. 
This is probably due in part to lifting of the wheels 
at speed. Four drivers, and even six, are used for 
fast passenger work solely to deal with compara- 
tively small portions of most railways. At the 
worst they are never required for more than half 
their time. Many inventions have been made and 
patents taken out to augment the coefficient of 
adhesion. They have come to nothing. There is 
room to believe, however, that this is largely 
because no systematic practical study of the pro- 
blem has ever been undertaken. Slipping is 
normally due to the rail being “ dirty.” The co- 
efficient of adhesion on a clean, thoroughly wet rail 
is very nearly as high as it is on a quite clean 
dry rail. Much, we believe, might be gained 
by fitting engines with some device which 
would clean the rails before them; the surface 
is very small, a band, say, 24in. wide. It would be 
quite possible to fit a locomotive with two rotary 
steel wire brushes of considerable diameter, which 
could be brought into use the moment the wheels 
began to slip. Again, it is possible that an 
extension of Stroudley’s method of directing exhaust 
steam on the flanges of the leading wheels might 
be found to clean the rail. Be this as it may, 
when we consider how objectionable slipping is, 
and that it is always due to dirt on the rail, it 
seems clear that it would be worth while to make 
some attempt to clean the rails when they need it 
in advance of the driving wheels. 


Commercial Motor Vessels. 


IF there are still any sceptics who cannot see a 
future before the internal combustion engine for 
marine propulsion, the list attached to the paper 
read by Mr. Linton Hope at the Naval Architects 
recently, giving details of 120 commercial craft 
fitted with this form of power, should prove 
sufficiently convincing. Such a collection of data, 
drawn as it is from various sources, and embracing 
vessels of various types, is valuable as giving the 
same sort of indication as a thermometer, which, by 
abstracting a portion of the heat from the body 
tested, measures the intensity of it. There must be 
at the present time in various quarters of the globe 
several thousands of vessels propelled either wholly, 
oras anauxiliary, by internal combustion engines, and 
the number is growing daily. The question now is 
not whether motor-driven vessels have come to 
stay, but how fast development will proceed in the 
larger powers which have hitherto been considered 
outside the practical limits for oil or gas engines. 








Though for many years past the possibilities of the 
high-speed motor have been recognised and made 
use of in racing craft and other high-speed small 
vessels, we shall be probably justified in saying that 
the stoutly built moderate speed motor suitable for 
the rough and tumble work in commercial craft 
hardly existed ten years ago. To-day its existence 
is officially recognised by the recently issued regula- 
tions of the Board of Trade requiring certain 
qualifications from the men in charge of such 
engines, similar to those required from those in 
charge of steam machinery at sea. 

The industry which has thus emerged from its 
embryonic state has had its share of infantile 
troubles. At first there was too much tendency 
slavishly to follow the ideals of the engine as used 
for road work, and the phrase “only a motor car 
engine’ became a by-word to describe unsatisfac- 
tory marine installations. For this state of affairs 
marine engineers may be partly to blame, for with 
the conservatism which usually characterises those 
that go down to the sea in ships, they looked 
askance at the advent of a form of power which 
claimed to be able to- supersede steam, and, speak- 
ing generally, though there are notable exceptions, 
they gave it neither advice nor encouragement. 
Experience, however, soon showed that the high 
speeds of revolution were unsuitable for marine 
work if reliability were made a first consideration. 
For boats which are intended merely as racing 
machines speeds may be high and weight cut down 
to the narrowest margin. If the engine fails 
during a race it is just towed back, probably by a 
steamboat, the decks’ hands of which leaning over 
the side with arms on the rail deliver themselves in 
true nautical style of caustic comments and opinions 
on the unfortunate motor boat astern. The com- 
mercial marine motor must be in an entirely differ- 
ent category. Unlike the road engine, the highest 
speed and the heaviest load occur together, and the 
margin of reliability must, therefore, be very ample. 
For this reason excellent engines for shore purposes 
may be unsuitable in vessels. Whatever merits 
they possess may be entirely annulled by a single 
weak spot, the failure of which may be unim- 
portant on shore, but which by causing a stop- 
page of the engine at a critical moment would | 
be productive of disastrous consequences at sea. | 
Speed of revolution is one of the elements of reli- | 
ability, and speeds are being reduced not only from | 
this reason, but also because of the difficulty often | 
found in getting an efficient propeller for the higher | 
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the dark as to possible developments, but there js 
still a very large field in fishing boats, small 
trading and coasting vessels, requiring power up to 
this limit. Unfortunately for rapid progress, this 
class of business is generally in the hands of men 
of relatively small means, who cannot afford to 
experiment, and the brunt of the pioneering expendi. 
ture will have to fall on the makers of the engines. 
It is also fairly evident that it will be wise to wait 
the results of experience in the moderate sizes 
before proceeding to the powers required by the 
ocean tramp. It is generally conceded that when 
we pass the limit of about 200 horse-power, 
the ordinary reversing arrangement by friction 
clutch and gearing, which may be made quite 
satisfactory up to those powers, will have to 
be superseded either by making the engine rever-. 
sible or interposing a reversible transmission such 
as an electric dynamo and motor. The possibilities 
of gearing down must also not be overlooked, as 
this allows the speed of the engine to be kept up, 
and the turning moment of the engine shaft may 
remain such that friction clutches and  gear- 
ing may still be employed. All these schemes 
will, no doubt, in time be tried, and equally, 
without doubt, the fittest will survive. When the 
line of development of the larger-sized engines has 
been determined there will be found an enormous 
field for their application. There are the steam 
trawlers, for example, which are of higher speed 
and engine power than the drifters, and present also 
some pretty problems for the application of the 
internal combustion engine to the auxiliary appli- 
ances with which they are fitted, such as the 
refrigerating machinery, steering engine, and wind- 
lass. It is notorious that these vessels earn a 
dividend with difficulty, and the difference between 
a small dividend and none at all may be made by a 
shilling a ton on or off the price of coal. These 
trawlers now go so far afield that the reduced con- 
sumption of fuel will be of considerable advantage 
in giving them an increased radius of action besides 
the direct advantage of economy. We are still yet 
a little way off from the commercial marine motor 
of 500 horse-power and above, but in the meantime 
we have learnt much from what has been done 
already, and the way is steadily being prepared for 
further developments. 


College Workshops. 


IN this country the workshop has come to be 


speeds. This has been noticed in the case of several | |ooked upon as an essential part of a technical 
of the East Coast herring drifters which have been school, but, as far as we are aware, no careful 


fitted with oil engines. The speed in some cases is | investigation of its real value is ever made. 


It may 


up to expectation in smooth water, but in a number |be urged that it is no more possible to take the 
of cases it is found that the motor has little effect | workshop alone and estimate its educational value 


in driving the boat against a head sea. 


Nor is this | than it would be take any other single item of a 


surprising when we consider that the drifter pro-| school curriculum and apportion the amount of 


pelled by the oil engine has a much higher speed | benefit the student derived from it. 


Against this 


propeller with a disc area of only about a fourth | Jine of defence we may advance the argument that 


that of the steam drifter. 


the time given to the different subjects are not all 


We know now from recent turbine experience | equal, even when the subjects present about equal 


that high-speed propellers need not be inefficient, 


and that an important factor is the position of the | 


propeller relative to the hull. In many of the 
fishing boats the propeller is so small as to be 
largely masked by the dead wood, and it cannot 
therefore get so good a supply of water as it should 
for maximum efficiency. Twin screws, if admissible 
on other considerations, would go far to meet the 
case, but failing this expedient the speed of revolu- 
tion should be largely reduced from that which now 
generally obtains, though there is no necessity to 
reduce to the same low level as that at which the 
steam drifter runs. The reduction of revolutions 
means, of course, a larger and more expensive 
engine, but the benefits already derived from the 
use of power in these fishing boats indicate that 
the increased speed and efficiency to be obtained by 
slower running engines will amply repay any extra 
cost entailed. 

It is desirable that the idea should be abandoned 
that because an engine is labelled a motor it there- 
fore must run at a high speed. The speed of the 
motor must be subservient to the purpose for which 
it is required. This has been recognised on the 
Continent, where the oil and gas engines, which 
have been fitted in large numbers for canal and 
river work, are invariably of the slow or moderate 
speed type. With moderate speed engines there is 
still a large margin of saving in weight to be made 
over steam machinery of moderate power, though 
it is now generally accepted that the margin will 
be less as the power increases. There is thus 
everything to gain, weight and economy of run- 
ning and upkeep, by extending the use of motors in 
vessels requiring powers up to two or three hun- 
dred horse-power. Beyond that we are as yet in 


|represent the survival of the fittest. 





difficulty to the learner. Hence we are justified in 
concluding that an effort to grade the classes 
according to their importance is generally made. In 
some cases no doubt precedent is the only guide, 
but even so the accepted curricula presumably 
Now in 
most schools, which are not simply and solely 
intended for the training of handy-craftsmen, the 
hours given to the workshop are shorter than those 
given to any other single subject, and we are justified 
in deducing from that fact that the managers deem 
the workshops to hold the position of least honour. 
This being so, we may ask why not go one step 
further and remove them altogether? They are, 
save in those schools which have elaborate research 
laboratories, not only the most expensive part in 
first cost, but they occupy much valuable space, and 
require continual outlay in maintenance. Can it 
be shown that they are educationally of anv 
corresponding value? We ask that question not 
in a cavilling spirit, but from a real desire to obtain 
an expression of opinion from those who have 
studied the subject at first hand. There seem to 
us to be three probable answers. First, that they 
are valuable to all students; secondly, that they 
are valuable to trade students for whom the 
colleges, for a part of their time at least, must 
cater, and, thirdly, that they are of direct use to the 
college for the construction and repair of apparatus. 

We take the first probable answer only, and ask 
further—Can it be upheld that a few hours per 
week in a school workshop are of any material value 
to a student, who must, if he is ever to succeed in 
his profession, spend years at the bench and 
machine tool? For ourselves, we can see but one 
answer to that question, but we recognise that 








i 


~~ wer ae iv ay 





' Aprit 15, 1910 


THE ENGINEER 





385 








ST Se rca eT 
— 


many professors hold the view that even the small 
experience gained in the college workshop assists 

them in bringing home to the student the reality of 
the subject with which they have to deal. The 
yarious forms of educational sandwiches have been 
designed with the same object in view, and the 
object. itself is laudable. But that the ordinary 
school workshop has really any effect of the kind 
we find it difficult to believe. There can be no 
doubt that the plan approved by the Committee of 
the Institution of Civil Engineers is far better. 
This plan was that the boy should go into works 
for a year directly on leaving school, and then take 
up his college course with his mind properly stored 
with the everyday economics of a workshop. That 
plan has not been widely adopted, for reasons into 
which we need not go, but various alternatives are 
regularly in use, and, we venture to think, might be 
further developed without much difficulty. One of 
them is that the long vacation should be spent in 
works. This is an admirable method, but is only 
available to those who have influence. Yet it is a 
plan which might well be taken up and extended 
by the directors of our colleges in conjunction with 
local manufacturers. It must be remembered 
always that such casual training cannot replace 
any part of the regular apprenticeship, but it 
can and might replace the school workshop. 
Skill of hand and general workshop knowledge 
are only to be acquired by prolonged work 
at the bench, but such elementary knowledge 
as the names and uses and shapes of tools, the 
functions and general speeds of machines, the 
system of time-keeping, costing, and payment are 
things that may be acquired in a few days by an 
intelligent youth, and are just the things that ripen 
the mind for the college training. It would not, 
surely, be difficult to arrange for a few lads at a 
time to have the run of certain shops for a couple of 
weeks to pick up what they could by watching and 
questioning. Both the time and expense of the 
school workshop would thereby be saved. -Many 
ambitious schemes for bringing the workshop, the 
student, and the professor together are being tried, 
and America furnishes two very striking examples. 
One is practised at the Worcester Polytechnic under 
Professor Bird, who described it in our columns on 
September 10th last. There the students have a 
regular manufacturing works of their own that is 
conducted on ordinary business lines. The plan has 
much to commend it. A more recent and very 
ingenious scheme has been introduced by Pro- 
fessor Schneider, and has so far proved such a 
success that its wide adoption is expected. Briefly, 
Professor Schneider’s plan is to work all his 
students in pairs, each member of which spends 
alternate weeks in works and college. The plan has 
been very aptly described as Box and Cox educa- 
tion. The object of the arrangement is to provide 
a continuity of labour in the workshop. It is 
urged by employers that they cannot take students 
for short intervals because it disarranges their 
organisation. By Professor Schneider’s plan one 
or other of any pair of students is always at the 
bench or machine, so that there is no break in the 
supply of labour. The employers have entered very 
heartily into the scheme, particularly as it has 
drawn a class of lads who are distinctly above the 
average. The applicants for vacancies in the 
college are extremely numerous, and a selection of 
the best is made. In this country we have no 
system which runs the college and the workshop 
so absolutely parallel to each other, but there are 
various familiar variations. 

The object of all these devices is to have the eye 
of the professor upon the student at the very time 
that he is engaged in practical work, whilst the 
root idea of the school workshop was to familiarise 
the student with materials and teach him some 
skill of hand. The two, it will be seen, are not 
very similar; but, nevertheless, the works’ plan 
entirely covers the school workshop plan, and 
makes it wholly unnecessary. There can be no 
question which is the better of the two, and if the 
use of the various forms of sandwiches extends 
the school workshop as an educational machine 
will eventually become an anachronism. 


Compulsory Working of Patents. 


WHEN the Patent Act of 1907 was passed the 
German newspapers, overlooking the fact that the 
law applies to all inventors quite irrespective of 
their individual nationality, declared that the 
compulsory working clause was specially aimed 
at the Teutonic chemical industry. Apparently the 
latter was selected because it formed the subject 


quite a number of years ago of long, costly, and | between the Germans and the citizens of the United 
futile attempts on the part of British manufacturers | States in Germany, and an end must be put to this 


to secure compulsory working licences in this direc- 
tion. The newspapers, forgetting also that the 
obligation to work patents also exists in Germany, 
were supported by condemnatory statements in the 
annual reports of chemical companies regarding 
the alleged injustice of the provisions of the English 
Act. But another year has elapsed, and it is now 
found that whatever effects the compulsory work- 
ing clause may have had upon foreign manufac- 
turers in general, the German chemical companies 
in particular have no reason to complain of the 
condition of their total trade. Three of the prin- 
cipal companies, for instance, have just announced 
a large increase in the net profits for 1909, 
the augmentation for the three combined being 
£365,000 as contrasted with the year 1908. The 
dividend recommended in one case is at the rate of 
24 per cent., and in the second it is 27 per cent., as 
compared with similar distributions on lower profits 
in 1908, whilst the third company has succeeded in 
raising its rate from 22 per cent. in 1908 to 24 per 
cent. last year. If these are the results of the 
total business of the three works concerned in 
1909, there is no reason for any longer pointing to 
the alleged hardships of the English Act. 

It is somewhat curious to contrast the assertion 
that the compulsory working clause was specially 
aimed at the German chemical industry—a state- 
ment which has been proved by the financial results 
mentioned to have no foundation in fact—with the 
position of affairs in the case of the United States 
patent treaty with Germany, which was concluded 
just over a year ago. This treaty, as Dr. Junck 
stated in the Reichstag on March 4th, was solely 
arranged in the interests of the German exporting 
chemical industry ; and Herr Délbruck, Secretary 
of State, apparently confirmed the assertion by 
remarking that the treaty met the wishes of 
the exporting industry and the wishes of the 
Reichstag, and it was appropriate to the situation 
of the question at the time. But the treaty has 
proved to be a great illusion. It provides that 
compulsory working in one of the treaty States by 
the subjects of another treaty State shall only be 
applied to the extent of the limitation which the 
latter imposes upon its own subjects. The obliga- 
tion to work a patent does not exist in the United 
States, and the proposal to introduce compulsory 
working, upon which Teutonic hopes and expecta- 
tions were based in connection with the conclusion 
of the treaty, has not been proceeded with in that 
country. As a consequence American manufac- 
turers are able to maintain their Teutonic patents 
without working them in Germany, and they are 
therefore placed at an advantage over native 
patentees in the latter country. The treaty has, 
however, had another result which was unexpected, 
as the Reichsgericht recently decided a case in 
which an application was made to revoke a patent 
held by a Berlin company on the ground of not 
being worked in Germany within the stipulated 
period of three years. Before the appeal was heard 
the company transferred the patent to the American 
parent company, and the Reichsgericht held that 
the transfer was lawful, and that, as a consequence, 
the patent could not be cancelled, as the patent 
treaty of February, 1909, does not bind the United 
States to the limitations of the German law. The 
conclusion from this final decision is that foreigners 
domiciled in Germany can escape the compulsory 
working clause merely by assigning their patents 
to manufacturers in the United States. 

The question of securing an amendment of the 
German Patent Act has been urged by interested 
circles in that country for several years past—par- 
ticularly with the object of granting increased 
facilities to nativeinventors. But with the passing 
of the English Act of 1907 the demand for revision 
became stronger in the Fatherland, without, how- 
ever, the formulation of any definite proposals 
beyond the advocacy of the more stringent 
enforcement of the compulsory working clause 
already in operation in Germany. No doubt 
this particular clause is applied where neces- 
sary, although the period for compulsory work- 
ing is fixed at three years as compared with 
four years in the case of the English Act. The 
circumstances arising out of the patent treaty with 
the United States have, however, caused such 
dissatisfaction in Germany that Herr Delbruck, 
Secretary of State, recently expressed the hope, after 
having received petitions and listened to representa- 
tions, of being able to publish this year particulars 
of a provisional Bill for the reform of patent legisla- 
tion. The failure of the United States to proceed 
with the compulsory working clause, the Secretary 








stated, has produced a condition of imparity 


situation. It is therefore intended to propose an 
amendment whereby compulsory working for inland 
patentees in Germany will be abandoned, but it will 
remain in operation in the country for such patents 
as are only worked abroad. It is hoped in this way 
to be of service to the interests of industry, and the 
scheme outlined was received with approval by the 
Reichstag. This particular question naturally only 
concerns Germany and the United States, as com- 
pulsory working conditions prevail both in the 
former country and the United Kingdom, but at the 
same time it will be necessary to watch what 
developments may take place in the revision of 
the patent law in any other directions. 
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Hydraulic Mining. Classification, Test and Valuation of 
Alluvials— Water Supply—Methods of Working Alluvials, 
dc., with supplements on Roads for Mining Purposes and 
Motor Traction, and Appendix. By C. C. Longridge. 
London: The Mining Journal. 

TAKEN in conjunction with his work on gold dredging, 
Captain Longridge’s present volume will be found an 
extremely useful compendium of information on the 
general principles and practice of hydraulic mining. 
Most of the useful tables of figures and methods of cal- 
culation, which have been published, have been here 
collected and amplified, and an unusually good index and 
table of contents aid the searcher for special information. 
Although somewhat undue prominence has been given to 
the trading firms, from whose catalogues many of the 
illustrations have been culled, and although many of 
these might well be replaced in the next edition by others 
of more direct interest to the hydraulic miner, the whole 
tenor of the book is thoroughly practical, and its arrange- 
ment leaves little to be desired. Sections dealing with 
motor traction and road making, and particularly the 
excellent tables collected in the appendix and the large 
number scattered throughout the letterpress, where they 
legitimately belong, add to the value of the work, both to 
those who seek information in connection with mining 
operations for hydraulicing or conveyance of water or 
water power, and to those who are interested in the 
storage or use of water from the purely engineering 
standpoint. In this connection especial attention may 
be directed to the section dealing with piping and pipe 
lines and the construction of dams and ditches. The 
work may be commended to the attention of the small 
man or “ fossicker,” as well as to that of the engineer 
working on ground of so low a value that only a huge 
scale of working and rigid economy can ensure success. 


SHORT NOTICES. 


Modern Coking Practice. By T. H. Byrom and J. E. 
Christopher. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-courf, Ludgate-hill, E.C. Price 8s. 6d. 
net.—The subject of coke manufacture is one of the utmost 
importance. The extensive use of coke in so many industries 
makes a book dealing with it in a thorough and scientific 
manner—as the present volume does—an acquisition to be 
greatly appreciated. Being based on a series of lectures 
given by one of the authors to men engaged on coke ovens, 
the book may be readily understood by all, although its 
simplicity of style nowhere interferes with its accuracy or 
fulness. In the earlier chapters general considerations, such 
as the sampling and valuation ofcoal, coke, &c., their calorific 
values and classification, are dealt with. Then follow three 
chapters descriptive of the various types of coke ovens. To 
these succeed chapters on the charging and discharging of 
ovens, on cooling and condensing plant, and on gas 
exhausters. The last six chapters are devoted toa discussion 
of the by-products from the coke oven, and treat of 
ammoniacal liquor, sulphate plants, and the utilisation of 
the surplus gas for steam raising and in gas engines. The 
book is very fully illustrated and nicely printed, and should 
attract numerous readers. 

Blast Furnace Practice. By J. J. Morgan. London: 
Chas. Griffin and Co., Limited, Exeter-street, Strand. Price 
1s. 6d. net.—This should prove a handy little volume to all 
engaged in the practical working of blast furnaces. Taking 
up those questions of a practical nature which the larger and 
more theoretical works on iron smelting and metallurgy are 
liable to omit, the book deals in simple form with such 
subjects as the filling, charging, and lighting of the furnace, 
the calculations required when settling the proportions of the 
various constituents of the charge, judging and controlling 
temperatures, and other items of great importance in the 
successful working of a furnace. The book is weil written, 
and, although not pretentious, should receive a wide 
audience. 
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THE JAPANESE BATTLESHIP SATSUMA 








«THE JAPANESE BATTLESHIP SATSUMA. 
THE Japanese battleship Satsuma is of special interest | 
for a variety of reasons. Her conception dates from the | 
outbreak of the Russo-J apanese War, and she altogether | 
pre-dates the Dreadnought in the matter of being the first | 
attempt to realise Colonel Cuniberti’s ‘ 


the light in July, 1903. 

The Russo-Japanese War 
1904. Its duration was then uncertain; 
Japanese battleships probable. It was, therefore, 
imperative that Japan should lay down warships, it 


commenced in February, | 


was equally imperative—or at least obviously desirable— | 


to lay down something altogether superior to any possible | 
enemy. Colonel Cuniberti, i in sketching his ideal, men- 
tioned this ideal ship opposed to a fleet; 


‘Ideal Battleship.” | schooner bow. 
The idea of the famous Italian naval architect first saw | is not known, but possibly the idea is to give Japanese 
| vessels a distinctly recognisable appearance. 
| past, ships firing into friends by mistake has happened on 
the loss of | more than one occasion, and is believed to have happened 


Japan | 








been under construction, Her sister, the Aki, was further 
| delayed by the decision to fit her with turbines. 

It will be noted that the Satsuma is a development of 
the Kashima and Katori, which vessels closely resemble 
our own King Edward class, though, like all warships of 
Japanese construction, she has the extraordinary dipping 
The precise object of this schooner bow 


In the 


at least once in the late war. From this point of view 


characterisation is valuable. 

Like the Kashima and Katori, the Satsuma has only com- 
paratively moderate armour protection. The belt remains 
| at 9in., whereas we, in the Lord Nelson, had previously 
gone up to 12in. belt. In the Kashima and Katori the 


Danton 
class. 


Lord Nelson 


Satsuma. : 
class. 


Name. 


ret Cuniberti 
Minas | Ideal Ship 
(1903). 


Geraes class. 


Nassau 
class. 


Dread- 
nought. 


Radetsky 
class. 





19,250 16,; 500 
479 435 
834 794 
283 27 (mean) 

1905 | Nov., 1904 

1906 
1908 
4 12in. 
10 9-2in. 
15 12-pdr. 
16 3-pdr. 
2 Maxims 


Displacement, tons 
Length, ft 

Beam, ft. 

Maximum draught, ft. 
Laid down 

Launched 

Completed 

Armament 


18,400 
A538 


Feb., 1908 
Jan., 1909 
1912 (to be) 
4 12in. 
12 9-4in. 
16 12-pdr. 
10 3-pdr. 


May, 


Torpedo tubes 
Horse-}« ywer 
Speed, knots 
Machinery 


2 
22,500 
19-4 
Parsons 
turbine 


7) 
16,750 
18-5 
Triple- 
expansion 
Babcock & 
| Yarrow Niclausse 
G | 12 10 


expansion 
Boilers ... Miyabara 


Armour belt, maximum, in. 


undoubtedly had this in mind when the Satsuma and Aki 
were projected. 

It is a most uncertain point whether such ships would 
have been imagined in 1904, but for the war; it is 
practically certain that but for the war they would not 
have been laid down in Japan, but would have been built 
at Elswick or Barrow. Owing to the war and its uncertain 
duration, the ships had to be built in Japan, nolens 
volens—the second point. of interest about the Satsuma. 

Japanese naval architects, being without experience in 
designing large battleships, and the necessary material 
having to be collected, it was not till 1905 that the ships 
were actually laid down—the Akiin March; the Satsuma 
in May. 

At about this time the issue of the war was no longer 
in doubt. This, together with the reasons mentioned 
above, accounts for the long time that the Satsuma has 


| 20 4-lin. 


| expansion 
Belleville & | 








~ 19,000. 
500 


19,281 
530 


14,500 17,900 18,500 
456 520 470 
82 82 89 83 
264 (mean) 31 264 25 (mean) 
Dec., 1907 Dec., 1905 | July, 1906 1907 
July, 1909  Feb., 1906 March, 1908 Sept., 1908 
1910 (to be) Oct., 1906 | Oct., 1909 | Jan., 1910 
4 12in. 10 12in. 12 llin. 12 12in. 
8 9-4in. 27 12-pdr. | 12 6in. 22 4-7in. 
16 24-pdr. 8 3-pdr. 


6 
20 000 
19 
Parsons Triple- 
turbine expansion 
Babcock Schulz 


3 
20,000 
20 
Triple- 


Yarrow Babcock 


9 10 9 


belt at the ends is not reduced below 64in. In the 
Satsuma it is 6in. forward and 4in. aft, the reduced 
thickness being compensated for by increased area. 


Thus, the Kashima forward has a belt of 7}ft. wide, sur- | 
mounted by a 7}ft. strake of thinner armour, whereas | 


the Satsuma has a 15ft. belt of 6in. armour. This is in 
accordance with, and was somewhat in advance of, 
modern practice—the tendency 
reduce maximum thickness in favour of increased area. 

At a casual glance the Satsuma might appear to be a 
Lord Nelson. Actually, however, she differs materially 
from that ship in having a main deck battery of 6in. 
guns. 
to have consisted of 4.7’s, but at a somewhat late stage 
6in. guns were substituted. 

Eight are carried in the centre battery. 
guns are carried right forward on main deck and two 


| by means of a clutch of the ordinary claw type. 


now-a-days being to | the spindle is screwed and fitted with a lever chuck of well 


As originally designed, this main deck battery was | 


Two more | 





others right aft. There is some doubt as to whether the 
substitution of 6in. included these guns, and, according 
to some reports, only 12-pounders are mounted in these 
positions. Four other 12-pounders are carried amidships 
on the superstructure around the funnels. It is worthy 
of note that the Japanese have refrained from mounting 
any guns whatever on the superstructures around the fore 
and aft conning towers, as is the general practice in all 
other navies. It is understood that in the war on one or 
two occasions the presence of guns crews in the neigh- 
bourhood of conning towers was found inconvenient. It 
has also been stated that guns firing in close proximity to 
the men operating searchlights was found undesirable. 

A feature of the Satsuma is the fact that her 12in. 
turrets are something like half as large again as the 
turrets for the 10in. guns. These main turrets have also 
a somewhat higher command. 

We append a table, showing how the § 
pares with a variety of other ships. 


Satsuma com- 


TURRET LATHE WITH BALL BEARINGS. 


A NEW design of turret lathe for bar work has recently 
been introduced by the firm of Kendall and Gent, Limited, 
Belle Vue, Manchester, which is capable of very high produc- 
tions, as will be seen from the accompanying table of results 
obtained on a recent test. The actual lathe on which the 
test was made is one which the firm is sending to the 
Brussels Exhibition. As will be seen from the general view 
on page 387, the fast headstock is of the all-geared type, the 
speed changes being made by means of three easily accessible 
levers. The height of the spindle centre above the bed is 
103in., and the bed is of sufficient length to enable pieces 3ft. 
long to be turned at one pass. The speed of the driving 
pulley is 475 revolutions per minute, and the arrangement of 
the gearing is such as to give a graduated series of spindle 
speeds varying from 30 to 475 revolutions per minute. The 
spindle is bored out 3,%in. diameter, enabling bars of 3in. 
diameter to be operated on, the lever chuck being of course 
provided with gripping dies to suit parts up to that diameter. 

All the gear-wheels in the headstock are of steel, with the 
exception of the largest spindle wheel. They are hardened 
and are completely enclosed by a cast iron cover. The clutch 
controlling the first two changes of speed on the high-speed 
| pulley shaft, which is generally used for starting and 
| stopping the lathe, is of the expanding-ring type; the inter- 
mediate changes are made by sliding the wheels on their 
shafts, and the final drive for slow speeds on the spindle is 
The end of 


known construction. 
The chief feature of the headstock, however, lies in the fact 
that all shafts, including the main spindle, are mounted on 


| ball journal bearings, a ball thrust bearing being, of course, 
added in the case of the main spindle to take up the thrust 


of the cutting tool. The high mechanical efficiency of the 
lathe, as evinced by the low horse-power per cubic inch of 
metal removed, is attributed largely to this feature in the 
construction of the lathe. The bed is of the usual construc- 
tion, with square edges. To it the carriage is gibbed by 
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104-INCH CENTRES TURRET LATHE 
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means of long taper gibs. The carriage is arranged to form 
a trough with a lip draining all suds into the centre of the 
bed, and is provided with a hexagonal turret to the faces of 
which the turning tools, &c., are bolted. A usual equipment 
of tools, and such as is shown in our illustration, comprises 
three turning tools with patented roller steadies—shown 
below—a screwing die head, and a parting-off and forming 
slide. 

The turning equipment includes a tool-holder-block of forged 
steel having a recess in which the tool can be clamped by 
means of two steel slotted clamps spanning the tools and let 
into recesses in the body of the block. These are provided 
with set screws on the underside for securing the tool. This 
block and tool, &c., travel on a slide formed on the main 
casting of the turning tool, which is of steel, and which is 
carried forward in order to form a housing for the circular 
arms carrying the rollers constituting the roller steady. The 
tool-holder block is moved to and fro on its slide by means of 
a worm fitted into the main body, operating in a rack with 
inclined teeth formed on the upper surface of the tool block. 
A stop and micrometer arrangement of the usual nature is 
fitted on the worm shaft in order to retain the size of the 
work after withdrawal of the tool. 

The portion of the turning tool forming the roller steady 
is a speciality of 

















ROLLER STEADY 


the main body casting referred to, which is carried forward | 


beyond the tool slide, and which is shaped so as to form a 
circular recess in which can slide two similarly formed pieces, 
each provided with a hardened steel roller. The path of the 
circular recess is so situated as to be intersected by the bar 
or work at a point opposite or adjacent to the cutting point of 
the tool, so that the two rollers can be brought to bear against 
any work within the capacity of the machine. 

The curved pieces carrying the rollers are detachably con- 
nected to two circular worm segments sliding in recesses 
concentric with and at the back of the recesses in which slide 
the roller carriers. These are operated by means of small 
worms retained in recesses in the main body and provided 
with means for micrometer adjustment and for locking. For 
the purpose of temporarily withdrawing a roller from the 
work, as, for instance, in left-hand turning, a roller carrier 
can be detached from the worm segment at the back by with- 
drawing a small pin, and can, of course, be returned to 
exactly the same position again and the pin reinserted. A 
chip deflector is also fitted to the lathe in order to direct the 
rapidly formed hot coils constituting the chip into the centre 
of the bed, 





this firm, and comprises that part of | 














It will be noticed from the illustration that there are no 
projections on the roller steady in the direction of the head- 
stock, so that work can be turned if desired up to 4in. or so 
of the chuck. The cut-off and forming tools are also built up 
of steel castings, the slide carrying the tools being operated in 
the usual manner by means of a rack and pinion, a long hand 
lever being keyed on to the pinion shaft. A feature of this 
apparatus is the provision of a movable stop to the tool slide, 
thus enabling the parting-off tool to be set for the finished 
diameter of the work for the purpose of finally squaring up 
the corner under the head of a bolt, which is necessarily | 
out of reach of the burnishing action of the rollers, and after- | 
wards by withdrawing the stop to come to the centre for | 
parting off. 

The turret is rotated by hand and locked in the several 
positions by means of a hardened steel bolt operated by a | 
small handle in front of the carriage. The turret is con- | 
nected by means of gearing with the stop bar shown in frant | 
of the lathe, so that as each face of the turret is presented to | 
the work the ‘corresponding stop comes into line with the | 
lower end of a small plunger carried in a bracket bolted to | 





Copy OF Messrs, THOs. 


Details of Results of a Test of a 1Ohin. 





Reducing a| Feet per min. | 
: | on 


Material removed. 


in production at the time it was made, and which had not to 
their knowledge been exceeded until the present results were 
obtained. “Messrs. Kendall and Gent do not consider these 
results as the maximum it is possible to obtain, though they 
represent the most it was possible to do with the particular 
cutting tools they were using at the time. 








THE NEW GERMAN AIRSHIP, M III. 


THIS military dirigible embodies the result of the experi- 
ence gained with its two predecessors. It was constructed 
with a view to great reliability, high speed and increased 
carrying power. In order to realise these requirements it was 
found necessary to increase the capacity to 6500 cubic metres, 
or about 1000 cubic metres more than that hitherto con- 
sidered suitable for a military airship. 

The M III. is 84m. long, tapering towards the stern, with 
a greatest diameter of 12.4m. It is driven by four Koerting 
motors, each of 75 horse-power. It is built on the semi-rigid 
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Sheffield, 31st March, 1910. 


Yentres Hex. Turret Lathe, Witnessed at the Works of Messrs. Kendall and Gent, Limited, 
Manchester, on the 22nd March, 1910. 
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the apron of the carriage. The plunger is coned where it 
meets the stop so that further motion of the carriage raises 
the plunger, and this motion is utilised to throw the feed 
motion of the carriage out of gear. This can at any time be 
performed by hand by means of the small lever shown at the 
side of the plunger bracket. The feed is re-engaged by the 
upward motion of a vertical slide rod, provided with a handle 
and conveniently placed on the apron. 

The feeds are operated by means of a front. shaft, gears and 
rack, the latter being of steel, a turn-over handle seen at the 
end of the bed serving to reverse them. Three changes of 
feed are made by means of the vertical lever shown, which is 
clutched to a shaft fitted with a key sliding in a nest of 
three gears, a duplication of the feeds being effected by the 
second turn-over handle shown to the right. The lathe is 
provided with the usual tray, &c., for catching the suds with 
which the work must be flooded, and which is afterwards 
collected and returned to the cutting point by means of a 
pump, pipe, &c. Appended is a table showing some of the 
tests made on this lathe. These were verified by Messrs. 
Nash and Son, and embodied in a report. For comparison 
we append below the table the results of a test in a lathe 
of similar type, which the makers believe constituted a record 








principle, with a framework of aluminium tubes covered with 
balloon cloth; the main girder, or keel, is in three parts, 
connected by flexible joints. In the MI. and MIU. the 
propellers were mounted in brackets on the framework on 
the same level as the centre of resistance. In M III. this 
construction has been abandoned, and the propellers, which 
are 4.97 m. in diameter, are on either side of the engines, 
which are in the centre of the car. The propeller speed has 
been reduced to 300 revolutions per minute, and it is hoped 
to obtain increased efficiency and immunity from accident 
by this reduction of speed. The envelope of the balloon is 
of double rubber-faced cotton, and contains five interior air- 
bags, or ballonettes, into which air can be driven by a fan 
operated by the engines. This admits of adjusting the 
inclination to the horizontal of the axis of the balloon, and 
assists the action of the horizontal rudders in ascending or 
descending. 

The car is of steel tubes and is 12.5m. long. It is capable 
of carrying twelve persons, but the ordinary crew consists of 
two officers and five men. The car is fitted with a wireless 
telegraphy installation, and there is an appliance for dropping 
shells and explosives. The crew: are armed with magazine 
rifles. 
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THE DESIGN OF TURBO FIELD MAGNETS FOR 
ALTERNATE-CURRENT GENERATORS WITH 
SPECIAL REFERENCE TO LARGE UNITS AT 
HIGH SPEEDS.* 

By MILES WALKER. 

THE cheapening of the cost of generation of electricity and the 
reduction in the capital required per kilowatt installed are already 
being felt in the widening of the field in which electricity is being 
used, so that in the near future we may. expect the output of 
electricity stations in all our large towns and manufacturing dis- 
tricts to be enormously increased, and the great requisite will be 
large generating stations at low capital cost. For capital cost is 
one of the main items which go to make up the price at which 
electricity can be supplied. These large units will in many cases 


Fig. 1 
consist of impulse turbines of very high speed and very large 


a pe : : 
he salient pole type versus the cylindrical type of field magnet.— 
Let us consider first the essential features of a field magnet and 
the duties which it has to perform. We will take for granted that 
the field magnet is the rotating element. Fig. 1 shows a section 
through the iron parts of a stationary armature with the winding 
turbo-alternator. The duty of the field magnet, which we will 
take as having four poles, is to produce a magnetic flux which 
crosses the gap in a radial direction, and returns through the iron 
of the armature back to the core of the magnet. To produce this 
flux, we will require a winding placed so that it produces a 
magneto-motive force in the direction indicated by the arrows in 
Fig. 1. 

The two factors in the output.—The output of a field magnet is 
proportional to the product of two factors :—(1)ZThe cross section 


Fig. 2 


of the iron of the path indicated by the arrows—Fig. 1 ; (2) the 
ampére turns carried by the copper winding. The cross section of 
the path would be largest if the rotor consisted of a solid cylinder 
of iron filling the whole space, in which case there would, of course, 
be no room for the copper. The ampére turns would be greatest if 
the whole space were filled with a copper winding, in which case 
there would be no iron for the flux. The best theoretical arrange- 
ment would be a disposition of copper and iron something like 
that shown in Fig. 1, in which the iron and copper are put in those 
places where they are most useful, and least interfere with the 
presence of one another. Such an ideal disposition of iron and 
copper would, of course, be difficult to carry out in commercial 
manufacture, but the type of rotor which most nearly approxi- 
mates to this, will be the one which will give the greatest output in 
the smallest space. 

One of the main considerations which determines the arrange- 
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ment of iron and copper on a turbo-rotor, is the necessity of sup- 
porting the parts against the great centrifugal forces. 

The salient pole construction.—The salient pole at first sight 
appears to offer very great facilities for supporting the copper 
winding, because it can be made with a projecting lip all round the 
pole. Fig, 2 shows the field magnet of ore of the 4-pole turbo- 
generators lately described before this Institution.+ This is 
mechanically a very good construction. In cases where it is 
decided to go to extremely high peripheral speeds, and additional 
support is required for the independent coils, the type shown in 
Fig. 3 may be employed. Here the coil on each pole consists of 
four parts wound in slots cut out of a solid steel forging. Or, if it 





* Abstract of paper réad before the Institution’of Electrical Engineers, 
+ G. Stoney and A. A. w: ‘High-speed Electrical Machinery,” 
Journal of the Institution of Electrical Engineers, vol. 41, page 300, 1908. 





is desired to construct the pole of laminations, the type shown in 
Fig. 4 may be employed, and great mechanical strength at the same 
time obtained. Very successful turbo-generators have been built 
according to the methods illustrated in Figs. 2, 3, and 4. 

It will be observed, however, from these figures, that there is, 
between all the poles, a space which is not utilised at all, and that 





is the very space where the copper winding should be, according 
to.the ideal arrangement in Fig. 1. This space can be utilised to 
a certain extent for the se ag of ventilation. It is, however, 
frequently occupied by bronze coil supports which are found 
necessary to prevent side bulging of the coils. With the coils 
placed as shown in Figs. 2, 3, and 4, the cross-section of the pole 


Fig. 5 


is necessarily reduced, and, therefore, one of the factors of output 

No. 1 above—is reduced. It will be seen that the reduction of 
the total flux of a generator reduces its output in a way that can 
never be quite compensated for by increasing the ampére turns, 
because the capacity of the armature is, in any case, limited to a 
definite number of ampére wires per inch of periphery, on account 
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Fig. 6 


of heating considerations, whereas the flux-carrying capacity of 
the armature iron can be extended by increasing the outside 
diameter of the punchings. 

A type of field magnet which very effectually gets away from 
the necessity of side supports for the coils is that shown in Fig. 5, 
where each pole consists of a number of round poles placed side by 


! 


“Tre Enoineer' 


Fig. 


side or a central boss. This construction, however, has the draw- 
back of still further reducing the cross section of the iron path, 
but it leaves a large amount of space available for ventilation. 
With the salient pole type the ends of the coils are easily supported 
by a projection from the ends of the poles. The coils, moreover, 


are comparatively simple in form and cheap to construct and th 
length of mean turn is not great for a given cross section of — 
enclosed. The coils can be easily replaced. _ 

The cylindrical type construction.—The advantage of the ¢ i 
drical type with distributed winding, as illustrated in Figs 8 ni 
7, is that by placing the winding in slots between iron tooth 
can utilise a great part of the periphery both for carrying flux ¢ be 
for carrying ampére turns. In der to obtain a generator of al 
regulation, it is necessary to have the ampére turns at a i sa 
upon the field magnet greater than the ampére turns on th, 
armature, Where the iron body of the pole and the iron core x 
the armature offer very little magnetic reluctance, it is yo es = 
to introduce into the magnetic circuit some part, such as « lanes 
air gap, which will offer a large reluctance, and enable the amy ae 
turns on the field magnet at no load to be of the required Pm 
It is, therefore, seen that the interference with the 1) wnetie 
circuit caused by the slots in Fig. 6 is rather beneficial than oth <6 
wise, for the flux path being constricted in these teeth, there gs 
drop in magnetic potential just as there is in an air ga), The 
teeth and slots may, therefore, be taken to replace, jn some 
measure, a large air gap; in fact, saturated teeth employed in this 
manner give an even better characteristic than an air gap. Again 
the space taken up by the teeth does not seriously interfere with, 
the space required for the copper, because the iron presents : 
large surface to which heat can be conducted from the copper, and 
in that way enables the copper to be worked at a higher srrent 
density than otherwise wanld be the case. 

Thus we see that with the arrangement shown in Figs, 7 to ll 
the,iron and copper, though each, to a certain extent, encroaches 
upon the space required*for, the other, mutually assist one another 


Fig. 7 


It will be seen, too, in Fig. 6, that the iron below the slots offers 
such a large cross section for the flux path that we can easily spare 
space for a number of large holes which traverse the field magnet 
from one end to the other, and supply air to a number of radial 
air ducts. Thus with the cylindrical field magnet we obtain a very 
large cooling surface on the insulation of the copper winding, by 
which the heat can be carried from the copper to the iron, and also 
avery large surface withinthe ventilating ducts, by which the heat 
can be carried from the iron to the air. 

It is found in practice that copper placed in such slots can carry 
twice as many ampere turns per square inch as copper in a wound 
coil 2}in. in thickness. There is a distinct advantage in supporting 
comparatively small sections of copper winding in independent 
slots, because by so doing one can preserve a high factor of safety 
in the pressures thrown on the insulating materials, and by avoid- 
ing a great number of successive layers of insulation one is able to 
avoid troubles due to shrinkage of the insulating material. A 
drawback to be set off against this is that the length of mean turn 
for a given area of iron enclosed is greater than in the salient 
pole construction. 

Methods of supporting the end connections.—The main difficulty 
with the early cylindrical field magnets having windings dis- 
tributed in slots was the supporting and cooling of the connec- 
tions from one slot to another at each end of the rotor. Various 
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methods have been adopted for making these end connections. One 
type is illustrated in Fig. 7 in which the connections form a barrel 
winding, similar to that used on direct-current armatures. This 
type has the following advantages :—All the conductors are made 
of the same shape, and the connections between them are very 
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easily made by means of thimbles placed over the ends. The in- 


sulation of the winding can be carried out very effectually, and 
when well constructed and secured by wire or solid metal rings 
placed over the end connections, it preserves its balance extremely 
well. ; : , , 

Another type is shown in Fig. 8. This consists of concentric 
coils, and is perhaps the best type of winding to employ where the 
exciting current is small—say, 50 to 100 ampéres supplied at a 
high voltage and where, therefore, a great number of compara- 
tively small conductors must be placed in each slot. This winding 
may be supported by a metal ring placed over the ends, as shown 
in Fig. 8, or by means of a sheath strengthened by numerous rivets 
or bolts. 

Another method of supporting the end connections is shown 
diagrammatically in Fig, 9. Here the end connections consist of 
copper straps bent into the required shape, insulated from one 
another, and assembled so as to form a solid fan-shaped block, 
Four of these blocks are mounted on a saddle and V-shaped 
grooves are cut as shown in Fig. 10, The whole is then assembled 
between steel cheeks having V-shaped projections, mica V-rings 
being placed in the grooves, just as in the construction of a direct- 
current commutator. Fig. 11 shows the assembled end con- 
nectors being pressed on to a field magnet on which the field bars 
have ulready been placed in the slots. 

The important points to be aimed at in the designing of the 











Fig. 9 


winding of turbo-generator field magnets are as follows :—(1 
Although the field magnet is excited at a comparatively low 
voltage—125 or 240 volts—the insulation must be carried out with 
the very greatest care. It is found that the dust which settles on 
the revolving parts of turbo-generators can, under certain cireum- 
stances, be so highly compressed by centrifugal forces that it 
becomes a much better conductor than the dust found on slow- 
speed machines. Cases have been experienced where pressures as 
low as 50 volts have caused the current to leak over considerable 
distances of dirty insulation. (2) Theinsuiation should be of such 
a nature that it does not permit the conductors to move in a 
radial direction after it has become dry. (3) Allowance must be 
made for expansion and contraction of the copper. (4) Provision 
must be made for the cooling of the end connectors. (5) The 
design should be such that a repair of one part of the winding can 
be carried out with as little disturbance as possible of the 
remainder of the winding. 

After considering the question of field form the author then 
goes on to deal with voltage regulation. In order to make an 
ordinary alternate-current generator regulate well, it is necessary 
to have a large ratio between the ampére turns on the field and the 
ampere turns on the armature. With turbo-generators it is not 
usual to have this ratio greater than 2; in many turbo-machines 
it is considerably less. In these cases it is usual to saturate the 
field magnet to a fairly high point, so that when the load is thrown 
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off the extra ampére turns in the exciting coils which were neces- 
sary to keep up the voltage on load, shall not be able to create too 
great arise in voltage. There is considerable danger in employing 
a very highly saturated field magnet, because it is always difficult 
to be sure of the quality of iron, and if the saturation is carried too 
far, it may be found impossible to obtain the voltage of the machine 
on heavy loads at a low power factor. 

It is important in this connection to consider at what part of the 
pole the saturation occurs. If the generator is of the salient pole 
construction and the saturation occurs at the root of the pole, there 
ismuch more danger of being unable to obtain full voltage than if 
the saturation occurs in teeth distributed near the periphery of the 
field magnet. The reason of this is that the leakage is greater 
With the salient pole than with the cylindrical type. The leakage 
flux from the pole combines with the working flux in producing 
the saturation, and as the leakage flux is almost proportional to the 
ampere turns on the pole, we increase the leakage and consequently 
the saturation at the same time that we increase the field current 

Fig. 12 shows the shape of the saturation curve of a machine with 
salient poles both at no load and at full load, where the saturation 
has been designed to be rather excessive. It will be seen that at 
heavy load on a low power factor the saturation curve is almost 


may be raised to very high values, the voltage cannot be increased 
beyond a certain point. Fig. 13 shows the shape of the saturation 
curve of a generator with a cylindrical field with highly saturated 
teeth, both at no load and on a low power factor load. Here the 
curve never becomes asymptotic toa horizontal line, because at the 
worst the space occupied by the copper and teeth will operate asa 
long air-gap, and there is no saturation in the body of the pole. 
An important advantage of the cylindrical type field magnet is 
that it is easy to arrange it so as to-embody the compensating 
— described on"page 402 of vol. 34, of the Journal of this 
nstitution, and make the armature reaction“strengthen!the field. 








Fig. 11 


This enables good regulation guarantees to be made without 
necessitating a very great ratio between the ampére turns on the 
field and the ampere turns on the armature. With this type of 
machine it is possible to get good regulation—2 per cent. at unity 
power factor and 12 per cent. at 0.8 power factor—even with the 
ampére wires per inch of periphery as high as 1000. It is also 
wossible to employ a flux density in the air gap as high as 11 Kapp- 
ines per square inch. From these two quantities it is easy to cal- 
culate the possible output of a four-pole generator running at 
1500 revolutions per minute. Suppose that we decide not to go to 
a greater diameter than 44in., or to a greater length than 70in., 
though these figues could be increased by adopting special con- 
struction. 
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The possible output is easily calculated from the following con- 


| siderations :— 





asymptotic to a horizontal line, so that though -the field current 





Let 
Bx = maximum Kapp-lines per square inch in the air-gap. 
P = the periphery of the rotor in inches. 
/ = the length of the rotor in inches, 
W = total conductors in all three phases. 
A = the ampéres per phase in a three-phase generator. 
Then 
Volts = 0.4 x revs. per minute x W x Bx x P x / x 10-4, 
Output in kilovolt-ampéres = ampéres x volts x 1.73 
= 0.69 x revs. per minute x A x W x Bx x P x / x 10-4, 
Taking A x W at 1000 x P and Bx at 11, we get 
Output = 0.69 x 1500 x 1000 x 140 x 11 x 140 x 70 x 10-6 
15,500 k.v.a. 
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By adopting special ventilating arrangements which will permit 
the bearings to be brought near to the ends of the rotor iron, the 
length of the rotor can be increased beyond 70in. without giving 
the critical speed an unsuitable value. Then the output can be 
increased in proportion. Again, if we are content to have a 
poorer regulation we can increase the ampére-wires per inch of 
periphery considerably beyond 1000, and in that way still further 
increase the output. 

In the above I have considered only the four-pole machine. 
The outlet of a two-pole generator is very much smaller, because 
the iron in the body of the pole becomes saturated long before the 
density in the air gap reaches 11 Kapp-lines per square inch, 
and the ampére turns cannot be made as great. With a four-pole 
field it is possible to work as high as 11 Kapp-lines without 
recaie | any trouble from unbalanced pull, because with the com- 
pensated type of generator the density in the gap is almost inde- 


‘IRISH ROAD CONGRESS. 


THE following programme has been arranged in connection with 
the Irish Road Congress, which is to be held on Wednesday, 
Thursday, and Friday, the 20th, 21st, and 22nd inst. On the 
Wednesday, at 2.30 p.m., the members will assemble in the theatre 
of the Royal Dublin Society, Kildare-street, when the Congress 
will be © by the Laced: Kioubeisant of Ireland. The president, 
P. J. O’Neill, J.P., Chairman of the General.Council of County 
Councils, wil] then deliver his address. On the conclusion of the 
president’s address, the discussion on papers will be opened. The 
following popes have been presented for discussion:—({1) ‘‘The 
Economy of Good Roads,” Mr. Joseph Mooney ; (2 )“Construction 
and Maintenance of Trunk Roads,” Mr. M. A. Ennis; (3) ‘‘Develop- 
ment Fund Central Office for Statistics,” Mr. R. H. Dorman; (4) 
**Maintenance of Trunk Roads,”’ Mr W. H. Leete; (5) ‘‘ Economical 
Supply of Road Metal,” Mr. J. W. Leebody ; (6) ‘‘ Direct Labour 
and Contract,” Mr. J. O. Moynan; (7) ‘‘ Direct Labour in 
Antrim,” Mr. D. Megaw; (8) ‘‘ Road Question from the Users’ 
Point of View,” Mr. R. J. Mecredy. 

On the Thursday the following papers will be discussed :— 
(9) ‘* Steam Rolling,” Mr. E. A. Hackett ; (10) ‘‘ Steam Rolling in 
Co. Antrim,” Mr. J. N. Beatty ; (11) ‘‘ Road Foundations, &c.,” 
Mr. J. W. Hawkins ; (12) ‘‘ Road Repairs,” Mr. J. Pickering ; 
(13) ‘The Economy of Good Stone,” Mr W. Collen ; (14) ‘‘ Road 
Metal,” Mr. R. H Dorman ; (15) ‘‘The Viagraph,” Mr. J. Brown, 
F.R.S ; (16) ‘‘Ferro-concrete Construction,” Mr. J. S. E. de 
Vesian ; (17) ‘‘Street Paving,” Mr. J. Nunce ; (18) ‘‘Road Mainten- 
ance in Provincial Towns,” Mr. M. Sellars ; (19) ‘‘ Management of 
Rural Roads,” Mr. E. Dixon ; (20) ‘‘Some Obstacles to Road Im- 
provement in West of Ireland,” Mr. E. O’N. Clarke; (21) 
“Genealogy of a Bad Koad,” Mr. J. P. Burkett. 

And on the Friday further papers, as given below, will be consi- 
dered :—(22) ‘Mechanical Haulage,” Mr. H. T. Harris ; (23 
‘** Laws on Opening Roads, Extraordinary Trattic, Hedge Cutting, 
&c.,” Mr. W. J. Shannon ; (24) ‘“‘ Laws Relating to Extraordinary 
Traffic,” Mr. E. Dixon ; (25) ‘‘ Certain Points on Laws and Pro- 







cedure Relating to Road Maintenance,” Mr. E. A. Hackett ; (26 
“Laws as to the Cutting of Hedges,” Mr. A. E. Joyce; (27 
‘Necessity for Amendment of the Law on Hedge Cutting,” Mr. 
J. Horan ; (28) ‘* Presentment of the Case for Direct Labour,” Mr. 
J. Horan ; (29) ‘‘Dust Nuisance,” Mr. Rees Jeffreys ; (30) *‘ Oil 
Tarring of Roads,” Mr. F. P. Dixon; (31) ‘‘Speed Limits,” Mr. 
Rees Jeffreys ; (32) ‘* Direction Posts and Warning Signals,”’ Mr. 
Rees Jeffreys ; (33) ‘‘ Road Signs,” Mr. E. White; (34) ‘‘ Roller 


Repairs,” Mr. W. Edison. 
In the afternoon a motor excursion will be made to Glendalough 
on the invitation of the Irish Automobile Club. 





Keyrt’s Imports of heavy iron goods during January were 
6200 tons, as compared with 3800 tons for the corresponding 
month of the previous year. Of this amount England supplied 
about 40 per cent. Of the ££34,000 worth of general machinery 
imported, England supplied exactly one half. Of the £E20,000 
worth of brass and copper goods imported by Egypt, we supplied 
£E14,000 worth, and Germany only £E2000. The total trade was 
nearly doubled during the year. 


Mr. THomas McL K. CatHrey.—On March 31st Mr. Thomas 
McL. K. Cathrey died at Crigglestone, Yorkshire. He was the 
youngest son of the late Col. Werner Cathrey, C.B., 11th Hussars. 
He had been engaged in all branches of mechanical engineering 
| throughout the country. He was a man of great ability, 
[opens a thorough practical and theoretical knowledge of 
| his craft. Of late he had been engaged in work in connection 
| with the Otto Hilgenstock Coke Oven Company, Limited, by whom 
| he was held in the greatest esteem. 
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A Java SuGar Factory.—There is at present nearing comple- 
tion in the model-making works of Kelso and Co., Pollockshaws- 
road, Glasgow, a very large and strikingly faithful model of a 
cane sugar factory recently laid down, and now being put to work, 
in Java. The model is about to be dispatched to Brussels for 
placing in the International Exhibition to be held there from May 
to October this year, and has been made to the order of a group 
of friends of the Java sugar industry in Holland. The model is 
to be the scale of 1 in 50, and has been constructed of brass, 
copper, aluminium and other metals, from drawings supplied by 
| the firms (chiefly Dutch) which have made the actual factory plant, 
| and by the Technical Bureau, E. Rombonts of Rotterdam, under 
whose supervision also the model has been constructed. The 
factory in Java, of which the model is an exact representation 
with admirable fidelfty to detail, has a daily capacity of 2500 tons 
of cane, and will deal with the first crop in the late summer of 
this year. The general features of this factory in miniature, 
| which occupies a table, or foundation-plate, 17ft. long by 7ft. 
wide, comprise eight massive cane-crushing wills with their 
driving engines and intermediate motion gear; two separate 
batteries of six boilers, with the lofty chimney appertaining ; seven 
boiling pans, five evaporating pans ; three separate s-ts (twelve in 
each set) of steam-driven centrifugals; as well-as a most com- 
plete installation of drying and crystallising apparatus and con- 





| veying and elevating arrangements, filters, storage tanks, &c. 


Not only are all the features complete in exterior details, but 
many of the principal parts are represented in sectional form, and 
the whole model should prove an educative as well as an attractive 


| exhibit. 


| presiding, a paper on “ The Transmission of Power by Belts’ 





pendent of the length of the air gap. 





THE JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting 
of this Institution, held at the Royal United Service Institution, 
Whitehall, Mr. J. Wylie Nisbet, M.I. Mech. E., vice-chairman, 

was 
read by Mr. R. F. Kral, Assoc. M. Inst. C.E. (member). After 
observations on belt driving in general, during which reference 
was made to bearings, pulleys, superimposed belts, dressing, 


| guide pulleys, speed, &c., the author proceeded to describe a 
| system of driving by means of thin steel belt, the material being 
specially manufactured and of very high temper, which is being 


extended in Germany and Belgium. The method of making the 
joint was illustrated, and an interesting table of results of experi- 
ments conducted by Professor Kammerer, of Berlin, at the 
Charlottenburg University, on an elaborate testing plant there 
was given, as also a table containing comparative figures relating 
to power transmission by ropes, leather belts, and steel belts. In 
considering the advantages of the latter, it was pointed out that 
as they do not stretch, the trouble of taking up is eliminated, and 
no tension is required to allow for stretching. As compared with 
leather and fabrics, very much narrower belts can be employed, 
varying between one-third and one-tenth the ordinary width, 
saving much in cost of installation. Speeds up to 10,000ft. per 
minute can be employed. Another form of belt driving in which 
belts in common use are employed, the invention of Captain 
Leneveu, a French artillery officer, and known as the ‘“ Lenix” 
system, was then described. It was shown to consist of a kind of 
jockey pulley, but was so different from it that experience with 
ordinary jockey pulleys was no guide to its merits or demerits. 
The essential feature of the Lenix was a pulley freely floating on 
the belt, the pulley being mounted on an arm with adjustable 
counterweight, this pulley being placed very near to the belt 
pulley and the arm capable of moving about the centre of the belt 
pulley, or as nearly so as might be conveniently arranged. Par- 
ticulars and lantern slides of various plants were given, and a 
table relating to three different installations in which the ordinary 
system was compared with the Lenix, the factors considered being 
tangential force, tension in driving and in slack side, and fricticn 
losses, was also presented, 
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A GIANT EXCAVATOR. 


WHAT is believed to be by far the largest crane navvy 
in existence has now been at work for some time in 
the Pillange Brick Works of J. B. Forder and Son, 
Limited. This machine, which, in addition to its abnormal 
dimensions, possesses features of an uncommon kind, was 
designed by Mr. A. R. Grossmith, of the firm of Rubery, 
Owen and Co., of Darlaston, South Staffs. The problem 
which had to be solved at these brick works was that of 
digging a deep face of clay in one cut, and it seems that the 
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Racking Engine 
Winding 2. \ 








with automatic reversing valves, but in addition it has 
self-locking mechanism similar to that of steam steering 
engines, and consequently the arm may be held rigid in any 
desired position and can be controlled by a single handle. 
This engine is situated in a forward position on the frame 
and operates the racking motion of the arm by a new and 
interesting method. The engine imparts a powerful forward 
and backward motion to the drum, which latter is grooved 
to receive four stout wire ropes, two being wound under and 
two over in such a manner that when two of the ropes are 
running out, the other two are being wound upon the 
groove previously occupied by the first two. These ropes are 
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Fig. 1i—-STEAM CRANE EXCAVATOR 


task was by no means easy, for Mr. P. M. Stewart, the 
managing director, informs us that for several years he 
searched for a machine which would enable the work to be 
carried out in the manner described, but without finding 
anything which would prove satisfactory under the existing 
conditions. The reason for this will be more apparent when 
it is stated that the machine ultimately designed for the 
work is capable of digging a solid face of 60ft. of clay to a 
mean width of 150ft. and that it forms its own batter. The 
difficulties of dealing with a very deep face of shale clay for 
brick making are well known. In the first place it is essen- 


tial that the top and bottom clay shall be mixed in order to | 
to toothed gearing, as it eliminates vibration and minimises 


obtain uniform results in the bricks, and secondly that the 
machine should be free from the danger of being overwhelmed 


by the slipping of the material on which it is working. | 
Having regard to the great advantages of the single-unit 
system over the employment of several machines at different | 


levels, with the consequent confusion of roads, it became 
evident that the crane type of excavator offered the most 
satisfactory solution, and, accordingly, a large machine of 
this kind was built to suit the conditions. 

The illustrations on page 382 show the machine cutting 
and discharging respectively, and the engraving on this page 
represents the lower end of the bucket arm and the bucket. 
These illustrations, together with the drawing—Fig. 1—will 
assist in making the general design of the machine clear. 


The jib, which is inclined at an angle of 45 degrees, is S0ft. | 
long. The lifting effort at the radius so obtained, is 12 tons. | 


When the bucket arm is extended, as shown on page 382, the 
total radius is 90ft. 


of excavating to a height of 60ft. from the ground level. In 


order to cope with these unusual conditions, the carriage has | 


a 17ft. 6in. wheel base, and a gauge of 12ft.6in. It is 


composed of a mild steel ring or circular girder 18ft. in | 
diameter, and 2ft. 6in. in depth. Since the ground on which | 
the machine works is of a yielding kind, it is evident that | 
This circular frame is | 
surmounted with a 901b. permanentsection bull-head rail which | 
forms the path for the rollers of the revolving carriage, which | 


this ring has to be of stiff construction. 


latter has many steel rollers with tapering treads housed with- 
in it. The revolvingrollers are also provided with stout flanges 


on the outer side, to ensure the revolving portion maintaining a | 
Horizontal | 
thrust rollers are also provided where necessary, so that no | 
In order that the upper frame | 


concentric position in relation to the lower frame. 


central pillar is required. 
should not tilt when digging, stout guards are provided which 
embrace the flange of the lower frame. 

The engine frame is constructed of two parallel rolled steel 
joists 20in. by Tin. At one end of these the jib is fixed, and 
at the opposite end the boiler is secured. The cantilever for 


the jib stays is formed of two pairs of stout joists meeting | 
There | 
are three engines for operating the machine; two are of the | 
twin-cylinder steering type, whilst the other is a non- | 
The latter, which is used for hoisting, | 


at the top and forming a triangle with the frame. 


reversing engine. 
engages by means of a sliding pinion with the spur wheel 
operating the winding drum that raises the bucket. A 
powerful foot brake is provided for lowering the bucket when 
the engine is disconnected; the travelling motion is also 


operated by this engine, a set of clutch mitre gear being | 
provided for that purpose, the tail shaft passing vertically to | 


the train of gear connected with the wheels. Hence all the 


Two wire ropes serve to support the jib. | 
The bucket, which is of three cubic yards capacity, is capable | 


led up the jib to a similar drum situated at the fulcrum of 
the arm. In addition to the grooves necessary to keep the 
ropes in place, this drum also has plane surfaces on both 
sides upon which the arm rolls. One pair of ropes from the 
engine drum pass under the drum at the fulcrum, and their 
ends are secured to the top of the arm, whilst the other two 
pass under this latter drum and are secured at a position low 
down on the arm. Thus by running the engine forwards and 
backwards the arm is caused to reciprocate. A yoke is pro- 
vided to prevent the arm from becoming displaced on the 


|fulerum drum. The makers have found this method of 


racking the arm of large radius excavators to be far superior 














Fig. 2-THE TILTING BUCKET 


wheels are driven, and the trains of gear are in duplicate | forward-placed weight, which has to be doubly counter- 


with a worm motion in each set. 
The machine is thus provided with a powerful tractive 
force sufficient to skid the wheels, whilst owing to the worm 


gear no “‘ scotchers ’’ or cther devices are required to prevent | 
In order that the slewing engine may be | 


its running back. 
run in either direction and controlled by one handle, auto- 
matic reversing valves are fitted. This engine, which is 


| balanced at the back. 


It is also pointed out that the absence 
of machinery, such as an engine or steam ram, placed high 
on the jib avoids the consequent attention and repairs in- 
separable from machinery so inconveniently placed and 
exposed. 

Another point to which the makers draw attention is that 
the independent engine principle of supplying motive power 


situated under the boiler, performs the revolving motion | to the various parts has many advantages in consequence of 


through a train of gearing, which terminates in a horizontal 
sprocket wheel. This engages with an endless chain sur- 
rounding and secured to the fixed carriage. 


The racking engine like that used for slewing is provided ' 


some of the motions having to be engaged and disengaged 
whilst the others are in operation. This, it is maintained, 
cannot be effectively done by friction clutches, nor can prong 
clutches be used, since they necessitate the stoppage of the 


machine for every change. The three-engine principle jg 
claimed not only to save time, but also to simplify the 
handling of the machine very considerably. The jib head 
pulley is 8ft. in diameter. This unsual size of pulley repre. 
sents a new feature as applied to English-built excavators 
but the makers point out its advantages have long been 
recognised in America. It is claimed that not only is the 
large diameter favourable as regards reducing injury to the 
rope, but it also materially improves the angle of pull of the 
rope in relation to the line of resistance formed by the arm 
when the bucket is down, and so increases the effective digging 
effort. The bucket arm is composed of a latticed girder 50ft 
long, its outer end being forked to receive the bucket, which 
is suspended on trunnions. 

As can be seen from the illustration, Fig. 1, a smal} 
reversing engine is housed in the arm just above the fork. 
This engine, it may be said, is supplied with steam by means 
of a flexible hose. Its function is to drive a worm gear 
mechanism which imparts motion to the toothed segment 
attached to the bucket in such a manner that the latter can 
be caused to oscillate or tilt to any required angle in relation 
tothearm. Thetilting bucket, Fig. 2, representsan entirely new 
feature of great usefulness where deep faces have to be con. 
tended with, for it enables the machine to forma straight slope 
or batter, thus preventing slips and subsidences. This form of 
mechanism also provides for the bucket tipping backward 
when over the wagon, so that the contents will fall out. This 
would be impracticable otherwise owing to the extreme 
length of the arm and its highly placed fulerum. This small 
engine can obviously be operated at will whilst the bucket is 
in motion. It will be gathered that the management of this 
machine is not of a difficult nature, the levers being con- 
veniently placed, and the various movements are under com- 
plete control of one man, who can, when desired, set all the 
movements into operation simultaneously. 

The road on which the machine works has to be well 
timbered, the ground being soft and spongy, but as the 
distance travelled by the machine in the course of a day is 
but a few feet, the cost of this is small, The enormous area 
of surface covered by the advancing cut of the machine at 








| which are 5ft. in length and thick in proportion. 





one standing is so great, and the bottom of the cutting main- 
tained in such a clean condition by the wide scoop of the 
bucket, that the labour of clearing up and road preparing is 
comparatively small. The weight of the complete machine, 
including the ballast necessary to counterbalance it, is about 
70 tons. The extremities have been kept as light as possible, 
consistent with strength, in order to avoid excessive inertia 
when revolving. 

The capacity is in excess of the requirements, and so far 
the machine has not been worked at its full output. It has 
been designed to perform one complete operation per minute 
with a 24-cubic yard bucket. Owing to the bucket originally 
provided having been found to be too large for a single tip 
wagon and not large enough for two, the capacity of the 
bucket has been increased- to three cubic yards, and a 
dividing hopper has been erected to enable the bucket to 
fill two tip wagons at once. This naturally enables the 
machine to work at a proportionally slower rate whilst 
maintaining an equal output, viz., 400 wagons of 14 cubic 
yards per shift, or 700 tons. The machine is therefore 
capable of excavating and loading into wagons a supply of 
clay sufficient to maintain an output of 14 million bricks 
per week, which is said to constitute a record for any single 
plant employed for the same purpose. The nature of the 
ground which this machine has to work upon is trouble- 
some in more than one respect, for not only is the 
bottom of the quarry soft, but the hard shale clay is inter- 
sected with a strata of large limestone boulders, some of 
Thus an 
excavator with a scooping and positive action is the only 
feasible machine capable of dealing with it. We are told 
that the ease with which this large navvy dislodges the 
boulders at a height of 40ft. is somewhat remarkable. The 
working face being so deep, the bucket is able to scrape the 


| material and obtain it in a more convenient size than is 
| possible with smaller machines, which have to bury their 


buckets in order to fill them. 

The machine has now been in constant use, working night 
and day, for a period of twelve months, and we are told 
that during that time it has fully met the expectations of its 
designer and those for whom it has been constructed. 





CryYsTAL PALACE COMPANY SCHOOL oF PRACTICAL ENGINEERING, 
CrysTaL PaLace, 8.E—The ‘Wilson Premium” for the best 
paper read before the Crystal Palace Engineering Society during 
the present session has been awarded by the Council to R. Hook 
for his paper on ‘‘ Narrow-gauge Railways.” The Premium was 
presented to Mr. Hook by Sir Charles Rivers Wilson, G.C.M.G., 
C.B., late president of the Grand Trunk Railway of Canada, on 
the occasion of 112th distribution of certificates of the above school 
on Tuesday, April 12th. 


RosytH NAVAL Base.—From inquiries made at the offices of the 
contractors for Rosyth Naval Base it has been learned that the 
great closing embankment recently completed had easily with- 
stood the pressure of water from the biggest tide of the year. 
The contractors are now confident that the bank, which has been 
the greatest source of their anxiety, and has formed the principal 
part of their operations for the year, is now immune from 
destruction by the sea, if it is carefully watched and strengthened 
as signs of erosion are seen. 


New Fitrinc-ourt CRANE AT FAIRFIELD.—An important new 
item in the equipment of the Fairfield Company’s shipyard at 
Govan, in the shape of a lofty 150-ton cantilever revolving crane, 
similar in its general features to the crane at the Clydebank 
establishment of Messrs. John Brown and Co , Limited, and that 
at the works of Messrs. William Beardmore and Co., Limited, 
Dalmuir, is under process of erection alongside the Fairfield Com- 

any’s tidal fitting-out basin to the west of the building berths. 
jlectricity, of course, forms the motive power in the new appliance, 
and the steel framework has already attained a height of about 
40ft. The whole of this mammoth appliance will be in working 
order long before it is required for dealing with the heavy items 
entering into the hull and machinery structure of the colonial 
Dreadnought recently ordered from the company. Some corre- 
spondence has passed between the Trustees of the Clyde Naviga- 
tion and the Fairfield Company as to the position of the crane and 
its bearing on the projection, or otherwise, into the channel of the 
river of vessels undergoing equipment at the crane. The Trustees 
state that, having regard to the paramount interests of river navi- 
gation, they cannot countenance any use of the tidal dock that 
would interfere with navigation through vessels protruding into 
the river. An assurance has been given by the Fairfield Company 
that its general practice hitherto in dealing with vessels fitting- 
outiin the basin would not be altered in any way by the position 
of the new crane. 
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Fig. 1—GALVANISING SMALL ARTICLES 


A GALVANISING WORKS AT CHELSEA. 





WE were recently afforded an opportunity of visiting the 
galvanising works of the Cowper Coles Galvanising Syndi- 
cate. These are at present situated in Danvers-street, 
Chelsea, but we understand that it is probable that in the 
near future they will be transferred to a more favourable spot 
on the water side. The process of galvanising. which is 
adopted at these works is the firm's cold regenerative process 
which, it is claimed, is particularly suitable for tubes, and 
judging from what we saw at the time of our visit it appears 
that the system has many points in its favour, not only for 
coating tubes, but for treating articles of many other kinds. 
There are naturally cases where the hot process is to be pre- 
ferred, but in the majority of instances the electro-galvanising 
carried out in accordance with the firm’s methods is a 
distinct advance upon the older system. For galvanising 
such articles as tanks, cans, and so forth, the method of 
dipping the work into molten metal has its points. because 
it has the desirable effect of filling up openings and making 
such articles water-tight, but it is obviously very undesirable 
that the threads of bolts. nuts, screws, &c., should be filled 
up in this way. With the electrical process wire gauze as 
fine as 90 mesh can he coated, also screws with very fine 
threads and other similar articles. Re-tapping the threads 
of screws is quite unnecessary. The evenness of the deposit 
and the excellent appearance of the finished work being 
treated at the time of our visit were points to which our atten- 
tion was specially directed. One of the outstanding features 
of the process is its simplicity and the small amount of 
labour which it involves. which, needless to say, results in 
low cost. A large quantity of small-diameter boiler tubes 
for the British Admiralty were being treated at the time of 
our visit, and the rapidity with which they were cleaned and 
galvanised was somewhat remarkable. 

The oxide having been removed in a pickling bath, 
the articles are nung in a bath containing a solution 
of sulphate of zinc, on both sides of which zinc anodes 
are suspended. The work itself naturally forms the 
cathode, and immediately the articles are hung on 
the copper conductors, which are supported above the baths, 
avery strong current passes from the anodes through the 
solution and out through the work or cathodes, with the 
result that the work is well coated in the course of a few 
minutes. This method of treatment applies to bent tubes. 
Straight tubes of small diameter are kept rolling at the bottom 
of the baths. Small articles, such as screws, &c., are placed 
inarumbler containing solution, and so designed that the 
solution must always form part of the conducting path. A 
machine of this kind is shown in Fig. 1. Current is 
supplied by several low-voltage high-current dynamos, 
which are driven by continuous-current motors fed from 
the comparatively high-pressure mains. Small articles 
are dried in revolving drums containing sawdust. It is quite 
obvious that large articles, such, for example, as girders and 
similar built-up structures, propeller shafts, &c., can be 
coated in one piece without difficulty. Whilst at the works 
we were shown some large steel tubes 15ft. long and 12$in. 
in bore which are being galvanised in this way. In the 
illustration—Fig. 2—which shows one of the galvanising 
shops on the ground floor, one of these tubes is shown 
suspended ready for lowering intoa bath. A great advantage 
of galvanising boiler tubes by this method is that after they 
have been coated, any defects in the tubes can readily be seen. 
The inside of straight tubes can obviously be galvanised by 
this process by placing an anode in the interior of the tubes, 
but at the time of our visit to the works those tubes which 
were being treated were galvanised on the outside only. 
Separate regenerating or filter tanks are employed, which 
contain zine in the form of scrap, residues, or zinc dust. 
The solution is periodically pumped through these regenerat- 
ing tanks in which it is filtered, and at.the same time 
regenerated. In the ordinary process of electro-zincing, it is 
maintained that over 30 per cent. of the zinc anodes crumble 
away, and this 30 per cent. of the material is so lost and at 
the same time causes the articles being treated to become 
rough. This waste of zinc, it is claimed, is entirely overcome 
by this regenerative process, and an even coating on the 
work is always ensured. The zinc dust or scrap zinc which 
is used in this process, is obviously much cheaper than rolled 
zinc, and this together with the small amount of labour 
Involved in carrving out the work, represents a considerable 
economy. Another point worthy of mention is that the work 
does not have to be dried after pickling. There are no 
deleterious fumes given off whilst the work is being galvan- 





IN RUMBLER Fig. 


ised, which is obviously another point in favour of the 
system. Cast zine anodes are used, which are usually of 


rectangular shape, and provided with suitable hooked pieces 


to enable them to be hung on the conductors. These anodes 
can be made of any desired shape or size, but for ordinary 
purposes they are constructed in two sizes, viz.. 
1fs. 6in. Sin. x in. and 2ft. llin. x 8in. x 2in. 


SUBMARINE SOUND SIGNALLING. 


LIGHTSHIPS on which submarine fog bells are fitted are 
now quite numerous in north European waters, and their 
number is being steadily increased. On the coasts of the 
British Isles there are about eighteen ships so equipped, 
whilst on the North Sea coasts of France, Belgium, the 
Netherlands, and Germany, the vessels so fitted are equally 
numerous. Hence, when ships are provided with a suitable 
sound-receiving apparatus, this succession of lightships enables 
mariners safely to navigate their ships in foggy weather, and 
much time and money is thus saved. For example, it is 











GARDENER SUBMARINE SIGNALLING RECEIVER 


possible to go in this way from the Shambles on to the East 
Goodwin lightship, and thence on to the series of lightships 
stationed at frequent intervals off the coasts of the above 
mentioned countries as far north as Denmark. So, too, is 
navigation in thick weather equally facilitated along the 
entire Atlantic coast of North America, from Labrador to the 
Gulf of Mexico, where lightships fitted with submarine fog 
bells are even more numerous than in European, waters. 
The success of such a system, however, is largely dependent 
upon the sound-receiving apparatus, which is employed on 
the ships, and the importance of using a sensitive and reliable 
apparatus is naturally very great. 

The British Insulated and Helsby Cable Company, of 
Lennox House, Strand, has recently taken up the manufacture 
of the Gardener sound-receiving apparatus, which differs in 
a number of respects from the devices hitherto employed, and 
it is claimed that the special features embodied in the design 
are conducive to the best results. The Gardener patented 
aural receiving apparatus for submarine signalling is shown 
in the accompanying illustration. It consists of a direction 
finder, two microphones enclosed in small boxes, a double 
telephone receiver, a battery box and the necessary connect- 
ing cables. The direction finder, which is fixed in the chart 
room, or in any other convenient position, is a gun- 
metal case containing an ammeter. The latter is provided 
with a dial having its zero mark in the centre, so that 
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readings can be noted on either side of. the scale. A small 
switch is provided by means of which either of the micro- 
phones, which are fitted on opposite sides of the ship 
and below the water level, can be put in circuit with 
the ammeter and telephone receiver. The operator moves 
the switch first to the left or port side and then to the right 
or starboard side of the ship, when the telephone receivers 
give aural indications of the bell sounds received at each side 
of the ship, whilst at the same time the ammeter gives 
indication of the current flowing through each microphone 
box. The microphone boxes are of metal, and they are of 
quite small dimensions. An unusual feature of thesystem is 
that these boxes are fixed direct to the ship’s plating, and 
well forward at a place determined by experience. Thedouble 
telephone receiver has been adopted in preference to two 
separate receivers for the purpose of obviating the incon- 
venience experienced by navigating officers in having to put 
down one of the receivers every time it is necessary to use 
the switch. The battery is placed near the direction finder, 
and is in duplicate. An automatic switch in the handle of 
the receiver opens the circuit when the latter is laid aside, 
thus preventing the exhaustion of the battery. 

It is claimed that with the use of this class of receiving ap- 
paratus, in conjunction with the existing signalling bells on the 
lightships, there is no difficulty in finding in all conditions of 
weather, and without’ losing time by easing the ship, the 
true direction of a lightship within one point of the 
compass. It is now well understood that when using such a 
system of submarine signalling, a comparison of the mtensity 
of the sound reaching the port and starboard sides of the 
vessel is made. With the source of sound on the starboard 
bow, for example, it is evident that the telephone connected 
with the starboard microphone will give a louder sound than 
the port microphone, which is more or less shielded by the 
hull of the ship. By altering the course of the vessel 
towards the side from which the signals are heard to emanate, 
until both microphones are equally affected, the point of the 
compass from which the sounds are proceeding is determined. 
Although in the Gardener system the microphones them- 
selves are not rigidly aitached to the plating of the ship, they 
are so associated with it that the local vibrations tend to 
keep them in a state of sensitiveness. It is also claimed 
that the microphones are mounted in such a manner that 
when the sound waves from the bell strike the hull of the 
ship, the microphone causes a clear, resonant bell note 
to sound in the telephone receiver fixed in the chart recom. 
The ammeter used in the Gardener apparatus gives the 
operator proof, not only that the electrical connections are 
intact and the battery not exhausted, but also that the 
microphones on the two sides of the ship are in a condition 
of equal sensitiveness. 





DOCKYARD NOTES. 


Iv seems highly probable that Elswick will be in the re- 
markable position of having no less than three first-class battle- 
ships building side by side at the same time for different 
Powers. The third Brazilian ship is already laid down ; the 
Monarch for the Royal Navy was an accomplished fact 
in the shipyard for some time, but was not officially laid 
down till the first of this month, and there is a 17,000-ton 
Turkish battleship to go down soon. What the design of 
this will be like is not yet known ; she is reported to be some- 
what after the style of the Spanish battleships designed by 
the same firm. 





THE Montreal Star, which claims to be in touch with over 
a million people in Canada, says Reuter, prints letters from 
its readers indicating that 13 per cent. are in favour of the 
Canadian Government’s naval plan. About the same per- 
centage is in favour of the Opposition plan for the gift of a 
Dreadnought and a referendum on the subject. Sixty-six 
per cent. are in favour of Canada paying interest on an 
adequate outlay for ships built in Great Britain, controlled 
by the Admiralty, named after Canadian provinces and cities, 
and manned, as far as practicable, by Canadian volunteers 
and seamen. The publication of these letters is attracting 
wide attention in the Dominion. 


A NEW type of war vessel, provided for by Congress in the 
Naval Appropriation Act of last year, is to be officially tested 
by the United States Government at Boston, It is known as 
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the sub-surface torpedo boat, and is designed to be immune 
from the small gun fire now relied upon as a protection 
against ordinary torpedo boats. It consists of a submarine 
hull, which contains all the machinery and an explosive nose, 
suspended from an unsinkable surface hull, divided into com- 
partments packed with cellulose. The idea is that two men 
shall guide this boat, which is virtually.a huge torpedo, as 
near to their quarry as possible, and then meet death in the 
explosion or impact or save themselves by jumping overboard 
as soon as there is no longer any doubt of the vessel reaching 
the target. The boat has had a preliminary trial. Tams, 
Lemoine and Crane, the consulting architects, report that it 
easily made 18 knots an hour, thus exceeding the required 
speed by two knots. Six tons is the weight of the vessel, and 
its length is 46ft. 


ON Wednesday, at the shipbuilding yard of the Thames 


Ironworks, the torpedo boat destroyer Nautilus was success- | 


fully laurched. She is 272ft. Gin. long and 28ft. deep, and 
her speed will be 27 knots. 

THE new steam trawler No. 5, recently delivered at Devon- 
port, and attached to the torpedo school ship Defiance, is to 
be named Driver. 

HAVING been equipped with four 6in. and ten small quick- 
firing guns on undergoing conversion into a ‘‘ mother ’’ ship 
for destroyers, the cruiser St. George has received orders to 
leave Chatham for the North Sea for gun-mounting trials. 


THE armoured cruiser Cressy (Capt. W. H. Cowan) is to | 


be detached from the flag o Vice-Admiral Sir G. Neville, at 
Sheerness, ov April 7th, to be paid out of commission and 
placed in dockyard hands at Chatham for an extensive refit 
at a cost of upwards of £48,000. 


THERE have been some very heavy shipments of Welsh 


steam coal from Cardiff to the naval depéts during the past | 


few weeks. It is estimated that the amount has been from 


70,000 to 80,000 tons in excess of the usual quantity at this | 


period of the year. 
THE Gibraltar correspondent of the Morning Leader wires 
that the cruiser Argyll, belonging to the Fifth Cruiser 


for Buenos Avres to represent Great Britain at the festivities 
in connection with the celebration of the centenary of 
independence. 


THE new salvage and mooring lighter, to lift submarines | 


of the C class, should another disaster occur similar to that 
which befel submarine C 11, is to have a displacement of 
790 tons, and will cost £26,758. It will be stationed at 
Sheerness. 


IN connection with the combined manceuvres in the North 


Sea, which are to be carried out by the First and Second | 


Divisions of the Home Fleet and by the Atlantic Fleet, with 


their attendant cruiser squadrons and destroyer flotillas, | 
orders have been received at Portsmouth that all the ships of | 


the Third Division are to fill their bunkers without delay. 
The manceuvres are to commence on the 20th inst., on which 
day the fleets in question will combine near Dover. The 
operations are to take place in the North Sea, Scapa Flow 
and Cromarty being the basis of the rival squadrons. 


THE 27-knot destroyers Charger, Conflict, Dasher, Hasty, | 


Havock, Opossum, Ranger, Sunfish, Teazer, and Wizard, of 
the Nore destroyer flotilla, were on Friday withdrawn from 


THE 


her condensers, so as to prevent the ashes from the ejectors 
getting into them and so damaging the condenser pipes. 
This work will entail some delay, otherwise the battleship 
has been ready for sea for some time. She is to be com- 
missioned by Captain R. C.D. Nicholson for service with 
the First Division of the Home Fleet. 


THE report of the German Navy League for 1909 shows a 
total membership of 1,031,339, as compared with 1,007,563 
for 1908. The funds have increased by £219,940 to 
£1,679, 190. 

THE Admiralty have decided to place the 3-pounder quick- 
firing guns which are being replaced by heavier weapons, in 
the battleships and cruisers not already furnished with quick- 
firing guns, in the proportion of four per vessel, to be 
mounted as a special saluting battery. This is following 
what has already been done in the United States navy. 





THE regulations for this year’s battle practice in the Navy 
introduce some important alterations. In future part of the 
practice is to be carried out on the assumption that the fire- 
control and range-regulating instruments and circuits have 
been thrown out of gear by shell fire, and this is intended to 
encourage initiative on the part of the gunnery and torpedo 
staffs. The rules further provide for the entire armament 
taking part in the practice. The dimensions of the target 


modern battleship. In future, also, the selection of favour- 
able weather conditions for carrying out battle practice is to 
| be discouraged ; but allowance is to be made when 
| practice is carried out in bad weather. 
the better. 





GOOD progress is being made in the building of the new 
| graving dock at Belfast, and it will be ready for opening in 
| the course of a few weeks. 


and it is designed to accommodate the largest Dreadnought 
in the Navy. 
| become a serious competitor with the Clyde and the Tyne for 
| naval work, the want of such docking accommodation having 
| hitherto prevented both Messrs. Harland and Wolff and 


struction of battleships. 


ONE of the first ships to be taken in hand for large repairs 


| and alterations under the Naval Estimates for 1910-11 is the | 


armoured cruiser Cressy, which proceeded from Sheerness on 
Thursday last week to Chatham, where the work is to be 
| taken in hand. 


THE destroyers Racehorse and Ostrich, which were recently 


damaged in collision off Torbay, have been paid off at | 
Two destroyers from the Devonport | 


Devonport for refits. 
Flotilla will be completed to full complement for service in 
the Second Flotilla in place of the damaged destroyers. 


cruiser ”’ 

Wilhelmshaven. A garage capable of housing several air- 
| ships of the most powerful type will be erected near the fort 
| of Ruestersiel. 

THE Russian Ministry of Marine has allocated a sum of 
| three million roubles for the dredging of the river Bug from 
Otchakoff to Nicolaieff to a depth of 30ft. 
completed in 1913. 


service, and are to be berthed in Stangate Creek with nucleus | 


crews as tenders to the Acton, torpedo school ship. 


THE Turkish Minister of Marine has decided to send about | 


a hundred Turkish naval officers to England for training. 


THE Admiralty, in the new financial year, have made | 


provision foremploying 35,000 hired andestablished men in the | 


Royal Dockyards, an increase of 2950 men over the numbers 
provided for in the year ending March 31st. 


THE Admiralty have officially notified that the wireless | 
telegraphy station at the new naval base at Rosyth is com- | 


pleted, and that a constant wireless watch is now kept. 


BUILT by Sir W. G. Armstrong, Whitworth and Co., and 


engined by the Wallsend Slipway and Engineering Company, | 


the new protected second-class cruiser Newcastle, which was 
laid down at Elswick on April 14th last vear, will be ready on 
the 18th inst. to begin her steam trials. The Newcastle will 
be manned for her official tests by the nucleus crew of the 
cruiser Vindictive, of the Nore Sub-division of the Home Fleet, 
supplemented by ratings from the Medway Depot. 
cruiser has been fitted with turbines of 22,000 horse-power, 
supplied with steam from Yarrow water-tube boilers, and 
estimated to propel her at a speed of twenty-five knots per 
hour. The Newcastle will be armed with two 6in. and ten 


4in. and eight machine guns, and her cost is estimated to be | 


£355,821 when fully equipped and ready for service. 


The new | 


A TELEGRAM from Toulon states that the Minister of 
| Marine has announced to the local marine authorities that it 
is the intention of the Government to construct no more 
torpedo boats, but only destroyers and submarines. 
limit of age of torpedo boats being seventeen years, all vessels 


service between the years 1920 and 1923. 


IN connection with the guarding of the Firth of Forth | 


against invasion, additional signalling and wireless tele- 
graphic stations are about to be established along the East 
Coast in conjunction with the Royal naval base scheme, Six 
oil tanks of enormous proportions, each capable of holding 


get supplies there. 


THE Portsmouth Corporation have had further correspond- 





proposed construction of a floating dock and swing bridge at 
the north corner of the dockyard, and plans are to be sub- 
| mitted to the Docks Committee for their approval. 


THE figures of the warship tonnage now being built (77 | 


vessels with 303,685 tons displacement) are the largest 


reported since September, 1904. 


These include six battle- | 
ships, two armoured cruisers, nine protected cruisers, two | 


WARSHIPS OF THE WORLD. 


third-class cruisers, forty destroyers, and eleven submarines, | 


all of British nationality, as well as two battleships, two 
scouts, and three destroyers of foreign nationality, or destina- 
tion not stated. There are at present ten warships under 


construction at the Royal Dockyards, of which two, being | 


built at Portsmouth, are battleships with a total displacement 


of 42,400 tons, and two at Devonport are armoured cruisers | 


with a displacement of 39,750 tons. 


THE Danish Government, as the outcome of considerable 
deliberation, have placed orders for the two submarine boats 
which they have decided to add to the navy with the White- 
head Company, of Fiume. 
Fiume, and the other at the Arsenal at Copenhagen, under 


the supervision of the Whitehead Company. This company | 


is the licensee of the Electric Boat Company, of New York. 
The boats will be of the Holland type. 


THE new battleship St. Vincent was to have been com- 
missioned at Portsmouth on Friday or Saturday, but the 
hoisting of the vessel’s maiden pennant has been postponed. 


WITH reference to the tables given, under the above title, 
in our issue last week, Yarrow and Co., Limited, of Scotstoun, 


| write to inform us that it is now definitely decided that the | 


Liverpool, Newcastle, Bristol, Falmouth, Dartmouth, Wey- 
mouth, and Yarmouth are to have Yarrow boilers, those of 
the Yarmouth being made by Yarrow and Co., Limited, 
| themselves. The Neptune also will have Yarrow boilers 
designed by Yarrow and Co., Limited. Thus all the British 
| unarmoured and three of the armoured ships laid down in 
1909 will have boilers of this kind. 





One of the boats will be built at | 


LAUNCHES AND TRIAL TRIPS. 


| Kapwna, steel screw cargo and passenger steamer; built by 
| Sir Raylton Dixon and Co.; to the order of Elder, Dempster and 
| Co., of Liverpool ; dimensions, 373ft. 6in. by 52ft. by 28ft. 8in.; 
| to carry 8100 tons; engines, triple-expansion, 26in., 42in., 70in. 
| by 48in. stroke, pressure 1801lb.; constructed by Richardsons, 
Westgarth and Co.; trial trip, March 16th. 


It has been decided to make some alterations in the inlets for | 


are 90ft. by 30ft., or about one-sixth of the side area of a | 


the | 


This is a move for | 


With its completion, Belfast is expected to | 


. / | Messrs. Workman and Clark from tendering for the con- 
Squadron, now at the Rock, is expected to leave on April 20th | 


GERMANY is planning the construction of a large “ aerial | 
station at the new base of the High Seas Fleet in | 


The work is to be | 


The | 


of that class at present in the navy will be struck out of the | 


millions of gallons, have now been constructed at Granton. | 
All submarines entering the Firth of Forth are in future to | 


ence with the officials of the Admiralty with regard to the | 
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MIRAMAR, steel screw launch tug ; supplied by James Pollock, Sons 
and Co.; dimensions, 60ft. by lft. 9in. by ft. 10in.; trial trip 
recently. P, 

Prince Rupert, twin-screw passenger steamer ; built by Swan 
Hunter and Wigham Richardson, Limited ; to the order of the 
Grand Trunk Pacific Railway Company, of Canada ; dimensions 
320ft. by 42ft. 2in. by 18ft,; engines, triple-expansion ; constructed 
by the Wallsend Shpwaya@nd, Engineering Company, Limited - 
trial trip, recently. ‘ 5 

MARY BLAKE, screw barge tug; supplied by James Pollock 
Sons, and Co.; dimensions, 71ft. by 19ft.; trial trip, recently,’ 

LLANDUDNO, steel screw steamer ; built by the Tyne Iron Ship- 
building Company, Limited ; to the order of Evan Thomas, Rad. 
cliffe and Co,, of Cardiff ; dimensions, 363ft. by 50ft. by 27%. 
engines, triple-expansion, 25in , 42in., 68in. by 45in. ‘stroke, 
pressure 180 1b.; launch, March 23rd. ; 

PARANA, torpedo-boat destroyer ; built by Yarrow and (o,; to 
the order of the Brazilian Government ; dimensions, 240ft, by 
23ft. Gin. beam ; launch, March 24th. 


STEEL screw steamer; built by Sir Raylton Dixon and Co,. 
Limited ; to the order of Elder, Dempster and Co.; to carry 810) 
tons ; launch, March 26th. 


Sip! BRAHIM, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson ; to the order of the Société Générale de 
Transports Maritimes 4 Vapeur, Marseille ; dimensions, 325ft. by 
4lft.;. engines, triple-expansion, pressure, 180 lb.;  Jaunch, 
April 11th. 

BRANTFORD, steel screw steamer ; built by the Northumberland 
Shipbuilding Company ; to the order of Furness, Withy and Co,, 
Limited ; dimensions, 365ft. by 51ft. din. by 28ft. 44in.; to carry 
7300 tons; engines, triple-expansion, 25in., 40in., 67in. by 45in, 
stroke, pressure 180]b.; constructed by Richardsons, Westgarth : 
trial trip, recently. 





GRAANHANDEL, steel screw steamer; built by Irvine's Ship 


building and Dry Docks Company; to the order of Furness, 
Withy and Co., Limited ; dimensions, 289ft. Gin. by 40ft. 2in. by 


t 


in,, 33in., 54in. by 36in, 


| 20ft. 64in.; engines, triple-expansion, 2¢ 
ichardsons, Westgarth 


| stroke, pressure, 1801b.; constructed by 
trial trip, April 11th. 


In size and equipment this dock | 
| will be one of the largest and most complete in the kingdom, | 


THE PAINT AND VARNISH Soctety.—We are asked to state that 
Mr. Gaston Depierres, having been compelled to leave for the Con- 
tinent, the meeting of the Paint and Varnish Society arranged for 
Thursday, April 14th, when Mr. Depierres was to have read 4 
paper on ‘‘Zine Oxide,” has been postponed. 

THe TEXTILE [NstitTUTE.—The date has now been fixed for the 
| establishment of the Textile Institute—Friday, April 22nd. The 
chief ceremony will be conducted by the Right Hon, Sydney 
Buxton, President of the Board of Trade, in his official capacity. 
The meeting will take place at the Midland Hotel, Manchester, 
and will be followed by a banquet. 


KERR STUART AND Co., Limitep.—We are informed by Kerr, 
Stuart and Co., Limited, of 1 and 2, Broad-street-place, E.C., 
that they are emerging from their privacy in a few days and 
becoming a public company. We understand that they will still 
hold all the ordinary shares themselves, but that a limited number 
of preference shares will be issued to the public — As will be seer 
from our list of recent contracts in this number they have a busy 
time in front of them. 

Roya Society or Arts,—The following are the arrangements 
for the remaining Wednesday meetings before Whitsuntide : 
April 20th, Sir Henry Trueman Wood, M.A., secretary of the 
Society, ‘‘ Industrial England in 1754 (the date of the foundation 
Sir William White, K.C.B., F.R.S., chairman of 
April 27th, Sir William Crawford, J.P., 
| ‘Trish Linen and some Features of its Production.” May 4th 
| (Aldred Lecture), Prof. Herbert Hall Turner, D.Sc., F.R.S., 

F.R.A.S., ‘‘ Halley and his Comet.” May 11th, Sydney Perks, 
| F.R.I.B.A., F.S.A., ‘‘ The Recent Discoveries and Restorations at 
the Guildhall, London.” 


| of the Society).” 
| the Council, will preside. 


Ciype Trust Dock EquipMENT.—The committee on workshops 
| of the Clyde Navigation Trust have recommended, and the Trust 
| asa body have adopted, a proposal of the mechanical engineer 
Mr. George H. Baxter—that the tender of Messrs. Siemens 
Brothers, Limited, to provide at the total price of £6442 an 
| additional set for generating electric power required at Rothesay 
| Dock, Clydebank, be accepted. The additional set will be steam 
| driven, as in the case of the two existing sets. This decision was 
| come to after a report had been considered on the question of 
| making an arrangement with the Clyde Valley Electric Power 
Company to supply current for the purpose. The report bore that 
| the cost of generating the estimated total power required by means 
| of the two steam-driven sets already installed, with the addition of 
a third similar set electrically driven, would be greater than with 
all three sets steam driven. 


COMPETITION FOR A SYSTEM OF RIVER SIGNALS.—The Nautical 
Committee of the Italian Touring Club are instituting a competition 
for asystem of river signals for indicating the fair-way on rivers with 
| shifting channels, Liberty is to be left to competitors as to choice 
| of types of signals, floating, fixed, &c., but the apparatus will have 
to possess stability, having regard to the movements of the river 
bed, and to be strong enough to withstand ordinary floods. It must 
also be capable of being easily removed from one place in the river 
| to another, and must be economical to build and keep up, so as to 

render possible its largest practical application. The system 
| and type proposed must be new and the invention of the competitor. 
| Associations or bodies who are already using any special type or 
system are invited to make a report on it not for competition. 
| Such reports will be awarded prizes of honour. Competitors may 
be of any nationality. They must forward before May 31st, 1910, 
to the Direction of the Italian Touring Club, vid Monte Napoleone 
| 14, Milano, either one or more copies of their description, which 
must fully illustrate the systems and types proposed and their 
practical application, and must also be accompanied by data 
concerning the cost of construction, instalment, and upkeep, is 
well as such drawings, photographs, or models as may be con- 
sidered desirable. The description and words of reference must 
| be either in Italian or French. The Prize Committee consist of : 
| Three delegates from the Nautical Committee of the Italian Touring 
| Club; one delegate from the Milan Committee for Interior Naviga 
tion ; the president of the Magistrato delle acque of Venice ; the 
Chief Inspector of Civil Engineering—Public Works Department ; 
| the chief of the Po department, and the chief civil engineers of the 
provinces of Milan and Bologna. The Prize Committee will first 
| make a selection from among the proposals received. To each 
| competitor thus selected will be granted a reward of 100 lires, and 
| he will be under obligation to make an experiment with an 
| apparatus of definite type and dimensions in accordance with 
| conditions which will be formulated by the committee. Such 
experimentsare to take place on the river Po, andare to be under the 
| control of the Prize Committee and of the technical staff appointed 
by the inspectors of civil engineering. The Prize Committee, 
| whose decision is to be without appeal, will award a first prize of 
| 1000 lires, and a second prize of 500 lires. These prizes can both 
be given toa single competitor, but cannot be subdivided. The 
committee will make a report to the Nautical Commission on the 
results of the competition, which report will be published in the 
Review of the Italian Touring Club. The descriptions, drawings, 
types, models, &c., entered by the chosen competitors will not be 
| returned ; the Italian Touring Club reserves to itself the right 


| to use this material for exhibition and publication, 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


No Advance in Marked Bars. 

It early became known that the Staffordshire marked bar 
houses had determined to make no change in quotations. In 
some circles it had been thought that an advance in the standard 
of 10s. per ton would probably be declared, raising bars to £8 10s. 
per ton ; but the event did not take place, and the basis remains 
at £8, a figure at which it has stood now for some two years. 
The prices of hoops, sheets, and plates rolled by the same houses 
are also unchanged. The explanation given by the makers of 
their neglect to fulfil the expectations which had been formed was 
that there is still so wide a margin between the prices of unmarked 
bars and of marked bars that an advance just now would have 
been quite out of place. 


Common Bar Prices. 

Common bars, it is asserted, are still being sold as low as 
£6 2s, 6d. to £6 5s, per ton. This is the more surprising since 
when three weeks ago these makers announced an advance of 
5s. per ton it was understood that the market minimum for 
common bars was £6 5s,, and that the makers’ resolution raised 
prices, nominally at any rate, to £6 10s. per ton. The interval 
which has elapsed since the advance, however, has revealed what 
had previously been very widely suspected, viz., that there are too 
many makers in the trade, and that demand is still too fluctuating 
to allow of the possibility of maintaining anything like uniformity 
in price. The attempt to reform the old Unmarked Bar Associa- 
tion upon a selling-price basis must be pronounced a failure, and 
selling prices have been governed purely by the individual cireum- 
stances of makers’ order-books and by the view which they took of 
the probable early course of the raw material market. To what 
has been said above about current minimum rates it may be added 
that good merchant qualities of bars ranged from £6 5s. to 
th 7s. td, 
heard of, 


ti 12s, 6d., and rivet iron £6 15s, to £7 per ton. 


Galvanised and Black Iron. 


The course of the galvanised iron trade is just now excit- | 


ing some comment, After enjoying a run of remarkable prosperity, 


attended with high prices continued over several montbs, the | 


home demand is now falling off again, and the industry appears 
to be becoming less busy. 
there is less pressure of activity at the works. During February 
and part of March values almost reached the point at which they 
stood last July prior to the dissolution of the Makers’ Association, 


viz., £12 10s., since maximum rates rose to £12, and occasionally | 


even £12 5s, per ton for 24 w.g. corrugated sheets, but now they 
are down again to £11 10s., and it was to-day stated in Birming- 


ham in some cases £11 per ton. Shipping orders are well 


maintained ; indeed, are still increasing, but the home demand is | 


quieter. The early future course of the galvanised iron market 
will be watched with a good deal of interest. Black sheets this 
week sympathise with the condition of the galvanised branch, and 
there is a lessened pressure for deliveries. Singles are £7 5s. to 
7 7s. 6d.; doubles, £7 10s. to £7 12s. 6d.: and trebles, £8. 

Pig Iron. 

The pig iron market would be stronger, but for the poor 
reports of the American Iron Trade and the lessened confidence in 
Cleveland, Both these influences tell against the market this 
quarter, Sellers, however, maintained their rates, and in the 
present advanced condition of the fuel market, particularly as 
regards hard cokes, would countenance noconcessions to consumers. 
Demand was moderate. Contracts are being renewed as they run 
out, and stocks are being drawn on where they exist. Prices were 
«noted : —Forge pig iron: Staffordshire common, 48s, ; 
‘0s. to 51s ; best all-mine forge, 85s.; foundry, 90s.; cold blast, 
ll5s.; Northamptonshire, 49s, to 50s. ; 
North Staffordshire forge, 50s. to 51s, 6d.; best, 58s. to 59s, 





Advance in Steel. 

Prospects in the steel trade are considered good, and the 
quarterly meeting was excellent for the steel masters. All the 
works are busy with plenty cf orders ahead, and some very satis- 
factory additional lines were placed in Birmingham. The activity 


in the shipbuilding trade in the North is bound to have a bene- | 


Any such tigure as £6 10s. was to-day very rarely | 
Hoops were quoted £6 lis., gas-tube strip £6 10s, to | 


As a result values are declining and | 


part-mine, | 


Derbyshire, 50s. to 51s.; | 


£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £7 ; Lancashire 
hoops, £7 7s. 6d.; Staffordshire, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d.; boiler plates, £7 12s, 6d. to £7 17s. 6d.; plates for 
tank, girder and bridge work, £7 to £7 5s.; English billets, 
£5 5s. to £5 10s.; foreign ditto, nominal; cold drawn steel, 
£9 10s. to £10. Copper: Sheets, £71; tough ingot, £62; best 
selected, £62 per ton. Copper tubes, 8#d.; brass tubes, 
7d.; condenser, 8d.; rolled brass, 6Zd.; brass wire, 68d.; brass 
| turning rods, 6%d.; yellow metal, 64d. per lb. Sheet lead, £16 10s, 
| ber ton. English tin ingots, £148 per ton. 


The Lancashire Coal Trade. 

There was a good attendance on the local Coal Exchange, 
and the tone was better than has been the case for some time 
|} past, Colliery owners report that their books are well filled with 
| orders for best household coal, and prices are steady. Common 
sorts are neglected. There is also more being done in slack and 
| engine coal, and shipping demand has an improving tendency, but 
buyers do not readily pay the higher prices asked in some cases. 
Quotations are generally unchanged. 








BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is a steady trade being done in the various classes of 
hematite iron, although the market is shown to be weaker so far 
as regards prices, The price of makers’ iron is down Is. on the 
week, and is now quoted at 69s. per ton net f.o.b., with 71s 
upwards for special hematite iron, according to the nature of the 
specification. Warrant iron, in which there have been but few 
transactions, is lower at 67s. 10d, net cash sellers, buyers 6d. less ; 
but although the business in warrants is small the quotations in 
the market rule to a great extent the value which makers can get 
for their iron. In the meantime makers are very well sold for- 
ward, and they have confidence that the future has in store for 
them a very busy time. The prospects indeed are that the autumn 
and winter's trade will be on a much larger scale than that which 
is heing done at present, and they are ready to put additional 
furnaces in blast whenever there is anything like justifica- 
tion that the demand is likely to be better over anything 
iike a lengthy period. In special hematites a steady and 
|strong business is being done, and as more attention 

is being paid to this class of metal it is confidently expected 
| that an increasing number of orders will be booked in the future 
for higher graded iron if less business is done in the ordinary 
types of hematite iron. A good report of the business being done 
in ferro-manganese and spiegeleisen is to hand, and the trade in 
| these sorts is supported alike by home and foreign orders. Scrap 
iron maintains a good market. Sales of charcoal iron are few, and 
| the furnace in this district which makes this class of iron is ata 
| standstill owing to a scarcity of supply of charcoal. 
trade is steadily employed, and prices remain at last week’s rates, 
viz., 14s., 17s. and 2Is. net at mines. Sales are mostly of the 
better classes of metal. 





Steel. 
There is great activity at the steel works in this district, 
| but this remark only applies to Bessemer classes of production, as 
nothing whatever is being done in mild steel, and the plate mills 
are standing idle, as they have done now for two years. The 
demand for Bessemer classes of steel is well maintained, and 
makers have in hand a considerable number of orders, and expect 
| to be kept well employed for some time to come. Prices are com- 
| paratively high. 


Shipbuilding and Engineering. 

Shipbuilders are busy on the work they have in hand, as 
most of it has been contracted for at early delivery dates ; they 
are also busy in the preliminary stages with the new orders which 
were recently placed, and which are of considerable importance. 
They also are expecting further work, which is at present the 
question of important negotiations. Engineers and boilermakers 
| are very busy indeed, and expect to be still busier. 








Shipping and Fuel. 

The shipments of iron and steel last week from West 
Coast ports amounted to 11,158 tons—iron 6236 tons and _ steel 
4922 tons—as against 11,034 tons in the corresponding week last 
year, an increase of 124 tons. The shipments for the year aggre- 
gate at 205,128 tons. against 164,892 tons in the corresponding 
period of 1909, an increase of 40,236 tons. Coal in good demand 
and coke in fuller supply now that continental deliveries are help- 
ing the supply from native coke ovens. 


ficial effect upon the steel trade in Staffordshire and the Midlands, | 


if for no other reason than that the filling up of the northern 
works with business for plates and angles and big bars will re- 


move their competition for contracts of a different type for which | 


the Staffordshire and Midland mills are more particularly fitted. 
Following the advance in sectional steel in the North, the prices in 
this district have also been raised 5s per ton. The basis price of 
angles is now £6 7s, 6d. to £6 10s., and of joists £6 10s. per ton 
Other steel quotations are also stiffer. Girder plates are quoted 
£6 17s. 6d. to £7 per ton, boiler plates £8 2s. 6d. to £8 5s., and 





mild bars £6 15s. to £7. The half-product steel business keeps in | 


excellent form, and sellers may be fairly described as having com- 
mand of the market. Bessemer half-product sheet bars are £5 5s. 
and Siemens ditto £5 10s. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents. ) 
MANCHESTER, Thursday, 


Pig Iron Quieter. 

At last there appears to have come a lull in the demand 
for pig iron. Although the attendance on the Iron Exchange on 
Tuesday was very large, inquiry was slow. This was attributed in 
more than one quarter to the fact that the Birmingham quarterly 
meeting would be held this week, but makers and merchants 
generally reported that there was comparatively little trade 
passing, although there was not much change to note in prices. 
Middlesbrough brands were the turn lower, both for prompt and 
forward delivery. Scotch was also quiet. Hematite maintains a 
strong position. Forge iron is dull. 


Finished Iron and Steel. 

Foreign billets continue scirce on spot, and the only odd 
lots offering are at prices on a parity with English. Boiler and 
common plates continue to appreciate in value, and bars are also 
in sellers’ favour. 


Copper, Tin, and Lead. 
Copper: Manufactured was easier all round, and yellow 
metal was fractionally lower. Tin and lead: English ingots ruled 
lower, but sheet lead was unchanged. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. 6d. ; 
Derbyshire, 56s. to 56s, 3d.; Northamptonshire, 58s. to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s. 11d.; April-June, 60s. 6d. 
Scotch: Gartsherrie, 62s. 6d. to 63s.; Glengarnock, 61s. 6d. to 
62s.; Eglinton, 61s. to 61s. 6d., delivered Manchester. West 
Coast hematite, 69s. 6d.; East Coast ditto, 67s. 6d., both f.o.t. 
Delivered Heysham: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 
59s. 6d. to 60s.; Eglinton, 59s. to 59s. 6d. Delivered Preston: 
Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 60s. 6d. to 61s.; 
Eglinton, 60s. to 60s. 6d. Finished iron: Bars, £6 15s.; hoops, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 


General Conditions. 

THERE is no important change to record in the local iron 
and steel trades. Prices are steadily maintained all round, but 
pending the quarterly meetings at Birmingham there has not 
been much doing in the iron market. The local Chamber of 
Commerce has arranged a conference between the Chamber and 
representatives from the Great Central, Midland, Great Northern, 
and London and North-Western Railway Companies regarding the 
alleged unfair preference with respect to freights which Birming- 
ham enjoys over Sheffield. The Chamber has also discussed the 
new French tariffs, which, it was found, were pretty much as 
expected. A letter was read at the same meeting from a Govern- 
ment Department enclosing a copy of a communication sent by a 
foreign Government, which emphatically declines to prosecute its 
subjects for a clear case of the fraudulent use of the name Sheffield 
on wares produced abroad. The Chamber will seek an interview 
with the President of the Board of Trade on the matter. 


The Coal Market. 

With the time approaching for the re-opening of the Baltic 
navigation, the coal market is showing signs of increasing firmness, 
but up to now not many new contracts have been fixed up. Pit 
prices remain at 9s. 6d. to 10s. per ton for best hards. At present 
business is of the hand-to-mouth order. There is good trade 
in hard coal. For the renewal of contracts several collieries 
have intimated an advance of 1s. per ton, but the merchants have 
not yet shown much readiness to entertain business on this basis. 
Current quotations are:—Best Barnsley, 12s. 6d. to 13s. 6d. per 
ton ; secondary descriptions, lus. 6d. to lls. per ton at the pits. 
Slacks are a very firm feature of the coal market. Contracts are 
said to be very much in arrear, and heavy deliveries are being 
taken, resulting in very little fuel for the open market. Best 
washed smalls, 5s. 6d: to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; 
seconds, 3s. 9d. to 4s. 3d. per ton. There is no further change in 
gas coal, although consumers are pressing more for deliveries on 
old contracts, now that the advance of 1s. per ton seems to be 
practically assured. Coke is in rather better demand, owing to 
some extent to the re-lighting of blast furnaces which had been 
under repair, and quotations remain firm at:—Best washed, 
12s, 9d. to 13s, 6d.; unwashed, 11s, 6d. to 12s. 6d. per ton at the 
ovens. 


The Iron Market. 

The firmness of hematite iron noted last week is more 
than maintained. Consumers who bought at the turn of the year 
are now in the market again, and this is supporting prices. It 
seems to be recognised locally that makers are not booming prices, 
although some criticism is offered on the point that makers are 
not putting furnaces into blast as they ought to do, At thesame 
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time the hematite market is regarded as a healthy one, and that 
prices are based on sound market conditions. West Coast hema- 
tite is quoted this week at 80s. to 8ls., and East Coast from 75s. 
to 76s. There is not much activity in either Lincolnshire or Derby- 
shire iron at the moment, but makers are adopting a very inde- 
pendent attitude. Prices of these two classes of iron are now 
approximately closer to each other than for a long time past, and 
premiums of 2s. per ton are demanded for delivery over the 
second half of the year, although Lincolnshire sellers will accept 
basis rates for deliveries up to July 31st. Current net quotations 
for delivery in Sheffield or Rotherham are :—Lincoinshire No. 3% 
foundry, 53s. 6d.; No. 4 foundry, No. 4 forge, mottled and white 
52s, 6d.; basic, 55s.; Derbysbire, No. 3 foundry, 54s.; No. 4 forge’ 
52s. per ton. A meeting of the Lincolnshire Ironmasters’ Asso-, 
ciation on Friday last left quotations unaltered. 


Finished Iron and other Branches, 

There has been no change in the quotations of finished 
iron. Business is extremely restricted. This is also, more or less. 
the case with high-carbon billets. Another very unsatisfactory 
branch continues to be that engaged in the manufacture of railway 
axles, tires, and springs, and in this line there is no improvement 
at all in the conditions reported a week ago. It is felt that the 
coming Centenary Exhibition at Buenos Ayres is having the 
effect of stopping business for the time being, although, in all 
probability, it will result in substantial orders being booked later 
on. Activity continues in the armament departments, and many 
of the higher trades are very busy, chiefly in tool steel, twist drills, 
&c., while there is a better demand for files, and some of the edge- 
tool sections are reported to be busier than for some years past. 
A good foreign trade is being done in machine knives. There is 
an increased tendency on the part of foreign machine makers to 
prefer the cutting parts manufactured in Shettield owing to the 
superior hardening which is such a great characteristic of the 
Sheffield steel industry. 


NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

WHILE al] other branches of the iron and steel trade are 
in an improving condition, with prices tending upward, there is a 
decided lull in the buying of Cleveland pig iron and a backward 
movement in prices, a movement which it is not easy to account 
for, seeing that trade, in all respects, is quite as favourable as it 
was prior to the Easter holidays. Consumers at present, however, 
are holding off from buying, and it cannot be expected that they 
will purchase iron when the tendency of prices is downward—they 
will not buy in a failing market. The less satisfactory intelligence 
from the United States, where the production is now in excess of 
the requirements, and where the makers are beginning to consider 
the question of blowing out some of the furnaces, may have been 
a contributing cause to the weaker state of the market in this dis- 
trict. The easing is against the improving statistical posi- 
tion—uncommonly brisk exports and more satisfactory reports 
about the stock. It is true that the Tees Furnace Com- 
pany, Limited, have this week blown in two _ practically 
new furnaces at their Lockenby Ironworks, Middlesbrough, 
and are producing ordinary Cleveland pig iron, but that repre- 
sents, however, a net increase in the output of such iron by the 
make of one furnace, for the Carlton Iron Company has changed 
a furnace from Cleveland iron to hematite. It is probable that 
during the current shipping season a larger amount of Cleveland 
pig iron will be required than is even now being made, and a steady 
reduction of Connal’s stock may be expected. The prices of Cleve- 
land pig iron, however, have touched lower figures this week than 
have ruled hitherto this year. Prior to Tuesday nothing less for 
Cleveland warrants was reported this year than 5ls. ld. cash 
buyers, but on Wednesday 50s. 94d. was the quotation; and 
whereas 51s. 3d. was previously the lowest for prompt deliveries of 
No. 3 Cleveland G.M:B. pig iron, it could be got at 51s. on Wed- 
nesday, and naturally buyers were not prepared to operate. No. | 
was at 53s. 6d.; No. 4 foundry and 4 forge at 50s. 3d.; and 
mottled and white at 49s. 9d.; the lower qualities are not declining 
in value so rapidly as No. 3, as there is little made, and scarcely 
any stock is held outside the warrant stores, and, indeed, not much 
there. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron have booked 
few orders during the last fortnight, but after the heavy buying 
towards the middle of last month it was to be expected that there 
would be a lull in the distribution of orders. That, however, is 
not a matter of great moment, because producers have well filled 
order books, and are delivering all they can make, while they have 
every reason to believe that this state of affairs will be maintained 
judging by the condition and prospects of the shipbuilding industry. 
The greater activity in the hematite iron trade has led to an 
increase in the production, for the Carlton Iron Company has 
changed to the production of hematite iron one of their furnaces 
which has hitherto been making ordinary Cleveland pig iron. The 
hematite iron makers are realising relatively better prices than 
those who are producing Cleveland iron, for whereas mixed 
humbers hematite pig iron are usually 10s. per ton above No, 3 
Cleveland pig iron, the difference now is nearly 16s. There is a 
great difference between this and the 4s. which not so long ago was 
the extent of the difference. Second hands have this week been 
selling small lots of hematite iron for immediate delivery at 66s. 6d. 
per ton, but the general price is 67s. per ton for April delivery, 
67s. 6d. for May, 68s. for June, and 70s. for the second haif of the 
year. The present early delivery price is such that East Coast 
hematite iron can compete in Scotland against Scotch hematite, 
and some Normanby iron has been sent toGrangemouth. The cost 
of materials for producing hematite iron is heavy, and leaves very 
little out of 67s. for mixed numbers for the makers. Not less than 
20s. 6d. per ton is asked for the current quarter’s delivery, c.i.f. 
Middlesbrough, of Rubio ore, but the realised price cannot he 
reported, as no contracts appear to have been arranged lately. 
Furnace coke is quoted at 18s. per ton, delivered at Middlesbrough. 














Manufactured Iron and Steel. 

The revival in the demand for steel goes on very satisfac- 
torily, and the advances recently announced 1n prices are well main- 
tained ; in fact, there is generally a strong tendency upwards. The 
most active branch of the steel trade is that supplying the ship- 
builders with materials, and the activity is likely to be kept up, for 
prospects are very encouraging at the shipyards. ‘The situation 
at the finished ironworks is not nearly so satisfactory ; in fact, they 
could do with a good deal more work than they are securing. Stcel 
and iron ship plates are firm at £6 10s., steel ship angles at 
£6 2s, 6d., iron ship angles at £7, steel bars at £6 5s., iron bars at 
£7, steel joists at £6 2s. 6d , steel hoops at £6 12s. 6d., steel strip 
at £6 10s., steel sheets at £7 10s., all less 2} per cent. f.o.t. 
Galvanised and corrugated steel sheets are firmer at £11 10s. for 
24 gauge, delivered f.o.b., and less 4 per cent. The railmakers 
have mostly put up their quotations for heavy sections to £5 10s., 
but some would probably not refuse £5 7s. 6d. net f.o.b. if the 
order were a large one. 


Shipbuilding and Engineering. 

The improvement in the shipbuilding industry is very 
satisfactory, and shipowners are not losing time in giving out 
orders, for it is clear that they will have to pay more if they wait. 
Freights have not gone up to the extent they counted upon, but, 
nevertheless, prospects for shipping are good. Orders have been 
given out by Mr. James Knott, on behalf of the Prince Line, New- 
castle, for four steamers of 8000 tons each, two to be built by 
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Messrs. Short Brothers, Sunderland ; one by Messrs. William 
Doxford and Sons, Sunderland ; and one by the Sunderland Ship- 
building Company. Messrs. William Gray and Co., of West 
Hartlepool, have secured orders for two $000-ton steamers for 
Messrs. Kuhne and Christensen, of Bergen, to be employed in the 
Pacific trade. The Eskside Steam Shipping Company, of Whitby, 
has ordered two steamers, one of 6400 tons and one of 5700 tons, 
from Messrs. William Doxford and Sons. It is reported that the 
Cunard Company has ordered an 18,000-ton steamer, to be named 
the Francone, and to be ready next year. 


Coal and Coke. 

The strikes which have detrimentally affected the Durham 
coal trade for more than three months are all over in that county, 
the last three idle pits having recommenced operations this week. 
It is believed that the difficulties in Northumberland will likewise 
soon be settled. The trade is thus becoming somewhat normal, 
and the Baltic season having opened, extensive shipments and 
regular work at the collieries are expected. Steam coal, which a 
fortnight ago was at 13s. per ton f.o.b., can now be got at 11s. 6d. 
to 11s. 9d.; best Durham gas coals at 11s. 3d. f.o.b.; and ordinary 
unscreened bunkers at 10s. 3d. to 10s. 6d.; while coking coal is at 
10s. 6d., and coking smalls at 9s. 9d. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 





General Condition of Trade. 

WHILE there has been less disposition to invest in pig iron 
warrants, owing to want of support from abroad, the manufacturing | 
branches of the iron and steel trades at home are gradually work- | 
ing into improved business connections. The general improve- 
ment in trade is attested by the expanding railway traffic returns. 
Inquiries from abroad, and especially from Canada and the |} 
Colonies, give the impression that the export business is likely to 
be comparativeiy favourable as the year advances. Meantime | 
makers of iron and steel goods are well supplied with orders. 


| 
| 
| 
| 


| Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. 


Pig Iron Warrant Market. 
There has been a decidedly easier feeling in the warrant | 
market this week. No support is given by American or con- | 
tinental advices, and the charges for carrying warrants are | 
now so considerable that operators are said to be clearing out and 
directing their attention to the stock markets. During the week 
about 25,000 tons of warrants changed hands. Business was done 
in Cleveland warrants from 5ls. 6d. to 5ls. cash, 51s. 9d. to 
51s. 4d. one month, and 52s, 44d. to 51s.- 114d. three months. | 
Transactions were also reported early in the week in this class of | 
iron at 51s. 8d. for delivery in eighteen days, 51s. 3d. seven days, 
and 51s, 34d. for eleven days. 


Scotch Makers’ Iron. 

There has been a rather better inquiry for Scotch pig iron 
on home account, both founders and makers of malleable iron 
purchasing more generally, although the lots taken have not, as a 
rule, been very large. The Australian Colonies and Canada have 
been taking fair quantities of iron, and while current shipments 
are certainly not large, deliveries altogether, local, foreign, and to 
England, are understood to be carrying off the output. There are 
85 furnaces in blast in Scotland, compared with 82 at this time 
last year, and of the total 45 are making hematite, 35 ordinary and 
special brands, and five basic iron. Prices of makers’ iron are 
steady. The free at ship quotations for Glasgow are, for Govan 
and Monkland brands, Nos. 1, 59s.; Nos. 3, 57s.; Carnbroe, No. 
61s.; No. 3, 58s.; Clyde, No. 1, 63s. 6d.; No, 3, 58s. 6d.; Gart- 
sherrie and Calder, Nos. 1, 64s.; Nos. 3, 59s.; Summerlee and 
Langloan, Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d.; Coltness, No. 1, 
85s.; No. 3, 61s. 6d.; Shotts, at Glasgow or Leith, No. 1, 64s. 6d.; | 

‘ 6d.: Eglinton, at Ardrossan or Troon, No. 1, 6d.; | 
. 3, 57s. 6d.; Glengarnock, at Ardrossan, No. 1, 66s.; No. 3, | 
; Dalmellington, at Ayr, No. 1, 64s.; No. 3. Carron, at | 

‘ 6d.; No. 3, 60s. 6d. per ton. 
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both here and abroad. Minor difficulties will adjust themselves in 
time. In the meanwhile trade is slowly improving. There is not 
the prompt reaction anticipated, but on Saturday over 60,000 tons 
were despatched from Cardiff, and prices are getting a little 
firmer. 


Latest State of the Market. 

An easy condition prevails, in small coals, particularly ; 
outputs increasing, shipments steadily improving, sellers tirm with 
their quotations for latter end of April, and believe prices will 
stiffen against the holidays. Seconds continue a steady market. 
Latest :—Best large steam, ]6s. 3d. to 16s. 6d.; seconds, 15s, 9d. 
to 16s.; ordinaries, lis. to 15s. 6d.; best drys, 15s, 9d. to 
16s. 6d.; ordinary drys, 14s. 9d. to 15s. 3d.; best washed nuts, 
13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed 
peas, 12s. to 12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 
&s. 6d. to 8s. 9d.; best ordinaries, 8s. to 8s. 6d.; cargo smalls, 
7s. 3d. to 8s.; inferior kinds, 6s. 6d. to 7s.; best Monmouthshire 
black vein, 15s. 3d. to 15s. 9d; ordinary Western Valleys, 14s. 9d. 
to 15s.; best Eastern Valleys, 14s. to 14s. 6d.; seconds, 13s, 6d. to 
13s. 9d. Bituminous: Very best households, 17s. 6d. to 18s. ; 
ordinaries, lis. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 
brush, 13s. 3d. to 13s. 9d.; smalls, 9s, 9d. to 10s. 3d.; 
Rhondda, 13s. 3d. to 13s. 6d.; through, 10s. 6d. to 11s.; smalls, 
7s. 3d. to 7s. 9d. Patent fuel, 15s. 6d. to 16s. Coke: Special 
foundry, 24s. to 27s, 6d.; foundry, 19s. to 20s.; furnace, 17s, to 
17s. 6d. Pitwood, ex ship, 18s. 9d. to 19s. Coal and patent fuel 
f.o.b. Cardiff, Penarth, or Barry Dock, cash in thirty days, less 2}. 


Newport Coal. 

Complaints of quietness were numerous. Tonnage coming 
in, but time required to gain lost ground, as dislocation of trade 
has been great. Values weakened for early shipment. No doubt | 
of trade recovering in time. Last week foreign shipments were | 
76,970 tons, coastwise 16,380 tons. Last quotations :—Best black | 
vein, 15s. to 15s. 6d.; Western Valleys, 14s. 6d. to 14s. 9d.; 
Eastern Valleys, 14s. to 14s. 3d.; other sorts, 13s, 3d. to 13s, 9d.; 
best smalls, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 
6s. 9d. to 7s. 3d. Bituminous: Best households, 15s. 6d. to | 
l6s.; seconds, 14s. to 15s, Patent fuel, 15s. to 15s. 6d. Coke: 
Pitwood, ex 





ship, 19s. to 19s. 3d. 


Swansea Coal. 

There was a falling off in harbour returns to the extent 
of 55,000 tons in exports and imports last week, solely on account 
of the rupture in the coal trade. Coal exports only totalled 34,243 | 
tons. The market this week has been poor ; no demand for Swansea 
large. It was stated that sellers are experiencing great difficulty | 
in keeping their pits working owing to shortage of wagons. Red 
vein, steady ; machine made, no alteration ; beans, firm ; rubbly 
and steam varieties, easier all round. Latest :—Best 
23s. to 24s. net; second malting, 21s. to 22s. net ; 
vein, lds. to 17s., less 24; red vein, 14s. to 15s. 6d., less 24 ; 
machine-made cobbles, 21s. 6d. to 22s. 6d. net ; Paris nuts, 23s. 6d. 
to 24s. 6d. net ; French nuts, 23s. to 24s. 6d. net ; German nuts, 
23s. 6d. to 24s. net ; beans, 21s. to 22s. net ; machine-made large 
peas, 11s. to 1ls. 6d. net ; fine peas, 9s. td. to 10s. 6d. net ; rubbly | 
culm, 5s. 9d. to 6s. 3d., less 24; duff, 3s. 3d. to 3s. 6d. net. | 
Steam coal: Best large, 17s. to 17s. 6d., less 24; seconds, 13s. td. 
to 14s., less 25; bunkers, lls. to 12s., less small, tid. to 
9s., less 24. B No. 3 Rhondda, 6d. to 18s. 6d.; 


7s. 
4. Bituminous: lis. 
through, 14s. 9d. to 15s, 6d.; small, lls. to 11s. 6d.; patent fuel, 
13s. 6d. to 14s., all less 25. 


Iron and Steel. 

Partial work only was the report at Dowlais last week, the 
Big Mill being inoperative and the hands chiefly occupied in 
despatching the heavy make of late. But the Bessemer did good | 
work up to but not inclusive of Saturday, and in tin bar, steel 
ingots, and rails and sleepers there was a tolerably good output. 
It is fortunate for ironworkers that tin-plate needs require a large 
quantity of tin-plate -bars. Only one consignment came from 
Bruges last week, 2060 tons of steel bar, consigned to Newport. 
At Swansea the aggregate of steel bar was in excess of any similar 


| period this year, and at neighbouring works steel bar has been 


The Hematite Trade. 

The business in hematite pig iron has been comparatively 
quiet since last report, so far as fresh purchases are concerned. | 
It is understood that considerable quantities of pigs might be | 
fixed for future delivery if buyers and sellers were agreed on | 
terms ; but makers are not inclined to commit themselves long | 
ahead. Current deliveries are understood to leave little or | 
nothing of the present output for the stores, and the production | 
is maintained at the highest point. Scotch hematite is quoted 73s. | 
per ton for delivery at West of Scotland steel works, and business | 
has been done this week in Cumberland hematite warrants at 68s. 
cash, f.o.b. Cumberland ports, the price being since quoted 3d. 
per ton lower. In the past six days, twenty-three steamship 
cargoes of hematite ore were landed in the Clyde, and the imports 
are now considerably ahead of the quantity received at this time 
last year. 


Finished Iron and Steel. 

The position of the steel trade is much more satisfactory 
than it was a short time ago. The mills are fully employed, a 
great proportion of the work being for shipbuilding purposes. 
Ship plates are in urgent demand, and the call for boiler plates 
has also materially increased. It is reported that fresh purchases 
are not so plentiful as they were lately, but this occasions no 
anxiety, as there is a prospect of steady employment for some 
time to come. Plates are in demand not merely for the home 
trade, but for export, and a large shipping business is reported in 
thin sheets. Jronfounders and engineers are doing better, with a 
variety of work largely dependent on the shipbuilding industry. 
Makers of malleable iron report a moderate business being done. 
New works are about to be laid down for the manufacture of 
wire and sheets, and considerable extension is taking place in the | 
provision for steel production in connection with works already in 
operation. 


The Coal Trade. 

The shipping trade in coal has been less active, but there 
is fair business on the whole. Supplies of most qualities are fully 
equal to current requirements, so that prices are no more than | 
maintained, 

| 
| 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Last Week’s Coal Trade. 
THE crisis is now happily over, and the swing of the pen- 
dulum has begun again, but it will be some little time before the 
old vigour is regained. With another holiday near, we must wait 


| in good demand. 
| Latest quotations, Swansea :- 


| works not so conveniently situated. 


| quotations :—Copper, £57 5s. cash, £58 5s 





for good settled trade a while. Mr. D. A. Thomas declares that | 
orders for hundreds of thousands of tons have gone to the United | 
States and to Germany. The colliers have had a bitter lesson, | 
and one not easily forgotten. They will know in future that few 
trades are more sensitive to rumours and disagreements than that 
of coal. And the late upset has made buyers even more appre- | 
hensive than usual, and coals are sought for in various quarters 
that would otherwise have been ignored as incomparable with best | 
Welsh or North. Mr. D. Thomas is of opinion that the | 
‘“‘masters have had the worst of the bargain.” On this head | 
the men, again, bold different views. Discussion may be expected 
for a time, but the fact that the contending parties have agreed 
upon a settlement for five years should give general confidence 


Two additional furnaces have been put in blast. 
Pig iron: Hematite, mixed numbers, 
Middlesbrough, Sls. cash, 
s. 4d. month; Welsh hema 
i Steel bars : 
Iron 


67s. 104d cash, 68s. 24d. month ; 
51s. 4d. month ; Scotch, 57s. cash, 57 
tite, 72s , delivered ; East Coast hematite. 71s. ci f. 
Siemens, £5 2s. 6d. to £5 5s.; Bessemer, £5 2s, 6d. per ton. 
ore, c.i.f. Newport, 20s. to 20s. 6d. 


| orders for early delivery. 
| duets, galvanised and other kinds in merchant steel, and in those 


thirds of all the metal they can deliver up to May. 


between men and/agents’exist, out the tendency is’to'settle down, 
A strike has taken place at Pontardulais with the Birchrock men 
in regard to working double shift in stalls, and a dispute with six. 
teen men at Misken Colliery, 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, April 6th, 

THE great Pennsylvania terminus in this city is about completed 
at a total cost of 125,000,000 dols., and it will soon be available for 
use, possibly by August. The tracks are 40ft. below the street 
surface, and the station is divided into three levels. The | 
waiting-room is on the first level below the street, and is 227ft, 
long by 103ft. wide. The station covers 8 acres of ground, and 
the walls are a half mile in length, situated between Seventh and 
Kighth-avenues and Thirty-first and Thirty-third-street. This 
piece of engineering work is a highly creditable performance. 

The steel trade enters upon the fourth month of the year under 
encouraging conditions. he production of pig iron is increasing, 
and the output for the month of February, exclusive of charcoal 
iron, was 2,397,254 tons. The deliveries of iron for the first 
quarter of this year were 50.7 per cent. over the deliveries of the 
first quarter of last year. The production of pig iron for this year 
will largely exceed that of any former year, and the figures can 
only be approximated. Pig iron makers have ascertained that 
buyers generally are not well supplied with foundry iron, and they 
therefore anticipate a heavy movement this month in Bessemer and 
basic and No.2foundry. The average price of Bessemer has declined 
since January from 19 dols, to 17.50 dols. A heavy movement has 
developed in billets and sheet. bars, and this has been followed by 
heavy buying in plate. Nearly all of the minor iron and steel pro- 
ducts are doing well, and as all signs of lower prices have dis. 
appeared a heavy retail consumptive demand is now arising. The 


| export demand for hardware shows a marked improvement this 


Activity in building operations is crowding mills with small 
This applies especially to wire pro- 


week. 


lines which pertain to the manufacture of agricultural implements, 
Copper has slightly weakened, but 13 cents is taken as the lowest 
point probably. Several large copper interests have sold two- 
Sellers are not 
disposed to sell at the lower price for the June delivery. ‘Trans 
actions in tin are restricted to immediate requirements. The 
asking price for spot lots is 33.40. Considerable interest is mani- 
fested in lead developments, and increased production later in the 
year is probable. Mining propositions of all kinds continue to 
attract attention of capital, and heavy investments are now made 
in widely separated sections from as far southward as Mexico to 
Alaska, where some encouraging developments have recent); 
attracted attention of mine investors. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


SIEMENS Brotners DyNAMo Works, Limited, supplies depart 
ment, 39, Upper Thames-street, E.C. It has been found necessary 
to provide extra telephone facilities. There are now four lines. 
Telephone No., London Wall 8270, instead of London Wall 6520. 

WE are advised that Mr. J. J. S. Davidson has resigned the 
managing directorship of the British Uralite Company, Limited, 
of London and Higham. Mr. Davidson is not severing his connec 
tion with the company entirely, as he will continue to act as a 
director. 

J, AND C. SWANNE, Limited, of 11 Warwick-chambers, Corpora- 
tion-street (near New-street), Birmingham, have been appointed the 
sole agents for the Birmingham district for the Weardale Steel, 
Coal, and Coke Company, Limited, of Spennymoor, for the sale of 
its pig iron. 

THE British Westinghouse Electricand Manufacturing Company, 
Limited, advises us that its supply department (offices, showroom, 
and stores) for the London district has been removed from 27, 
Chancery-lane, London, W.C., to 3, West-street, and 30, Litch- 
tield-street, Charing Cross-road, W.C. 

WirH reference to the announcement of the amalgamation of 
the firm of Arthur Koppel with Messrs. Orenstein and Koppel, we 


| are asked to state that the combined firm has decided to adopt 


Tin-plate. 

A warning note was given by the chairman at the Tin and 
Sheet Millmen’s Association held in Swansea this week. He re- 
marked that while trade had been good, and every available mill | 
kept running, there was reason to fear that the increased demand | 
for tin-plate did not warrant the number of mills now in course of | 
erection, and possibly in the future this might be detrimental to 
Last week’s make was very 
large—137,691 boxes, shipments totalled 104,448 boxes, and stocks 
at Swansea now consist of 194.224 boxes. Seventy vessels were in 
dock on Saturday, and as a fair proportion were for loading, tin- 
plate stocks will soon be reduced. The activity in the mills | 
has been very great, but at Morriston the breakage of | 
machinery lessened make and _ necessitated repairs. At | 
Llanelly it is common report that the local works have 
never been more fully employed, and further mills are to be 
laid down. Heavy shipments have been made lately to Liverpool. | 
Latest quotations :—Ordinary tin-plates, I.C.,20 x 14, 112 sheets, 
108 Ib.: Bessemer primes, 13s, 4$d.; Siemens primes, 13s. 44d.; 
wasters, lls. 10$d.; ternes, 28 x 20, 112 sheets, Siemens, 23s. 6d. 
to 23s. 9d. C.A. roofing sheets, £8 17s. 6d. per ton; big sheets 
for galvanisiag, £8 15s. per ton; finished black plates, £10 2s. 6d. 
to £10 5s. per ton ; galvanised sheets, 24 g., £11 10s. to £12 per 
ton ; block tin, £149 5s. cash, £151 5s. three months. Other | 
s. three months. Lead: 
English, £13 3s. 9d. per ton ; Spanish, £12 13s. 9d. Spelter, £23 
per ton; silver, 242d. per oz. Latest tin-plates, Swansea: 
Prices of tin-plates are firm ; a steady rise in the cost of manufac- 
ture. Higher prices are expected. 


The Swansea Valley. 

The Mannesmann Tube Works have not been so pressed 
for orders as they are at present for a long time. Most of the 
local works are well employed. Copper and spelter industries all 
on full time. 


The German Colliery. 

Little intelligence is allowed to transpire of the proceed- 
ings of this colliery in the Carnarvon district. We learn, however, 
that the chief work is sinking to the deep steam coal measures, 
and this is being done steadily. The upper measures are proved, 
but the objective is the steam coal, which is expected to be of | 
excellent quality. Expert opinion will follow development and | 
practical trials. | 





Heavy Decline in First Quarter’s Coal Exports. 
Official reports note a heavy decline for the first quarter. 
The Cardiff total reaches a quarter million tons ; Newport 120,000; 
decline Port Talbot and Neath, but a gain recorded for Swansea 
and Llanelly. 


Labour Troubles, 
At the Naval collieries the night hauliers are applying for 
more pay. Several minor complaints and a little discussion 


| the title of Orenstein and Koppel—Arthur Koppel (Amalgamated ), 


of 27, Clement’s-lane, Lombard-street, E.C., and that there will be 


| no change either in the management or in the staff. 


TRACTIVE PowER Or LocomoTives.—The third of the valuable 
series of bulletins which the American Locomotive Company is 
issuing monthly is now to hand. Its principal contents are eight 
long tables giving the tractive power of locomotives for pressures 
between 1001b. and 220 1b. per square inch, but it contains also a 
number of minor tables which should prove useful to the designer 
and student of locomotive engineering. One of these gives the 
middle ordinates and longitudinal deflections of curves. From 
these the maximum rigid wheel base and the swing of leading and 
trailing bogies on curves of different radii can be quickly found. 
Another table shows in diagrammatic form the classification of 
American locomotives according to Whyte’s system. As many of 
the American titles—switchers and double-enders, for example 
are not used generally in England, this tabie will be weleome on 
this side. 


ContTracts.—Kerr, Stuart and Co., Limited, inform us that they 


| have just contracted to build four tender locomotives of the 


4-2-2-6 type, with 18in. by 26in. cylinders, for the Shanghai 
Nanking Railway, in the extremely short time of 45 days, They are 
also to construct four engines for the Che-Kiang Railway with 
similar cylinders, but of the 4-4-0-6 type. They have also received 
the contracts for six tender engines for the Argentine, five tank 
engines for Mauritius, and a lot of rolling stock for Java and 
Portuguese East Africa.—The Submarine Signa] Company, of 
Friars House, New Broad-street, E.C., is installing a new trial 
buoy in Boston Harbour and an electric installation at Cap Roca, 
north of Lisbon. This company has also recently equipped the 
vessels of the Great Eastern Railway Company’s fleet and the s.s. 
Peregrine, of the General Steam Navigation Company. There are 
now 122 signal stations on this company’s principle, either working 
or in course of construction, and nearly 600 ships in the mercantile 
marine and navies of the world have adopted its receiving 
apparatus.—The Mirrlees Watson Company, Limited, of Glasgow, 
has received an order for five sets of surface condensing plant, 
working in connection with steam turbo-alternators and air com- 
pressors, for Bolekow Vaughan’s Steel Works, South Bank. The 
same firm has also just received orders for surface condensing plant 
from Stewarts and Lloyds, two sets each of 60,0001b. duty for the 
Dorninion Iron and Steel Company; a barometric jet plant with 
cooling tower and pipe work for Sir Wm. Arrol and Co.; a baro- 
metric plant for Fyvie and Stewart, of Melbourne ; a jet con- 
densing plant for the Cadzow Colliery Company ; and for air pumps 
for Henry Tate and Sons, Liverpool, and for the Dominion Iron and 
Steel Company.—J. G. Childs and Co., Limited, of Hawthorn- 
road, Willesden Green, have just received an order for fourteen 
electric lifts from.the Great Eastern Railway Company for the 
Liverpool-street Hotel] 
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NOTES KhOM GEAMANY, FRANCE, BELGIUM, &c., 
(From our own Correspondent.) 
Rheinland-Westphalia, 

BUSINESS transactions during the past week have been 
regularand pretty satisfactory in the pig iron as well as in the manu- 
factured iron industry. The improvement in trade is, however, 
put slowly progressing. Disappointment has already been ex- 
pressed in many quarters with regard to the condition of the iron 
pusiness, and there is certainly but very little enterprising spn it 
felt. In the finished iron and hardware industry more life has 
heen felt recently, and a fair stiffness in prices is reported. Ata 
meeting of the Union of Plate Mills held on the 8th inst. an advance 
of M. 3.50 p.t. was agreed upon for sales in the third quarter ; the 
rise in question is to come into force at once, and includes addi- 
tional purchases in the present quarter. An advance in the prices 
for wire and wire articles has been postponed until the prices for 
raw material have been fixed for the third quarter. The Sieger- 
land ironmasters have been doing a more satisfactory business of 
late. 
plates being in especially good demand, 


Latest List Rates. 

Official quotations given by the Diisseldorf Exchange on 
April Ist are as under :—Raw spathose ore, M. 10.90 p.t.; roasted 
ditto, M. 15.50 p.t.; Nassau red iron ore, M. 12.50 to M. 13 p.t.; 
spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65 ; forge pig, 
khenish-Westphalian and Siegerland quality, M. 58 to M. 6u ; iron 
for steel making, free Rheinland, M. 62 to M. 63 ; free Siegerland, 
M. 5Y to M. 60; German Bessemer, M. 63 to M. 65; basic, M. 55 
to M 56, free place of consumption ; Luxemburg forge pig, M. 50 
to M. 52; Luxemburg foundry pig No. 3, free Luxembuip, M. 56 ; 
German foundry pig No. 1, M. 63 to M. 65; ditto, No. 4, M. 62 
to M. 64; German hematite, M. 65 to M. 66; bars in basic, M. 110 
to M. 115; iron bars, M. 130; hoops in basic, M. 137.50 to 
M. 142.50; steel plates, M. 115 to M. 120; boiler plates, M. 125 to 
M. 130; sheets, M. 137.50 to M. 142.50; drawn wire in steel, 
M. 130, all per ton at works, 


t Output of Pig Iron in March. 


Official accounts given by the Union of German Iron and | 
and Steelmasters show production of pig iron in Germany, includ- | 


ing Luxemburg, to have been for March of this year 1,200,154 t., 
us compared with 1,091,351 t. in February, 1910, and against 
1,073, 06 t. in March, 190¥. Output in the different sorts of pig 
iron was as follows :—Foundry pig, 240,721] t., as compared with 
1s4.3Z8 t. in March, 1909 ; Bessemer, i 7 
11 HUY; basic, 792,800 t., against 700,041 t.; steel and spiegeleisen, 
115,263 t., agamst 95,349 t.; forge pig, 57,445 t., against 05,6c4 t. 
Output during the period from January to March of this year was 
3,519,109 t., as compared with 3,044,004 t. in the corresponding 
period last year. ‘tne Union of German Hardware Dealers, in- 
volving about 3000 members, will hold this year's meeting in 
Dresden on the 22nd to 25th of May. Employment in the 
enamelling industry 1s reported to be most satisfactory in Germany, 


and a rise of 24 per cent. for sales in the third quarter was resolvea | 
upon at the iast general meeting of the German Enamelling | 


\. orks, 


Iron and Steel in Austria-Hungary. 

Aithough in a few special cases rather more animation is 
felt in the iron trade, a weak tone still prevails generally, and 
deliveries remain limited. Even reduced prices fail to stimulate 
buyers, and the lack of fresh work is an all-round complaint. 
Moderately good accounts are being received from the coal trade. 


Steady Occupation in France. 

Material changes cannot be reported, but the condition of 
the market is tirm. In the North, where rates, as a rule, are 
lower than in the East, Marne and Centre, and in the Paris dis- 
trict, a rise of 5 f. p.t. on merchant iron and on plates bas been 
resolved upon, Existing orders guarantee employment for some 
time. Engine fuel sells freely at 0.50 f. p.t. more than previ- 
ously. For the Paris district the rise in prices will only come into 
force on September Ist in consideration of the damage done by 
the floods. The financial results of the French coal pits have not 
heen favourable during the year now past. Prices of sale have 
heen unsatisfactory, while the costs of production have increased. 


The Belgian Iron Market. 

The condition, generally, remains firm, Bars have been a 
trifle neglected, and 1s, to Zs. p.t. less is quoted for iron bars. 
lates are moderately stiff, and the rail trade has shown a good 
deal of life. At the construction shops orders come in rather less 
treely, and to make matters worse, there is much underquoting 
going on among the inland shops. Fléun coal has met with an 
advance of 1f. p.t. in the Mons district ; there is little being done 
in coal, however, consumers being rather uncertain as to the prices 
they have to pay, for the tinal decision of the Railway Administra- 
tion has not yet become known, 





THE CoLD StToRAGE AND Ice AssociATION.—The eleventh 
anniversary meetings of the Cold Storage and Ice Association will 
be held in Manchester on Wednesday and Thursday, April 27th 
and 28th. ‘The Lord Mayor of Manchester will receive delegates 
on the former day, when at the afternoon meeting in the ''own 
Hall the following papers will be read and discussed :—‘* Municipal 
Cold Storage,” by Captain W. J. Wade, Markets Superintendent 
to the Manchester Corporation ; ‘* The Inspection and Distribution 
of Food, Animals and Meat,” by Mr. F. Knowles, of London ; and 
“The Standardisation of Refrigerating Machines,” by Mr. 
Gardner'l, Voorhees, of the United States of America. The Lord 
Mayor will attend the annual dinner of the Association at the 
Midland Hotel in the evening, at which Sir E. Montague Nelson, 
K.C.M.G., the retiring president, will occupy the chair, and on 
the following day, the 28th inst., members and friends will join in 
excursions to various cold stores in the city of Manchester and on 
the Ship Canal. Local temporary membership is being organised 
in connection with these meetings, which form the second 
provincial gathering undertaken by the Association, the former 
assembly being that at Liverpool in 1906. Mr. Robert Pike, 
Markets Superintendent, Market Hall, Bolton, is acting as hon. 
secretary of these anniversary meetings. 

GLAsGow TECHNICAL COLLEGE ScieNTIFiC Society, — At a 
meeting of this body held on April 2nd, Mr. A. G. Strathern 
presiding, Dr. John 'l', Nicolson, of the University of Manchester, 
read a paper on ‘ Rational Boiler Design.” The author, in his 
opening remarks, suggested that the present stereotyped methods 
ot boiler design did not give the best results as far as the use of 
the heat given out by burning fuel is concerned, and showed that 
by increasing the furnace-gas velocity it was possible greatly to 
‘increase the rate of heat transmission, and consequently increase 
the evaporation per square foot of heating surface. In referring to 
the sources of loss in a boiler, Dr. Nicolson made mention of the 
fact that practically no attempt had been made to prevent the 
unburnt fuel from being carried away by the gases passing through 
-he furnace, and showed how it was possible to use a forced draught 
much greater than that ordinarily employed and yet keep down 
the magnitude of this loss | When referring to the loss of heat in 
chimney gases, the lecturer showed how it is possible to reduce 
the chimney-gas temperature by use of the counter-current 
principle of heat transmission. In concluding his paper, Dr. 


Nicolson referred to aboileron which he had carried outa number of 
experiments, and gave a statement of the general conclusions he 
drew from these experiments. A greatly increased evaporation 
Was found to result from the considerably increased gas velocities 
M2 use in this boiler, 


A moderate rise in prices is anticipated for the next quarter, | 


43,957 t., against 37,744 te | 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent- 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 


end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


6048. March 13th, 1909. IMPROVEMENTS IN BAFFLES OR 
** ECONOMISERS ” FOR STEAM GENERATOR AND LIKE FURNACE 
FLUEs, George Cotton, of The Croft, Holmes Chapel, near 
Crewe. 

The battle or economiser, which is made of fire-resisting 
material, consists of, preferably, three equal sized wings, vanes 
| or partitions A A A radiating from a common centre and joined to 
| each other at their adjoining edges and forming channels. At 


| their outer edges they lie within a circtmference equal to or 
slightly less than that of the boiler flue in which the economiser is 
In one of the partitions 


| to be used. A and at the rear of same is 











a lateral opening D. whilst in one of the other partitions ‘is a 
further opening E, this latter being arranged at or towards the 
front. The construction thus described forms the improved 
»conomiser, and it is placed in the flue of the boiler behind the 
ire bridge. When so placed the flue gases pass first along the 
longitudinal channel B! of the econumiser, then through the 
‘ateral opening D at the far end. then back along the channel H 
towards the front end, then through the lateral opening E at such 
end, and finally along the other channel K, from which they 
finally escape into the flue. The opening F is to facilitate clean- 
ing and inspection.— March 23rd 1910. 


TURBINES. 


15,792. July 6th, 1909.—IMPROVEMENTS IN AND RELATING TO 
PACKINGS FoR ELAstic FLUID TURBINE SHAFTS, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C., and Frederick Samuelson, of 99, Clifton-road, 
Rugby. 

In the engravings, A represents a diaphragm having a central 
aperture B, through which the shaft C passes. On each side of 
the diaphragm are secured annular flanges D, which project into 
closer proximity to the shaft than the inner edge of aperture B. 
It will be obvious that one of these flanges D might be made 





N° 15, 792. 





integral with the diaphragm. These flanges are each provided 
with a projecting rim E concentric with the shaft which is 
adapted to hold the packing F in position against movement 
in a direction parallel to the shaft, and also to prevent it from 
moving towards the shaft. The packing consists of a convenient 
number of segments which are surrounded by a garter spring G, 
which tends to hold the segments in position and to return them 
to their normal position should they be displaced through whipping 
of the shaft or any other cause. ‘The inner edges of the segments 
are provided with fluid-bafiling ribs. — March 23rd, 1910. 


INTERNAL COMBUSTION ENGINES. 
20,063. March 17th, 1910.—Frederick Henry Royce, of Night- 
ingale-road, Derby. 


One of the objects of this invention is to so construct an internal 
combustion engine that the inlet and exhaust ports are opened and 


N°20,063 





closed rapidly and silently, and remain fully open for a considerable 
period, giving a large port area and free passage for the incoming 
gas and exhaust products. At the end of the exhaust stroke the 
inlet port G is uncovered rapidly by the piston A and remains 
uncovered for a short period allowing a free passage for a charge 
of gas to be drawn into the cylinder. The piston then moving 
rapidly inwards, the port G is closed, and the charge can be com- 


— Sale Branch, 


The first date given °s the date of application; the second date at the | 





wressed by the upward stroke of the pistuu 8. The charge is then 
tired and the piston forced downwards by the force of the explosion. 
When the piston 8 has neared the end of the firing stroke, the 
piston B commences to uncover the exhaust port H; the piston B 
then performs a similar series of operations to those described for 
the piston A, uncovering the port H and dwelling at the outward 
— of its stroke, allowing a free passage for the exhaust gases to 
ve expelled.—March 23rd, 1910. 


DYNAMOS AND MOTORS. 


6177. March 15th, 1909.—IMPROVEMENTS IN AND RELATING TO 
ELectrric PowerR TRANSMISSION SysTEMs, the Hon. Charles 
Algernon Parsons, C.B., George Gerald Stoney, and Alexander 
Henry Law, all of Heaton Works, Newcastle-on-Tyne. 

The invention may be applied to electrical machinery used on 


board ship for the purpose of obtaining a low-speed propeller, with 





| winding except the very small current taken by E. 











a high-speed turbine. By this arrangement instead of generating 
and using a high voltage, say 2000 volts, this voltage is generated 
in, say, 20 steps of 100 volts, and the connections can be 
uranged that the maximum voltage above earth generated is that 
due to one conductor only. In Fig. 1 all the windings of the 
generator and motor are in series, and two generator conductors 
are in series per group; that is, the winding comes down one slot, 
us A of the generator, up the opposite slot B, and then to the 
motor, and, after passing through one conductor of each group of 
windings C D of the motor, passes back to the generator and 
through another pair of generator slots EF and so on. If desired 


so 


N° 6177 
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Fig.3 Motor 





Generator 





Generator Fig4. Motor 


one common return wire may be used between the motor and 
generator. The above-described arrangement gives a voltage re- 
duction of three to one, as compared with an arrangement in 
which the winding traverses all the slots of the generator before 
passing on to the motor. As there is one pair of poles in the 
generator and five pairs of poles on the motor, a gear ratio of five 
to one is obtained. In the form of the invention illustrated in 
Fig. 2a two-phase generator is coupled to two single-phase motors, 
the arrangements for the two phases being similar to that shown 
in Fig. 1. In the form shown in Fig. 3 the winding, after passing 
through one slot only of the generator, is carried to the motor, 
and, after finishing one conductor of each group of windings of the 
motor, passes to the other end of the generator and then back 
through one of the generator slots. In this case, as the winding 
only passes through a single generator slot before passing to the 
motor, a larger reductjon of voltage, viz., six to one, is obtained. 
Fig. 4 shows an arrangement having three parallel windings A BC 
wound about the same axis, The phase in the three windings is 


| the same, but the voltage in the three windings would be different, 


and in this form therefore it is necessary to proportion the spacing 
of the slots in the mvjor to suit the spacing of the slots in the 


generator.— March 23rd, 1910. 
29,088. December 13th, 1909.—IMPROVEMENTS IN AND RELATING 





TO RoTARY CONVERTER DYNAMO-ELECTRIC MACHINES, Siemens 
Brothers Dynamo Works, Limited, of Caxton House, Tothill- 
street, Westminster. 

The object of this invention is to maintain the frequency of the 
current as steady as possible when a rotary converter is working 
inverted. At normal converter speed the auxiliary machine may 
develop a voltage which is exactly equal to that of the direct 
current supply. In such a case no current will flow in the serie< 
If, however, 
in consequence of an increased inductive load the field of F is weak- 
ened, the speed of both the converter and auxiliary machine increases 
and the latter develops a greater voltage which causes a current 
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to flow in the series winding in such a direction as to maghetise 
the field of the converter and prevent such a large variation of 
speed and frequency as would otherwise take place. Clearly if 
the A.C. load is of sucha nature as to strengthen the field of the con- 
verter—a capacity load for example—the speed will be reduced, the 
voltage developed by the auxiliary machine will be reduced, and cur- 
rent will flowin the series winding in such a direction as todemagnetise 
the field, and to prevent such a reduction of speed and frequency 
as would otherwise take place. It is not a necessary condition to 
make the voltage of the auxiliary machine equal to the voltage of 
converter at normal speed, and it may sometimes be advisable to 
make one of these voltages smaller than the other at normal con- 
verter speed, in which case a current will flow in the series 
winding at such normal speed. This current will, however, 
become greater or less in the manner already described according 
to the load conditions,— March 23rd, 1910, 
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30,176. December 24th, 1909.—IMPROVEMENTS IN REVOLVING 
MAGNETS OF DYNAMO-ELECTRIC MACHINES, A//manna Svenska 
EKlektriska A ktiebolaget, of Westerdis, Sweden. 

The centrifugal force Cr acting on every element of the axial 
portion A B of a coil can be divided in two components Ca and Ct, 
of which the former acts parallel to the centre line of the pole piece 
D, while the latter component acts at right angles thereto. The 
component Ca is taken up by the pole-plate E, while the component 


C?¢ tends to bend the straight portion A B of the coil outwards as | 
In high-speed machines of'the kind in | 
a high | 
force. In | 
constructing such machines it is therefore necessary to provide | 


shown by dotted lines. 
question, the last-mentioned component C¢ 
value, viz., about one-half of the total centrifugal 


reaches 


abutments F for the axial parts of the windings. The wind- 


N°30,176. 


ings H in accordance with the present invention are so shaped 


that the axial parts A B thereof are curved as a chain line or | 
The chain line is, as well known, | 


substantially as such a line. 
the form of equilibrium of a flexible wire or chain suspended at 
both ends and loaded uniformly along its whole length, such a wire 
being subjected only to stretching strains. By the use of such a 
form of the rotor windings the abutments heretofore used can be 


dispensed with, inasmuch as the windings will be subjected only to | 
| wedge forming part of, or being attached to, the point tongue, the 


stretching strains instead of bending strains.— Murch 23rd, 1910. 

1404. January 19th, 1910.—IMPROVEMENTS IN OR RELATING TO 
DEVICES FOR COOLING THE WINDINGS OF THE ROTORS OF 
DYNAMO-ELECTRIC MACHINERY, Siemens Brothers Dynamo 
Works, Limited, Caxton House, Tothill-street, Westminster, 
and Dr. Max Kloss, of Woodland View, Rowley Park, 
Stafford. 

E indicates the effective iron core, W the winding, S the end 
connections, T the winding carrier, and K the caps passed over 
the end connections. Considerable parts of the length of the end 
connections S run perpendicularly to the axis. B are the cooling 
plates for these parts of the end connections. The plates have a 
special shape, being in the form of sections of a flat ring or annular 
dise adapted to fit between the end connections. 
































parts or projections P, which are inserted between the conductors. 
and also another set of more or less radial bent parts, fins, or 
projections Z. These latter bent parts are turned up it may be to 
the extent of 90 deg., and lie transversely to the main body of the 
plate. They are arranged along the cooling plates at suitable 
intervals, so that they project into the free spaces behind the 
winding. In this way these radial teeth or fins lie in planes 
parallel to the rotor axis, and hence offer no appreciable resistance 
to the air, whilst, however, serving to conduct the cooling effect to 
the interior of the parts of the winding in question, and thus 
indirectly the action of the cooling air is applied to the said parts. 
According to the modification shown in the middle left-hand 
engraving, the piate B formsa trough or casing to contain a layer of 
the winding, instead of being a fiat plate situated between two 
windings. and the inserted projections P may be dispensed with. 
March 23rd, 1910. 


6069. March 14th, 1910.—IMPROVEMENTS IN MoTOR CONVERTERS, 
Bruce, Peebles and Co., Limited, East Pilton, Edinburgh. 

An arrangement of compensating windings according to the 
present invention, not only improves the commutation, but also 
rerulates the voltage. 
compensating winding unequally and unsymmetrically over the 
pole arc. The electromotive force induced between the direct- 
current brushes depends only upon the total flux per poll, whereas 
the electromotive force induced between the slip rings also 
depends upon the distribution of the flux over the pole arc, and is 
generally high for a peaked field curve. With a flat field there is 
a greater ratio between the direct current and alternating current 
voltages than is the case with a peaked field. The compensating 
winding is connected in series with the armature. The cross 
magnetising ampére turns may be compensated either fully or 
partly. In order to improve the commutation the cross field can 
be over-compensated so as to produce a cross field which is favour- 
able for commutation. In the diagram F is the curve repre- 
senting the resultant field. The compensating winding is shown 
at W. Dots within the circles representing conductors indicate 
that the currents flow towards the observer ; crosses indicate that 


| prevail when the machine is running as a motor. 





Instead, how- | 
ever, of these cooling plates being of cross shape or zig-zagged as | 
in a former patent, they have lateral prongs or tooth-shaped bent 


This effect is obtained by dividing the | 


verter illustrated is supposed to be running as generator, whilst 
the conditions represented in the lower engraving are those which | 
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Arrangement of Compensating Winding for a 
Convertor Working Half as a Direct Current 
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There are six 


other illustrations.— March 23rd, 1910. 


TRAMWAYS AND RAILWAYS. 


11,884. May 20th, 1909.—IMpROVEMENTS IN POINT-CONTROLLING 
MECHANISM FOR TRAMWAYS AND THE LIKE, James Jeffrey 
Thomas, of 24, Paddington, Liverpool. 

The essential feature of this invention is that the point tongue 

marked A is operated by means of wedges, one on either side of a 


two former being actuated by the driver or motorman pressing 
down a wheel or other instrument carried by the car. When it is 
desired that the vehicle shall be diverted along a branch line a 
wheel, controlled by the motorman, is lowered, with the result 
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that it and the front wheel of the car wil! simultaneously engage 
the projecting pieces E, E of the upper lever B, thereby forcing it 
bodily downwards and turning the lower lever C on its pivot, 
thereby raising its free end—that is, the end having the wedge F 

until it engages the wedge H on the point tongue A and forces 
it into its open position. If it is desired that the car shall keep to 
the main line, the wheel or other instrument controlled by the 
motorman is kept in its raised or inoperative position, and the 
front wheel of the car will press down the first projecting piece of 


| the upper lever B, thereby turning such lever on its pivot ana 
| raising the end having the wedge G so as to engage the point 


tongue wedge H and force it back to its normal or closed position, 
March 23rd, 1910, 


MISCELLANEOUS. 
9759. April24th, 1909. IMPROVEMENTS INSTEAM WATER HEATER, 
William Watkins, Leyland House, Lincoln. 

This heater is an apparatus for heating water by steam, and is 
designed to avoid loss of heat and to economise the quantity 
of water consumed. It is practically instantaneous in action. It 
is formed of metal and consists of a cylindrical chamber, having 
screwed connections for two ordinary regulating and back pressure 
valves combined, which valves are in themselves screwed for the 
pipes which convey the stéam and water to the metal gauze mixer 


inside the heater. The steam and the cold water are admitted 
into the heater at the lower end of the vertical cylinder, but each 
is admitted into a separate compartment to prevent them uniting 
until they meet inside the gauze mixer. 


From this small compartment the steam enters and fills the vertical 
pipe in the centre of the gauze mixer. This vertical pipe is pierced 
with many small holes through which the steam forces itself into 


the meshes of the gauze mixer, which in this device fills the whole | 
The water enters the cylinder | 
immediately above the solid metal bottom plate of the mixer, and | 


of the interior of the cylinder. 


forces its way into the gauze from the outside of the mixer. The 
water and steam thus meet and mix silently and completely in 
their enforeed upward current towards the expansion space above 
the mixer.— March 23rd, 1910. 


952,102. 


The steam enters the | 
lower compartment under a solid metal plate fixed to the mixer. | 


Apri 15, 1910 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


SURFACE CONDENSER, C. G. Curtis, New York, NV. ) 
Ussiquor, by mesie ussiguiments. to General Electric 


Corporation of New York, Filed July 3rd, 1908, 


’ 
OMmpany, 


(952,102) al 





This patent is for spacing the tubes, as shown, further apart at 
the top than the bottom. There are fourteen claims. 


952,461. COUNTER-CURRENT CONDENSER, O. H. Mueller, Caw/ 
well, England, assiqnor to H. R. Worthington, a Corporati: 
New Jersey.—Filed, July 2ith , 1909. 

This patent is for the combination of an outer casing open at th: 
top for the admission of exhaust steam, an inner casing separated 
from the outer casing to form an annular space for the passage of 


the steam downward, annular water trays within the inner casing 
provided with openings to form water jets between which the steam 
passes upward, and means for protecting the space above the trays 
from heating by the steam entering the condenser. There are 
seven claims. 

Blackheath, 
England 


952,706. INTERNAL ComBUsTION Engine, R. Lucas, 
England, assiqnor to ** Valveless” Limited, London, 
Filed Januaru 28th, 1909. 

This patent is for a valveless internal combustion engine, and 
covers details of construction. The invention consists in the com 
bination of two cylinders placed side by side, a combustion 


(552706) 





chamber open to one end of both cylinders, a crank chamber open 
to the other end of both cylinders, a silencing chamber provided 
with an opening for the admission of air, a non-return valve 
between the silencing and crank chambers, a passage connecting 
the crank and combustion chambers, and a pipe supplying fuel to 
the passage. 

952,764. STEAM ENGINE, J. Slempf, Berlin, Germany.— Filed July 
24th, 1909. 


This engine has two sets of double-beat valves, and auxiliary 























high-speed working and regulate compression. The engine is in- 


| 
| 
| controllable exhaust,ports in the sides of the cylinder to facilitate 


to be worked with high-pressure superheated steam, 


In the upper engraving that part of the con- — - - <a | There is only one claim, 


the flow is away from the observer. The plain circles represent tende 


unwound slots. 
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THE PRELIMINARY TRAINING OF 
ENGINEERS. 
By R. H. SMITH. 

An introductory remark is made necessary by the fact 
that some of the practices of the schools have no relation 
whatever to useful training for any work in life. Professor 
Armstrong has recently been strong and bitter in his 
denunciation of the prevalent examination system. In 
this he has the fullest sympathy of all teachers who have 
honestly thought about what true teaching is, and have 
honestly tried to teach usefully. Indeed, it is the common 
talk among all enlightened teachers of all subjects ; and 
it remains an unintelligible mystery why the unanimous 
opinions, freely and constantly expressed, of all educated 





educationists have as yet had so little influence upon the 
decisions and practice of the great Examining Boards. 
Ever since big “impartial” examinations came into | 
vogue, those who have charge of thein have been told | 
emphatically by every distinguished educationist that | 
“education” and “cram” are two entirely different | 
things. and that the latter is undesirable, because it | 
destroys the chances of thorough and useful education. 
But they .still think that the two are synonymous, and 
that their business is to encourage “ cram.”” Why no one 


knows, least of all the chiefs of the Examining Boards | 


themselves. 

Useful training aims at the acquisition of three kinds 
of faculty, namely, Knowledge, Intelligence, Memory. 
Especially in engineering, intelligence must be based 
upon perception and comprehension of the real facts of 
external nature. Even 
talent, can be effectively useful only if evolved from a 
trained sense of these realities. 
ledge is not so important as ubiquitous intelligence. 
The accumulated knowledge of scientific fact now pos- 
sessed by the race as a whole is immensely greater than 
can possibly be absorbed by any one individual of the 
race. And no real knowledge can be gained except 
through intelligent understanding. This indicates the 
limits to which memory should be cultivated. To the 
extent of ability to remember everything useful memory 
is not only impossible but is also most undesirable. 
should be cultivated only so far as is necessary (1) to 


acquire familiarity with the elementary rational relations | 


between things, i.e., to make efficient the general reason- 
ing powers, and (2) to keep at ready command the 
detailed facts of the one special branch of knowledge to 
which the individual’s life is mainly devoted. 

These principles have much bearing upon the problem 


of rational examination of students. Each set of 


students should be examined upon what they have | 


studied. A suggestion for rational examination is that 
the questions for each class should be set by the teachers 
of the students and their answers evaluated by independent 
examiners, 

We may now consider :—I. What to teach? II. Whom 
to teach? III. Who should teach? This consideration 
necessarily includes the question: How to teach? 

I.—WHAT TO TEACH. 

(a) Qualities of Materials. 


(b) Characteristics of Machines and Structure 
ie, Motions, Energy, Work, Horse-power, Stresses, 
Strength, Stiffness and Pliability. 

(c) Quantities:—Geometric, weights, times, wages, 


machine costs, horse-power costs, capital costs. 

(a) Qualities of materials.—Acquaintance with the 
general qualities of materials must be gained in classes 
outside the engineering classes—in the physics and 
chemical classes. It is ruin to the engineering classes to 
load them with any non-technical teaching. Teachers of 
engineering ought resolutely to refuse to spend any time 
on subjects outside their own strictly technical duties. 

The technical qualities of engineering materials can 
be best learnt in an extensive practical museum, devoted | 
wholly to both new and used materials, well classified, 
and equipped with abundance of the simplest forms of | 
testing apparatus. What an entire mistake it is to restrict | 
the student’s investigation of materials to a few | 
lengthy, laborious, and expensive tests of pieces of | 
iron and steel! 
tities of all the market sorts of timber, stone, cement, | 
concrete, materials of motar; iron and steel pigs, | 
castings, 


logic, mathematics, inventive | 


But extensive know- | 


It | 
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with the statements in the books, to discover how far 
wrong and how far right the latter are. A well classified 
engineering library, freely open to the students, is 
invaluable, but no particular text-books should be 
prescribed. 

Part of this subject of materials is Tooling. In the 
above museum work the student learns much of the 
action of hand~ tools, although, of course, it is not 
primarily intended to teach him skill in the use of such 
tools. Still, he learns from it what kinds of tools are best 
suited to operate on each class of material. Hand tooling 
is a much more delicate test of quality of material operated 
on than is machine tooling, but in modern practice it 
bears so smali a proportion to the whole, that the student 
must also study the behaviour of his various materials 
when subjected to machine tooling. He must take his 
museum samples to the machines in the school workshop 


|and watch them being machined, either under his own 


operation, or better, under that of a skilled machinist. 
The lathe; the drill, the planer, the sand and emery grind- 
stones are the chief tools whose actions have to be noted. 
Here it is the cutting action alone, not the general 
| mechanism of the machine, that is to be studied. 

| Similarly, the notes on pattern-making and moulding 
|must be supplemented by obsérvation of casting. A 
| small school foundry will be useful for the elementary 
| study; but to attain any adequate understanding of the 
| subject the students must be taken many times to watch 
| operations—at leisure, not in a hurried run through—in 
| outside works foundries. Similar visits must be paid to 
| forges and to the blast furnaces and +o the rolling mills. 
(b) Characteristics of machines and structures.—It 
| is not intended, of course, that the commencement of this 
| study should be wholly delayed until that of Qualities of 
Materials is finished. 


and worked by man. The machines in the school work- 
shop serve to supply elementary and general notions. 
Systematic visits to works are the means of greatly ex- 
tending this knowledge. The utility of these is, how- 
ever, greatly thrown away if it bé not insisted upon that 
each student should write out a fully detailed description 
of what he has observed during eaeh visit. To the greatest 
| extent that can be arranged, these visits should be utilised 
for measurement of the dynamié action of machinery ; 
for example, by indicating steam and gas engines, gauging 
the blowing action of fans, measuring the duty of pumps, 
noting the depth, width, weight of the cuts in machine 
| tools and the cutting speed, &c. &c. - Particular attention 
must be paid to the forms of mechanism used for moving 
| valves, for reversing motion, and other purely kinematic 
duty. 

Such visits will furnish, even when fully utilised, a 
quite insufficient range of particular knowledge of 
inachine and other construction. It must be extended, 
but such extension should not be commenced until the above 
| sort of personal sight-acquaintance has gone far enough to 

produce familiarity with the general idea of machine 
design. The extension can then be carried as far as 
there be time to devote to it by means of descriptive 
lectures and by the reading of special treatises. The 
lectures should be constantly illustrated by great 
abundance of lantern slides of photographic views of 
machines and of working sectional drawings. A good 
| sub-division of such lectures is :—(1) Generally descrip- 
| tive of function and form; (2) dynamic action, genera- 
tion or absorption of power, and power efficiency or 
waste; (3) the stresses and stiffness in the various 


yarts; and (4) the kinematie devices for producing | 
p g | 


regulated and guided motions. 
(c) Quantities—Here again there is no desire to 
recommend the entire postponement of the study of 


quantity and the art of calculation until after complete | 
knowledge of the qualities and dynamic characteristics of | 
What is | 


materials and machines has been acquired. 
urged is that these latter should be kept well ahead of 
practice in calculation. The reason is that, in the writer's 
opinion, it is better not to calculate at all than to caleu- 
late without knowing thoroughly well what one is 
calculating about. It is better not to know the dimen- 
sions of a part of a machine, or of a structure, than to 


or timber, or stone. 
It is, however, only the rare and exceptional man who 
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use the bar sections, plates, &c., and the castings in the 
museum and workshop, and let the students themselves 
measure up the dimensions required for the calculation. 
Also, always compare strengths with weights. 

Details of methods cannot be discussed here. ~ ‘There 
may be different methods in each problem which are 
equally good. The main thing is to do much calculation 
by methods which save time and labour, and which 
secure correct, as distinguished from minutely accurate, 
results, so as to become a rapid and reliable estima 
With much such practice one soon becomes a good, stire 
guesser at approximate quantities, a faculty that campot 
be too highly valued. 

I1.—WHOM TO TEACH. 

The enumeration of the sorts of things to be taught 
goes far towards answering the other two great questions. 
Put a lad to the kind of work described above, and in less 
than three months he will show whether he is capable of 
being trained into an engineer. If he is, he will embrace his 
opportunities eagerly, will work hard, and will be full of 
questions. He may make many mistakes, and pick up 
notions that have to be corrected; but he will not lose 


It consists in the first place in | 
learning of the great variety of machine designs invented | 


interest or courage. If he does, he is no good for our 
profession; he had better go and be a type-writer or a 
shopkeeper. 

I1l.—WHO SHOULD TEACH. 

If this general sketch of technical school training be 
approved, it will be evident that the teachers must be 
men who know technically and thoroughly the things 
to be taught. More especially it becomes apparent that 
these courses in engineering training cannot be carried 
through by men who have nothing more, or only little 
more, than book-knowledge of engineering. And inciden- 
tally there must be abolished all engineering examinations 
which can be prepared for by mere book memorisation. 
Of all subjects of higher study and training, engineering 
is that least capable of being pursued with real usefu! 
success by the process of cram. 

It is evident that such an engineering school must be 
directed by a head who has not only an extensive and 
thorough experience of practical engineering but must also 
bea thorough-going scientist in his ideas and in his 
methods, a skilful and energetic organiser, a live man 
capable of keeping the whole school in harmonious 
land enthusiastic activity. Under him there must be 
| a considerable number of professors and lecturers, each 
devoting himself to one special branch of engineering, and 
each having fairly complete technical skill and experience 
in his own speciality. Under or along with them there 
must be a number of energetic and intelligent assistants, 
some of the draughtsman class, some of the foreman or 
higher skilled artisan class. The staffas a whole does 
not need to be very expensive, but it must be chosen 
from the right class, and its members must be paid rather 
more liberal salaries than they could earn each in his own 





special department of engineering business. No one 
should be on the staff who has not been trained 


| thoroughly as an engineer in his own particular depart- 
ment of work. Again, the material equipment of the 


school need not be inordinately expensive; 300 and 
600-ton “testing machines,” and such like, may be 


desirable for special research ; they are not needed— 
indeed, they are useless—for the thoroughly useful 
technical and scientific training of the engineer as a 
member of the general commercial engineering com- 
munity. 








NS OF THE BRITISH STEEL 
INDUSTRY. 


Bu a Sheffield Correspondent. 


|THE FOUNDATIO 


| ArT a moment when we are hearing a great deal about 
| an iron and steel “ boom” in America, about the growth 
of German competition with ourselves in iron, steel, and 


| engineering, about the rapid development of the steel in- 


| dustries of Canada, Russia, Japan, and other countries, 
| and the consequent relative decline of our own trade, it 
| may not be superfluous to call attention to the basic con- 


The museum should contain quan- | know them without knowing that they are made of iron, | ditions—to the real foundations and resources—of the 
| iron and steel industry of Great Britain. 
| from no less an authority than Mr. Carnegie that our 
plates, bars and wires; brasses, hard and | can be a successful engineer without acquiring consider- | iron and steel-making resourees+our coal and iron ore 


We have had it 


soft, gun-metals, soft-bearing metals, and other alloys. | able expertness in quantification. Although this sort of | supplies —are being rapidly depleted; that we have 
They should be there in abundance, showing the various | expertness produces spurious and dangerous technical | reached the apex of our manufacturing development; and 
market grades. They should all be labelled with their | skill if it be not built upon a wide and firm foundation of | that we are within measurable distance of industrial 
trade names and grade designations, with their places of | qualitative knowledge, still it is the crown of the training | bankruptcy. And there are many people who believe this 
origin, and, as far as possible, with average market prices | in engineering competence. The average man is of no| theory. There are nota few in this country who believe it. 


of the raw material—these latter requiring frequent | 
revision. Along with the castings should be placed | 
numerous samples of “patterns,” ‘ core-boxes,” and | 
foundry “ moulds.” As for “ moulds,” it would be better | 
to have the boxes and moulding sand only as permanent 
supplies, and have a weekly demonstration of how the | 
moulds are made. The museum should also contain | 
many samples of failures, both in manufacture and in | 
use—burnt castings, for example, broken crank-pins and | 
crank shafts, collapsed boiler plates, over-heated tire-bars, | 
Worn journals and bearings, &ec. It must also zontain | 
samples of all manner of lubricants. } 

Such a museum is fascinating to the student with any | 
real aptitude for engineering. But he must not be per- | 
tnitted simply to stare at the exhibits in charmed wonder. 
His work is to learn to know all about them. He must 
handle the specimens freely; he must cut the timbers 
with saw, chisel, and plane; he must cut and polish the | 
luetals with chisel, file, grindstone and emery; he must 
chip the stones and concretes, and weigh them and 
measure their absorptiveness for water. Above all, he 
must take notes of all he sees and does, and the results of 
simple personal investigations. He must have in his 


pote book his own sketches, fully dimensioned, of the 
“a shafts and plates, &e. He should be encouraged 
ear 


1, at the saine time, books specially devoted to these 
cal materials, and to compare his own observations 


techni 





good in technical engineering unless he has acquired | 
facility in computation. 

The degree of skill that can be acquired by simple 
practice, guided by good method, is extraordinary. ‘The 
best commencement is probably to throw all books in 
the fire—except our invaluable arithmetical tables of 
squares, circular areas, logs, sines, and all the rest—and 
to start in at once with inch and mm. rule. Measure 
anything and everything; sketch it in different views ; 
calculate its volume and its weight; calculate the price 
of the raw material from the weight. If it be tooled, find 
the areas of the tooled surfaces, and the time of tooling, 
also the tooling wages and shop-charge for the time of 
the machine. 

Next calculate horse-powers of engines, pumps, 
machine-tools, ke. &c., and the costs in water, fuel, «ec. 


Calculate also frictional and other efficiencies. Next 
calculate stresses and necessary sectional strengths. 


Use constantly tables to lessen the labour and time 
spent on calculation, and never use four or five place 
figures when only two or three are justified by the 
accuracy of the data. Use graphic diagram calculation 
wherever if is more rapid and sufficiently accurate. An 
important principle to be carried out as far as possible is 
to have the subject of calculation visibly before the stu- 
dent’s eyes when the data are given out. For instance, 





in calculating the strength of tie bars, beams, and shafts, 





It is quite true that the fears of an approaching coal 
famine raised in this country a few years ago were dis- 
pelled by the inquiries and calculations of a Royal Com- 
mission ; but there are many among us who share Mr. 
Carnegie’s idea that our iron ore supplies are rapidly 
vanishing, and that our steel industry is threatened by an 
iron famine as well as foreign competition. But what is 
there to fear? What are the facts? 

At the present rate of consumption of domestic ircn ore 
we have actually “in sight” in these islands sufficient 
ore to feed our furnaces for at least seventy years, and we 
are finding fresh deposits just about as fast as we are 
working out the old ones. Within the last three years 
eight new deposits of iron ore have been discovered— 
some of them of excellent quality and great magnitude— 
in various parts of Great Britain and Ireland. But if we 
had no deposits of ore in these islands we could still 
remain a great iron and steel manufacturing nation so 
long as our coal supplies last, for we can import ore from 
other countries at a low cost. In Sweden, Norway, and 
Lapland ; in Spain, Tunis, and Algeria ; and even in some 
of our Colonies, there are practically inexhaustible reserves 
of iron ore which can be shipped to this country. We can 
actually fetch the best Spanish .and Scandinavian ores 
here, and land them right alongside some of our blast 
furnaces, in the very heart of our best coalfield, at a 
less cost for freightage than our American or German rivals 
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ean carry their own domestic ores from mines to smelters. 

So far as foreign competition in the steel trade is con- 
cerned, the cardinal point in the issues involved is the 
question of cost of production. On this point let us see 
how we compare with the United States. We hear much 
about the wonderfully cheap productive costs in the 
American steel trade, and from time to time we are told 
on high authority that our United States rivals will soon 
drive us out of the world’s markets. That is the theory. 
But what is the fact? In the United States the iron ore 
deposits are so far removed from the coalfields, the manu- 
facturing plants are at such long distances from seaboard, 
the costs of assemblage and shipment are so high, the 
burden of capital charges is so heavy, labour is so costly 
that in the ‘steel trade we have little to fear in neutral 
markets. Great Britain, despite all that is said about 
her approaching industrial doom, is the country above all 
others which enjoys low productive costs in the iron and 
steel trade. Here in this country we have coal and iron 
supplies, blast furnaces and shipping ports, all practically 
side by side-—a combination of advantages possessed by 
none of our rivals. Hence we can assemble fuel and ore 
at furnaces, we can smelt iron, make steel, and put the 
finished products on board ship, just as we can build a 
ship and her engines, at a less cost than any other country. 

Ten or fifteen years ago there was some little founda- 
tion for alarm on the score of American competition. 
Our machinery and methods were not up to the highest 
point of efficiency. Our productive costs were somewhat 
high, while in the United States costs had been got down 
to a very low level. In 1899 it was authoritatively calcu- 
lated that the cost of producing a ton of steel-making pig 
iron was fully 35 per cent. higher in Britain than it was 
in America. But see what has happened since then. In 
this country we have modernised our methods and 
cheapened our processes. In the United States cost of 
production has increased enormously in the iron and steel 
industry. For example, whereas Lake Superior iron ore 
was mined ten years ago at 40 cents a ton—1l5 cents 
royalty, or purchase in the ground, and 25 cents labour— 
the royalty now ranges from 85 cents to a dollar a ton, 
and the labour cost, on account of deeper and more diffi- 
cult mining, averages about 50 cents per ton. Then, 
again, to get this ore to the smelters now costs 2.55 dols. 
per ton, against 2 dols. ten years ago. Moreover, the iron 
yield per ton of ore has declined by about one-fifth. This 
means not only more ore for a ton of pig iron, but also 
more fuel and limestone per ton, and the price of these 
materials is much higher now than formerly. The net 
result is that a ton of American steel-making pig iron now 
costs very nearly 6 dols. more than it did ten years ago. 
If our rivals did not beat us in the world’s markets in the 
nineties they are not likely to do so now. 


A MODERN COTTON MILL. 
No. III.* 

A HUMID atmosphere for spinning and weaving is a neces- 
sity—in tact, Lancashire’s position in the cotton industry 
has hitherto been chietly achieved by reason of the mois- 
ture in the atmosphere of the district. It is, however, 
not always possible to maintain the same degree of mois- 
ture without employing artificial aid, and all the auto- 
matic appliances and improvements in machinery have 
not sufficed to make a mill equipped with the most 
modern machinery always produce yarn and cloth of 
uniform numbers, quality, and texture, unless means are 
adopted to maintain the necessary uniformity in the 
atmospheric conditions in which the machinery has to 
work. The Eccles Spinning and Manufacturing Com- 
pany has adopted the Drosophore system, in which a 
machine is employed that produces the maximum degree 
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Fig. 17—DROSOPHORE 


of humidity, that washes and purifies the air and gives off 


moisture in so fine a spray that the atmosphere absorbs it | 


The fine 


without dripping or wetting the machinery. 


mist given off is produced by a very simple appliance | 
| takenly thought, but delivers its water directly at high | 


consisting of a nozzle which is easily cleaned when neces- 
sary by the depression of a lever. 
ina cylindrical box about the size of the casing of an elec- 
tric arc lamp. The casing is open at the top—see Fig. 17 


—and round the bottom, and the action of the water | 


coming through the nozzle is to create a partial vacuum, 
so that air rushes in at the top, passes through the fine 
spray, 
siderable amount of moisture. The illustration shows 
the appliance in operation, and also shows 
method of cleansing the nozzle. These appliances 
are suspended from the ceiling at suitable distances apart, 


the number required for each room depending upon the | 


class of material produced and certain other conditions. 


* No. Il. appeared April 15th. 


This nozzle is placed | 
| equipment. 


and out at the bottom saturated with a con- | 


the | 
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They are supplied with water under a pressure of from 
100 lb. to 120 Ib. pressure per square inch by means of 
belt-driven pumps and galvanised iron piping of small 
diameter. Each machine consumes from 60 to 80 gallons 
of water per hour, of which amount between 2 and 8 
gallons are dispersed in the air, and the remainder is 
returned to the main supply tank by means of return 
pipes, after passing through a filter, in which itis cleansed. 
Another form of appliance used in this mill in the card 
room and spinning rooms is the ventilating humidifier, 
which enables the air brought into the shed to be 
moistened, washed, and purified. A sectional view of one 
of these appliances is shown in Fig. 18. This isa U-shaped 
appliance, in which the incoming air has to pass through 
a water spray produced in a similar way to that in the 
apparatus above alluded to before being allowed to escape 
into the shed, where it is delivered in an upward direction. 
The number of Drosophore machines in the weaving she« 
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escaping water then impinges upon the deflector, and ig 
scattered in the form of spray. The water outlet is 
clear fin. bore, and there are no roseheads or minute 
holes to become, choked up. The automatic fire ajar), 
is operated by the flow of the water itself. Connected to 
the valve is a water motor, with revolving hammers \ hich 
sound a loud alarm on a gong fixed outside the buildj)u 
and the alarm never ceases so long as water is flowine 
into the pipes. The sprinkler installation was supplied 
by Mather and Platt, Limited, Park Works, Manchester 
The illustrations —-Figs. 19, 20, 21—below, show the 
construction of a sprinkler very clearly, the bottom yioey 
Fig. 21, representing the appliance open. : 

The power installation comprises four Lancashire 


a 





is sufficient to give the maximum amount of humidity | 


required, and the ventilation is so arranged that the ai 
is charged so as to have the humidifying installation 
under control. The humidifying machines in the centr 
of the room are placed at such distances as to give the 
requisite moisture, and the air is apart continuall) 
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Fig. 18—VENTILATING HUMIDIFIER 


renewed by means of exhaust fans, which draw from the | 


middle of the room. The pumps, which supply all the 


water for the Drosophore installation are placed in the | 


mechanics’ workshop, and are driven by belts from the 
main shafting. 
ing shed and one for the spinning room, and each has its 
own system of piping, &c. The humidising apparatus 
has been supplied by the Drosophore Company, Limited, 
Manchester. 

The mill is protected against fire by a complete 
equipment of 733 Grinnell automatic sprinklers anc 
fire alarms. The alarm system is so arranged that 
when a fire occurs in any portion of the protected 
mill a loud-toned bell immediately rings automaticall) 
and continues to call attention to the outbreak of fire 
until the water is shut off. The water is supplied from 
an elevated tank of 7500 gallons capacity, fixed in the 
tower built over the mill staircase with its base 15ft. above 
the highest point of the mill, so as to give the necessar) 
head to obtain a good distribution of water from the 
sprinklers when a fire occurs in the top room. Tis 
supply of 7500 gallons is maintained automatically in the 
tank and the whole volume is kept entirely for the 
sprinkler service. In addition to the tank there is a 6n. 


There are two pumps, one for the weav- | 


Fig. 21 
GRINNELL SPRINKLER 


| boilers, 30ft. by 8ft., made by Messrs. Heaton and Son. 


| Manchester. Three of these boilers are in operation at 
}one time, and the steam pressure is 180]b, per square 
inch. The boilers supply steam to a set of triple- 
expansion vertical inverted engines made by G. Saxon, 
Limited, Openshaw. These are designed to develop 
1500 indicated horse-power when running at 75 revolu- 
tions per minute, and with steam at the pressure named. 
The engines, as will be seen from Fig. 23, page 399, are 
substantially built with massive frames and standards. 
The cylinders are 22in., 34in., and 56in. diameter by 4ft. 





connection from a powerful fire pump with a delivery | 

















HUMIDIFIER? 


capacity of 650 gallons per minute when running at a 
moderate speed. This pump is coupled direct to the 


| 


sprinklers, so that in case of fire the pump does not pass | 


water through the sprinkler tank, as is sometimes mis- 


pressure on to the seat of the fire through the sprinkler 
The water supply is obtained from the 
town’s mains. The distinctive feature of the Grinnell 
sprinkler is that the valve is seated on a flexible dia- 
phragm, and is held in position in such a manner as to 


| relieve the low-fusing solder—on which its action depends 


—of all stress. The valve is held in position by means 
of a strut composed of three pieces, which are joined 
together by the fusible solder, these being the only parts 
of the appliance required to move in order to liberate the 
valve. The solder, when it melts, lubricates these parts, 
and ensures the complete breaking of the strut. When 
| this takes place the strut falls apart, and the glass valve, 





| no longer held to its seat, is thrown open by the spring | pin journals are 14in. diameter by 94in. long, the main 
‘of the diaphragm, aided by the water pressure. The | journals I4in. diameter -by lin. long, and the two 


Fig. 22—MAIN ROPE DRIVE 


stroke, and all are fitted with Corliss valves and motion. 
complete with tripping arrangements, each valve being 
independently adjustable while the engine is running. 
The high-pressure trip gear is connected with, and 
automatically controlled by, a high-speed centre weight 
governor. All glands and stuffing-boxes are fitted with 
inetallic packings, and the cylinders are neatly cased in 
with sheet steel, ornamented with bright bands and 
beadings, and are mounted on a _ strong cast lon 
entablature firmly secured to the six standards. The 
connecting-rods are 9ft. long centre to centre, of forged 
iron, and fitted with special steps, whilst the crank shaft, 
cranks, and pins are of Siemens-Martin steel. The crank- 
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pearings for the fly-wheel 14in. diameter by 30in. long. The 
main slides, three crank pins and eight pedestals are all fitted 
with special lubricators for forced lubrication, and suitable 
arrangements have been made for the efficient oiling of 
al] other parts of the engines. The condensing apparatus 
is of the vertical jet type, with one air pump 40in. bore 
and 15in. stroke, mounted on a foot-box, with the con- 
denser placed below the floor level, and worked from one 
of the main engine crossheads by means of steel-plate 
jevers, links, and connecting-rod. The fly pulley is of 
the built-up pattern, 20ft. diameter, with forty grooves for 
1jin. ropes, and weighs over 40 tons. It is cased in with 
radiating pitch pine boards, and placed on an extension 
of the crank shaft at one end of the engines. The engines 
weigh altogether over 200 tons, and are complete with 
staginys and ladders to give access to all moving parts 
and cylinders. From the engine fly-wheel twelve ropes 
pass round the pulley on the shaft for driving the spinning 
machinery, six ropes to another pulley on the shaft which 
drives the card room machinery, and eight ropes are 
required to drive the shaft which supplies power to the 
weaving shed and its 1000 looms. The total force thus 
transmitted amounts at present to 1300 horse-power, and 
the coal consumption with good class slack is 1.8 lb. per 
indicated horse-power per hour. The friction diagrams 
show per cent. of the present total load. The 
arrangement of the main drives in the engine-room 
are shown very clearly in Fig. 22. The boilers are 
fitted with Green’s economisers, and Nasmith’s automatic 
damper regulation, which is actuated by steam from the 


25 


boiler. The engine-house is equipped with an overhead 
hand-operated travelling crane, barring engine, and 


vevolution-counter. Adjoining the engine-room is the me- 
chanics’ shop, which is equipped with a number of machine 
tools, smith’s hearth, and other appliances necessary for 
repail work. The room also contains the belt-driven pumps 








THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
No. lL. 

Apprenpix IV. to the Fifth Report of the Royal Com- 
mission on Sewage Disposal has recently been published 
as a Blue-book. It deals with special investigations and 
experiments regarding methods of treating and disposing 
of sewage which have been carried out by officers of the 
Commission, and includes also reports by Dr. J. A. 
Voelcker and Mr. T. H. Middleton on manurial experi- 
ments with sewage sludges. 

The volume extends to nearly 500 pages, many of them 
containing closely printed matter. A mass of informa- 
tion has been collected, and it would be impossible in the 
space at our disposal to make reference at any length to 
all of the matters dealt with. The work is divided 
roughly into 17 parts or divisions, the headings of which 
are briefly as follows:—(1) Method of expressing or 
measuring “strength” of sewage as affecting purifi- 
cation; (2) Estimation of the work done by sewage 
filters ; (3) Experiments at Accrington on the treatment 
of strong and weak sewage on percolating filters and con- 
tact beds; (4) Experiments on the action of certain nitri- 
fying, oxidising, fermentable, and disintegrating solutions 
on the accumulated sewage solids in contact beds; (5) 
Experiments on the manurial value of sewage sludges ; 
(6) Sterilisation of sewage effluents ; (7) Sterilisation of 
Lincoln water supply; (8) Oxychloride treatment at 
Guildford; (9) Dorking experimental station; (10) Ex- 
periments at Rochdale on septic tank and precipitation 
liquors; (11) Experiments at [ford on deep and shallow 
filters, and on the digestion of sewage in a septic tank ; 
(12) Quantitative experiments upon sludge digestion in 
septic tanks at Ilford and Exeter; (13) Laboratory experi- 
ments on the biolegical | urification of sewage; (14 
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Fig. 23—1500-H.P. oOTRIPLE-EXPANSION ENGINES: 


which supply the water to the humidifying system. 

All the pulleys throughout the mill, with the exception 
of the rope pulleys on the spinning shaft, are of the 
Unbreakable Pulley Company's usual wrought iron 
pattern. The small wide pulleys 14in. by 10in. for 
driving the looms, instead of being made of cast iron in 
the usual way, are of this firm’s ring type. The arms 
carry a continuous east iron ring which is turned on its 
face, forming a strong and true foundation for the 
wrought iron rim, which is fitted and riveted to it. The 
joint in these pulleys runs straight across, and they can 
be applied to a shaft in a few minutes. They are bored 
to fit the shaft tightly, so avoiding the use of a key and 
key-way. They are light, well-balanced, and the makers 
claim that they are truer than ordinary wrought iron 
pulleys, while there is an absence of wide arms, which 
become laden with dust and set up commotion in the 
atmosphere. The shafting throughout the mill is of 
Siemens-Martin open-hearth steel, and is carried in cast 
Iron swivel bearings varying from 6in. to 2in. diameter. 
The bearings are provided with shell caps for diamond 
gtease Inbrication. The couplings in the spinning room 
shaft and on the main loom shaft are of the shrouded flange 
type. keyed on and faced in the lathe, while those for the 
loom cross shafts are of the split muff type. 


Ox Tuesday last the Tramway Committee of the 
Birmingham Corporation decided to recommend the Town Council 
to undertake a new tramway scheme. Hitherto the residential 
suburb of Edgbaston has been free from trams, for though there have 
een outcries for them, the opposition has been too strong. The 
hew scheme is for a tramway from Five Ways along the Hagley- 
road to the King’s Head Inn. Here it will connect with another 
- eel or light railway along the Beech-lanes to the corner of 
pila From this point to and beyond Quinton another 
- waht: has been authorised. Hagley-road is the main road- 

fy to Edgbaston, and around it liesa thickly populated artisan dis- 
trict, It is also intended to link up Harbourne to the Quinton line. 


Bacteriological examination of samples of sewage and 
effluents from the Bradford, Ilford, Leeds, and Man- 
chester sewage works; (15) Number and_ biological 
characters of B. coli in normal human feces, in sewage, 
and in sewage effluents ; (16) Experiments on the treat- 
ment of the Oldbury sewage ; and (17) Effect of different 
precipitants upon septic tank liquor as regards the sub- 
sequent rate of absorption of atmospheric oxygen. 

As will be seen, therefore, the ground covered is 
extremely wide, and we may say that as a whole the 
work chronicled has been carried out exceedingly well, 
and is the result of much patient labour. Those of our 
readers who are specially interested in the matter will no 
doubt obtain the Blue-book for themselves, but for the 
benefit of those who do not do so, we propose to refer in 
some detail to the portion referring to the experiments 
carried out at Dorking. These have a particular value 
in that they practically deal with the question of sewage 
disposal as a whole, and not with any single part, as do 
other portions of the book. We have therefore selected 
them as being likely to prove of most interest to the 
largest number of our readers. 

The experiments in question were carried out during 
the years 1905 to 1909 by Mr. Eric H. Richards, acting 
under the direction of the Royal Commissioners, at the 
Outfall Works of the Dorking Urban District Council, 
who not only supplied the site for the experimental plant, 
but also lent an excellent room for laboratory purposes. 
The objects sought were :— 

(1) To compare the working of three processes in 
general use for the reduction of suspended matter in 
sewage, viz. : — 

(a) Simple settlement with continuous flow; 

(6) Precipitation with continuous flow; and 

(c) Open Septic Tank. 

(2) To compare the effluents resulting from the above 
three tank liquors through percolating filters of coarse 
material, 





(8) To observe the effect of settlement followed by 
sand filtration upon the filter effluents with regard 
primarily to the removal of micro-organisms, and second- 
arily, to further improvement chemically. 

(4) To experiment upon the sterilisation of the filter 
effluent. 

The flow of sewage to the Dorking works is, in dry 
weather, about 200,000 gallons per day. A certain amount 
of subsoil water—probably about half to one-fifth of the 
dry-weather flow—gains access to the sewers. The sew- 
age is essentially of a domestic character; only a small 
amount of slaughter-house refuse and the waste from one 
small brewery come down at long intervals. The 
strength of the sewage varies greatly throughout the 
week, especially as regards suspended matter. On 
Monday and Tuesday it is very strong, with much sus- 
pended matter. During the rest of the week it remains 
of moderate strength, the minimum being reashed on 
Sunday, at night. The sewage as used in the experiments 
was sampled by twenty-four hours’ average samples, 
drawn hourly and mixed in equal fractions for each hour, 
ie., according to the rate of flow to the experimental 
tanks. Twenty-one sets of hourly samples in all were 
taken in this way at intervals of fifteen days. Three 
samples were thus drawn for each day of the week, and 
the figures obtained by their analysis show remarkable 
regularity for the whole period, allowance being, of course, 
made for the effect of rain on certain samples. 

The following table gives the average figures for the 
hourly sewage samples examined, the sewage being 
roughly screened in every case :— 





Parts per 


100,000. 
Average. ) 
Ammoniacal nitrogen . 4-65 
Albuminoid 1-00 
Total organic 1-92 
Oxidised Ply ST oS re 0-11 
Total as by Kjeldahl ... =aa 6-72 
Oxygen absorbed at 27 deg. Cent. (at once ... 2-38 
- ¥ a a (in4 hours) ... 10-01 
on sible cadnttaprenan ieee Rea 
Solids in suspension 21-50 


The supply of sewage to the experimental installation 
was taken from the channel leading from the main out- 
fall to the tanks of the sewage works proper. The sewage 
passes through a small grit chamber and a lin. screen 
before reaching this channel. Immediately behind the 
screen a floating weir delivered a constant flow of 
15,000 gallons per 24 hours to the tanks of the installation. 
Before reaching the latter the flow was sub-divided into 
three equal flows of 5000 gallons each per 24 hours, and 
these were led by open channels to the tanks. 

There were four rectangular tanks constructed of con- 
crete with cemented surfaces. Three of these tanks were 
of the same size in every respect, each being made to 
hold 2087 gallons. One of these was used for “simple 
settlement,” and one for “ precipitation,” the third being 
kept as a stand-by for use with either process when 
either of the other tanks was laid off. The fourth tank 
was over twice as large as these three and had a capacity 
of 5500 gallons. It was used as an open septic tank. 
All the tanks were fitted with sludge valves and floating 
arms. The sludge drains to a weil, from which it is 
pumped for measurement and sampling by means of a 
chain pump. 

During the experiments the screened sewage was 
allowed to flow into :— 

(1) The continuous settlement tank ; 

(2) The precipitation tank ; and 

(3) The open septic tank. 
The continuous settlement tank was emptied and cleaned 
once in each week, except during the hot summer weather, 
when the tank was emptied every four days. If allowed 
to run beyond this time the sludge fermented and rose to 
the surface in large masses. Usually about a cubic yard 
of sludge was removed at each cleaning. The pumping 
of the sludge from the well to the measuring box gave 
rise to some smell in the warm weather, but there was 
never any serious nuisance. At first the sludge was run 
into small bays and allowed to dry naturally, but as 
this took a very long time in the wet weather of winter 
and early spring, the method was abandoned and the 
sludge was run into the manhole of the Dorking Works 
and pressed in the usual way with the bulk of sludge from 
the works. 

The quantity of wet sludge removed from the settled 
sewage tank during the experiment—which lasted for 
some 338 days—amounted to 60.50 cubic yards, or 46.20 
tons. This contained an average of 4.26 per cent. of dry 
solid matter. Hence the actual dry solids obtained from 
1,843,000 gallons of sewage amounted to 1.97 tons. 

The precipitation experiment was carried on in pre- 
cisely the same way as the simple settlement experiment, 
saving that just before the sewage reached the tank the 
precipitant was added to it. This was done in a small 
baffie-box provided so as to ensure a thorough mixture. 
“ Alumino-ferric ’ was used all through the experiment, 
first of all alone, and afterwards in conjunction with lime. 
To start with, 10 grains per gallon of the first named 
substance were added continuously. It was, however, 
found that this was too little for the day sewage and too 
much for the night sewage, so that 15 grains per gallon 
were tried in the daytime and 5 grains per gallon at 
night. This gave better results, but the suspended matter 
in the effluent still amounted to 7.7 parts per 100,000. It 
was therefore decided to add milk of lime in an amount equal 
to 5 grains of lime per gallon per 24 hours to the 15 grains 
of alumino-ferric used during the daytime. This gave dis- 
tinctly better results at once. The tank was emptied at 
exactly similar intervals as in the case of the settled sewage 
tank, and the process was the same in both cases. The 
precipitation tank, however, was found to be capable of run- 
ning longer than the other before fermentation brought the 
sludge to the surface. The removal of the precipitated 
sludge never gave rise to more than local nuisance. 
Its smell was always less than that from the settled sewage 





tank. The sludge was, moreover, less dense than that 
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from simple settlement, with a correspondingly larger pro- | 
| samples. 


portion of water. 


The wet sludge produced by this process during the | 


course of the experiment amounted to 99.59 cubic yards, 
or 75.70 tons. This contained an average of 3.18 per cent. 
of dry solid matter. Hence the actual dry solid from the 
1,843,000 gallons of sewage was 2.41 tons. 

Through the open septic tank, which, it will be remem- 
bered, had a capacity of 5500 gallons, a flow of 5000 gallons 
of sewage per twenty-four hours was maintained through- 
out the experiment. The tank was first filled on Novem- 
ber 15th, 1905, and ran for 338 days to November 15th, 
1906. From December 21st to January 15th, 1906, all the 
tanks were stopped while some alterations were being 
made to the scum boards, but all the sludge taken from 
the septic tank was replaced, so that none of it was lost. As 
the tank began to work late in the autumn “ septic ” con- 
ditions were a long time in making their appearance. Not 
till the 3rd March, 1906, did scum appear in any quantity. 
Then a layer about 2in. thick covered the whole surface, 
and through it considerable quantities of gas were dis- 
charged. Four days later, however, the whole layer had 
disappeared. By June Ist a permanent scum had formed, 
and it increased in thickness till, when the tank was 
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siderably greater than was indicated by the hourly 


Another estimate of digestion is given which is based 
upon the total dry solid matter taken from the settled 
sewage tank as sludge, added to the dry solid matter leaving 
the settled sewage tank in the liquor. These together 
should give a total differing by very little from the true 
value of the dry solid matter entering each tank. The 
figures given below are based upon a flow of 1,690,000 
gallons through each tank :— 

Ib. 
Dry solid matter taken from settled sewage tank 
as sludge , ; 
Dry solid matter 


~ me asi “ibe 4042 
leaving tank in settled sewage 1587 
Dry solid matter entering each tank in sewage 5629 
Deduct the dry solid matter leaving septic tank in 
tank liquor 1617 
4012 


Dry solid matter left in septic tank .. 
1947 


Dry solid matter taken from septic tank as sludge 
4012 — 1947 

5629 
36-65 per cent. 


Digestion of sludge = < 100 


This figure, it is stated, is probably very near the true 
I : ; 
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| far that is balanced by capital charges, cost of mainte 
| ance, and so on, is what we are still unable to foal 
| though it will be noticed that the engineer oj ‘the 
Schwann gave very satisfactory answers to our eustions 
on this point. 7 
The Schwann is an ordinary passenger and 
steamer trading between London and Bremerhaye 
ing to the Argo Steamship Company, and was bui! 
Her registered tonnage is 1212 on a length of 250, ith 
34ft. beam and 15ft. loaded draught. Her machinery 
| consists of a set of triple-expansion surface-condensins 
| engines having cylinders 19in., 82in., and 52in. diameter 
| by 35in. stroke, and two ordinary Scoteh boilers each 
having two furnaces and working at a pressure of 21» }), 
per square inch; the total heating surface is 3000 suave 


1- 


cargo 
n, belong. 
t in 1907, 





feet with 68 square feet of grate area. Howden’s x, stem 
| of forced draught is fitted, enabling the machinery to 
| develop about 1100 indicated horse-power, which vives 
the ship a speed of about 11 knots. ie 

It would appear that-when the ship first came out the 
boilers were rather bad steamers—2in. of air being 
required for ordinary sea steaming; besides this. when 
cleaning fires pressure went back to 1501b., and the 


throttle had to be partly closed for about’ an how and 
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emptied on November 15th, 1906, its average was about 6in. 
The suspended solids leaving the tank kept very constant 
at about 8 parts per 100,000 until the end of May, 
when flushes of solid up to 20 parts per 
were discharged. The temperature at this time was high, 
a reading of from 85 to 90 deg. Fah. in the shade fre- 
quently being obtained. 


100,000 | 


SCHMIDT SUPERHEATER ON S.S. SCHWANN 


value, but it is held that in view of the discrepancy 
between the solids as calculated from the sewage 
samples and those removed as sludge, it is safer to state 
that the septic tank process, as carried out in the experi- 


| ments described, digested not more than 36 per cent. of 
| the solid matter in the sewage. 


When the tank was emptied 17.59 cubic yards of sludge | 
and scum were removed. This weighed 13.65 tons, and | 
contained 6.37 per cent. of dry solid. Hence the actual | 


dry solids from 1,690,000 gallons amounted to 0.87 tons. 
It should be pointed out that the difference—153,000 
gallons—between the above figure and the 1,843,000 





MARINE SUPERHEATING. 


WE have referred on several occasions in these columns 


| to the difficulty of obtaining from independent sources 


gallons which passed through the other tanks was due to | 


the doubling of the flow of sewage to the latter when the 
spare tank was being filled. The sludge had a strong 
smell, but gave rise to no great nuisance in the pumping 
and measuring operations. It was much darker than the 
other sludge, but by no means black. As a precautionary 
measure 14 Ib. of bleaching powder were added to the 
sludge after sampling. One ton of dry lime mixed with 
13.65 tons of wet sludge enabled the whole to be pressed 
with great ease. This yielded about 4 tons of sludge 
cake. 

The report goes on to state that if the digestion of 
sludge in the septic tank be calculated in the usual way, 
by means of the figures for suspended solids in the sewage 
and septic liquor, in conjunction with the weight of sludge 
removed from the tank, the result is a digestion of only 
1.86 per cent. on the suspended matter in the sewage, as 
shown by the hourly average samples. This result, it is 
pointed out, is certainly incorrect. When, however, the 
figures for the volatile or organic matter are taken, instead 
of the figures for total suspended solids, which include 
non-volatile matter or grit, the calculation shows a 
digestion of 16.3 per cent. on the volatile portion of the 
suspended matter entering the tank as sewage. This 
shows that the amount of grit which found its way to the 
experimental tanks in the course of the year was con- 
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a sound opinion upon the use of superheaters at sea. 
There are, as our readers know, very few British ships of 
any kind fitted with superheaters, and there are practically 
no large vessels of any nation carrying them. Hence it 
has arisen that statistics as to their use derived from sources 
not interested in the manufacture of superheaters are 
almost wholly wanting. In order that something approach- 
ing an independent opinion should be given, Mr. A. F. 
White, who represents the Schmidt Marine Superheater 
Company in this country, invited us to go down and inspect 
for ourselves the plant in the Schwann vessel which comes 
regularly to the Thames from Germany. 
to do so, and the following few notes are based upon what 
we saw. They are, as we felt they must be at the time, 
wholly inadequate, for it is practically impossible to form an 
opinion from the examination of only part of an installa- 
tion, and the cross-examination of an engineer, who takes 
a paternal interest in the plant. But such as they are 
we give them, whilst we wait impatiently for some such 
elaborate treatment of the marine superheater as Mr. 


George Hughes has supplied of the locomotive super- | 


heater. Until that is done we fear we shall have to be 
content with rather vague and inconclusive statements. 
On one point, however, there does appear to be no doubt 
whatever, and that is that superheating results in an 
economy of steam, and hence of coal consumption. 


We consented | 


| 


a-half before the gauge indicated a full head of steam 
again, and it was this, and not economy in the first place, 
that directed the attention of the owners to superheating 
as a remedy. 

The apparatus was fitted in the spring of 1908. 
consists, in the first place, of two vertical 
headers placed in the centre line of the smoke-box im- 
mediately below the Howden air heaters as shown in the 
illustrations above. The inner header—that is, the one 
nearer to the end of the boiler tubes—supplies wet steam 
from the boiler to the superheater tubes; the outer one 
receives the superheated steam and delivers it to the 
stop valve. Superheater tubes of jin. outside dia- 
meter connect these two headers at the level of each 
row of boilertubes, which are 2%in. outside dia- 
meter ; there are six superheater tubes to each row 
of boiler tubes, three on each side of the centre 
line—see plan above. The superheater tube enters 
boiler tube, passes to within a certain distance of the 
furnace end, where it is bent round upon itself and the 
bend specially thickened ; it then returns along the boiler 
tube and enters the next three tubes in the same manner 
before delivering to the other header. 

It has been found by experience that there must be at 
least 16in. between the end of the superheater tube 
and the furnace end of the boiler tube in the case of 
forced draught, or 10in. with natural draught, to avoid 
risk of burning the end of the small tubes, and two 
supports are furnished in the length of tube to keep it in 
position. The joints between the tubes and the headers 
are metal to metal, and made with a dog on a single 
stud to each two tubes. It will thus be seen that the 
superheater tubes practically form retarders, which were. 
in fact, previously fitted. The company has nine other 
vessels with similar installations. 

Now, with regard to the actual results, we are unable 
to speak from our own experience as to the economy 
which has been effected, while even on some of the 


It 
steel 


How | mechanical features our information is second-hand ; but 
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we will place before our readers all the information we 
have obtained, and indicate that which is the result of 
our own observation. ; —<— : 
With regard to the primary difficulty experienced with 
the ship. We were informed that steam pressure is now 
maintained with only lin. air pressure (which, of course, 
leads to less fouling of the tubes), and that ten minutes 
after cleaning fires full pressure is again shown, though 
yesumably the air pressure is increased for this period, 
go that the superheate: has performed its intended fune- 
tion, and in addition to this it is claimed that the coal 
consumption has been reduced by 2} tons per day or 
10 per cent. This means that the normal consump- 
tion was a fraction over 2.1 Ib. per L.H.P. per hour, 
and with superheated steam it is a fraction over 
19 lb. The use of superheated steam has also led 
toa saving in a quite unlooked-for direction. The cleaning 
of the tubes—with the removal and replacing of the re- 
tarders used to occupy about four hours ; and owing tothe 
heavy air pressure this had to be done at the end of each 
trip. Now the tubes are cleaned by a steam jet at the 
end of five or six trips. This operation is said to take 
only about ten minutes for each boiler, ‘as there is no 


dismantling or adjusting to be done, and the dry steam | 


blows away the dust without making it damp and sticky. 
The use of the superheated steam forthe deck cranes also 


saves a great deal of condensation and waste so prevalent 


in ordinary service. 


From what we were ourselves able to observe as to the | 


mechanical results of the use of superheated steam, we found 
that the intermediate pressure flat valve is scored rather 
badly, though it is evidently recovering its face. We were 
informed that this scoring began directly after the super- 
heater was fitted—but that a mechanical lubricator 
feeding on to the top of the face, and the scraping of the 
hard places each trip, are bringing things back to normal 
conditions again. 


1} hours in every eight hours, whereas that on the high- | 
able | 


pressure valve is used continuously. We were not 
to examine any of the pistons or the other valves, but 
were informed that they have given no trouble. 
Lubricators have also since the fitting of the super- 
heaters had to be added to the steam cylinders of all the 
auxiliary engines, including dynamo, forced draught fan, 
feed pumps, deck cranes, steering gear, Xc. 
water has, in consequence, to be passed through a large 


This lubricator is only used for about | 


The feed | 
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mains. Atsome point along the coil, the position of'which 


the coil, to which one of the supply mains is connected, 
as shown in Fig, 1. 


will be but little in excess of that consumed 


auxiliary circuit. 


place in the auto-transformer. 





extent upon the periodicity at which it is worked. 


| transformers of outputs ranging from 500t05000 watts : 














oil filter, consisting of cocoanut matting and coke, on its | 


way to the feed water heater. This filter has to be 
cleaned out at the end of every round trip— that is, after 
about eighty hours working 
amount of oil still gets through, though not enough to 
cause trouble. All the steam pipes have now been 
altered from copper with brass flanges to steel expanded 
into steel flanges, and there is certainly a remarkable 
absence of leakage or drips throughout the engine-room. 

One of the points upon which we should particularly 
have liked to have reliable information is the amount of 
burning of the bend in the tubes, but we were unable to 
examine this for ourselves—but were informed that there 


is no sign of this taking place in a number of the tubes | 


which have been regularly examined—though none have 
been gauged. At the same time none have been replaced 
since they were fitted. We were, however, able to 
examine the tubes and headers in the uptake, and we 


were surprised to find that the corners of the nuts and | 
dogs were quite sharp—the latter showing the tool marks | 


—and there was no sign whatever of burning; the threads 
on the studs also showed quite clear and sharp. When 
we were shown the figures of the temperatures, however, it 
became evident that burning is not to be expected here, 
but that the tubes—and that is where we should still fear 
trouble—are doing their work very efficiently in extract- 
ing all the heat from the gases, the funnel temperature 
being only 305 deg. Cent., while the actual temperature 
in the high-pressure valve chest is 320 deg. Cent., which 
is equivalent to a superheat of 104 deg. Cent. 

In conclusion, we give an abstract from the log of a 
recent run :— 


Voyage London to Bremen, February 23rd, 1910. 
1.H.P. as calculated from diagrams 


taken from engines at normal 
working... 406.1 H.P. cylinder 
I.H.P. ditto ditto 336.8 1. P. pe 
1.H.P. ditto ditto 374.5 L.P. 
Total I.H.P. 1117.4 


Cut-off in the H.P. cylinder 58 per cent. 

Cut-off in the L.P. cylinder 50 per cent. 

Cut-off in the I.P. cylinder 55 per cent. 

Temperature in the H.P. valve chest 320 deg. Cent., 608 Fah., 
pressure 202 Ib. per square inch. Temperature normal to pres- 
sure, 388 deg. Fah.; superheat 220 deg. Fah. 

Temperature in I.P. valve chest 176 deg. Cent., 349 Fah., pres- 
sure 60 1b, per square inch. Temperature normal to pressure, 
407.5 deg. Fah.; superheat 41.5 deg. Fah. 

_ Temperature in funnel 305 deg. Cent., 581 Fah., measured 
5 metres above fire-bars. 

Average speed from lightship to lightship 11.9 knots. 

Consumption 15 tons per day of Westphalia coal (Carolina), in- 
cluding coal used for all auxiliary purposes, donkeys, lighting, 
heating, &c, z ; 


202 Ib, 388 deg. Fah., corresponding temperature due to pres- 
sure, 

202 !b. 608 deg. Fah., actual temperature. 

202 1b, 220 deg. Fah., superheat. 


TRANSFORMERS FOR METALLIC F ILAMENT 
LAMPS. 

Wuen considering the question of reducing the 
Pressure to enable low candle-power metallic filament 
lamps to be used on an alternating current supply 
there are three types of transformers which may be 
employed—(a) a plain auto-transformer; (b) a balanced 


auto-transformer ; and (c) a true transformer with two | 


Separate windings. Essentially a plain auto-transformer 


ound on an iron core, the ends 


Consists of a coil of wire w 
of this coil being ‘conne 





but apparently a certain | 


| filament lamp. 






| & & 
ae > Efficiency at 50 cycles. Open circuit, 
<< “ae , : 
Q oO Ss a Output, loss in watts. 
| a Zax | watts, ’ 
| 5a1e-9 | a f0 | 100 
= A load. { load. 4 load. cycles. cycles. 
f 500 95.5 96 95-6 7 4-5 
800 96 96-4 96-6 6 4 
800 96 96-4 96 an 
200 =100 1300 96-2 96-7 96-2 12 8 
2000 96-6 97 97 18 | 712 
3000 97 97-4 97 «3 27 18 
| 5000 97-75 98-2 97-8 48 34 
93.5 93-8 93.5 7 1-5 
94-1 94-7 94.9 6 4 
94 94-6 94-1 9 6 
200 50 - 94-5 95-1 94-6 12 8 
a) 95-6 95.6 18 12 
2000 95-7 96-1 96-0 27 18 
3300 96-7 97-1 96-8 48 34 
290 93 93-5 93-1 7 4-5 
450 93-1 93-7 94-1 6 4 
| 450 93 93-4 93-0 9 6 
200 25. 4 760 94 94-4 94-1 12 s 
1150 94-5 95-0 95 18 12 
1700 95-2 95-5 95-2 27 18 
2880 96-2 96-6 96-2 48 34 
500 95-5 96 95-5 Z 4-5 
| 800 96-4 96-6 6 { 
800 96 96-4 96 9 6 
} 100 50 1300 96-2 96-7 96-2 12 8 
| 2000 96-6 97 97-0 18 12 
3000 97-0 97-4 97-3 27 18 
5000 97-75 | 98-2 97-8 48 34 
330 93-5 93-8 93-5 7 4-5 
) 94-1 94-7 94-9 6 i 
| 525 94 94-6 94-1 9 6 
100 25 < 860 94-5 95-1 94-6 12 8 
1350 95 9-6 95-6 18 | 12 
y 95-7 96-1 96 27 18 
3300 96-7 97-1 96-8 48 34 


|efficiency of the transformer used for reducing the 
pressure must be high. It is not only important that the 


| netallic filament lamps will be materially affected. For 


of the transformer used should be as small as possible, 
for in many instances it is not feasible to switch off the 
main current during any large proportion of the day, and 


during the whole 24 hours, whether lamps are in use or 
not. If the figures in the two right-hand columns of the 


are small, and in consequence, even if the transformer 
| be always left connected across the mains, when no lamps 
are burning, the expenditure so incurred cannot affect the 
economy derived from the lamps to any appreciable extent. 
It will be seen that even in the case of a 5000-watt trans- 
| former, with a two to one ratio, the open circuit losses on a 
| 50-eycle circuit only amount to 48 watts, which is consider- 
ably below the consumption of a 16 candle-power carbon 
The-iron losses of these transformers 
can moreover be reduced by 25 per cent. at an increase in 


| initial cost of 12 per cent. 


From the table it will be gathered that these trans- 


|formers also show good efficiency at full load, three- 


quarters load, and half-load. In order entirely to 
eliminate the no-load losses of transformers of this type, 
automatic switches have been put upon the market which 


| disconnect the transformer from the mains when the last 


| they take years to pay for themselves. 


| 


| 


| lamp is switched out and re-connect it again as soon as 


the first lamp switch is closed. But it does not appear 
that the employment of such a switch is altogether desir- 
able, particularly in the case where very small 
transformers are in use and the no-load losses are very 
low. In the first place, the action of such switches does 
not seem always to be satisfactory; and, secondly, the 
saving in current which they bring about is so small that 
Of course, where 
a large transformer is used, say a 20-kilowatt transformer 
with an open circuit loss of 170 watts, an automatic 
switch of this kind might prove useful. Butsuch a trans- 
former would only be used in a large building such as an 
hotel, where some light is always wanted, and, in conse- 
quence, the switch would seldom, if ever, have an oppor- 
tunity of coming into action. All things considered, 
therefore, it does not appear that the sphere of usefulness 
of automatic switches is very great. 

In the case of ordinary house lighting, the main switch 
can be opened at times when the lights are not in use, 
and in this way maximum economy can be secured. It 
has been noticed in some instances that meters, when 
only measuring the losses in these transformers—that is 


eted direct across the supply | to say, when no lamps are alight—read high, owing to | 


By using a coil connected across 
the supply mains in the manner described, current 
can be supplied at voltages smaller than the supply 
pressure, whilst the power taken from the main circuit 
in the 
The excess of power taken from the 
mains above that consumed by the lamps will obviously 
be dependent upon the iron and copper losses which take 
The open circuit loss, that 
is to say, the loss when no lamps are burning, naturally 
depends on the size of the transformer and to a smaller | 


depends upon the voltage required, a lead is tapped off 
and current is drawn between this lead and one end of 


The table given below, which relates to plain auto- | 
transformers, as manufactured by the General Electric | 
Company, of 71, Queen Victoria-street, E.C., shows on the 
right the open circuit losses in watts of 50 and 100 cycle 


It is quite evident that in order to derive as much | 
| benefit as possible from metallic filament lamps the | 


| efficiency of the transformer should be high at full load, | 
| but at light loads also, otherwise the economy of the | 
the same reason it is important that the open circuit loss | 


in the majority of cases the transformer is left in circuit | 


table are examined, it will be seen that the no-load losses | 
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the fact that they are "connected to an apparatus whose 
power factor is low, whilst in other instances the meters 
do not register the no-load losses at all. Consumers who 
have transformers fitted on their premises and who do 
not open their main switch when no lamps are burning 
should make an endeavour to ascertain how the meter 
behaves under these conditions. 

The plain auto-transformer, as shown in Fig. 1, is 
largely used for ordinary house lighting, and it is quite 
obvious that such a transformer can be connected in the 
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Fig. 1 

| main cireuit with a minimum amount of trouble. The 
| balanced type of auto-transformer, as shown in Fig. 2, 
however, is often more desirable when the circuits can be 
| split up into two or more parts. When a tapping is 
| taken off the centre of the transformer, as shown in 
| Fig. 2, the three-wire system can obviously be made use 
|of. In this case the transformer deals with the out-of- 
balance current on the two sides of the system. 

It is to be observed, however, that a transformer with a 
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Fig. 2 


tapping taken off from the centre point on the coil can 
only give a voltage ratio of two to one. Thus, if the 
voltage across the mains is 200, lamps constructed for 
100 volts pressure must be used on the secondary side of 
the transformer. But if the lamps can be divided up 
into a larger number of groups than two, say four or 
eight groups, then a transformer with a corresponding 
number of tappings can be employed. For example, a 
balanced auto-transformer constructed for supplying 
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+ 50V 
Fig. 3 
eight separate circuits when connected across a 200-volt 


200 


e 


supply would give = 25 volts between each pair of 
tappings. 

It is not often, however, that the lamps can be con- 
veniently split up into as many as eight different circuits. 
Fig. 8 shows a balanced transformer with four pairs of 
tappings, thus enabling four separate lamp circuits to be 


supplied at 50 volts pressure with a pressure across the 











mains of 200 volts. Balanced auto-transformers are more 
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efficient in use than the ordinary plain type. For 
example, a balanced transformer—as shown in Fig. 2— 
can control circuits of far greater capacity than the trans- 
former itself. In fact, provided the out-of-balance current 
does not exceed that for which the transformer is designed, 
there is no limit to the load that may be put on the low- 
tension circuits. In the case of the plain auto-trans- 
former, however, the whole of the current taken by the 
lamps—less that in the high-pressure mains—passes 
through a portion of the winding. When the two circuits 
of a balanced transformer—as shown in Fig. 2—are 
equally loaded no current, except that which goes to 
make up the no load losses, flows through the winding. 

It may appear that under these conditions the trans- 
former is unnecessary, but although there may be the 
same number of lamps burning on each side of the system, 
and although these lamps may be supposed to be of the 
same.candle power, it is highly improbable that the load 
on each side of the system will be the same, for this 
would necessitate all the lamps being of precisely the same 
resistance—a state of affairs which is not very likely to 
exist. But however small the difference in load may be 
on the two sides of the system, the transformer always 
ensures that both the circuits are provided with the 
correct voltage, and consequently if the transformer is of 
sufficient size to deal with the out-of-balance current, 
the lamps are never over or under-run. To take an 
extreme case, if such a transformer as shown in Fig. 2 
be connected across the mains, and there be a load of ten 
amperes on one side of the secondary system and no load 
on the other side, then the current in the mains—assuming 
a two to one ratio and neglecting losses—would be five 
ampéres, and the remaining five ampéres would be supplied 
by that part of the transformer to which the loaded side 
of the system is connected. 

It can easily be seen that if the other circuit connected 
to the other side of the transformer be loaded up, the load 
on the latter will begin to decrease, and when both sides 
of the system are equally loaded, the only current taken 
by the transformer will be that which goes to make up 
the no-load losses. Under these conditions the efficiency 
might be well over 99 per cent. It will be gathered that 
when a balanced transformer is to be used it is necessary 
to procure one which has a winding capable of dealing 
with the greatest difference in load that may exist between 
any of the circuits. If, for example, the total load in a 
given building amounts to 1 kilowatt, and a transformer 
of the type shown in Fig. 2 is employed, then if all the 
lamps were switched off one side of the system, whilst all 
on the other side were left burning—a condition that is 
not at all likely to exist however—a 4-kilowatt 
transformer would obviously suffice. 

It is evident that no matter how many pairs of tappings 
are brought out from a balanced transformer, provided 
that the circuits are equally loaded, the only current that 
will flow through the transformer will be that which goes 
to make up the losses. Under these conditions the 
current passes direct through all the lamps in series. If, 
however, some of the lamps in one of the circuits are 
switched off, then the transformer is called upon to 
provide balancing current. If in Fig. 3, for example, each 
of the four circuits are taking 5 ampéres, each circuit 
will demand 250 watts, and neglecting losses in the trans- 
former, 1000 watts will be drawn from the mains. 


is to reduce the watts to 750. In the former case the 
current in the mains was 5 ampéres, whilst under the new 
conditions it is 3.75 ampéres. But the lamps burning in 
the other three circuits still require 5 ampéres. Since, 
however, there is always 50 volts between each pair of 
tappings, each section of the transformer to which loaded 
circuits are connected will provide the required 1} ampére. 
It is necessary to observe, however, that the full 3.75 
ampéres supplied from the mains will have to pass 
through that section of the transformer to which the 
unloaded circuit is connected, whilst the other sections of 
the winding will only be carrying 1} ampére. As there 
is always a possibility of any of the circuits being totally 
unloaded, the windings of such a transformer should be 
capable of carrying 3.75 ampéres. 

True transformers or transformers provided with 
primary and secondary windings are naturally less 
efficient than either of the other types, and their cost is 
also higher, but at the same time they have their 
advantages. For instance, since the primary and 
secondary windings are entirely independent, we can 
always ensure that none of the lighting wires are at a 
greater potential above earth than the difference of 
potential across the lamp terminals. This may not be of 
great importance under ordinary circumstances, but in 
cases where the insulation is poor, or where it is desired 
to employ a very cheap form of wiring, the true trans- 
former may often be used with advantage, notwithstand- 
ing its greater cost and lower efficiency. 

Speaking generally, however, true transformers are 
seldom used for this class of work, as the other types are 
usually found most suitable for meeting the require- 
ments of ordinary conditions. For low voltage installa- 
tions, where concentric wiring is to be used, the true 
transformer is useful, since one pole of the secondary 
winding can be earthed, thus enabling an uninsulated 
return to be adopted. This naturally results in a con- 
siderable saving in insulated wire, which, in a number of 
cases, might easily more than counterbalance the extra 
cost of the transformer, and at the same time give rise 
to other advantages. 


Tue London and North-Western Railway Company are 
shortly to acquire, with the intention of working it, the North 
Wales narrow-gauge railway running from Dinas Junction to the 
foot of Snowdon. The extension of the line to Beddgelert has 
already been begun, and this will link it up with another scheme, 
at present in abeyance, for a narrow-gauge line from Beddgelert 
through the pass of Aberglaslyn to Portmadoc, the terminus of 
the Festiniog Railway. The opening up of this link will provide 
an alternative route to the present one between the coast of 
Cardigan Bay and the Menai Straits, 





| 


The | 
effect of switching off all the lamps in one of the circuits | 


| this portion of 
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Electric Traction on Railways. By Philip Dawson. 


London: The Electrician Printing and Publishing Com- | 


pany, Limited, Salisbury-court, Fleet-street, E.C. 
THERE is but little doubt that this new book of Mr. 
Dawson’s, which deals entirely with the application of 
electric traction to railways as distinguished from tram- 
ways, will meet with appreciation in many quarters. It 
is an extensive volume, containing over eight hundred 
pages, and weighs nearly 4$]b. avoirdupois. It is, per- 
haps, almost unnecessary to mention that the book owes 
its existence, to a very great extent, to the work which 
the author has carried out on behalf of the London, 
Brighton, and South Coast Railway Company, and that 
considerations pertaining to single-phase working consti- 
tute a by no means negligible portion of the text. In 
the preface the author takes the opportunity of referring 
to the criticism to which he has been subjected in con- 
nection with the recommendation of the single-phase 
system for the South London line of the London, 
Brighton, and South Coast Railway, and draws attention 


to the often overlooked fact that each individual case of | 


electrification must be carefully considered on its own 
merits, and the conclusions arrived at must be unbiassed 
and entirely based on the conditions that exist. In the 
early part of the book some historical information is 


given, and in this connection there are several illustra- | 


tions which are more or less familiar to those who have 
taken an interest in the development of the electrifica- 
tion of railways. In concluding this section the author 
sets forth very clearly the advantages to be derived from 
the electrification of suburban railways. 

The next section of the book is devoted to the choice of 
acceleration and of motors to work under given condi- 
tions. 
things which he might well assume that his readers 
already know. For example, the reader is told that 


velocity is the rate of change of position with respect to | 


time, and that acceleration is the rate of change of speed 
dv 


with respect to time, and is expressed by 7 
€ 


if a body is dropped and falls s feet in ¢ seconds, the | 


by the equation 
=gt. Itis, 


relation between s and ¢ is given 
s = $9 @, and the speed attained will be V 


of course, sometimes well to recall first principles, but it | 
seems that the necessity for explaining such things as | 
those referred to in a book of this kind will be somewhat | 
This little lesson on elementary mechanics, | 


remote. 
however, does not last very long, and taken as a whole 
the volume contains some useful 
information. 

In order to facilitate the discussion as to the best speed 
to be adopted, as well as the choice of a proper accelera- 
tion for a given service, the plotting of some useful curves 
is considered. 
fully discussed, the method of using them is described, 


and the data and calculations necessary for plotting the | 


curves is also considered. A special feature of the book, 
in fact, is the very large number of calculations which it 
contains. 


electric railways. 

“ Running Curves ” is the title of Chapter III., wherein 
speed time curves, speed distance curves, kilowatt and 
volt-ampére time curves, foot-pound distance curves, power 
factor curves, and the effect of gear ratio are considered 
This is to be regarded as an important section of the 
book. Next the author directs the reader's attention to 
the rating of the continuous current motor, and deals 
with the predetermination of size of continuous current 
motors required for any given service, and the estimating 
of continuous load, which is the equivalent of any given 
railway service. A chapter is then given to traction 
systems and motors. A considerable amount of space is 
here devoted tothe characteristics of the various classes of 
alternating and continuous current motors which are used 
for railway service. Here also the author refers to the 
electrified line of the London, Brighton, and South Coast 
Railway, and he draws attention to the heavy currents 
which would have to be dealt with had the continuous 
current system working at 600 volts been adopted. There 
is a small printer’s error on page 108, where the ques- 
tion of the speed of induction motors is considered. 

It is stated that the speed of a polyphase motor is 
expressed by revolutions per minute 

frequency 

pairs of stator poles 
The multiplication sign on the left should obviously be an 
equalssign. There are twosomewhat misleading statements 
a little further on. The first is that polyphase motors 
tend towards synchronous speed, but can never reach it 
while giving out work. This naturally refers to induction 
motors, but the statement is misleading because it is 
liable to convey the impression that when running light 
these motors operate as synchronous machines. It isa 
well-known fact that the slip of an induction motor in- 
creases with the load, but even when running light there 
must necessarily be a small amount of slip, otherwise no 
current can be induced in the rotor conductors. The 
other statement which requires revision also refers to 
induction motors. It is stated that if the motor should 
be mechanically driven at a speed above synchronism the 
Frequency of the motor will be above that of the line and 
energy will be returned into it, the motors at the same 
time acting as brakes. As a matter of fact, under these 
conditions the induction motor would act as a generator 
whose frequency is determined by the generators at the 
power-house. It is not easy to see how the author can 
imagine two generators operating in parallel and working 
at different frequencies. 

The cascade connection for induction motors is con- 
sidered at some length, and diagrams of connections on 
the Ganz system for running three-phase motors in 
cascade are given, The development of the single-phase 


60. 


motor is considered in this section of the book and 
comparison of alternating and direct current motors is das 
made. Another section relates to the estimation of 
resistances required to be used with continuous current 
motors in series parallel control. There is a short but 
interesting chapter on “The Simple Theory of Single. 
phase Induction Motors.” The motors here considered 
are naturally of the series and compensated re 
types. The important question of the calculat 
motor-driven axles is also gone into in detail and a 
complete example is worked out. Fifty-three pages aa 
devoted to trucks and car bodies. Multiple unit control 
both for continuous current and alternating currents, jx 
gone into and diagrams for all the most important con. 
structions are given, as well as illustrations of 
details. 

A chapter on electric locomotives, contains information 
relating to many kinds of locomotives which are in use in 
England, in America, and on the Continent. Many 
illustrations are given of locomotives of both the continy. 
ous and alternating current types and designed for all 
classes of service. 


pulsion 
ion of 


special 





Here the author goes out of his way to explain | 


Also that, | 


The results shown by these curves are | 


These calculations are of extreme importance | 
to those who are desirous of studying the design of | 


A short chapter is then devoted to train resistance, 
The formule for train resistance given in Mr. Aspinall’s 


| 
| paper before the Institution of Civil Engineers are included 


| in this section of the book. In another chapter the author 


| deals with the calculation of voltage drop in the return 


| circuit. It is well known that in the case of continuous 
current tramways the Board of Trade limits the maximun 
| drop on an earthed return rail to 7 volts, but no applica 

| tion of single or three-phase tramways, having to work to 

Board of Trade regulations, isas yet to be found in opera. 

tion in Great Britain, so that the necessity has not yet 

| arisen for a Board of Trade regulation in connection 
with the drop which will be permitted in their case. The 
author points out, however, that experience and experi 
|}ments have shown that while electrolytic damage jis 
| undoubtedly less with alternating current than it is with 
| continuous current, it still exists, and there is little 
reason to doubt that, although the limits of drop for 
| alternating currents might be considerably increased by 
the Board of Trade, possibly even to 50 to 100 volts, 
some limit will undoubtedly be called for. He therefore 
considers it essential to ascertain how in actual practice 
this drop could be calculated in the case of a railway 
using single-phase alternating currents supplied to the 
| trains by means of an overhead working conductor, the 
rails or other earthed metallic circuit serving for the 
return path. To calculate this drop in the case of a direct 
current system is, of course quite simple, but when we 
have alternating currents to deal with the calculation 
becomes considerably more complex. For example, one 
| thing which has to be considered is the fact that with 
alternating currents the drop of voltage depends upon 
the shape and size of the conductor as well as on the mate- 
rial from which it is made independently of its specific 
| resistance. This question of rail drop is gone into at 
|some length, and the results of tests carried out by 
different authorities are given. 

Following this there is a chapter on the third rail 
| system, wherein the fixed conductor or line rail, and the 
| collector shoes which make contact with it are considered. 
The overhead conductor and collector bow are discussed in 
| subsequent chapters. A number of disadvantages of the 
third rail system for main line operation are mentioned. 
Many illustrations and drawings of various kinds of 
overhead construction, which are decidedly instructive, 
are given in this section of the book. The question of 
the calculation and construction of catenary suspension 
| for single-phase railways is fully worked out. Twenty- 
one pages are devoted to feeders and feeding systems, 
and here again we have some valuable information. It 
is worthy of mention that the author considers the ques- 
tion of using aluminium as a conductor, and with regard 
to bare wire overhead transmission it is pointed out that 
the greater radiating surface of an aluminium wire as 
compared with that of a copper wire of equal conductivity 
permits of a greater carrying capacity in the ratio of the 
square root of the surface ratio. There is an important 
point to which the author directs attention in this section 
of the book with reference to booster transformers. It 
is that, with single-phase traction the variations in pressure 
of the contact wire do not involve the same troubles as are 
met with in direct current practice, since it is a perfectly 
easy matter to provide an extra running position on the 
controller corresponding to a higher transformer ratio, 
giving higher secondary pressure than that normally used 
at the top running speed. This undoubtedly is a feature 
belonging to alternating-current railways, which is to be 
regarded as valuable. A distinguishing feature of alter- 
nating current working lies, in fact, in the ease with 
which we can raise or lower the pressure, and this is 
readily appreciated by a comparison of the drawings 
illustrating the interiors of the sub-stations for continuous 
current and alternating current railways. 

When we come to consider the vast difference in these 
two classes of sub-stations and the low cost of upkeep ot 
the latter class as compared with the former, it can at 
once be seen that from this standpoint the alternating 
current railways are at a very great advantage. The 
author devotes a good deal of space to this part of the 
subject, and many drawings and diagrams are givell 
showing the general arrangement of plant and the 
electrical connections of sub-stations in operation 1! 
Great Britain and on the other side of the Atlantic. [1 
connection with sub-station machinery used for changing 
alternating current into direct current, the author states 
that where the pressure does not exceed 12,000 volts 
there are two machines that may be used, the motor 
generator and the rotary converter, which latter also 
involves the use of static transformers. He goes 
on to say that the motor generator may be slightly 
more costly to start with, and may possibly have 4 
slightly lower efficiency, but it has a great deal to recom: 
mend it, because it considerably simplifies the operation 
and maintenance of a sub-station. With this, however 





we cannot agree. It is true that motor generators call 
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be wound for 12,000 volts, but we fancy that most 
engineers would rather have this pressure dealt with in 


static transformers, than applied direct to the stator 
terminals of the machine, If the insulation of the 
high tension windings breaks down the machine 
ig thrown out of operation until the damage is 
repaired, whereas by lowering the pressure in static 
transformers, the machine need not be thrown out 
of use even in the event of the failure of the 
insulation of one of the transformers. By keeping a 
gpare transformer it can very quickly be put into circuit 
and the machine is again ready for use. Even if a spare 
transformer is not provided, it is possible by using a 
transformer on each phase and by employing the mesh 
connection to use the machine at reduced load with the 
faulty transformer cut- out. That is to say, it is possible 
to work with two single-phase transformers. Moreover, 
the difference in the efficiency of the rotary converter 
with its static transformers and the motor generator, is 
sufficiently great to result in a considerable saving when 
the former type of machine is adopted for railway service. 
We consider that for periodicities in the neighbourhood of 
95 cycles the rotary converter is a very excellent machine 
for railway work, and whilst there may be special cireum- 
stances where a motor generator is to be preferred, in the 
large majority of instances the rotary converter is prefer- 
able, and this view would appear to be borne out by the 
very large number of these machines which have been put 
into use. 

In passing we may mention that during the last few 
years a third type of converter has come into existence, 
and in view of its having met with favour in many 
quarters, and that it is being used with considerable 
success on the electrified lines of the Great Western 
Railway, it is somewhat surprising to find that no mention 
is made of this type of machine. The motor converter, 
which is the machine to which we refer, differs in a 
number of respects from either the rotary converter or 
motor generator, and since it has found a sphere of use- 
fulness in connection with railway work, some reference 
to this class of machine should, we think, most cer- 
tainly have been made. An interesting section of 
the book is that which deals with the power station, 
in which the problems involved in the design of 
power stations for operating electric railways are dealt 
with. There are many important points brought forward 
in this section, and the predetermination of the station 
load is considered. What storage batteries can do in the 
way of reducing the peak loads is shown by the author's 
statement that in the case of the Lancashire and York- 
shire Railway the installation of storage batteries has 
reduced the peak loads on the power station from 
7000 to 4500 kilowatts. A number of large American 
traction stations are illustrated in this chapter, includ- 
ing the Fisk-street Station, Chicago. The remainder 
of the book deals with reversible boosters and storage 
batteries, accumulator systems, regeneration on electric 
railway systems and repair shops and maintenance. 

It will be gathered that the volume covers a very large 
field, and there is not the least doubt that the author is 
correct when he says that the labour involved in pre- 
paring the book has been exceedingly arduous. A large 
portion of the text originally appeared in the form of a 
series of articles, by Mr. Dawson, in the pages of our 
contemporary, the Electrician. In the present book 
these articles have been brought up to date, and consider- 
ably amplified by new and original matter, a number of 
additional and essential chapters have been added, and 
numerous additional drawings go to make the book what 
is undoubtedly the most complete treatise on electric 
railway engineering yet published. The work is written 
on practical lines ; it can be understood by practical men, 
and with one or two exceptions the use of the higher 
mathematics has been avoided. There are some ugly 
looking formule in one or two places, but after all this 
only calls for an elementary knowledge of mathematics 
and even if the reader possesses no mathematical know- 
ledge whatever, the book presents abundant informa- 
tion in the vulgar tongue. 





SHORT NOTICE. 

The First Principles of Reilway Signalling. By C. B. 
Byles. London: The Railway Gazette, Queen Anne’s- 
chambers, Westminster, S.W. Price 3s. net.—With the 
efficiency of our methods of signalling the safety of the 
travelling public is largely bound up. The methods and 
apparatus used in this important branch of railway work 
have now reached in this country a high state of develop- 
ment, and in the present volume these will be found fully 
and ably explained. The subject is one of interest to many 
people other than those directly connected with the planning 
and working of our railways, and to these this book should 
afford an insight into the elaborate arrangements made to 
secure celerity and safety. After sketching the historical 
development of his subject, the author treats of the theory 
of the signalling system in general, and then deals with out- 
door fixed signals and the block telegraph system. A short 
chapter is then devoted to the working of single lines, after 
which some space is given to a valuable résumé of legislation 
affecting railways since 1839. Thereafter will be found 
chapters on apparatus—in this the ingenious devices adopted 
at facing points are fully explained—on the problem of the 
distant signal, and on power and automatic signalling. The 
last chapter is of exceptional interest, dealing with the 
elimination of the human element in this particular class of 
railway work. The book is fully illustrated, and, as the 
author is signal engineer to the Lancashire and Yorkshire 
Railway, it can be taken as reliable and up to date. 
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THE HARDENING OF CARBON AND LOW- 
TUNGSTEN TOOL STEELS. 


AN interesting paper with the above title was presented 
before the Institution of Mechanical Engineers on Friday, 
April 15th, by Mr. Shipley N. Brayshaw, member, of 
Manchester. In its original form the paper runs to the 
length of 160 pages of the customary size, and includes 
1 plate, 49 figures, and several tables, some of which are 
unusually lengthy. Having regard to the demands at 
present on our space, we are unable to reproduce this 
paper in full, and must refer our readers who may desire 
an ampler account to the original paper. As, however, 
certain points of a highly practical and useful nature are 
demonstrated by Mr. Brayshaw, we have abstracted the 
following account and have added a few brief notes where, 
in the original, these appear to be necessary in order to 
make the matter clear to those not possessing an expert 
knowledge of metallurgy. 

From an observation of the phenomena associated with 
the heating of iron, it has now been definitely established 
that iron can exist in at least three distinct states. Just 
as water in passing from the condition of liquid to that 
of vapour absorbs a certain amount of heat, so too in the 
heating of pure iron a point is reached—740 deg. Cent.— 
when the temperature remains practically constant while 
further heat is added. Having passed this stage the iron 
resumes its increase in temperature until it arrives 
at 860 deg. Cent., when a second stationary state is 
reached and a second absorption of heat takes place. 
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RECORDER 





Fig. 1i—-BRAYSHAW FURNACE 


During cooling a reverse phenomenon takes place. As 
the temperature falls through 860 deg. Cent. and again 
through 740 deg. Cent. The precise reasons for these 
phenomena in the heating of iron are not clearly under- 
stood, and we need not here enter into a discussion of 
the various theories suggested to account for them. It 
is, however, important to notice that iron at or below the 
temperature of 740 deg. Cent.—known technically as 
a iron—is fairly firm and malleable, is magnetic and 
possesses but slight, if any, power to dissolve carbon. 
Between 740 deg. Cent. and 860 deg. Cent. iron is hard, 
non-magnetic, and incapable of dissolving carbon. In 
this state it is called Biron. At temperatures above 860 
deg. Cent. iron is soft, non-magnetic, and can dissolve 
carbon readily. Such iron is referred to as y iron. 
Other properties, such as electrical resistance and the 
forms of crystallisation, are also variants in the three states, 
but sufficient has been said to show that wide differences 
do exist. 

So far we have referred only to pure iron. When a 
certain amount of carbon is added the iron has a third 
change point near 680 deg. Cent. At this temperature 
the change is very marked, and when cooling past this 
point the iron can be seen to emit heat by reason of a 
sudden revival in the light radiated from it. Other 
change points are reputed to exist, but some of these at 
least appear doubtful. The temperatures 680 deg. Cent., 
740 deg. Cent., and 860 deg. Cent., being thus of great 
importance, have received special symbols to denote them, 
and are respectively known as A;, A, and As. As, how- 





ever, the temperatures at which the changes occur when 


the iron is being heated do not coincide exactly with 
those at which the corresponding changes take place 
when it is being cooled, additional symbols are used to 
designate each temperature when necessary. Thus Ac;, Aco, 
Ac;, stand for the three change points during the heating of 
the iron, and Ar, Aro, Ar; for those during the cooling. 
In passing we may note that the temperatures Ac;, Ac, 
Ac;, are always slightly greater than those of Ar;, Ary, 
Ar;,a phenomenon analogous to hysteresis taking place. 
We may also remark that in the case of the iron-carbon 
change point, 7.e., Ay, or 608deg. Cent., it is fairly certain 
that it is brought about by the splitting up of the iron 
carbide Fe, C into iron and carbon. uses eae 

With the addition of carbon to pureiron the change point 
Ag falls until with 0.35 per cent. of carbon A; blends with 
Ag at 740 deg. Cent. This point is known as A;,». The 
addition of further carbon causes the point Az, to fall in 
its turn, until the carbon being now 0.83 per cent, it 
coalesces with A; at 680 deg. Cent., when the point 
becomes known as Az;,2,;. Againthe explanations given 
of these phenomena are not quite complete, but it 
is believed that the carbon has an effect on the formation 
of y iron analogous to that of salt dissolved in water, 
when, as is well known, the formation of ice cannot take 
place until the temperature has fallen below 0 deg. Cent., 
the lowering of the freezing point being greater as the 
percentage of salt is increased. 

The above brief summary of already established facts 
will be found useful in studying Mr. Brayshaw’s 
researches, which we are now in a position to summarise. 
Before doing so, however, we will give some account 
of the apparatus employed and the methods of experi- 
menting. 

In Fig. 1 we reproduce the engraving in the original 
paper showing the Brayshaw furnace employed during 
the research for the heating of the samples. After ex- 
perimenting in various directions, the author of the paper 
came to the conclusion that the most satisfactory method 
of heating to employ was that of immersion in a hot 
liquid. Having tried molten lead and certain alloys, he 
fixed finally on a patented mixture composed mainly of 
the chlorides of sodium and potassium. This melt was 
placed in a pot P, Fig. 1, which contained about 130 lb. 
when filled to within two or three inches from the top. 
A fire-brick body surrounded the pot, the space above 
which was closed by a cover of similar material. To heat 
the melt a Bunsen burner and a blast burner were used, 
the latter to raise the temperature rapidly and the former 
to maintain a steady heat. The products of combustion 
rising up past the sides of the pot collected over the top 
surface of the bath in the chamber C, thus helping to pre- 
serve a uniform temperature. A perforated steel tray 
suspended from two rods passing through the cover could 
be lowered to the foot of the bath, so that when the 
samples of steel had been placed upon it its movement 
up and down stirred the contents of the pot, thus ensuring 
a uniform heating. The temperature of the bath was read 
by means of an electrical resistance pyrometer P, which, 
passing through a hole in the tray, was fixed in position 
as shown. A sliding’door—not shown—opened into the 
chamber C, and through this the samples were placed on 
and withdrawn from the tray. 

Two such furnaces were employed in the research, the 
only difference being in the means adopted to read the 
temperature indications from the pyrometers. In one 
case a Whipple recorder giving direct Centigrade readings 
was used, the scale being such that between 750 deg. 
Cent. and 850 deg. Cent. each temperature degree was 
represented by a length of about ;in. In the other 
case the furnace pyrometer was connected to a Callendar 
recorder, giving readings on the platinum scale, thus 
requiring corrections in order to get Centigrade equiva- 
lents. Here the scale was such that one temperature 
degree was equivalent to about j,in. The standardisa- 
tion of the pyrometers was carried out weekly by placing 
them in water along with an ordinary mercury thermo- 
meter, it being assumed that any error thus discovered 
was constant along the whole scale. For special occa- 
sions a copper-tin alloy, Cu,Sn, was used, the freezing 
point of this having been determined by the National 
Physical Laboratory as 738 deg. Cent. 

The hardness of the steel samples was determined by 
two methods, the Brinell ball test and the scleroscope 
test. The Brinell test, as is now well known, consists of 
pressing against the surface of the object to be tested a 
very hard steel ball, and then measuring the diameter of 
the impression—commonly carried out under a micro- 
scope. The pressure used, in kilogrammes, is then 
divided by the spherical surface of the impression in 
square millimetres, and the result gives a figure 
usually referred to as the hardness numeral. ‘This 
numeral will, however, vary with the same metal accord- 
ing to the pressure and diameter of ball used. It is 
therefore essential in any given case to denote what 
pressure and what diameter of ball were used. In Mr. 
Brayshaw’s experiments the ball had a diameter of 
10 mm., and the pressure used was 3000 kilos. In the 
course of the work certain discrepancies in the figures 
obtained for the hardness numeral obtained by the 
Brinell method led the author to supplement it with the 
scleroscope test. The Shore scleroscope, as supplied 
for the research by Messrs. Schuchardt and Schiitte, 
consists of a graduated glass tube erected verticaily over 
a small anvil-like base, on which is placed the sample to 
be tested. A hammer or plunger, provided with a 
hardened convex point, slides within the glass tube, and 
in making the test this hammer is allowed to fall 
through a certain height on to the sample on the anvil. 
By the amount through which it rebounds up the 
tube the hardness of the material is measured. It is 
claimed that the rebound of the hammer does not 
measure the elasticity of the material, as the force of the 
blow being concentrated on a small point exceeds the 
limit of elasticity of any substance. Mr. Brayshaw 
justly points out that “the commercial and scientific 
values of this instrument as a test for hardness have 





yet to be decided,” but adds that in his experiments 
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“ it certainly proved useful,” and that “the figures are 
undoubtedly trustworthy for comparing the bars one with 
another with respect to the property, whatever it may be, 
that is measured by the scleroscope.”” In the example 
used in these experiments the hammer weighed ,4 ounce, 
was about }in. in diameter, and fin. in length. The point 
of the hammer had an area of 0.0004 square inches. As 
for the height through which the hammer fell, this was 
10in., and was divided into 140 equal parts. 

Six different samples of steel were employed in the ex- 
periments, the analyses of these being given in Table I. 
It will be noticed that in all cases the carbon content is 
greater than 0.83, so that the three change points are 
coalesced into one, to be designated either by Ac 1, 2,3 or 
Ar 3, 2,1. Four of these samples contain tungsten, and 
are generally of the composition associated with a good 
low-tungsten tool steel. The two other steels had a very 
similar composition, except for the omission of tungsten. 


TABLE I. 
Analyses of Steel referred to. 





Wi W2 Ww3 W4 Al 
per cent. | per cent. per cent. per cent. |per cent. |per cent. 


1-15 | 1-16 1-14 
0-21 | 0-09 
0-31 

0-50 

about | 
0-012 
about 
0-011 





1-19 
0-23 
0-28 
0-57 
about 
u-012 
about 
0-011 


1-18 
0-18 
0-42 
0-47 
about 
0-023 
| about 
0-014 


1-16 
0-10 
0-37 
0-48 


Carbon 
Silivon 
Manganese 
Tungsten .. 
Sulphur 0-023 0-018 
about | 


Phosphorus 0-014 | 0-014 


0-014 


The experiments divide themselves, naturally, into two 
sections. In the first and earlier portion, steels having 
the compositions shown in columns headed W 3 and W 4 
in Table I: were experimented with by Mr. Brayshaw. 
In the first place, steel bars having the analysis W 4 and 
the dimensions Hin. by }in. by 3in. were immersed in the 
heating bath for fifteen minutes, during which time the 
mixture was stirred every minute. Thereafter the pieces 
were quickly removed and quenched in cold brine. The 
results went to show that the temperature to which the 
bars had been heated before being quenched influenced 
the structure of the steel in the following manner :— 

700 deg. Cent. (1292 deg. Fah.) Large permanent set before 

breaking. Torn. 

Similar to 700 deg. Cent. 

Slight permanent set before 
breaking. Soft. 

Hard. Fine fracture. 

Similar to 740 deg. Cent. 

Similar to 740 deg. Cent. 

Rather coarse fracture. 


725 deg. Cent. 
735 deg. Cent. 


1337 deg. Fah.) 
1355 deg. Fah. 
740 deg. Cent. 
760 deg. Cent. 
860 deg. Cent. 
890 deg. Cent. 


(1364 deg. Fab.) 
(1400 deg. Fah.) 
1580 deg. Fah.) 
1634 deg. Fah.) 
From these data it will be seen that the hardening point 
of this particular steel is very sharply defined near 
740 deg. Cent. Above this temperature and up to 
860 deg. Cent. the appearance of the steel on fracture is 
practically uniform. The author adds that later on he 
found a more gradual but quite unmistakable change 
occurring at about 880 deg. Cent. 

Having thus established the existence of a definite 
hardening point, the author proceeded to study the heat- 
ing and cooling curves for steel having the analysis W 3. 
Pieces of this material were prepared in the shape shown 
in Fig. 2, and were placed in the furnace. The tempera- 
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Fig. 2-TEST PIECE 


ture was then raised to various maxima and afterwards 
allowed to fall by shutting off the supply of heat. In 
Fig. 3 we reproduce one of the four heating and cooling 
curves thus obtained. In every case there was a halt— 
Ac 1, 2, 3—at a temperature of about 738 deg. Cent. 
during the process of heating, but the recalescence point 
M on the cooling side of the curve—or the point 
Ar 3, 2, 1—varied between 716 deg. and 709deg. Cent. 
in a manner that suggested either the maximum tempera- 
ture to which the bar had been raised, or the rate of cooling 
from this temperature, or both as the cause. Accordingly, a 
series of experiments was entered upon to determine the 


Fig. 3 


exact influence of the maximum temperature and the rate 
of cooling on the recalescence point Ar 3, 2,1. For this, 
steel of the analysis W4, and shaped in pieces 
4in. by jin. by 3in., was employed, and each piece was 
annealed in sand after 20 minutes at a temperature of 
800 deg. Cent. before treatment in the furnace. The 
method of this portion of the experiments was as 
follows :—Two furnaces were employed. Into the first of 
these three of the prepared bars were put, the temperature 
being then raised to a certain value for 10 minutes. There- 
after the three bars were quickly removed to the second 


furnace, where they were allowed to soak at a tempera- 
ture of 781 deg. Cent. for 30, 120, and 240 minutes 
respectively. They were then removed, quenched at a 
temperature of 16 deg. Cent. in brine, and examined for 
hardness under the scleroscope. 

It should be here noticed that the identification of the 
recalescence point Ar 3, 2, 1 with the point of hardening 
is a well-established fact, so that the investigation of the 
influence of the maximum temperature and rate of 
cooling upon the recalescence point can be replaced by 
one on the influence of these two features on the harden- 
ing point. This plan was followed by Mr. Brayshaw. 

In all five series each of three bars were experimented 
with, the treatment of each series differing only in the 
temperature to which the bars were subjected in the 
first furnace. In the first series the bars were placed 
directly in the second furnace without any previous 
heating in the first. In the second series the temperature 





in the first furnace was 760 deg. Cent., in the third 
802 deg. Cent., in the fourth 862 deg. Cent., and in the 
| fifth 893 deg. Cent. The results are tabulated by the 


author as follows :— 


| First Series of Experiments to show the Tnplue nee of the Maximum 


Temperature and rate of Cooling upon the Recalescence Ar. 3, 2, 1. 


| Hardening. Hardness. 
No on} 
Bar. | Brinell | Sclero- 
bail scope 
test. test. 
deg.C. 
16 


Second furnace. | 
Brine. 


First furnace. 
Temp. Time. 


Deg. C. 
731 


Temp. | Time. 








|Deg ©.| Min. 
: ae 196 
196 


179 


36 
35 


NOS 


477 
241 
600 
269 
241 
600 
340 
302 
600 
418 
321 


Seon 


shal al alll all od dll tl 


120 
240 

30 
120 
240 


NOS CO SIG he 
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Inasmuch as the hardening point of the steel 

738 deg. Cent., bars 1 X, 3X, and 5X, never having been 
at this temperature, were found after quenching, to be 
soft. The effect of the ten minutes’ soaking at 760 deg. 
Cent. in the case of bars 7 X, 9 X, and 29 X was, of course, 
to change the steel from the soft to the hard condition. 
The subsequent soaking in the second furnace at 731 deg. 
Cent. had a result depending upon the length of time 
during which the bars were subjected to this temperature. 
Thus, after 30 minutes, recalescence had certainly begun, 
but had not gone sufficiently far to prevent the steel 
hardening well, and the author points out that in this 
case the hardness figure, 103 on the scleroscope, is quite 
high enough for metal-cutting tools. After 120 minutes 
the recalescence had proceeded to a greater extent, and 
after 240 minutes still farther, but in neither case 
was it complete. Similar remarks apply to the bars of 
the next two series, that is to say, that the recalescence 
was proceeding, but even after four hours’ soaking at a 
temperature of 731 deg. Cent. it was not complete. In 
the case of the last series the recalescence was taking 
place as in the others but at a much slower rate. 
Comparing the last bar in each series the author argues 
that there is a lasting effect produced when the tempera- 
ture of 880 deg. Cent. has been exceeded. The comparison 
is shown as under :— 

Bar 29 X. 

1» we 


760 deg. Cent. in first furnace, 53 degrees. 
8u2 deg. Cent. « oa 5 = 

21 X. 862 deg. Cent. me * 54 ee 
27 X. 893 deg. Cent. 


The author then carried out a second series of experi- 
ments, which differed from the above only in the tempera- 


” 


725 deg. Cent. instead of 731 deg. Cent. The tabulated 


results are as follows :— 


Temperature and Rate of Cooling upon the Recalescence Ar. 3,2, 1. 





Hardening. Hardness. 


Brinell Sclero- 
ball | scope 
test. test. 





No. on 


bar. First furnace. | Second furnace. 


Brine. 


| 

| 

. ans B 
Temp. Time. | Temp. Time. | 
| 

| 

| 





Min. 
725 30 
n= _ 120 p30 
240 
10 
30 
60 
120 
30 
120 
240 
30 
120 
240 
30 
120 
240 


Deg. C. Min. | Deg. C. 
a rome 25) 


187 
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It will be seen that bars 2 X, 4 X, and 10 X gave results 
practically indistinguishable from bars 1 X, 8 X, and 5 X 
in the first series. The next four bars were heated to 
762 deg. Cent. in the first furnace. Of the four the first 
indicated, after being soaked for 10 minutes at 725 deg. 
Cent., a certain amount of recalescence as having taking 
place, although the steel was still fairly hard. After 
30 minutes, however, recalescence was complete, and as 
the period of soaking was increased the softness of the 
steel also increased. It is important to notice that the 
steel bars marked 6 X, 30 X, and 8 X, although previously 
heated to 762 deg. Cent., are actually softer than the 








ture of the second furnace, which, in this case, was | 


Second Series of Experiments to show the Influence of the Maximum 





steel which had never been raised to the hardening 
point—see bars marked2 X, 4X,and 10X. The ‘pest 
three bars, although heated in the first furnace to 802 deg 
Cent., were also softer than those marked 2X, 4x a 
10 X. Bar 16X was subjected to a temperature of 
859 deg. Cent. in the first furnace, and indicated incom: 
plete recalescence after 30 minutes’ soaking at 725 deo 
Cent., while its companions 18 X and 20X, after 10 
minutes and 240 minutes respectively at 725 deg. Cent, 
were again softer than bars 2X, 4X, and 10X. ‘On the 
other hand, none of the last three bars which were heated 
to 890deg. Cent. in the first furnace shows complete 
recalescence, and, indeed, the first (22 X) has a hardness 
suitable for punches or dies. Taking those bars which 
were soaked for 120 minutes in the second furnace, the 
author again points out that there is a lasting effect pro- 
duced on the steel by raising it above 880 deg. Cent. 

762 deg. Cent. in first furnace . rg 

$02, ¥ a 31 
859 ma ss a sa a) 
aon... # “ ST 
No previous heating in tirst furnace 35 
The conclusions therefore to be 


drawn from these 
experiments may be regarded as follows. 


Steel of the 


| analysis given in columns headed W 3 and W 4 possesseg 


a change point at 738 deg. Cent. where it passes from the 
soft to the hard state in a sudden manner when being 
heated. This point, Ac 1, 2, 3, is unaffected by the rate 
of heating of the steel, and, further, the change wil] not 
take place evenifthe steel is heated to and keptat atempera- 
ture only 2 deg. Cent. or 3 deg. Cent. below the aboye 
temperature for several hours. In the second place, the 
converse phenomenon, namely the recalescence Ar 3, 2,1, 
begins very early during the cooling of the steel, probably 
commencing at the same temperature as that of the 
change Ac 1, 2, 3. But unlike this change, the recales- 
cence extends over a certain range of time and tem- 
perature, the exact point of its oecurrence and the time 
required for its complete development being largely 
influenced by the maximum temperature from which 
the steel is cooling, and also by the time rate of cooling 
from that temperature. Thirdly, the temperature of 
880 deg. Cent. appears to be of critical importance, as 
steel heated to a maximum temperature greater than 
this shows, not a total inability to return to its past 
recalescence form, but certainly an enhanced difticulty 
of doing so. In the fourth place the temperature at which 
the steel is soaked after being heated to its maximum 
temperature has a marked influence on the manner in 
which the recalescence takes place. Thus if the soaking 
temperature is 731 deg. Cent. the recalescence is gradual, 
but if the temperature be only 6 deg. lower, namely, 
725 deg. Cent., the recalescence is much more ready to 
take place. Lastly, if steel which has been heated above 
the point Ac 1, 2, 3, then soaked at certain temperatures 
slightly less than that of Ac 1, 2, 3, and slightly greater 
than that of Ar 3, 2, 1, is quenched, it will be found to 
be softer than would result from quenching it at this 
certain temperature directly without previously raising it 
above the change point Ac 1, 2,3. The author adds that 
the change which occurs at 880 deg. Cent. has been veri- 
fied in the case of many kinds of tool steel, besides those 
dealt with in his paper. 

Having brought his experiments to this stage, the 
author then undertook a joint research with Sir Robert 
A. Hadfield. The results of this were confirmatory of 
those given above, and the rest of the paper duplicates, to 
a certain extent, what has already been given. In 
the joint research the steels examined were those marked 


| W 1, W 2, Al, and A 2 in the table, and for particulars of 
the results we must refer our readers to the original paper. 


It is sufficient here to say that several other features of 
the steel were examined besides those dealt with in the 
earlier portion of the experiments. Thus, bending tests 
were carried out whereby the toughness of the steel was 
determined, the influence of hardening and annealing on 
the length of the specimens was observed, and a series of 
tensile tests was undertaken on the hardened steel. 


| Many points of great interest were brought out during 
| this joint research,among which are the following: 


After the temperature has been raised more than 
20 deg. or 30 deg. Cent. above the hardening point the 
hardness of the steel is lessened by further increases in 
the temperature, provided that the heat is sufficiently 
prolonged for the steel to acquire thoroughly the condi- 
tion pertaining to the temperature. This refers to steel 
quenched in water. 

There is a change-point at about 880 deg. Cent. in 
low-tungsten steel and at a somewhat higher tempera- 
ture in carbon steel. One of several indications of 
this change-point is the shortening of bars hardened in 
water from temperatures below the point, whereas the 
bars lengthen if the temperature in question is exceeded 
at the time of quenching. 

Results practically alike are obtained by heating 
low-tungsten bars to any temperature from 760 deg. to 
940 deg. Cent., and quenching in oil. 

Prolonged soaking for hardening at a temperature 
about 760 deg. Cent. has a slightly injurious effect, but 
does not materially influence the hardness. At a tempera- 
ture of about 810 deg. Cent. a great degree of hardness is 
attained with a short time in the melt, and the hardness 
is impaired with 30 minutes’ soaking. Prolonged soak- 
ing for hardening at a temperature of about 880 deg. 
Cent. has a seriously injurious effect upon the steel. 

Both low-tungsten and carbon bars quenched in brine 
at 5 deg. Cent. are decidedly harder than bars quenched 
at 24 deg. Cent., and quenching at 51 deg. Cent. renders 
the bars much softer. 

Very good results as regards the elastic limit and 
maximum stress, and also as regards the hardness, are 
obtained by a very short soaking first at a high tempera- 
ture—say, 880 deg. Cent.—and then at a low one, and 
the results are best of all when the second temperature 
is near to or a little below the hardening point. 

If the first furnace be at a sufficiently high temperatur¢ 
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it is easy> either by variations in the temperatures of the 
to furnaces or by variations in the times therein, to 
— treatment by which the bars—both low- 
tungsten and carbon —neither lengthen nor shorten in 
hardening. The hardness alone is not necessarily any 
indication of the general condition of the steel in question, 
or of the treatment to which it has been subjected. _ 

In concluding his paper the author makes the following 
remarks :—It has been shown that the steel which 
has been treated of in this paper has a long range of quite 
120 Cent. deg. within which it may be hardened to show 
a good fracture. The lower end of this range is very 
sharply defined, but the highest temperature allowable 
js difficult to determine, and it may even be said that 
there is little evidence of bad work, so far as the appear- 
ance of the fracture is concerned, until the temperature 
of the hardening point has been exceeded by 150 Cent. 
deg. So wide is the margin of allowable variation for 
hardening as ordinarily carried on, and tested by the 
appearance of the fracture, that a workman of average 
skill can easily keep within the limits, judging the tempera- 
ture by sight alone. In the light of the experiments 
recorded in this paper it cannot be supposed that most 
of the articles so hardened reach anything like their 
maximum efficiency, for it has been shown that slight 
variations in the heat treatment previous to quenching 
have a profound effect upon the condition of the steel, 
and furthermore, the previous treatment, by annealing or 
otherwise, to which the steel has been subjected, may 
powerfully influence the final result. 

It is a much more serious question than has been gener- 
ally recognised, how to harden so as to bring the steel into 
its best condition, even when dealing with simple articles, 
but when complicated forms are considered new diffi- 
culties present themselves; in particular the risk of 
breakage arises, and the temptation is only too strong to 
rest content if the tool is hard and sound. As a matter 
of fact, such a tool may easily fail to reach 10 per cent. of 
its maximum efficiency. 

For some years past the efforts of steelmakers have 
been mainly directed towards the discovery of new 
alloys, and in this direction splendid success has been 
achieved. There is, however, a field of discove:y open to 
steel users who do not yet realise the possibilities of the 
material which they already possess. It is of little avail 
that occasional tools show marvellous results unless the 
hardener can at any time reproduce those tools from the 
same steel. It has for many years been the author's 
aim to bring the various operations connected with steel 
hardening under such control, by means of methods of 
precision, that different hardeners in different places 
should be able to produce exactly similar results from the 
same hardening instructions. The time will come when 
all the factors in the hardening of tool steel will be 
controlled with accuracy within pre-determined limits. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


On Friday evening, April 15th, a meeting of the 
Institution was held in the rooms at Storey’s-gate, when 
the discussion on Mr. George Hughes’ paper, * Com- 
pounding and Superheating in Horwich Locomotives,” 
was resumed, and a paper entitled “ A Research on the 
Hardening of Carbon and Low-tungsten Tool Steels ” 
was read by Mr. Shipley N. Brayshaw of Manchester. 
A report of the previous discussion on Mr. Hughes’ paper 
will be found in our issue of March 25th, page 309, and 
the paper itself in our issues of March 18th, 25th and 
April Ist. In view of the number of members who 
desired to take part in the adjourned discussion and of 
the other business of the evening the president, Mr. J. A. 
F, Aspinall, asked each speaker to confine himself to 
five minutes. 

Mr. P. J. Cowan, who was the last speaker on the pre- 
vious occasion, rose to continue his remarks on the 
question of superheating. Mr. Trevithick, of the 
Egyptian State Railways, had, he said, designed and 
developed a system combining a feed-water heater and a 
smoke-box superheater giving a temperature of superheat 
of 80 deg. He had received a cable from Mr. Trevithick 
a few days ago, in which that gentleman informed him 
that, as a result of tests, he found the service economy of 
engines fitted with his system to be fully 22 per cent. 
The speaker was, however, inclined to doubt the trust- 
worthiness of this figure in view of the limited period of 
time over which the tests had extended. The Trevithick 
system possessed the great advantage of being readily 
adapted to existing engines. Provided the locomotive had 
originally a fairly large smoke-box the entire fittings 
required could be installed at a cost of about £100, and 
the change required no modification of the original design. 
This might be contrasted with the high-degree system, 
costing something like £600 and necessitating many 
alterations. In addition, the latter system added several 
new duties to those to which the driver had already to 
attend, while Mr. Trevithick’s involved no additional 
work of this nature, nor did it render necessary any 
change in the lubrication details. In brief, the argument 
might be stated as lying between the high-degree system 
and some such combination arrangement as that adopted 
by Mr. Trevithick. If costly scientific refinements were 
desired, then, in his opinion, the high-degree system 
should be adopted, as it certainly offered these. If, on 
the other hand, commercial success was the main point 
aimed at, the combination system seemed to him to be 
the best solution. 

Mr. C. J. Bowen Cooke said that a perusal of the paper 
conveyed an impression to the mind that the simple 
engine as we know it to-day was a costly and extravagant 
machine, and that the remedy for these faults was to be 
found in compounding and superheating. On the London 
and North-Western Railway they had had considerable 
€xperience with compound engines. But they had not 
yet definitely come to any conclusions such as those of 
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in which a simple engine would be tried against a similar 
compound, a similar superheater, and a similar compound- 
superheater engine. It was well known that the late Mr. 
Webb believed in nothing else but compounds. Mr. Whale 
—Mr. Webb’s successor and his own predecessor—held 
contrary opinions, and when in office converted many of Mr. 
Webb’s compounds into simple engines. An example of 
the result of this change might be of interest. A standard 
eight-wheel coal engine as originally built by Mr. Webb, 
had four cylinders, two outside and two inside, those out- 
side being high-pressure. Mr. Whale removed the high- 
pressure cylinders and turned boiler steam into the low- 
pressure cylinders. The boiler pressure which originally 
was 200 lb. per square inch had to be reduced to 165 lb. in 
the converted engine to make the power the same. As a 
result of the change it was found that five more loaded 
coal wagons could be taken by the engine. In the case of 
some four-cylinder compound passenger locomotives which 
he himself had converted to simple engines, a similar 
report had to be made with regard to their increased 
hauling capacity. Mr. Hughes had stated that his com- 
pound engines were no more expensive in repairs and 
upkeep than the simple engines. On the North-Western 
they found it otherwise, as the wear and tear with com- 
pound engines was certainly very much greater than with 
other classes, while the time elapsing between successive 
visits to the repair shop was distinctly shorter. With 
regard to feed water heating, he believed that this had a 
very great influence on economical working. Mr. Marsh, 
of the London, Brighton and South Coast Railway, had 
been experimenting in this direction, and he hoped that 
one day the Institution would be benefited by the results 
of Mr. Marsh’s trials. 

Mr. Henry Fowler, of the Midland Railway, thought 
that Mr. Hughes had put aside too summarily the question 
of compound express passenger engines. An inspection 
of continental practice convinced one that there must 
either be considerable advantages in compounding such 
engines, or that the large majority of continental locomo- 
tive engineers were hopelessly wrong. On the Midland 
Railway they had figures relating to the performance of 
certain engines running from London to Leeds, a portion 
of line which could not be regarded as the smoothest in 
the kingdom. With a Belpaire engine of a somewhat old 
design they found that the coal consumption per train 
ton-mile was .120]b. Under similar conditions, that of 
an ordinary simple engine was .115 lb., and for a com- 
pound engine .112]lb. But he did not think that the 
advantages of compounding were truly measured by the 
decrease in coal consumption. For many reasons such 
engines handled their loads much more easily than simple 
engines, and this aspect of the question, although, 
perhaps, apt to be forgotten in discussing features purely 
of engineering interest, was of vital importance to both the 
traffic and permanent-way departments of our railways. 
As for superheaters, he could only say that where the 
designer was already sailing very close to the wind in the 
matter of weight, that involved in a superheater often 
prevented its adoption. 

Mr. Mark Robinson, member of Council, then spoke. 
He remarked that not being a locomotive engineer him- 
self, he felt he was trespassing into a most interesting 
discussion between experts in this branch. There were 
several points which he would have liked to have brought 
forward, but as these were all of too general a character 
he would refrain from introducing them into a discussion 
distinguished by its practical nature. He concluded by 
expressing the opinion that the high release pressures and 
the enormous compression pressures found in locomotives 
told against any justice which comparisons among them- 
selves and with other classes of engine might have. He 
hoped and believed that in the near future we would be 
able to design and test locomotives fitted with exhaust 
valves distinct from their steam valves. 

The next speaker, Mr. J. D. Twinberrow, suggested 
that the absence of any extensive adoption of the principle 
of compounding on British locomotives was to be attri- 
buted to two reasons. In the first place, there was that 
rigid adherence to precedent which was such a strong 
feature of railway engineering in this country, and, 
secondly, there was a lack of continuity and consistency 
among the many experiments carried out on the subject. 
Mr. Hughes had said that for high-speed work compound 
locomotives were of doubtful value. From practical 
experience he could say that a well-designed compound 
engine was an excellent dividend earner when placed on 
high-speed passenger runs. 

Mr. Sidney Stone said that the question was often 
asked why a compound locomotive could not be made as 
efficient as a compound land engine. The answer was to 
be found in the function which the exhaust blast had to 
fulfil. In the case of a stationary engine, a tall chimney 
was usually available for the production of draught. But 
in the locomotive we could not expand the steam down 
to a low pressure without interfering with the fire, and 
this must place a limit to the efficiency of any system of 
compounding. A minor difficulty sometimes arose during 
shunting operations with compound locomofives. It was 
frequently found that the engine would travel consider- 
ably farther than was usual after the regulator had been 
closed. This was due, of course, to the steam remaining 
in the receiver when the throttle was closed and expand- 
ing in the low-pressure cylinder. 

Mr. Michael Longridge next spoke. He said that he 
was not a locomotive engineer, but his experience with 
factory and marine superheater and compound engines 
led him to believe that the true gain in adopting either or 
both of these systems was to be found in the ensuing re- 
duction of cylinder condensation. In factory and marine 
work the conditions of running, however, were consider- 
ably different from what prevailed in a locomotive engine. 
In particular the number of revolutions was less and a 
condenser was employed. With the higher speeds of the 
locomotive, he was certain that there was nothing like 
the same cylinder condensation. The advantages of 
superheating and compounding in locomotives were, 


. Hughes. They were now instituting a series of'tests | therefore, to be sought elsewhere. In his opinion the 





true duty of the locomotive superheater was the evapora- 
tion of any water carried over by the steam from the 
boiler. As regards compounding he did not believe that 
its claim to attention lay so much in the suppression of 
condensation as in the suppression of repairs. By 
dividing the initial pressure between two cylinders the 
unbalanced stresses were considerably reduced, and the 
turning moment was made much more uniform. This 
latter fact resulted in an increased tractive effort, and, as 
a consequence, in increased economy. The reduction of 
the intensity of the blast was also to be reckoned with in 
summing up the advantages of compounding. In con- 
cluding, he remarked that compounding and superheating 
were frequently proposed as alternatives. In reality each 
should be regarded as the inseparable companion of the 
other. 

The President, Mr. J. A. F. Aspinall, in closing the dis- 
cussion, remarked that some years ago he had designed 
and placed in service ten radial tank engines to replace 
some tender engines on a certainroute. The tank engines 
were perfectly plain examples of the locomotive engi- 
neer’s work, and had an entire absence of any patented 
inventions about them. Some time later, on inquiry, he 
found, to his surprise, that the new engines were saving 
7 lb. of coal per mile when compared with the former 
design. The lesson to be derived from this experience 
had ever since made him sceptical in believing the claims 
made for increased economy with all innovations. Had 
these tank engines been compounds or had they been 
fitted with superheaters or any other new gear, the saving 
of coal would undoubtedly have been attributed to the 
presence of these features in their design. He had also 
fitted some engines with superheaters after slightly 
decreasing the length of their boilers. These locomotives 
were certainly economical, and this was to be attributed, 
in his opinion, to the fact that the superheaters made 
excellent steam driers, thus preventing the carrying away 
of a certain amount of water in the blast. 

Mr. George Hughes, in replying, said that7all opinions 
for and against compounding had been expressed by the 
various speakers who took part in the discussion. He 
would not, however, at the moment reply to the different 
questions raised, but would do so leisurely in print. 
During the course of the debate he had been somewhat 
surprised that certain aspects of his experiments had not 
been dwelt upon. One of the most vital points in the 
design of a compound engine was the ratio between the 
high-pressure and low-pressure cylinder volumes, and this 
had been barely touched upon. Again, no one had 
apparently noticed that in one case in the paper the 
horse-power in the low-pressure cylinder was very much 
greater than that in the high-pressure, and in fact, that 
they were developing negative horse-power in the high- 
pressure cylinder. On the other hand, he was surprised 
to find that he himself had made several omissions in the 
paper. As pointed out by Mr. Druitt Halpin in the earlier 
discussion, the temperature of superheat had not been 
given. This was 270 deg. Fah., giving a total tempera- 
ture in the steain, if the engines were doing their work 
properly—i.e., if working at 180]b. per square inch—of 
650 deg. Fah. He had been taken to task by several of 
the speakers for not having compared like with like. On 
this point he had presented his paper believing that no 
amount of trouble had been spared to secure this con- 
dition. The only discordant feature between the designs 
of the engines had been the introduction of a rocking 
shaft into the valve gear of the compound engine. In his 
opinion the Joy valve gear was quite as good for super- 
heater engines as the Stephenson or Walschaerts, but he 
also believed that valve matters had very little to do with 
the points in discussion. Mr. Marsh on the London, 
Brighton and South Coast Railway had introduced a 
rocking shaft under similar circumstances into the Stephen- 
son gear. Certain figures in his paper had been called in 
question, but on this head all he would then say was that 
he had recorded them exactly as he had found them. 

Mr. Shipley N. Brayshaw was then called upon by the 
President to read his paper on “ The Hardening of Carbon 
and Low-tungsten Tool Steels,” an abstract of which 
appears on page 403 of this issue. In view of the late 
hour, the discussion was limited to one speaker, Professor 
Arnold of Sheffield. This gentleman said that a remark- 
ably close agreement existed between Mr. Brayshaw’s 
figure for the recalescence temperature as shown in Figs. 
11 and 12 in the original paper—not reproduced—and 
that obtained by himself when using an entirely different 
method of experimenting. Mr. Brayshaw gave the figure 
as 730 deg. Cent.; his figure was 729 deg. Cent. During 
the heating of the steel in the salt bath, a certain amount 
of salt seemed to be absorbed with the result, he found, 
that the metal rusted much more readily than under 
ordinary circumstances. He thought that the figures given 
for the hardness of the steel—determined by the Brinell 
method and others—did not truly represent the abrasive 
qualities of the steel. After all, the only satisfactory test 
for any steel was its behaviour in the lathe. 

The President then announced that the discussion on 
this paper would be resumed on May 27th. 


ANNIVERSARY DINNER. 


The annual dinner of the Institution was held at the 
Hotel Cecil, London, on Thursday, 14th April. Under 
the chairmanship of Mr. Aspinall a company of about 200 
members and guests took part in the function. Among 
those present were:—Mr. John L. Griffiths, Consul- 
General for the United States, Sir Archibald Geikie, Mr. 
George Lambert, Civil Lord of the Admiralty, Sir David 
Gill, Col. H. C. L. Holden, Superindendent, Roya! Gun 
and Carriage Factories, the Hon. Sir John W. Taverner, 
Agent-General, Victoria, and Mr. A. H. D. R. Steel- 
Maitland. Among the toasts that of “The Imperial 
Forces”’ was proposed by Mr. J. Rossiter Hoyle and 
acknowledged by Mr. George Lambert on behalf of the 
naval service and by Col. Holden for the army. Mr. 
Lambert, in discussing the Navy, said that a modern 
battleship was a marvel of destructive efficiency. As 





showing the extent to which our Navy is dependent on 





406 


THE ENGINEER 


ApriL 22, 1919 





—. 





the engineering profession for its existence he gave the | 


following figures with reference to the auxiliary machinery 
carried in a recently constructed battleship in addition to | 
her main boilers and turbines :—Electrically driven | 
auxiliaries, 147; hydraulic machines, 100; auxiliary steam | 
engines, 96; air-driven machines, 20; oil motors, 1; or | 
a total of 864. In an exceedingly happy speech Mr. J. | 
L. Griffiths proposed the toast of “ The Institution of | 
Mechanical Engineers,” to which Mr. Aspinall responded. 
In the absence of the vice-president, Mr. Edward B. 
Ellington, Mr. Aspinall gave the toast of “ The Guests,” | 
which was acknowledged by Sir John Taverner and Mr. 
Steel-Maitland. 





HORIZONTAL COMPOUND AIR COMPRESSOR. | 


THE tendency towards increased speed of operation which 
is associated with almost all classes of motive mechanism 
has also affected the design and construction of air com- | 
pressing machinery. In the past, when slow speeds were the | 
rule, there was not much difficulty in designing air valves. 
These were chiefly of the hinged, poppet, or mechanically 


controlled type, all of which patterns have done, and are | 
still doing, efficient work on slow-speed air compressing | 


engines. Their operation.is, however, accompanied by a con- 


| ports consist of concentric openings. 


| pression is built up of mild steel plates, and has brass tubes 
| for the circulation of the water. 

The engine frames are of the trunk type. the pedestals being 
adjustable and fitted with cast iron step- lined with white 
metal, means being provided for adjustment horizontally. 
The pistons are of cast iron, with cast iron Ramsbottom pack- 
ing rings, which are fitted in separate bull rings secured by 
junk rings, so that they can be withdrawn from the cylinders 
without removing the pistons themselves. The crossheads 
are fitted with adjustable cast iron shoes turned to suit the 
bore of the crosshead slides. The connecting-rods are of 
hammered scrap iron fitted with bearings of phosphor bronze 


| at the crosshead end and lined with white metal at the crank 


end. Means for adjustment are provided. The cranks are 
of forged scrap iron and the crank pins and crank shaft are of 
mild steel. 

Details of the air valves are shown in Fig. 3. They are com- 
posed of circular discs of steel of special temper, ground on 
one side to a true face, and weighing only a few ounces. The 
The circular seatings are 
provided with openings corresponding with the bars in the 
valves. These ports are so arranged that the valve requires 
only a small lift to give a clear opening of ample area for the 
free passage of the air. In the sectional illustration of the 
inlet valve in Fig. 1, it will be observed that the valve is held 
by the bolt A and liner B, which in turn are held together by 
' the nut and lock nutCandD. The nut C also serves as a cap 


























Fig. i—SECTION OF 


siderable amcunt of inertia which, together with excessive 
friction, adds greatly to the power required for driving and 
detracts from the mechanical efficiency of the plant. The 
illustrations—pages 407 and 410—represent a pair of hori- 
zontal compound Corliss two-stage air compressors built by 
Walker Brothers (Wigan), Limited, Wigan, in which air 
valves of a type not hitherto used by this firm are employed. 
It is claimed for these valves—which are shown in 
section in Fig. 1 and in eleyation to a smaller scale in 
Fig. 2—that they satisfy the following requirements :— 
(1) Lightness, hence low inertia; (2) ample opening with | 
small lift parallel to the seat; (3) fluid tightness, as a result 
of the special grinding and tempering of the valve; (4) 
durability ; and (5) ease of access for inspection. The plant | 
has been built to the order of Burnyeat, Brown and Co., 
Limited, and is intended to compress air to a pressure of 
80 1b. per square inch, with steam at 150 1b. pressure, super- | 














Fig. 2—END ELEVATION OF VALVES 


heated 100 deg. Fah. The following are the leading dimen- 


sions of the plant :— 


H.P. steam cylinder, diameter .. 24in. 
Ps ; 40in. 
40in. 
25in. 
4ft. 

47in. 
4iin. 
12ft. 
6iin. 
64in. 
5in. 

7in. 

9in. 

15in. 


» air % 
EP. ,, ” 
Stroke, length... .. . ee 
Steam piston-rods, diameter 
Air - ” 
Connecting-rod, length Sap ee 
” jiameter at crank end.. 
. middle .. .. 
« a me crosshead end.. 
Crank pin, 2 Sg ME a gehet 
” length te Soe 
Crank shaft, diameter in centre 
Crank journals, Jenyth 20in. 
Fly-wheel, weight .. .. .. .. vo os OO Cams 
The valve gear is of the Corliss pattern, with double excen- 
trics, the expansion of the steam in the high-pressure cylinder 
being controlled by a governor acting on the trip gear. There 
is also a hand wheel to regulate the cut-off in the high- 
pressure cylinder. An air-controlled device is supplied for 
regulating the expansion of the steam in the high-pressure | 
cylinder through the medium of trip gear, thus regulating 
the speed of the engines in accordance with the terminal air 
pressure. The air cooler used between the two stages of com- 
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Inlet Valve 








VALVES AND COVER 


for the light spring E, which returns the valve to its seat 
after each opening. When the valve moves the liner B slides 
within the bush F. In order to reduce the weight of the 
moving parts to the smallest possible limits consistent with 
strength, the bolt A is made hollow. The guard G is of 
malleable cast iron and is secured to the seating by a 
breech-block arrangement locked by the bush F and 
nut H. The cylinder cover is bored and faced to receive tle 
seating, which is securely held by the studs J, a simple 
forcing-off device being provided whereby the seating may be 
easily removed. It will be noted that all the working parts 
except the valve itself can be removed and replaced without 
disturbing the seating in the cover. This arrangement 
facilitates inspection and prevents the possibility of broken 
tings or other loose parts getting into the cylinder. It will 
be seen that the clearance is reduced to the smallest possible 
limit. 

The outlet valve or disc marked K is mounted on a bush L, 


Fig. 3—DETAILS OF VALVES 


which slides on a spindle M screwed into the centre of the 
seating, and the valve when opening slides the bush along 
the spindle, compressing the light spring N. The lift of the 
valve is limited by the guard O, which is capable of a small 
movement on the spindle against the spring P, in order to 
relieve the blow of the valve. This method of mounting and 
guiding the valve provides an arrangement which requires no 
adjustment, and allows freedom of the valve’s movement 
without lubrication, the only resistance to the egress of the 
air being that offered by the spring N. The cylinder cover is 
bored and faced for the reception of the valve seating, which 
is held in position by the screw R. The latter also acts as a 
locking device for the nut Q. The seating can be removed 
by slackening the screw R, and after this the valve can be 
dismantled by the removal of the nut Q. 

The diagrams—Fig. 4—have been taken from a large pair 
of compressors, having air cylinders 25in. and 39in. diameter 
by 4ft. stroke, fitted with these valves, and running at 65 
revolutions per minute. The continuous lines across the 
diagrams are taken from the pipes, in the case of the low- 


pressure cylinder, between the the cylinder and 
and in the case of the high-pressure, between the cylind 
and the receiver. It will be noted that the line of ne 
diagram from the cylinder almost coincides with that ri 
from the pipes, and the very slight rise in pressure is due re 
what is required to put in motion the volumes of air in th ts 
pipes between the low-pressure cylinder 6 
one hand, and the high-pressure cylinder 
other hand. 

From the foregoing description it will be observed that the 
valves combine the advantages of lightness, short |ift 
ample air passage, with a neat method of absorbing 
ing shock. We have seen a valve taken from a c 
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Fig. 4—INDICATOR DIAGRAMS 


which has been running practically continuously since June 
last, and in which there are no signs of wear in either the 
valve itself or the bush. 


ELECTROSTATIC CHARGING OF TELEGRAPH 
WIRES BY LOCOMOTIVES. 


IN the Post-office Electrical Engineers’ Journal for the 
present month there is an interesting article on the above 
subject from the pen of Mr. R. W. Weightman, in which it 
is stated that the Natal Telegraph Engineering Branch is 
engaged in the investigation of an occurrence of electrostatic 
phenomena which are somewhat exceptional, even in that part, 
where extraordinary atmospheric electrical effects are not 
unusual, At Dell, a railway crossing station on the Natal- 
Transvaal main line of railway, it recently became necessary 
to shift the telegraph line from the west to the east side of the 
railway, and to do so without interrupting communication 
it was decided to erect an entirely new section of line on the 
east side. The section of telegraph line concerned is 600 
yards long. The new wires were disconnected at the ends of 
the section until the time arrived for them to be brought into 
use and the old wires cut away. Whilst the new wires were 
being pulled up and bound to the insulators, very violent 
electric shocks were received by the workmen, and so severe 
were these at times that two or three of the men narrowly 
escaped falling from the poles. 

The cause of the shocks was a complete puzzle to the 
foreman, and he repeatedly examined the wires at the 








terminal poles, but always found them in order and clear of 
the working wires. Owing, however, to the shocks being 
most severe when certain trains passed through the station, 
he eventually coupled the occurrence of the discharges with 
the presence of the trains, and during the final stages of the 
work it became the rule for all the hands engaged on the 
wires to suspend operations whilst trains were in the 
vicinity. 

The new line having been completed, it was put into use 
and the old line was taken down, and it was only on the 
return of the working party to headquarters that the circum- 
stances were reported. As the workmen laid much stress 
upon the severity of the shocks, it was decided to reproduce, 
as nearly as possible, the conditions under which the dis- 
charges were observed, and with this object a temporary cable 
was put into use. A single insulated wire was taken into the 
new station building from each of the twelve live wires and 
observations were made by means of a gold leaf electroscope, 
a telephone receiver which was kept connected to a telephone 
twisted metallic circuit, a quadrant electrostatic voltmeter 
with an aluminium needle and a pair of sparking needles. 
These needles were fitted on an ebonite base, one being fixed 
and the other adjustable. Another piece of apparatus used 
consisted of six polished brass balls, each one inch in dia- 
meter, fixed in line and one inch apart, with a brass tube 
pivoted in front of the balls, and capable of adjustment by 
means of a micrometer screw, so that an air gap of uniform 
length between the earthed tube and all the balls could be 
maintained. 

The first train that entered the insulated section after the 
testing instruments were joined up was a long goods train 
travelling north, and it ran into the station down the 1 in 30 
gradient at the Highlands end of the yard on its brakes and 
with hardly any steam or smoke issuing from the engine. It 
created no effect whatever on the instruments. 

The author explains that Dell is one of a number of cross- 
ing stations which have been established between Estcourt 
and Highlands mainly for the purpose of facilitating the 
running of heavy coal trains between these stations on 
their way to the coast. The distance between these places 
is 154 miles, and the difference in altitude 1121ft. Dell 1s 
5035ft. above sea level, and the normal barometric reading 
is about 26in. The section is regarded as the heaviest on 
the Natal main line of railways, the ruling gradient being 
1 in 30 up from Estcourt, and trains are usually assisted by 
one or two powerful banking engines. The approach to the 
station yard from Estcourt is up a 1 in 30 gradient. The 
yard between the grade posts—a distance of 288 yards—is 





level, and from the south end of the level section there 1s 
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another 1 in 30 up gradient, which continues for nearly a | bridge so urgently required across the river Suir at the head 


mile in the direction of Highlands. 


there is practically perpetual sunshine during the day, but | 


owing to the high altitude the thermometer does not rise 
above 60 deg. Fah. and the atmosphere is extremely dry. 
When the sun sets the temperature quickly falls, until by 
about midnight freezing point is reached. Soon after sunset 
moisture is noticeable in the atmosphere, and this quickly 
condenses on objects that have rapidly chilled, such as iron, 
stone, &c. The wires run practically parallel with the rail- 
way track, the average distance at a right angle from the 
centre of the track to the centre of a pole line on the 
insulated section being 42ft. At the south end of the railway 
yard the wires cross the track diagonally. 

The second train that came under observation was a heavy 
coal train. It was drawn by three engines and was travelling 


In“ winter time | of. Waterford Harbour. 


After exhaustive investigation and the consideration of 
| projects submitted by those favouring the idea of a steel 
| bridge in place of the present timber structure, the Privy 
Council and the Lord-Lieutenant have finally decided that 
| the new bridge shall be constructed on the Hennebique 
| system of ferro-concrete, in accordance with the plans and 
specifications submitted by Mr. J. S. E. de Vesian, M. Inst. 
C.E., on behalf of Messrs. L. G. Mouchel and Partners, of 
| Westminster. + 

For the information of those unfamiliar with the locality 
and the growing need of more adequate traffic facilities 
| between the urban districts and the counties separated by the 
river Suir, we may usefully mention a few points relating to 
the history of the existing bridge and to the schemes and pro- 

















Fig. 1—OLD WATERFORD BRIDGE 


south. The wires were joined up as follows:—One to each 
of the six balls, one to the voltmeter, one to the sparking 
needles, one to the electroscope, two to the telephone 
receiver, and one not connected at all. The first engine was 
just inside the insulated section when the leaves of the 
electroscope began to diverge. Then, as the whole of this 
train entered the section with gradually increasing speed the 
electrostatic voltmeter needle began to deflect, and when the 
train was on the level, and the three engines working at full 
pressttre and ejecting smoke and steam with tremendous 
force, the voltmeter was fully defiected, and sparks were 
given off at several of the balls and at the sparking needles. 
This sparking continued and remained at a maximum 
until the last engine passed underneath the wires at the 
south end of the insulated section, when, with a final full- 
length spark, the strong effects quickly subsided, leaving only 
a small and diminishing charge on the wires, which in a few 
seconds appeared to be entirely dissipated. 

In many observations made it was noticed that trains 
travelling north only produced very slight charges on 
the wires when the engine had to start from the station yard 
and run under steam for some distance parallel with the wires. 
Similarly, a train travelling south without stopping, drawn 
by one engine, only produced a gyin. spark on a wire with 
while a gin. spark was produced by a train with three engines. 
The single engine produced no effect on the voltmeter. A 
train travelling south with two engines on it, under similar 
conditions to the foregoing, produced longer sparks than the 
single engine, but much shorter sparks than the three 
engines. 

If a coal train travelling south with three engines had to 
be shunted for the purpose of crossing another train, its 
effects on the testing instruments would quickly subside 
when it came to a standstill, and the effects would not be so 
marked or reach the maximum strength of those produced 
by a similar train passing through without stopping until a 
considerable speed had been attained or until a very con- 
siderable disturbance of the atmosphere had taken place. In 
the late evening and during the night when the temperature 
was below freezing point, it was noticed that the charges 
were very weak as compared with those during the daytime. 

The results of a number of other experiments are referred 
to in the article. In one instance an empty kerosene tin, 
14in. by 93in. square, was supported on a rod properly 
insulated from the earth and the electroscope was connected 
to the tin. As the train with three engines passed, the tin 
and electroscope were gradually moved back from the track, 
the electroscope being repeatedly discharged by hand, and it 
continued to be recharged until a distance of 120ft. from the 
track was reached, when its leaves were still slightly deflected. 

The chrge accumulated on the tin was, it was thought, 
due to electrification of the atmosphere, and not to moisture 
in the state of electrification, and had a tin of larger surface 
area been available, the effects would no doubt have been 
observable at a greater distance. In the uplands of the 
Transvaal where the atmosphere is peculiarly dry and 
rarified, it is known that winds sweeping over country 
through which large gauge bare wires are being erected for 
lighting and power purposes, will occasionally set up high 
potential charges in such wires. Such phenomena are of the 
frictional order, and are analogous to those produced by the 
experiment with the blast form of bellows producing a charge 
in the electroscope. In the present instance, however, a 
closer analogy is to be found in the hydro-electric machine. 





WATERFORD BRIDGE. 


A RECENT order of the Lord-Lieutenant, based upon the 
reco nmendation of the Privy Council in Ireland, definitely 
yds the controversy which has existed for some time past 
noncerning the relative merits of unprotected steel work and 


ferro-concrete as materials for the construction of the new | 


jects brought forward at different times for its replacement. 

On the southern bank of the river is the city of Waterford, 
having a railway terminus in communication with the south- 
west of Ireland, but not directly connected with the railway 
systems on the northern side of the Suir. 

The most important railway station at Waterford is the 
terminus of the Great Southern and Western Railway, 
situated at Ferrybank, in North Waterford. Being the 
converging point for lines from Dublin and practically all 
parts of the country, this station naturally brings and 
attracts a large amount of traffic to the northern bank of the 
river, and so demands a bridge of ample strength and capa- 
city. 

But long before the introduction of railways, the road 
traffic on numerous main highways entering Waterford from 
the south, and reaching Ferrybank from the north, suggested 
a more convenient means of cross-river communication than 
the time-honoured ‘‘ water-ford’’ or ‘‘ ferry.’’ 

Consequently, at the instance of a public company, an Act 


Commission was appointed to consider the question of 
building a new bridge, and to report upon the most suitable 
site. The report of that Commission was presented in June. 
1903, and nothing more was done until the presentation of g 
memorial to the Lord-Lieutenant in March, 1905, by whom 
a Commission of Inquiry was appointed in January, 1907 
consider the memorial. ; : 

Having taken evidence for ten days during February, 1907 
the Commission presented their report in October, 19099” 
together with plans and specifications for a steel bridge at 
the estimated cost of £114,500. 

Before the publication of the report the Waterford Gity 
Council began to take active measures with the object of 
obtaining powers under the Bridge Act of 1906 for compulsory 
purchase of the bridge, so that the structure might be thrown 
open to the public without payment of tolls. The result of 
an arbitration in May, 1907, was an award by Mr. W. q. 
Mills, M. Inst. C.E., fixing £63,885 17s. 9d. as the purchase 
price of the bridge, including compensation. Nothwith- 
standing an appeal to the Privy Council this dicision was 
upheld, and in December, 1907, the old bridge was freeq 
from tolls. 

Upon the tardy appearance of the report of the Viceregal 
Commission much objection was made by the Waterford 
Corporation, and several county councils financially interested 
as contributory bodies, to the cost of the proposed new bridge. 
At this stage the claims of ferro-concrete, which had pre- 
viously been brought before the Viceregal Commission by 
Mr. C. 8. Meik, M. Inst.C.E., Mr. F. W. Lacey, M. Inst. 
C.E., and other engineers, were almost unanimously admitted 
by the people of Waterford, and in April, 1909, a joint meet. 
ing of the Waterford City Council and the contributory 
county councils decided to advocate ferro-concrete as an 
alternative to steel at the meeting of the Privy Council 
arranged for the purpose of hearing an appeal against the 
recommendations of the Viceregal Commission. 

In consequence of the unanimous demand that the new 
bridge should be built of ferro-concrete in place of steel, the 
Privy Council agreed to the alteration, but ordered that plans 
and specifications should be submitted to them for approval. 

A somewhat curious development followed. Soon after 
the unanimous wishes of the various councils had been 
gratified, a strong section of the Waterford City Council 
suddenly executed a complete volte face, and from being 
ardent supporters of ferro-concrete, became its bitter op- 
ponents, arguing that the general theory was wrong in 
principle, that the bridge designs previously approved were 
bad, and that if erected the bridge would collapse or perish 
in a short time. Steel once more came into favour, and the 
Waterford Corporation supported the acceptance of a new 
design by Mr. A. C. Hurtzig, M.Inst.C.E. Then, without 
giving notice to any of the contributory county councils, 
the Corporation decided, on May 4th, 1909, to ask the Privy 
Council to reverse their previous decision. ; 

On June 15th the Privy Council heard this e. 
application with some surprise, and declined to sit as a 
court of appeal on their own decisicn. 

Three weeks later the Corporation turned back to their 
previous faith in ferro-concrete, and passed a resolution 
asking the Privy Council to allow them to bring forward 
other plans for a ferro-concrete bridge. 

Before this resolution came into effect the Waterford Cor- 
poration again changed their views, owing to an offer made 
by Sir William Arrol and Co. to build a steel bridge and to 
finance the promotion of an Act of Parliament intended to 
overrule the decision of the Privy Council. In the course of 
a few weeks the negotiations with the firm mentioned fell 
through, and the Corporation once more tried, on January 
6th last, to induce the Privy Council to annul their decision 
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Fig. 2—PROPOSED NEW WATERFORD BRIDGE 


was passed by the Irish Parliament in the reign of George 
| III., authorising the construction of a timber bridge, which 
| was opened for traffic in January, 1794, and remains to this 
| day, although suffering very perceptibly from senile decay. 

| Fig. 1 is reproduced from a photograph of the timber 
| bridge with the total length of 832ft., and including thirty- 
| eight spans and a draw span for navigation carried by oak 
| trestles founded on timber piles. For many years past, the 
| structure has been in an unsatisfactory condition, and at the 
| present time is hardly safe for traffic. 

| In 1834, powers to deal with the bridge were conferred on 
| the Privy Council, to whom the first reconstruction scheme 
| was submitted in 1886 by Messrs. Dickson and Co., a 
| London firm of contractors. This proposal took the form of 

a sketch rather than a complete engineering project, and as 
| might be expected it led to no definite results. 
After a further interval of about sixteen years, a Vicerega] 


in favour of ferro-concrete. This expiring effort was un- 
successful, and the order made by the Lord-Lieutenant on 
March 29th finally settled the question. 

The order instructs the Waterford City Council and the 
contributory county councils to appoint representatives a 
members of a Bridge Committee, who are instructed to elect 
an engineer, to obtain tenders for a ferro-concrete bridge in 
accordance with the plans and specifications approved by the 
Privy Council, and to proceed with the work. ; 

Fig. 2 is a view of the proposed new bridge, substantially as 
it will appear when completed. The work is of considerable 
interest, and will be the most important ferro-concrete bridge 
constructed in the United Kingdom. The total cost is not fo 
exceed the sum of £71,000, or £43,500 less than that of the 
steel bridge recommended by the Viceregal Commission ; but 
it is anticipated that the tenders to be obtained will show 4 
further saving. 
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RAILWAY MATTERS. 


A scHEME for the construction of an elevated electric 
railway in Tokyo is at present under consideration. It is proposed 
that there shall be two lines, one running from the east to the 
west of the city, and the other from the north to the south. The 
cost of construction of the projected lines is estimated at 
£2,400,000. 

Ar a meeting of the Malvern Hills Conservators a letter 
was received from the Malvern Improvement Association, laying 
before the Board a suggestion for rendering the hills more accessible 
to residents and visitors, especially to those who through age or 
physical condition are unable to undergo the exertion of climbing 
them. It was stated that a proposal for constructing a funicular 
railway up the Happy Valley, and about half-way, turning thence 
up the gully on the left to the summit of the Sugar Loaf, had met 
with a large measure of approval in the town. The committee of 
the Improvement Association asked the Conservators if they would 
consent to receive a deputation for the purpose of discussing the 
general principle and feasibility of such a scheme. The question 
was referred to the General Purposes Committee. 

Tue Virginia Railway and Power Company, Richmond, 
Va., formerly used for its armature and axle bearings a tin base 
metal, which proved unsatisfactory as the bearings broke 
frequently before the metal was worn away to any considerable 
extent. The old metal ran from 12,000 miles to 26,000 miles in the 
armature bearings, and 11,000 miles to 19,000 miles in the axle 
bearings. It has now been replaced by a bronze bearing composed 
of 77 per cent. copper, 15 per cent. lead, and 8 per cent. tin. 
Some of these new bearings have already given over 50,000 miles 
and are still in service. All armature bearings are bored with a 
self-centering machine and afterwards rolled under pressure, which 
gives a remarkably smooth finish, and thereby tends to increase 
the life of the bearing since, at the start, there are no inequalities 
in the surface. 

Owr1nG to the climatic conditions in Richmond, Va., the 
wooden panels on the cars are frequently cracked. Instead of 
replacing them with new wood panels, the Virginia Railway and 
Power Company covers the old panels with steel of No. 18 gauge. 
These steel sheets are screwed on under the old side mouldings 
and when painted they cannot be distinguished from wood. In 
fact, there are many cars which have wood panels on one side and 
steel-covered panels on the other. When steel panels are applied 
they are continued past the belt rail without a break, and this 
prevents the rotting which occurs when water from the belt rail 
gets inside the car between the joints of the wooden half-panels. 
The plates are shaped in the company’s shops, and are applied 
whenever it is found that a considerable number of the wooden 
panels are split. 

Tue March number of the Journal of the British 
Chamber of Commerce of Turkey states that negotiations which 
have been in progress between the Minister of Public Works and 
various financial syndicates regarding the construction of 2000 
kiloms. of railway in Anatolia have been completed, and the 
contract has been submitted to the Council of Ministers for 
approval, The lines to be constructed are as follows:—{A) a 
main line from Sivas 7/4 Diarbekir, Erghani, and Bitlis to Van ; 
(B) a branch from the main line in the direction of Yumurtalik to 
the Mediterranean; (C) a branch from the main line towards 
Suleimania, passing through Mosul and Guerghuk. The company 
with whom the contract is made must inform the Government 
within sixteen months from the date of approval of the contract 
whether it will construct these lines or not. 


A veRY, successful method of ventilating freight and 
passenger cars, which has been devised by Mr. T. H. Garland, 
supervisor of refrigerator traffic on the Chicago, Burlington and 
Quincy Railroad, is described in the American Press. The principle 
of the ejector has been made use of to promote the circulation of air 
in cars. On the passenger car the ventilator is placed on the roof 
and opens into the deck light or clerestory window. Air entering 
the intake pipes, when the train is in motion, is deflected through 
a right angle and is blown out of the ventilator again, drawing 
with it air that isin the car. It is said that the amount of air 
taken out by each ventilator is 400 cubic feet a minute. When 
applied to a sleeping car, a duct is run down to some convenient 
place in the neighbourhood of each lower berth, and in this way 
there is a constant but mild movement of air from the lower levels 
in the car. 

Accorpine to the Electric Railway Journal for 
April 9th, the magnificent station of the Pennsy!vania Railroad on 
Manhattan Island will be completed and ready for use within a few 
weeks. It is a fitting monument to the constructive genius of the 
late A. J. Cassatt, who, as president of the railway, conceived and 
planned the system of tunnels, yards, and bridges, which are to 
unite New Jersey with Manhattan and Long Island, and provide 
for an all-rail route to New England from the south and west. 
The plan in its entirety is a great piece of railway civil engineering, 
but it is one that would have been impossible to execute a decade 
ago. The whole success of the stupendous undertaking, involving 
an expenditure of nearly £32,000,000, depends on the safe and 
reliable operation of trains by electricity through the river tunnels 
and into the underground station. The art of heavy electric 
traction was in its infancy when the scheme was first proposed, and 
it required true courage to stake so much on future developments 
in an entirely new field. 


AT a recent meeting of the Transvaal Institute of 
Mining Engineers, Sir Thomas Price made some interesting 
remarks concerning the relative merits of American and British 
locomotives. The policy of many, if not most of the American 
railways, he said, was to get the very utmost work out of the 
engine as soon as it got out on the open lines, because they were 
aware with the constant forward movement of locomotive improve- 
ments that the engine which was in the very front rank to-day, in 
a few years became obsolete, because of the improvement 
continually going on. Consequently, the American practice was to 
get the very utmost out of the engine and then scrapit. That 
being the case, it naturally did not receive the attention and the 
especial care that was paid to the English engine. It was a ques- 
tion whether the American or English practice was the best. 
Their experience in South Africa was that something between 
those two methods was the better ; he would not say the mean was 
the better, but the best of the American practice and the best of 
the English practice was what they found to answer best. 


AccorDING to a contemporary the crucible steel loco- 
motive crank axles of the Swiss Federal Railways have hitherto 
been grooved in the crank pins, to fit projections on the bushes and 
retain the oil, it having been found that, without this precaution, 
nickel steel axles especially tend to become hot when running. 
Whilst the grooves answer the purpose for which they were 
designed, they have, on the other hand, proved a source of 
probable danger, a number of these grooved aules having developed 
surface cracks, all of which start from the oil grooves. Some of 
these cracks extended for a length of nearly 12in., and measured 
up to lin, deep, with an outward curve toward the crank. In 
considering the choice of material for replacing these cracked 
axles, comparative impact tests have been made, under the 
wuspices of the Swiss Association for Testing Materials, with 
nickel steel and crucible steel, greatly to the disadvantage of the 
latter material, which is also far more sensitive to rapid sectional 
changes, to which the formation of surface cracks is probably 
attributable. From the results of these tests the new specification 





for locomotive crank axles prescribes steel with 5 per cent. of 
nickel, the oil grooves being abolished and the transition curve 
— the crank pin and arm increased from 12mm, to_20 mm. 
radius, 





NOTES AND MEMORANDA. 


Some particulars from Germany confirm the results 
obtained by Sir Oliver Lodge in promoting the growth of crops by 
means of electricity. Professor Breslauer, of the University of Hall, 
has been experimenting on a farm of about 160 acres. He finds 
that the effects extend quite 30ft. beyond the actual electrified 
zone. Within the electrified area he estimates that crops are 
benefited at least 30 per cent. For an area of about 55 acres the 
capital expenditure is a little under £250. About 500 watts are 
required, The annual expense, all items being considered, is put 
down at £52, and it is calculated that the increased value of crops 
resulting from this expenditure is £150. 


Tue February number of the Jowrnal of the Institution 
of Electrical Engineers contains a communication made to the 
Manchester section of the Institution by Mr. J. W. Warr, on the 
electric ignition of internal combustion engines. Descriptions of the 
pina methods of electric ignition at present in use are given, 
but the author expresses a decided preference for the high-tension 
method, both for stationary engines and for motor cars. The 
simplicity of the means of production of the current for low-tension 
methods is more than compensated by the trouble introduced by 
the mechanical contact breakers which are then necessary to pro- 
duce the spark. Of the various high-tension methods, Mr. Warr 
considers that depending directly on a magneto machine to be the 
most trustworthy. 


Ir is stated in the Electrical Engineer that a wireless 
telegraph detector has been invented by Mr. J. H. A. Pike, of 
Arncliffe, New South Wales. By its use, and with wires at a 
height of 50ft., Mr. Pike has been enabled to interpret messages 
flashed by H.M.S. Powerful from near Auckland, New Zealand, to 
the warships lying in Sydney Harbour, a distance of 1350 miles, 
after the latter were unable to keep up communication. At 
various times the inventor has been in communication with 
shipping at all ports of the Australian capitals, excepting Perth, 
and confidently anticipates being able to receive messages over a 
range of 1500 miles. Messages are recorded telephonically, and 
can be distinctly heard 3ft. away from theapparatus. It is claimed 
for the invention that it is more sensitive and delicate than any 
other detector known. 


THE researches which have been undertaken in the 
physical laboratory of the John Hopkins University, with a view 
to investigating the conditions under which the ‘‘ corona” or brush 
discharge takes place from high voltage transmission conductors 
above a certain value of voltage, have resulted in the general 
conclusion that the air is ionised at different values of electric 
intensity for different sizes of wire. It would also appear, 
states a contemporary, that while the point of breakdown cr 
ionisation does not occur at a definite value of electric intensity, 
observations on four sizes of conductor indicate that. if there is 
any effect of moisture in the air, the values of the voltage at which 
corona is formed is not influenced by more than 2 per cent. This 
applies to a range of moisture content from air which is quite dry 
up to the saturated condition. The influence of temperature is 
being studied, and the preliminary results indicate that for a range 
of from zero to 40 deg. Cent., there is a lowering of about 3 per 
cent. in the value of the critical voltage. 


A CONCRETE street pavement in Richmond, Ind., laid 
in 1896 is still giving good service, and has not required a cent for 
repairs, according to Mr. Frank R. Charles, city engineer. Extreme 
care, he says, was taken in laying it. The sub-grade is gravel, the 
slab a 1:2:5 mixture, 5in. thick.after ramming, and the wearing 
surface a 1:2 mortar l}in. thick. The surface is cut into 5ft. 
squares and pitted with a roller. One-inch expansion joints are 
used at intervals of 30ft. to 40ft., and are filled with paving pitch. 
The chief trouble has been due to spalling at the joints, especially 
along those placed longitudinally. In later pavements cutting into 
larger blocks has been tried in order-to reduce the number of 
joints, but the maximum size is limited by necessary allowance of 
joints for temperature changes. Mr. Charles believes 15ft. squares 
are as large as can be used with safety in a climate like that 
of Richmond. In some pavements laid more recently on streets 
carrying heavy traffic the slab has been increased to 6in. in 
thickness, and the wearing coat to 2in. 





AccorDING to the Engineering Record, an oil separator 
made from an old Pintsch gas tank recovers daily from 4 to 5 
gallons of oil contained in the leakage from condensing engines 
and feed-water pumps at the power station of the Metropolitan 
Elevated West Side Railway, Chicago. The drip from the 
machines is carried by grooves in the concrete floor to a centre 
drain, from which connection is made to the bottom of the 150- 
gallon tank, the latter being below the basement floor level, so 
that it is under a head of about 3ft.; the outlet pipe also joins 
the tank at its bottom and is carried up about 3ft. at the end 
opposite to the inlet so as to form a trap. The comparatively 
slow velocity through the tank allows the oil and water to be 
separated ; the former rises to the top of the tank, where it is 
trapped, and the latter flows out through the discharge pipe. 
Gauges show the relative amounts of oil and water, and the oil 
is drained out at intervals through a pipe connection with a 
stopcock under which a pail may be placed. 


In the course of an interesting paper on “ The Progress 
of Electric Braking on the Glasgow Corporation Tramway 
Service,” read by Mr. A. Gerrard before the members of the 
Institute of Electrical Engineers, the author said the Glasgow 
Corporation Tramways Department was at present engaged in 
fitting to each car an automatic sanding apparatus, the component 
»arts of which were a solenoid, and a continuous flow sand valve. 

he coil of the solenoid was inserted in the main breaking circuit, 
and its armature was connected to the continuous flow sand valve, 
so that when the solenoid operated the sand valve was opened, and 
a copious supply of sand was projected on the rail without any 
effort from the motorman. A spiral spring was attached to the 
valve in such a way as to work against the action of the solenoid, 
and adjusted so that if the electric brake was applied for an 
ordinary service stop or for coasting, the solenoid was prevented 
from opening the valve and serving out the sand when it is not 
required, but in the event of the motorman making an emergency 
stop, the current flowing through the circuit was sufficient to 
operate the solenoid and automatically to supply sand at a most 
——_ moment. We refer to this paper at greater length 
elsewhere in this issue. 


Buuuetin No. 36 of the University of Illinois consists 
of a paper on ‘The Thermal Conductivity of Fire-clay at High 
Temperatures,” by Messrs. J. K. Clement and W. L. Egy. The 
fire-clay specimens are cylinders 40 cm.-long, 12cm. in diameter, 
with a hole through the centre 3.5 cm. in diameter for the recep- 
tion of a heating coil of nickel wire wound on a porcelain tube. 
The cylinders are further provided with two long holes 3mm. in 
diameter parallel to the axis and extending to the central plane. 
Through these pass the platinum platinum-rhodium thermocouples, 
by means of which the temperatures at two points of*the central 
plane are determined. The specimens are enclosed in a fire-clay 
furnace, which has an internal diameter slightly greater than the 
external diameter of the specimens. The heating current is 
measured by means of a Weston voltmeter and shunt, and the 
thermocouples standardised by means of zinc, silver, or copper 
melted in a carbon crucible in a special furnace. The electro- 
motive force of the couple is measured by potentiometer and 
galvanometer. Two samples gave constant heat conductivities of 
0.0026 and 0.0036 respectively between 300 deg. Cent. and 800 deg. 
Cent., one other increased from 0.0021 at 300 deg. Cent. to 0.0023 
at 700deg. Cent., while a fourth increased from 0.0024 at 
400 deg. Cent. to 0.0026 at 800 deg. Cent. 





MISCELLANEA. 





Accorpinc to South Africa, preparations are being 
made for getting the Durban wireless telegraph station to work, 
and there is every prospect of the service being available within 
two or three months. The site of the station is at the top of the 
Bluff, a height of 260ft. above sea-level. The station will have 
practically a range of 300 miles. It is expected that within a year 
or two all the important towns round the South African coast will 
be similarly equipped. 

Tue International Convention regarding motor traflic 
in the various countries of Europe, which has been signed by sixteen 
European powers, has been published. It provides for an interna- 
tional certificate which will be available in the territory of the 
countries concerned. Each car will be required to carry letters, 
defining its nationality, as well as the number enjoined by the 
authorities of the country. As far as possible a uniform system of 
road signs will be adopted. 


At a meeting of the Hull Chamber of Commerce last 
Monday the question of a naval base for the North-East Coast was 
considered. Mr. Fisher, the chairman, thought that they should 
act in conjunction with the Corporation, as the Mayor had sug- 
gested, in seeing that the claims of Hull were not overlooked. 
The Newcastle Chamber was taking action, and would no doubt 
press the claims of the Tyne. A committee was appointed to take 
the matter in hand and co-operate with the Corporation. 


AccorpinGc to La France Automobile, Marseilles has 
lately been the scene of certain trials of the Fabre hydro-aeroplane, 
a machine designed to travel either on water or in the air. This 
craft, which is driven by a 50 horse-power Gnome engine, has 
attained a speed of 33 miles per hour as a hydroplane, and in sub- 
sequent experiments has risen 6ft. out of the water and continued 
its onward course in the air for over 500 yards. Within the port 
itself the Fabre has made a flight at a height of 10ft., and then 
been brought gently and quietly to rest on the shore a few feet 
from the water’s edge. 


Tue British Consul at Bucharest reports that ironworks 
are to be established at Coptura-Cotroceni, Virbalau canton, 
Prahova. They will give employment at first to about 1000 men. 
The works will produce iron and steel rails, plates, angle iron, 
material for locomotive, steamer, bridge, &c., construction, and 
also boilers, tanks, plates, and sheets, T and channel! sections, 
window frames, iron pipes from 10 to 1500 mm. in diameter for 
gas, steam, water, central heating, drainage, &c.; petroleum tins, 
machinery, parts of machines, &c. Itis proposed to have three 
furnaces of the Siemens-Martin type, each taking a charge of 29 
tons. 


AccorDING to a contemporary, the report of an earth- 
quake shock at Douglas has now received a probable explanation. 
It appears that at the time the shock was felt Vickers’ firm was 
testing for the first time a 13.5 gun on their private range at 
Eskmeals, Cumberland. This is the latest naval gun proposed 
for the new Dreadnoughts. A heavy charge was put into the 
weapon, which was so elevated that the shell it fired would fall 
into the sea ten miles from the Cumberland ‘coast, and about 
thirty-five miles from Douglas. The concussion was felt for miles 
round, and it is thought very possible that it was the effect of this 
shot that was mistaken for an earthquake tremor in Douglas, as 
the time of the shock and the discharge of the gun were within a 
few seconds of each other. 


A paPER on coke for foundry purposes was read recently 
before the Lancashire branch of the British Foundrymen’s Associa- 
tion by Mr. E. L. Rhead. In opening the subject, Mr. Rhead gave 
some genera! particulars as to the manufacture of coke, showing 
that the essential idea was to drive away from the coal all volatile 
matters. Three classes of coke oyen were described, viz., the 
‘*Beehive” type, consisting of a simple dome-shaped chamber 
where the whole of the volatiles are burnt in the space above .the 
coals; the ‘‘ Retort ” type, in which the volatiles escape from the 
chambers into flues surrounding the chambers, and are burnt by the 
admission of air ; and the ‘‘ By-product” ovens, in which only the 
non-condensible volatiles are burnt in flues round the coking 
chambers. Coke for foundry purposes should be (a) strong and 
hard, (4) dense, (c) possess good cell-structure, (@) be as free as 
possible from ash, (¢) contain little sulphur, and (f) be uniform in 
texture. : 


So rapidly has the demand for electric energy grown 
lately in Wolverhampton that the Electricity Committee has 
reported to the Corporation the urgent need for additional 
generating plant. The committee points out that the capacity of 
the station is about 750 kilowatts below the safety line, and imme- 
diate steps must be taken to secure the concern against trouble 
during next winter’s heavy load. The committee recommends, 
therefore, work to cost £23,000 be proceeded with. The proposed 
extensions include a 2000 kilowatt turbo-alternator, a 500 kilo- 
watt rotary converter, switchgear, auxiliary plant, foundations, 
and erection. Also at the refuse destructor station a 500 kilo- 
watt mixed pressure turbo-alternator, with condensing plant, 
piping, switchgear, foundations, and erection. Extensions to 
feeders and distributors are estimated at £2235; fitters’ work- 
shops, building and equipment, are to cost £1850 ; services, &c., 
£1000; and contingencies and excess expenditure on previous 
loan, £1615. 


Tue crucible steel manufacturers and refiners of 
Sheffield met at the Cutlers’ Hall, in that city, last Monday, to con- 
sider the report of the International Association for Testing 
Materials. The most urgent matter, so far as Sheffield was con- 
cerned, was the proposal that blister steel, a name hitherto given 
in the Sheffield trades to cemented Swedish wrought iron, or other 
wrought iron of similar quality, should in future be held to cover 
certain materials which would permit inferior grades of steel being 
introduced into the trade with impunity. The introduction of 
these materials suggested by the International Association under 
the definition of blister steel would, it was feared, ultimately 
seriously involve the quality of both shear and crucible steel. 
Professor Arnold pointed out to the meeting the objectionable 
features of the proposal to tamper with the existing composition 
of blister steel. A committee of prominent manufacturers was 
appointed to watch over the interests of the Sheffield crucible 
steel trades so far as the proposals of the International Committee 
were concerned. 


A QUESTION was recently put to the President of the Board 
of Trade which suggested the desirability of imposing an age limit 
for passenger steamers. In his reply, Mr. Buxton said it would 
not be possible to lay down any general rule for regulating the 
number of passengers by the age of a vessel, but the Board of 
Trade would refuse to issue a passenger certificate to any vessel 
which, owing to age or any other cause, was not fit to ply with 
passengers on the intended route. Arising out of that answer, a 
suggestion has been made that, inasmuch as the main body of 
underwriters make a rule not to cover boats over forty years old, 
whether they be British or foreign-owned, the Board of Trade 
might, without unfairness to shipowners, decide that the same age 
should be the limit for passenger-carrying purposes. But inquiry 
would probably show that there is no hard-and-fast forty-years’ 
rule, or any age limit, the ownership and the underwriters’ opinion 
of the merits of the vessel being the deciding factors. Many 
passenger steamers which do their work admirably are surprisingly 
old, and underwriters are slow to insist on a time limit for well- 
built, well found, owned, and captained old vessels, covered at 
substantial rates of premium. They have found it better business, 
anyway of late, than taking the great up-to-date modern boats at 
more or less nominal rates, 
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REPLIES. 


A. M. 8.—We have heard of the material you mention, but have had no 
personal experience of it, and cannot give an opinion on its merits. 

C. M. (Sheffield).—You.will find a list of all the makers in “‘ Kelly’s Directory 
of the Engineers’ Irofand Metal Trades” under the heading Railway Tire 
Manufacturers. We can Only suggest that you ask the makers them- 
selves when their mills were put down. . Kelly lists eighteen of them. 








MEETINGS NEXT WEEK. 


Roya Institution or Great Brirain.—Friday, April 29th, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘‘Matavaunu: A New Volcano 
in Savaii (German Samoa),” by Mr. Tempest Anderson, M.D., D.Sc., M.R.L 

Tue IxstirvTion or Evecrricat Exeingkers.—Thursday, April 28th, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, S8.W. Ordinary general meeting. Paper, ‘“‘Earthed versus 
Insulated Neutrals in Colliery Installations,” by W. W. Wood. 

Tux Institution or Civi, ENGingers.—Tuesday, April 26th, at 8 p.m., 
at Great George-street, Westminster, 8S.W. Annual general meeting of 
Corporate Members only. Friday, April 29th. Students’ special visit to 
Southampton Docks, and to Messrs. Harland and Wolff's Engineering 
Shops. 

PuysicaL Society or Lonpox.—This evening (Friday), April 22nd, at 
5 p.m., at the Imperial College of Science, Imperial Institute-road, South 
Kensi 
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William Sutherland, M.A., and Professor W. Nernst on ‘‘The Specific Heat 
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DEATH. 

On the 18th inst., at his home, ‘‘Taljeriah,” Craneswater, Southsea, 
CuarLes Henry Dennam, M. Inst. C.E., for many years Chief Engineer of 
the East Indian Railway, eldest son of the late Admiral Sir Henry Mangles 
Denham, F.R.S., aged 77. 
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Compound and Superheater Locomotives. 


AN excellent discussion on Mr. Hughes’s paper 
was concluded at the Institution of Mechanical 
Engineers on Friday evening. The President, Mr. 


speaker to five minutes. He did not succeed. 
There was too much to be said by too many practical 
men. An abstract of the discussion will be found 
on page 405. It may be added that the paper itself 
and the first part of the discussion will be found in 
our issues for March 18th, 25th, and April 1st. 
Paper and discussion together place before the 
world the last words on compounding and super- 
heating on, at all events, British railways.. They con- 
firm at every step the accuracy of the opinions which 
we have always expressed. Thequestionsat issuemay 
be classified under two heads. First, they may be re- 
garded from a purely scientific point of view, which 
makes the most of the energy supplied by burning 
coal, and secondly, from the practical point of view 
which asks which system will do the daily work of 
a railway at the least cost? Mr. Hughes has 
shown that while the compound or the superheater 
engine is the’ most economical as far as the cost of 
coal is concerned, neither is better than the simple 
engine when the total cost. of haulage is taken as 
the standard of economical efficiency. — It is freely 
conceded that superheating or compounding will 
reduce the expenditure on coal and water. The 
only dispute about the matter is the amount of 
saving that may be effected. Some persons claim 
9 per cent., others over 20 per cent. But-all admit 
that there is a saving. Disputes exist, but they are 
concerned with the total saving. Here we have 
clashing evidence. One locomotive superintendent 
tells us that the economy realised is not worth 
having at the price; while from. another we 
learn that it is. We rub our eyes, and ask 


way out of the difficulty lies in asserting that the 
comparisons made are erroneous; a four-cylinder 
compound is, for example, compared with a two- 
cylinder simple engine, whereas it ought to be com- 
pared with a four-cylinder non-compound. But 
such arguments imply that the standard set up is 
not that with which the locomotive superintendent 
has to deal. The question presented to him has 
nothing to do, save indirectly, with coal and water. 
He has to move daily, say,. 10,000 tons at speeds 
varying between 20 miles and 55 miles an hour. 
What type of locomotive will do this at’ the smallest 
cost per half year? This it will be seen is a very 
simple and straightforward issue. The standard is 
no longer the weight of coal burned or water evapo- 
rated, but the total cost of hauling the 9.63 from 
Eunomia to the metropolis, a distance of 169 miles 
without a stop in 2 hours 55 min., which it ought 
to be easy to see is the only question which the 
directors have to consider. The recognition of this 
fact, the setting up of a universally accepted standard, 
is of the last importance. Unless it is recognised 
and adopted, papers and discussions are useless. 
We shall never get any farther towards a solution 
of the difficulties presented by. modern railway 
practice and reported upon by different people. In 
this way alone is it possible to eliminate numerous 
and cogent arguments which may upset really 
sound conclusions. Thus, for example, if we 
estimate the comparative merits of two types of 
engine on coal alone, it is clear that not only the 
thermal efficiency as found in the laboratory of the 
coals put on the respective tenders must be reckoned 
with, but also their suitability as railway fuels. 
A coal with a very high calorific value may be bad 
for steam producing, being brittle and prone to run 
through the bars. Or it may clinker, and make 
dirty fires. The real point for discussion is quite 
narrow in its scope. - There is the work to be done; 
there is the coal. What type of engine will do 
that particular work with the smallest outlay ? 

It was pointed out on Friday night that while 
one locomotive superintendent had gained much by 
converting simple engines into compounds, another 
had also gained much by reversing the process, and 
converting compounds into simple’ engines. We 
have before now said the locomotive is all things to 
all men. Here is an apt confirmation of the truth 
of the statement. The puzzle to be dealt with just 
now centres on this point: Why is it that the 
superheater or the compound locomotive gives so 
much better results on some railways than it does 
on others? So far it seems to be impossible to find 
a satisfactory reply. Why, for example, does the 
compound engine enjoy a popularity on the Con- 
tinent that it does not have here? The attempts 
made to satisfy inquiries are not very successful. 
One is that the coal consumption is estimated or 
calculated on a different basis from that used here. 
An example of this line of argument is supplied in 
this country by the way in which goods and pas- 
senger mileage are calculated. It has often been 
pointed out that compounding ought to show to 
more advantage with goods than with passenger 
engines. In practice, however, there is, it is said, 
no such difference. This uniformity is due to 
the circumstance that, while about 90 per cent. of 
passenger engine mileage is spent in hauling trains, 
not more than 70 per cent. is so spent by goods 
engines, the remainder representing shunting work, 
which is not reduced in cost by compounding. 
Furthermore, intermediate receivers of proper 
dimensions, say, 1.5 times the capacity of the 
small cylinders, cannot’ be used; because in 
shunting, the steam in the receiver keeps the 
engine running after the regulator is closed, which 
is not only inconvenient but dangerous. 

The locomotive is extraordinarily fiexible in its 
power of meeting demands on it; but this very 
flexibility sets up problems which are hard to 
solve. Thus on Thursday night. Mr. Aspinall 
mentioned the fact that he had designed and 
set to work in a district ten tank engines. 
It was reported to him that these engines were 
doing the same work as their predecessors with 7 lb. 
of coal per mile less. As there was no ostensible 
reason for this, he did not believe it.. He felt that 
the novelty would wear off. But it did not, and so 
he went, finally, and investigated the case himself. 
He found that the saving was under rather than 
over-stated. But the old and the new engines being 
nearly alike, he was never able to arrive conclu- 
sively at the cause of the economy. The work of 
hauling the tenders might account for one half the 
saving, but not more. The argument he used was 
quite legitimate and valuable. The difficulty of link- 
ing cause and effectis the source of much uncertainty 
in design and weakness in argument. It is almost 





ourselves how this contradiction can exist? One 





a truism that one engine out of a dozen of the same 
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pattern might turn out a black sheep, or, on the 
other hand, better than all the others. Railway 
men believe in good and bad luck. Story after 
story might be cited to prove this. Here is one. 
Many years ago there were ten or a dozen passenger 
engines built to work the North Wales section of 
the L. and N.W. Railway. One of these ran off the 
road the first day it was taken out and killed a man. 
Its subsequent life was short; it got into every 
conceivable mischief—derailments, collisions, run- 
nings over at level crossings, and so on. At last no 
driver would take it out, and it was broken up. It 
is said that when the fire-box was being taken out 
of the boiler a passing foreman in the yard re- 
marked that “it was a good job, as now she could 
do no more harm.” As he spoke the inside box fell 
out, and the lower edge caught his foot and cut it 
in halves at the instep. The story may be taken 
for what it is worth, but there can be no question 
that among engine-drivers and firemen superstition 
in some cases will make engines appear much 
better or much worse than they are. Where coal 
is actually weighed out with care it can have 
little effect ; where it is not, faith in a particular 
engine will maké it appear much better than it 
really is, and vice -versd. 

The general conclusion to be drawn from Mr. 
Hughes’ paper and the information supplied and 
the opinions expressed is that it is not wise to 
dogmatise about a locomotive, or assert that any 
one type is and must of necessity be better than 
any other type for a particular purpose. Mr. 
Michael Longridge, with much pertinence, pointed 
out that comparisons drawn between stationary 
mill engines and the locomotive are likely to be 
very misleading. There is the variable back 
pressure, there is the variable load, there is the 
variable piston speed, there are the variable 
points of cut-off, there is the variable condition of 
the furnace, of feed to the boiler. The list might 
be much expanded. On land the compound engine 
is worked with a condenser and under the con- 
ditions which are most conducive to economy. 
No true comparison can be made. 

The only definite lesson to be drawn teaches 
the advisability of hitting on some precise design 
of compound engine, and building a sufficient 
number to it to do the whole work of a con- 
siderable district without the intrusion of loco- 
motives of a different type, even for an hour. At 
the endof aclear year let stock betaken, and the figures 
compared with those of the preceding year. In this 
way, and in this way only, can a conclusion be 
arrived at which will really be unimpeachable. The 
difference between one well-designed compound 
locomotive and another is too small materially to 
affect the result. An experiment carried out in 
this way on a sufficient scale would give definite 
results. But care should be taken that for that 
year the whole traffic of the given district shall be 
worked only with compound or superheater loco- 
motives, or a combination of thesystems. It might 
be troublesome, as an experiment, but it would be 
well worth the trouble. 


Labour and Government. 


WE print to-day the third of a series of articles 
on insurance against unemployment, written for 
THE ENGINEER by a correspondent who is well 
situated to speak with some weight on this subject. 
These articles are put before our readers, not 
because we are in sympathy with unemployed 
insurance as it is there understood, but because it 
is desirable that both sides of the question should 
be studied. We have already had the employers’ 
view ably presented by Sir Benjamin Browne in our 
issue of March 25th. Between him and our 
correspondent the difference seems to be that the 
former opposes Governmental insurance on prin- 
ciple, whilst the latter favours it because it is 
practicable. How it could be done seems to be far 
more important in his eyes than the question 
whether it should be done at all, and the fact that 
in the labour exchanges we have an element 
essential to success is sufficient to convince him 
that insurance should be established. This, we 
submit, is a wholly wrong point of view; every- 
thing that is possible is not expedient, and it is far 
more important that we should have a sound 
argument why the bulk of insurance against unem- 
ployment should be paid by the general public 
than that we should consider the weaknesses 
of plans that have been tried and have failed in the 
past, or that are now proposed. So far, there has 
to our mind been no argument in favour of 
these insurance schemes half so cogent as Sir 
Benjamin Browne’s arguments against them, and 
Sir Benjamin, we know, reflects the feeling of all the 





more broad-minded employers. That is to say, he 
rejects the scheme in spite of his inward impulse to 
accept it,’ just as one may do violence to his 
feelings in refusing a beggar in the street a penny 
because of his conviction that indiscriminate 
charity is bad. 

If we look more closely at this combined scheme 
of labour exchanges and unemployed insurance, we 
cannot fail to note that it is leading us down 
a precipitous path. The exchanges have been in 
operation for only a brief time, but already we hear 
rumours of dangerous developments. We note that 
various bodies, which are either more or less under 
the influence of the Government, have been 
instructed or requested to engage all their men 
through the exchanges. Such a policy must 
inevitably lead by degrees to the condition of 
affairs when no Government contractor ‘can 
engage his men how and where he will, but 
must seek them at the exchanges, and after 
that step by step we shall reach the object, 
desired no doubt by the promoters of the scheme, 
that no labour of any kind shall be exchanged 
except under the eye and through the agency 
of the Government. This is obviously the view 
of responsible Ministers, for Mr. Churchill said 
last week “he looked forward to the day when 
the use of the labour exchange would not be on 
a wholly voluntary basis, when, at any rate for 
certain kinds of engagements of very precarious 
and transient tenure, the use of the labour 
exchange would be obligatory.’’ It is clear, then, 
that the intention is to follow the line we have 
foreshadowed, but observe what must be the result. 
If the Government insists that it and it only shall 
have the right to exchange labour, then it must in 
a short time, by a very obvious progress of ideas, 
become responsible for labour, and it must either 
find work or its equivalent—money—for all that 
demand it. In fine, we are, by an insensible pro- 
gression, likely to discover ourselves saddled with 
a Right-to-Work law, none the less powerful be- 
cause it is unwritten. The unemployed insurance 
scheme lends also its weight to the same end of 
the beam. Once the Government admits its 
obligation to support a man who is out of work, 
and inevitably, step by step, the idea must gain 
ground that the Government is responsible for any- 
one who is unemployed. It would appear, more- 
over, from Mr. Churchill’s speech of last week 
that as compulsion is to be used in the ex- 
changes so it is to be used in insurance. Does 
not this make it still more obvious that the result 
of forcing the workers to depend upon the Govern- 
ment to find them work, whilst the Government 
extorts their insurance premiums, saddles the 
Government with the moral right to find work or 
bread ? 

At the present moment all labour legislation is 
moving in the same direction. The workman is 
now no longer responsible for his own freedom from 
accident, nor for his own comfort in old age; his 
hours of work are prescribed for him and his mini- 
mum wages. In the early future he will not be 
responsible for his own employment, and _ will 
demand the support of the Government as his 
right. The legislation of the last decade, and more 
particularly of the last three years, has robbed the 
workman of his self-reliance and independence. 
The Workmen’s Compensation Act, with its corol- 
laries and the ridiculous interpretation of its clauses, 
Old Age Pensions, the Trade Boards Bill, Labour 
Exchanges, and Unemployed Insurance all lead in 
the single direction of a union between Government 
and Labour of a kind which can be good for neither. 
We have the latest example in this insurance against 
unemployment scheme, for it is said that insurances 
are to be effected by subsidies granted to trades 
unions, and we shall reach the unfair position when 
the Government actually supports institutions which 
are only too frequently inimical to capital. We 
have great respect for a well ordered and well con- 
ducted trades union, and it is because we are con- 
vinced that such unions are now doing this work of 
insurance in the right way and for the right people 
that we withhold our support from the scheme 
now foreshadowed. 


The Eight Hours Act in the North. 


BECAUSE the Northumberland miners who have 
been on strike have decided to give the new Eight 
Hours Act agreement a trial, it must not be 
assumed that the trouble is over. So profoundly 
dissatisfied are the miners with the new conditions 
that they have only consented to work at the 
urgent request of their leaders, and upon the 
distinct understanding that at the earliest possible 
moment their union will seek to have the agree- 








ment altered and the obnoxious three-shift system 
abolished. Even upon these conditions, and under 
the threat of having their strike pay stopped, it jg 
only by a very small majority that « purely pro. 
visional peace or an armistice has been patched up. 
The men declare that the new multiple-shift system 
must go. They only consent to work upon it under 
protest, and in order to put themselves in a consti. 
tutional position to use the whole forces of their 
union to remove their grievances. On the other 
hand, the coalowners declare that the new agree. 
ment is their last word so far as concessions are 
concerned. It is only upon the principle that they 
may be permitted to work the pits such shifts 
as they deem necessary that the owners have been 
willing to re-adjust the miners’ pay rates and allow- 
ances. If the men insist upon the abolition of the 
multiple-shift system, then the owners willinsist upon 
wage reductions in consideration of the eight hours’ 
restrictions. And wage reductions, either directly 
or indirectly, are what the miners do not intend to 
stand. All along they have been assured by their 
leaders, official and unofficial, that they would get 
all the advantages of the Eight Hours Act, in the 
matter of lessened hours, without any disadvantage 
in the shape of reduced wages. 

The owners have already granted all they can be 
expected to grant in the way of increased pay rates 
to minimise the men’s loss in earning time. The 
owners have done this partly at the expense of their 
own profits, and partly at the expense of the coal 
consumer. The miners have thought, and have 
been distinctly told by some of their leaders, that 
all additional cost of operating the pits could be 
charged to the consumer in the shape of dearer coal. 
But it is now discovered that there is a point beyond 
which the price of coal cannot go, in existing trade 
conditions. Many shipowners and others have gone 
to the Continent for coal. Even a railway company 
has sent to Germany for it. The consumer is stand- 
ing all he can stand. The coalowner is standing all 
he can stand. The miner will have to stand some- 
thing. But the miner is not prepared to sacrifice 
anything. The men in the North will have neither 
reduced pay nor inconvenient hours if they can 
help it. The agreement which came into force with 
the Eight Hours Act will be terminated at the 
earliest possible date, and negotiations started for a 
new agreement. In the words of one of their 
leaders, the North Country miners will “light up 
the country”’ if their grievances are not remedied. 
And these grievances are due, not to the avarice of 
the men’s employers, but to bad legislation. 

The trouble is by no means over. The coal- 
owners are preparing to stiffen their backs. 
Nothing further can be got out of the coal con- 
sumer at present. And profits are getting within 
measurable distance of vanishing point. If further 
additions have to be made to the cost of ‘operating 
the pits by the men refusing to work on the 
multiple-shift system, which the owners were 
advised on high authority to adopt when the 
Eight Hours Bill was passed, then part of 
this additional cost must fall upon the miner. 
But the Miners’ Union is pledged to suffer 
no reduction of wages. What, then, is going 
to be done when the present agreement is ter- 
minated by the miners in an effort to get the 
multiple-shift system abolished? The outlook is 
black. The trouble, as we have said, is due to the 
mistaken action of Parliament. So it is to 
Parliament that the miners, the coalowners, and 
the coal consumers must look to remedy the 
trouble. Whatever the mining community in other 
parts of the country may desire, or be prepared to 
tolerate, the fact stands out clearly that the people 
of the North do not desire, and will not tolerate 
quietly, the useless, costly, and vexatious Hight 
Hours law. Then let Parliament admit its error 
and amend the Act by adding a local option 
clause, permitting the dissatisfied districts to con- 
tract out of the measure. 








UNEMPLOYMENT INSURANCE. 
(From a Special Correspondent.) 
No. II.* 
A REPLY TO SIR BENJAMIN BROWNF. 
Tuer: is always a distinct advantage in discussing an 
industrial issue with so fair-minded and enlightened a 
captain of industry as Sir Benjamin C. Browne has 


invariably shown himself to be. His letter to THE 
EnGIneer of March 25th was no exception to the rule, 
though I must frankly confess to a feeling of surprise that 
so competent a critic of legislation for the amelioration 
of our industrial conditions had failed to take into con- 
sideration the mainspring of the Government measure— 
the piece of machinery without which it would be open to 
far more serious objection than Sir Benjamin offers. He is 


~* No. II. appeared April 15th, 











THE ENGINEER 





413 





Aprit 22, 1910 





——— 


alive to the fundamental necessity for a check, since he 
gays :—* We would all stretch a very long point in order to 
help them (unskilled labourers) and, provided that some 
safeguards could be found to ensure that this money went 
only to those who were genuinely willing to work, and 
who were out of employment through no fault of 
their own, I think we should all be willing to pay money 
and try very hard to make the principle succeed in some 
shape or form. The unskilled labourer cannot support a 
union strong enough to provide funds for this purpose.” 
That assurance is valuable, and when he has reconsidered 
the position in the light of the facts which I hope to place 
on record, and of the actual scheme of the Government, 
I make no doubt that Sir Benjamin will extend it to the 
whole plan. He is absolutely right in putting his finger 
on “the provision of some safeguards" as the condition 
on which alone employers will support even a limited 
scheme. The Government is clearly at one with Sir 
Benjamin, as I have already shown. 

In 1906 the Imperial Statistical Department of Ger- 
many published an exhaustive report which went to the 
root of the whole matter. This is its conclusion :— 
“On one point all proposals agree, one point emerges 
clear in the adjudication upon every practical scheme, 
ie., that in every form of unemployed benefit or insurance 
an adequate system of labour exchanges is of the first 
importance.” An official labour exchange, testing the 
reality of unemployment, limiting the period of lack of 
occupation, finding a succession of jobs, if necessary, 
before the workman obtains another permanent sitdation, 
and always requiring him to put in a weekly appearance 
and take work which may be offering before unemploy- 
ment maintenance is forthcoming, is the answer—and, as 
it seems to me, the complete reply—to Sir Benjamin 
Browne’s fears. No out-of-work trade union benefit is 
likely to be more closely guarded than the payment of 
State unemployment insurance. To the willing worker 
employment will be more acceptable than the out-of-work 
allowance. The mechanic who is disposed to fill in the 
interval between the completion of one job and the finding 
of another with a short holiday will be perfectly free to 
do so, but absolutely at his own expense and to his own 
prejudice. The Government, at any rate, have adopted 
the labour exchange as the essential feature—in point of 
fact, the pivot—of their plan of State insurance against 
unemployment. That fact, of fundamental importance, 
meets the strongest criticism offered by Sir Benjamin. 

“ Hitherto among mechanics,” he says, “ this work (of 
provision against unemployment) has been done by the 
trade unions, and done extremely well, although I fear 
that during the last few years they have found that no 


the workman, and at no point pauperising the industrial 
population. 

I do not follow Sir Benjamin into discussion of the 
“ strong feeling both in and out of Parliament that the 
poorer classes ought to be helped by drawing money from 
the wealthier,” for what appears to me to be the good 
and sufficient reason, indicated in the last paragraph, 
that the ultimate purpose and not impracticable 
expectation of the Board of Trade, which is accepting 
responsibility for the unemployment insurance scheme, as 
for the labour exchanges, is rather to reduce than to in- 
crease the demands upon employers. It is the complaint 
of the controllers of many large industrial concerns in 
populous centres that they are severely handicapped in 
their enterprises by the increasing burden of the local 
rates. The aim of the policy of social reform which has 
been deliberately adopted by the Government—to whom 
we may at least give credit for good intentions, whilst 
reserving the right to criticise ways and means—is to 
substitute preventive measures for that “ curative ” system 
of the Poor Law which is this only in name, and to replace 
the wasteful expenditure on the wastrels of our industrial 
civilisation with reproductive and economical expenditure 
on the sustenance and succour of the honest, industrious 
and thrifty workpeople. Whatever else we may say of it, 
this is commended to our favourable consideration as an 
attempt to replace chaotic conditions by something in the 
nature of an intelligent, co-ordinated plan, designed to 
remedy, and not merely palliate, the social ills which dis- 
figure an industrial State. 

In the light of these considerations I have some con- 
fidence that Sir Benjamin Browne will be disposed to 
give the Bill of the Government—when it is produceed— 
a more favourable review ; and I may extend my appeal 
to other captains of those great industries for whose 
interests THE ENGINEER stands to enter fully into the 
convictions which are behind the measure and the 
practical statesmanship which commends it to their 
| valued co-operation. Much of the success of such legis- 
lation must depend upon the reception which it obtains 
at the hands of employers ; and, if the Bill be considered 
| in an atmosphere uncharged with prejudice and unbiassed 
| by fears that “Social Reform” is only “Socialism” by 
| another and more alluring name, there is hope that Sir 
| Benjamin Browne and his order may be able to say, 
| without exception, limitation, or any qualification, 
we might look on it with a considerable amount of 
sympathy.” 





| « 








funds that they could subscribe were equal to the strain | THE BOOKS OF THE LOCOMOTIVE. 


caused by the large number of unemployed, and this, of | 


course, must be borne in mind.” Here Sir Benjamin | 
touches the fringe of another serious phase of the pro- | 
blem. There is no question that the financially strongest of | 
our trade unions regard the future with anything but | 
confidence in their power to meet the strain of cyclical | 
periods of unemployment due to unforeseen causes of 
which the American crisis of 1908 was an example. It isnot 
alone the heavy draughts upon accumulated reserve funds, 
but the drain upon actual membership which weakens 
the unions almost beyond the point of recovery from these 
crises. Of course, those unions which give least, and less 
regularly and continuously, in the form of out-of-work 
benefits suffer most at such times. Thus from 1900 to 
1906 the membership of bricklayers’, masons’, and 
plasterers’ unions declined 25 per cent., whilst in the 
unions of carpenters, plumbers, and painters, where 
stationary unemployed benefit is given, the severe 
depression was so effectually met that the membership 
actually increased 24 percent. The inference, obviously, 
is that, if the union benefit is supplemented by State 
insurance against unemployment, the trade unions will 
be kept on their legs throughout the severest and most 
prolonged crisis. This, Sir Benjamin will agree, is a 
consummation devoutly to be wished. 

I invite him to consider all that this means. The 
morale of the workmen is maintained at least at its 
normal standard. The deterioration of character and the 
loss of physical fitness which must follow unemployment 
and privations, particularly in the case of married men, 
are avoided. To take the most material view of the 
matter, we are spared the burden of wives and children, 
and of the workmen themselves, upon the poor-rates. In 
the skilled trades, with which Sir Benjamin is specially 
concerned, the technical ability of the workman, his 
trueness of hand and eye, are also maintained, to the 
inestimable advantage of the trade, the employer, the 
workman, and the State. 

[ put it pointedly to Sir Benjamin that the employer 
himself, if—unlike the more enlightened and _ truly 
patriotic captains of industry—he regards this matter solely 
from the business standpoint of his personal loss and gain, 
may well prefer to pay his contribution to the State 
insurance fund, rather than face an increased poor-rate, 
which he knows will only represent a bare pittance to the 
family of the workman, whilst two-thirds are drained 
away by the costly system of Poor Law administra- 
tion. No degradation, no taint of pauperism, attaches 
to unemployment insurance. The workman himself 
has made his contribution to this provision and 
appreciates the fact that the contributions of the 
employer and the State also represent enlightened self- 
interest. Failing the ability of the labour exchange to find 
employment this week, he draws out-of-work pay as a 
matter of right and with no sense of dependence, and 
returns to the bureau to seek the job which, voluntarily or 
compulsorily, he has to take if in the future he wishes to 
have the continued right to draw upon the insurance fund 
when no wage is forthcoming. The cost of the adminis- 
tration of labour exchanges, through which the scheme of 
State insurance against unemployment will be carried 
out, will be in gratifying contrast with that of the Poor 
Law system, and we shall have the satisfaction of knowing 
that the expenditure will have distinctly remedial effects, 
maintaining the self-respect and proper independence of 











By LAWFORD H. FRY. 
No. I'V.* 

CHRONOLOGICAL order now leads to the consideration 
of two American books which illustrate the progress made 
in the United States in investigating the various phases 
of locomotive performance. There has always been a 
very free interchange of ideas between the engineers of 
the American railways, and numerous committees of the 
American Railway Master Mechanics’ Association have 
been appointed to study questions of design, perform- 
ance, and proportions. All of this has made for uniformity 
of design, and has stimulated the investigation of the 
rules governing locomotive proportions. Of the two 
books above mentioned—* Locomotive Operation,” by 
G. R. Henderson, second edition, 1907, and “* Locomotive 
Performance,” by Professor W. F. M. Goss, 1907—the 
date of publication in book form does not indicate the 
real order of priority, as the greater part of Professor 
Goss’s work had been previously communicated to various 
engineering societies. 

Professor Goss was the first to undertake laboratory 
research work on the locomotive, and his book is the 
result of experiments 
laboratory of Purdue University. The locomotive testing 
plant at Purdue has enabled a wide range of research 
work to be undertaken, and detailed studies of locomotive 
performance to be made, in a way which would be 
impossible in service tests. The purpose of the book is 
to make a permanent and accessible record of the work 
of the laboratory, and the particulars of the large number 
of tests are given in detail, so that one may draw one’s 
own conclusions. At the same time, Professor Goss 
presents the results of his studies of the more important 
functions, such as changes in speed and cut-off, boiler 
performance, spark and radiation losses, action of the 
front end, action of the counterbalance, &c. Probably 
the most important part of the book is that devoted to the 
boiler, in which Professor Goss shows that the relation of 
boiler efficiency to rate of evaporation is very closely 
that expressed by the equation E = 10.08 — 0.296 H, 
where E is the pounds of water evaporated from and at 
212 deg. Fah. per pound of coal, and H the pounds evapo- 
rated per square foot of heating surface per hour. The 
form of the equation will doubtless hold for all boilers 
of design similar to that tested, but the constants may 
change with the proportions of the boiler, and will of 
necessity change with the character of the fuel employed. 
In summing up, Professor Goss says that the results of 
the tests have shown the importance of a thorough study 
of the smoke-box gases if any precise analysis of the boiler 
action is to be made. We may add that since “‘ Locomo- 
tive Performance” was written, Professor Goss has 
directed the tests on the Pennsylvania Railroad testing 
plant at St. Louis—fully described in the report, “ The 
Pennsylvania Railroad Company at the St. Louis 
Exhibition, Locomotive Tests and Exhibits, 1905 "—and 
has carried out more recent tests for the Carnegie Insti- 
tution, in all of which analyses of the smoke-box gases 
were made, These subsequent tests all show that the 
fall in efficiency with increased evaporation can be 
accurately expressed by the equation to a straight line of 
the general form given above, and an examination of the 
smoke-box gases makes it clear that the drop in the boiler 
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efficiency is due to a reduction in the efficiency of 
the combustion and not to an increase in the heat lost in 
the smoke-box gases. This was shown by Mr. Nadal, 
whose book is noticed below. The results of his original 
boiler tests lead Professor Goss to conclude that the action 
of the boiler is dependent only on the weight of steam 
exhausted, and that provided the smoke-bex vacuum is 
the same, the heavy exhaust incident to slow running is 
as efficient as the lighter and more rapid high-speed 
exhaust. Professor Goss says that this conclusion is con- 
trary to a very wide-spread opinion among railwaymen, 
and we have already seen that Forney and von Borries 
believed that high speed conduced to boiler efficiency. 
Two remarks may be ventured. In the first place, those 
believing in increased boiler efficiency at high speed have 
not supported their belief by any definite figures, while 
Professor Goss has many tests confirming his views. 
Secondly, it is possible that the speed of travel may 
influence the draughi, and this condition would not be opera- 
tive in experiments conducted on a testing plant. The 
question may, therefore, be considered to remain open. 
From the tests on cylinder performance, it is shown that 
a certain speed, which for the Purdue engine was about 
190 revolutions per minute, the steam consumption 
per indicated horse-power is a minimum, and that con- 
sequently it is desirable to choose driving wheel diameters 
which will enable the locomotive to work normally at 
this advantageous speed. i 

Professor Goss, in summing up the lessons taught by 
the tests shows that the locomotive on which most of 
the tests were made, when using the light friable Indiana 
coal, could evaporate for each square foot of heating 
surface 12 lb. of water per hour from and at 212 deg. Fah., 
and about .43 horse-power could be developed per square 
foot of heating surface. This engine worked with about 
130 lb. boiler pressure, and the economy obtainable with a 
higher boiler pressure is shown. The efficiency of a boiler 
can be increased either by increasing the working pressure 
or by increasing the size and capacity of the boiler. 
Either of these changes will involve an increase in 
weight, and Professor Goss shows that if a boiler has a 
pressure of 180 lb. per square inch, it will be better, 
from the simple standpoint of efficiency and neglecting 
the question of maintenance, to apply any allowable 
increase in weight to increasing the size rather than to 
increasing the pressure. It is impossible in the present 
space even to touch on all of the interesting problems 
dealt with in this book, and we must pass on to the con- 
sideration of “ Locomotive Operation,” by Geo. R. Hen- 
derson. 

Mr. Henderson says that the object of his book is 
to give a complete and systematic discussion of the 
theory and practice of locomotive operation, examining 
the locomotive in motion, and the effects produced on 
itself and on the track, and determining the amounts of 
water and fuel consumed. American practice receives 
the first consideration, but in some ways this is not a 
disadvantage, as the variation in working conditions is 
wider than in Europe. Temperature changes of from 
40 deg. below zero to 1380 deg. above, Dakota in winter 
to Arizona in summer, have to be considered, and a very 
wide range of fuels, from anthracite to lignite, is offered 
for study. Mr. Henderson gives a considerable amount 
of mathematical analysis, and attempts to suit the treat- 
ment to both the elementary and the advanced student, 
which sometimes lengthens the examination of a problem. 
A striking and useful feature is the frequent employment 
of graphical methods for expressing the meaning of 
formule. The diagrams thus obtained for the variation 
of tractive effort throughout the stroke, and those showing 
the relation between power, speed, and fuel and water 
consumption, are particularly instructive. In discussing 


the coefficient of adhesion, Mr. Henderson quotes 
| Wellington’s figures, which are :— 
Ultimate coefficient of friction between wheel and 
rail with heavy load and favourable conditions ... 0.35 
Working coefficient with sand eee 0.33 
Working coefficient dry rail in summer... 0.25 


Working coefficient in winter, damp or frosty rail 0.20 


and shows that the Master Mechanics’ Associa- 
tion recommended in 1887 the following factors 
for the relation between maximum tractive force 


at rail—machinery resistance deducted—calculated by 


2 
0.8 Pd’e and the weight on driving wheels :— 


the formula 
Passenger engines, 0.25; freight engines, 0.235; 
switching engines, 0.22. The tractive foree on which 
these factors are based is the mean force through- 
out a revolution, and it has been shown that tie 
maximum force during a revolution is about 20 per cent. 
greater than the mean, so that with a factor of 0.25 as 
above, it would be necessary to have an ultimate coefficient 
of 0.30 to prevent slipping at the point of maximum 
rotative force. Thus the results of American practice con- 
firm Wellington’s figures. From the study of the steam 
action as brought to light by tests by Professor Goss and 
others, it is shown that the steam consumption per indi- 
cated horse-power hour varies with cut-off and with speed, 
and that for constant cut-off and variable speed the mini- 
mum steam consumption will occur at some speed between 
100 and 200 revolutions per minute, and that with constant 
speed the minimum consumption occurs with about 25 per 
cent. cut-off. The minimum consumption is in general 
about 23 lb. per indicated horse-power. For determining 
the water consumption in practice it is proposed to count 
on 28 lb. of water per horse-power, and to assume that 
each square foot of heating surface will evaporate 12 |b. 
of water per hour, thus counting on 0.43 horse-power per 
square foot. The characteristics of various fuels are dis- 
cussed, and it is shown that for low-grade bituminous 


or for slow burning anthracite it is necessary 
in order to allow for the slower rate of com- 
bustion to provide approximately twice as much 


grate area as would be required for free burning bitumi- 
nous coal. The figures given for rates of combustion are 
very high, 200 lb. of bituminous coal being given as the 
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maximum sustained amount which can be fired per } 
square foot of grate per hour. Diagrams are given to | 
show the decrease in efficiency as the rate of firing is | 
increased, and though the analysis of the processes | 
involved might have been extended, yet the results are in 
accordance with current practice. An interesting chapter 
is devoted to showing the influence of various conditions | 
of speed and load on a locomotive in its commercial 
capacity, as a machine hauling trains at the expense of 
fuel consumed. 





ELECTRICITY IN MINES. 


AT the annual meeting of the Mining Institute of Scotland, | 
which was held in the Technical College, Glasgow, on Wed- | 
nesday evening, the 13th inst., under the chairmanship of Mr. | 


Robert McLaren, H.M. Inspector of Mines, some interesting | 


views were elicited from electrical and mining men in relation | 


by Mr. Robert Nelson, H.M. Electrical Inspector of Mines. 


“Mr. Frank Onslow said that in the present transient state | 
of electrical matters it appeared to him quite an erroneous | 


procedure to advocate that any particular system of supply, 
source of supply, or class or type of cable should be univer- 
sallyemployed. Mining managers were generally quite alive 
to the risks involved by the use of electric power, and to the 
importance of keeping their collieries free from accidents of 
any description, hence it could be safely left to them, in con- 
junction with their engineers, to adopt the system best 
suited to their collieries. 

Mr. C. A. Atchley observed that mining engineers would 





surely welcome Mr. Nelson’s definition of what he considered 
to be a satisfactory earthing, as this had been a contested 
point almost since the time when the necessity for earthing 
in connection with mining electrical installations became an 
acknowledged fact. To those mining engineers who had 
become used to the unarmoured cable system, and who might 
be prevailed upon to introduce the armoured system, it would 
seem necessary strongly to emphasise Mr. Nelson’s warning 
that such a system was much more dangerous than that 
embodying unarmoured cables, unless every precaution was 
taken to ensure that the whole armoured system was made 
electrically continuous back to suitable earths. 

Mr. Sam Mavor remarked that it would be noticed that 
Mr. Nelson at the beginning of his paper somewhat curtly 
dismissed continuous current in favour of the three-phase 
system. Now, he did not think that dismissal was warranted. 
However, with regard to the adaptability of the rival systems 





to the Scottish collieries, he thought this was much less a 
matter for electrical experts than for colliery engineers. 
Mr. Anderson ventured the opinion that in a great many 


cases colliery managers and electrical engineers were badly | 


advised to adopt the three-phase system, when, from every 
point of view, the conditions conclusively pointed to a direct- 
current supply. 

Mr. J. T. Forgie said that those who had experience of | 
electricity for a number of years had found that in Scotland, 
at all events, the continuous-current system had been 
remarkably successful. He was well aware that there were 
colliery engineers who had a large experience of both systems 





—alternating and continuous-current—and who were most 
decidedly in favour of the alternating supply. These, how- 
ever, were English people, and he as a Scotsman who had a 
large experience both in large mines and small mines— 
especially of small mines—had no hesitation in saying that 
for a small installation the continuous-current system was 
most certainly the best. 





THE IRON AND STEEL INSTITUTE.—We are asked to state in con- 
nection with the programme of the annual meeting of the Iron and 
Steel Institute, that the Lancashire and Yorkshire Railway is 
included among the railway companies which have joined in grant- 
ing a reduction in return fares from May 3rd to 6th (inclusive) to 
members of the Institute travelling to London to attend the 
annual meeting. 
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8}-INCH SCREW-CUTTING LATHE. 


THE lathe illustrated on this page, besides being of quite 


| modern design, possesses one or two special features to which 


attention may be called. The chief of these is the all-gear 


| headstock, which is fitted with steel gearing throughout, 


giving the unusually wide range of speeds of nearly 50 to 1, 


|and enabling the lathe to be run at the proper cutting 
speed for the largest diameter of work it will admit, 


while possessing sufficient power to ‘‘ rough down’’ almost 
any work within its capacity. As will be observed, the head- 


| stock is provided with fast and loose pulleys for direct driving 
| from the line shaft, giving eighteen suitably graduated spindle 
| speeds. The lathe spindle is of high-carbon steel, and revolves 
| in phospor-bronze square steps. The gear ratios are easily 
| changed by means of the handles placed in front of the head- 


stock, pointers being provided to indicate the spindle speeds. 


| The first motion shaft and the lathe spindle itself are fitted 


with ring lubrication, and the thrust of the spindle is taken 
on a ball bearing of ample proportions. The bed is wide, 


to a paper on “Electricity in Mines” recently contributed | deep, and of solid box section, ample bearing and guiding 
v | surfaces being provided for the carriage. 


The latter is of 
good length, and the compound slide rest has a graduated 
swivel for taper work, while the tool post can be arranged as 
a 4-tool turret if required. Positive feeds are provided, an 
interlocking device being used to prevent two feeds being in 
operation at one and the same time. Four changes of feed 
are possible, any one of which can be instantly obtained bya 
movement of the handle shown. The arrangement of this 
mechanism is such that a slight touch will throw the feed 
out of gear. 

The loose headstock is arranged to set over for taper turn- 
ing, and is secured to the bed by means of two bolts, in addi- 
tion to which it is positively held by a pawl engaging in 
teeth cast in the bed. To lock the spindle a suitable cap is 
fitted, gripping it from below, enabling the correct alignment 
to be preserved. The lathe illustrated has a gap, which the 
makers consider as wide as can safely be allowed without 
resorting to a gap piece, but the design of the bed is such 
that there would be no difficulty in extending the gap and 
providing the necessary gap piece if desired. 

The following are the leading dimensions of the lathe :— 
Height of centres, 8$in.; length of bed, 8ft.; width and 
depth of bed, 16}in. wide, 1lin. deep; will admit between 
centres 3ft.; fast and loose pulleys, 15in. diameter, 3}in. 
wide; speed of fast and loose pulleys, 425 revolutions per 
minute; at this speed the belt and gearing will transmit 
6 horse-power; spindle speeds, 9 to 381 revolutions per 
minute ; front bearing of spindle, 4in. by 64in.; rear bearing 
of spindle, 2$in. by 5fin.; 
spindle, 24in.; lathe will swing over carriage 12}in.; will 
swing in opening without gap piece, 28in. by Tin. 

The makers of the lathe are Thomas Ryder and Son, 
Turner Bridge Ironworks, Bolton. 








MEASURING AND MIXING MACHINE FOR 
POWDERS. 

A FEW days ago a demonstration of the working of a 
machine called ‘‘ The Apportioner,’’ was given by Messrs. 
Davis Brothers, Barton House, Manchester, at the works of 
Barlow and Chidlaw, Limited, Pendleton. The essential 


| feature of the machine is a helical screw on a tapered barrel 


revolving in a cylinder forming the lower portion of a hopper 
containing the powder. The machine which we saw at work 


had four such screws, each passing, in certain predetermined | 


proportions, powdered materials which were afterwards | 
i | addition, the motor fields were provided with solenoid 


mixed in a revolving mixer forming part of the machine. 
The sketch given herewith will serve to illustrate the action 
of the apportioner. 


by which they are driven by suitable gearing. The body of 


the screw, it will be seen, is tapered, while the outer periphery | 


of the helix is constant, so that the space between the body 
of the screw and the inner wall of the cylinder varies. By 
changing the relative positions of the hopper B and screw A, 


diameter of loose headstock | 


| done of late. 


The hoppers B are fixed so as to permit | 
the proportioning screws A to revolve freely, and also to be | 
moved longitudinally between certain limits along the shaft, | 


varying quantities of any dry powder can be discharged 
through the end of the spout G. In order to check or gauge 
the proportion of the ingredients dealt with, triangular 
receptacles H are fixed on the shaft D—which is also driven 
by suitable means—and these intercept the fall of the 
materials. By a simple means they can be caused to deflect 
the flow of the materials to a receptacle instead of allowing 
them to fall into the shute E. When the correct proportions 
have been found in this way, the powders travel by way of 
the shute E into the revolving mixer F, from which they are 
delivered, thoroughly commingled in a homogeneous mass. 
The materials are fed into the hoppers B through funnel- 
shaped mouthpieces which are caused to vibrate. 

The machine worked sufficiently satisfactorily to show that 
its main principle of action was sound, but a modification will 
probably be found desirable in connection with the revolving 


“y 


MIXING MACHINE 


measuring devices, which were kept in motion—involving a 
certain loss of power—when not required. It will also be 
found necessary when dealing with dusty powders, to provide 
dust-excluding bearings for the shafting. Both these points 
will, no doubt, receive attention by the makers. 








ELECTRIC BRAKING OF TRAMWAY CARS. 


AT a meeting of the Glasgow Local Section of the Institute 
of Electrical Engineers, held in the Institution Rooms, Bath 
street, Glasgow, on 12th inst., a paper was read by Mr. A. 
Gerrard dealing with ‘‘ The Progress of Electric Braking on 
the Glasgow Corporation Tramway System.’’ The author 
said that in the autumn of 1898 electric street traction was 
commenced in Glasgow. In the early stages the officials 
bestowed most of their attention on the capabilities of the 
brake to make quick stops, and did not pay so much atten- 
tion to the electric work thrown upon the motors as had been 
From several tests made it was demonstrated 
that 17 to 18 miles per hour was the critical speed at which 
skidding took place. With the latest type of track magnet, 
the current taken from the motors was a very small per- 
centage of that required for rheostatic braking, and when it 
was remembered that the heating varied as the square of the 
current, it became evident that the increased heating due to 
braking with that type of magnet was practically nil. If, in 


operated shunts, excessive voltage could not occur, and the 
objections to the use of the motors for electric braking had 
been removed. From actual experience gained, Mr. Gerrard 
was of opinion that automatic solenoid control of the field 
was a valuable addition to the brake gear of an electric car. 
It was an every-day occurrence in the life of a tramcar driver 
to get into a tight corner and have no time to apply his 


| electric brake in the proper manner, notch by notch, Even if 
he had time, he was sometimes too excited to do so, and 
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Fig. 1—ALTERNATIVE GEAR 


- passed over the first point or two, with the result that he 
skidded the wheels. He then operated his sand valve, and 
trusted that the sanded rail would save him from collision. 
The Glasgow Corporation Tramways Department was at pre- 
sent engaged in fitting to each car an automatic sanding 
apparatus, the component parts of which were a solenoid and a 
continuous-flow sand valve. The coil of the solenoid was in- 
serted in the main braking circuit, and its armature was 
connected to the continuous-flow sand valve, so that when the 
solenoid operated the sand valve was opened and a copious 
supply of sand was projected on the rail without any effort 
from the motor man. A spiral spring was attached to the 
valve in such a way as to work against the action of the 
solenoid, and adjusted so that if the electric brake was 
applied for an ordinary service stop or for coasting, the 
solenoid was prevented from opening the valve and serving 
out sand when it was not required ; but in the event of the 
motorman making an emergency stop, the current flowing 
through the circuit was sufficient to operate the solenoid and 
automatically to supply sand at a most opportune moment. 


NON-STOP INDICATING GEAR. 





THE fitting of splash guards to engines and the enclosing 
of crank chambers make it difficult very often to fix up 
indicating gear. These facts have induced Mr. James 
Graham, 45a, Oak-street, Southport, to design an ingenious 
form of apparatus which can be fixed to an engine whilst 
running, can be started or stopped at will when the engine 
is in motion, or can be removed under the same condition 
It is suitable for engines with any number of cranks at 
different angles without having to change its position, and 
is especially suitable for high-speed engines up to 606 
revolutions per minute, whether these be of the steam or 
internal combustion types. It has, we are informed, been 
in regular use for some time by one of the largest firms of 
gas engine builders, and by one of the boiler insurance 
companies. The appliance is usually fixed on one end of the 
engine crank shaft by means of a stud. This is shown at A— 
Fig. 3—and in the engraving—Fig. 2—but an alternative and 
more original method of fixing the gear is offered. This 
consists of a pneumatic device, in which case a driving stud is 


end of the shaft and locked by the nut D. This stud has a 
driving pin B, and shank C. The outer end of the apparatus 
slides idly on an angle stud E, having adjustable collars F 
and G, and fixed to a convenient part of the engine frame. 
The crank disc H is centred on the shank C, and its boss K 
has a taper hole which engages the driving pin B. When so 
engaged the gear is in action, but when held out the gear 
is at rest. A split disc bush L is held together by two tapped 
rods M N extended to form guide rods or slides for the cross- 


| 


a removable handle 8, engages and disengages the collar of 
the stud A to start or stop the gear, and a spiral spring inside 
the handle stem S ensures the lever remaining in engagement 
in one or other of the two grooves shown. To ensure the 
| correct first setting of the gear, the holes in the outer ring on 
| the disc face coincide with holes of the same diameter drilled 
| through the split disc bush L at the stamped figure ‘‘ 2 ’’ for 
| the insertion of a locking pin, while the angle stud E is fixed 
| in its proper position. When this has been done, the locking 
| pin is withdrawn, and the connecting-rod made to engage 
the hole just vacated. 
| Ifa three-crank engine is to be indicated the line of holes 
| Al—Fig. 2—is chosen for the first cylinder. Upon completion 
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the B line, 120 deg. apart, is chosen. The connecting-rod is 
drawn away by hand from the crosshead and the crank pin 
is removed from A’ to B. The operation is afterwards 
| repeated for the line of holes C. It will be observed that 
| since the connecting-rod, crank pin, and crosshead pin all 
| form one rigid piece, the process of changing the gear from 
any one line of holes to any other line is quite simple. The 
angle stud E_ has a slot along its base to provide for adjust- 
| ment, and with the choice of two holes in the crossbar a fair 
| deviation from accuracy in the original setting can be 
corrected with the engine running. When the collar F is 
| fixed, it prevents any cross binding when the lead of the 
| cord is at an angle to the apparatus. The other collar G 
| —Fig. 2—prevents the appliance being withdrawn when the 
| clutch is operated. The removable handle U is provided to 


























Fig. 3—-NON-STOP INDICATING GEAR—ORIGINAL GEAR 


head O to which the indicator cord is attached and which 
reciprocates on these guides. The ends of the guide rods 


enter and are pinned through the cross bar P. This cross bar | 


carries a double swivel guide pulley Q leading the cord from 
the crosshead to the indicator. The cross bar P has also two 
cross holes, either of which engages the angle stud E. Three 
connecting-rods of varying lengths are provided, one for each 
length of diagram, viz., 1?in., 24in.,and 3fin. The square 
hole carries the crank pin, which is lockéd to the connecting- 
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Fig. 2—DETAILS OF ORIGINAL GEAR 


held on the crank shaft end by atmospheric pressure, the stud 
forming part of the disc with a rubber ring. This arrange- 
ment is shown in Figs. 1 and 4, and is specially suitable for 
Inspectors, as it requires no preparation for fixing with the 
exception of a chisel cut across the end of the crank shaft. 
Referring to Fig. 3, A is the stud which is screwed in the 


rod, and the other end is slotted to admit of adjustment to | 
the same ratio of rod to the crank as the engine. The | 
crosshead pin is also locked to the connecting-rod, and is | 
held in the crosshead by the spiral spring R. The crank | 
disc H is shown drilled at 90 deg. and 120 deg. to suit | 
different crank angles of the engine. A clutch lever T, with ! 





| atmosphere. 
| clamp to any convenient strut, and the connecting-rod is of 
| spring steel so as to shift easily from one hole to another. 


fix in either of the tapped holes V in thecross bar. It serves 
the double purpose of providing a safe grip when attaching 
the gear while the engine is running, and also of locking 
the gear on the stud if it is intended to leave the apparatus 
at work for long periods. When the appliance is not in use 
on an engine, the revolving stud A is provided with a 
cylindrical guard which may be easily removed while the 
engine is running. 

In Figs. 1 and 4, we show the parts of the apparatus in 
which the driving stud is secured to the end of the crank 
shaft by air pressure. This is effected by means of a vacuum 
disc with a spring centre 1, and spring catch 2, so that the 
driving stud is attached to the crank shaft end by pumping 
out the air contained in the vacuum chamber after which the 
disc is held in place by the pressure of the surrounding 
The outer end of the gear is supported by a 


It gives a 3in. diagram, and is designed with a view to light- 
ness and small bulk. The disc is provided with a non-return 
valve 3 protected by a thimble 4, and a release valve 7. 
After first wetting the rubber, the disc is placed in the end of 
the pump—Fig. 1—and is pushed against the end of the shaft. 
By so doing the spring centre will first engage then the catch. 
Further pressure will cause the disc to revolve with the shaft, 
and a few strokes of the hand pump will produce a vacuum 
sufficient to hold the disc secure. The apparatus is then slid 
on to the shaft and the indication process is carried out. To 
remove the disc when finished with the pump, a ferrule is 
slipped over the shank while the engine is still running, and 
with one hand the shank of the release valve is tripped when 
the disc immediately leaves the shaft. Although the 
spring catch is a distinct advantage in fixing the disc, since it 
enables the operator to strike the true working position by 
engaging in the notch, it is possible to take indicator 
diagrams without the catch by a process of “‘ trial and error.’’ 
The apparatus is manufactured by Messrs. Schiiffer and 


| Budenberg, Manchester. 








A note in the Electrical Review states that M. Trevet, 
a workman of Paris, has constructed one of the smallest electric 
motors in the world. It weighs about } oz., and will go into an 
ordinary thimble. It was shown working before members of the 
Academy of Sciences at 34 volts. 





416 


THE ENGINEER 








CURIOUS EROSIVE EFFECT OF A STEAM JET. 


WE have to thank Mr. J. F. L. Crosland for permitting us 
to reproduce from Vulcan—the official organ of the Vulcan 
Insurance Company—the following extremely interesting 
example of erosion produced by a steam jet. 

A case of extraordinary erosion of a boiler plate by a jet of 
high-pressure steam is shown in the accompanying photograph 
—Fig. 1. The boiler from which the plate was taken was of 





INDUSTRIAL ENGLAND IN 1754. 


ON Wednesday evening last, at the Royal Society of Arts, 
Sir Henry Trueman Wood, the secretary, presented a paper 
on ‘‘ Industrial England in 1754,’’ the date of the foundation 
of the Society. In a prefatory explanation Sir Henry said 
that as he had gone on with his subject he had found it grow 
to such an extent that the result had been a paper of 
unwieldly extent. He did not propose, therefore, to read it 














Fig. i—-EROSION OF PLATE BY STEAM JET 


the Lancashire type, 30ft. long and 8ft. 6in. in diameter, and | 
was worked at a pressure of 160 lb. The furnaces were fitted | 
with mechanical stokers, and the steam for supplying the jets of 

these stokers was taken bya jin. pipe from the top of the boiler | 
into the right-side external flue—see Fig. 2—and then into | 
the bottom flue, where the pipe was enlarged to lin. diameter, 
and was then laid towards the back end of the boiler for about 
13ft., returning again to the front end, and then to the steam 
jets of the stokers. The object of taking the pipe into the 
external flues was to dry and superheat the steam as much 
as possible before delivering it to the fire. The pipe in use 
was apparently of wrought iron of the ordinary steam quality, 
and the joints and bends were screwed in the usual way. A 
small leak developed in the #in. pipe in the side flue, which 
was laid loose to the boiler shell plate, and the escaping 
steam at high pressure impinged upon the side of the boiler 
shell. This action, in conjunction with the gritty particles 
in the flue dust, which were constantly being passed through 
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in full, but would endeavour to deal briefly with those 
portions which were likely to be of interest to the greatest 
numbers. 

The paper, as Sir Henry said, is long; indeed, it is far too 
long for us to discuss in any detail. But it teems with 
interest from start to finish, and is, as a fact, a masterly 
review of the arts, industries, and commerce of England 
during the eighteenth century. Many parts of it are of 
special interest to engineers. Science, it was explained, was, 
at the time in question, not in a condition of active progress 
either in England or abroad. The great days of Newton, Hooke, 
Boyle, and Halley were past. Those of the founders of 
modern science were yet to come. But though this were so, 
and though the period was one of stagnation in Art, Archi- 
tecture, and Science, the middle of the eighteenth century 
undoubtedly marked the commencement of what is known as 
the Industrial Revolution. During what are called as the 
Middle Ages, the English had been in their industrial 
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the flue by the draught, wore away the boiler plate, which 
was #in. in thickness, until the water side was reached. The 
sand blast action appears to have stopped when the opening 
to the boiler pressure reached about fin. by gin. in area. 
There was then considerable leakage from the boiler, and the 
defect was discovered. 

The jet appears to have struck the boiler plate in a down- 
ward direction at an angle of about 60 deg., making the edges 
of the upper end of the groove quite sharp. It will also be 
seen the curious fan-shaped markings are noticeable on only 
one side of the deep grooving, a peculiarity caused no doubt 
by the direction of the draught in the flue. The occurrence 
of this defect shows that the leading of steam piping of this 
description into the external flues of a Lancashire boiler is | 
not satisfactory, as the piping is out of sight and cannot be | 
examined under working conditions. 


| attainments far below the level of their continental rivals, 


| equally well to the end of the first half of the century. 


| the first rank of nations, it was largely on account of 


VITITS SAGA IATA TIAL ASAAASSS 


PIPE FOR STEAM JET 


France, Germany, Italy, Spain, and the Low Countries, but 
at the date of the foundation of the Society they were just 
about to emerge from this state and become the foremost 
manufacturers of the world. 

In his paper, Sir Henry takes notice of almost every 
branch of Industry, Art and Science. In quoting Hodgson 
and Eaton’s remark that ‘‘ at the commencement of the 18th 
century in England there was no taste or feeling for Art 
whatever,’’ he said that the same remark applied almost 
It 
was the same in Commerce as in Art. If England stood in 
agriculture. This condition, however, was slowly but 
surely to change. 

It would be impossible to follow Sir Henry in detail 
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through the charming review of the beginnings of this 
process, which he has prepared. We must content ourselyes 
with simply noting the points on which he touched with such 
skill. In turn he discussed the past history, and the then 
condition of industries in wool—the most important and 
most ancient of British manufactures—in cotton, in calico 
printing, dyeing, &c., in linen, silk, and hemp. He drew a 
delightful picture of the methods of iron smelting in the 
Forest of Dean and on the Sussex Downs, which had remained 
very much in the condition it had been in the time of the 
Romans. Copper and bronze also received attention, as well. 
of course, as tin—the most ancient of British exports. When 
dealing with lead, Sir Henry stated that cupola furnaces foy 
smelting its ores were introduced in Derbyshire from Wales 
in 1747—the form being identical with that now used, 
Pewter, gold, and silver were also mentioned. 

The difficulties in mining coal at the period were admirably 
set out. The ‘*Steel Mill,’’ an apparatus for producing a 
shower of sparks with the aid of a piece of flint, was ex. 
plained, and it was stated that such an apparatus as this 
was used for illuminating purposes in dangerous coal 
mines under the erroneous impression that the sparks formed 
would not ignite firedamp. 

Glass, pottery, watchmaking, paper, printing and book 
binding, furniture, carpets, &c., brewing, distilling, tanning, 
candles and soap, salt, saltpetre, gunpowder, alum, copperas, 
sulphuric acid, and sugar were all dealt with in turn, and it 
is with great regret that we have to refrain from alluding to 
much that was of interest in the facts adduced. 

The end of the lecture was devoted to motive power and 
means of communication, and it was shown that, generally 
speaking, advancement cannot come without ready inter 
communication. As soon as there are good roads, or canals, 
or railways, a country is bound to progress. In 1754 roads 
were bad, canals were few, and railways none. It wanted 
all three, and steamships as well, to bring’ about the 
‘Industrial Revolution,’’ and they were not there. 
However, they were not far off, and in their coming the 
Society has played no unimportant part. 


THE ECONOMY OF STEAM ENGINES. 


(By a Correspondent.) 


IN estimating the greatest efficiency a steam engine can 
attain it has been the custom to employ Carnot’s principle, 
and to express the efficiency in a small fraction, which, as a 
rule, conveys no definite meaning to the minds of practical 
men who make and buy steam engines. The want of som 
standard of comparison lying nearer to actual working con 
ditions has been felt by many engineers, and if such a 
staudard, based on sound practical data, could be generally 
accepted the actual possibilities of the steam engines would 
be more widely and clearly understood. The most natural 
standard appears to be the volume or weight of steam required 
by a perfect engine working at the same pressure as th: 
engine which is to be compared with it, and exhausting at 
a pressure which mechanical and financial considerations 
render the most suitable. The perfect engine is supposed to 
be one that suffers no loss through valve or piston leakage, 
condensation, radiation or conduction, wire-drawing, imper 
fect exhaust, and compression. Such an engine would pro- 
duce a diagram with a square heel and toe, a horizontal 
admission line, and a sharp corner at the commencement of 
expansion, and when a modern high-class engine is compared 
with this standard it is seen that the margin left for furthe: 
economy is not quite so great as many have been led to 
imagine by regarding the fraction resulting from Carnot’s 
principle. 

In order to test this method of comparison take the cas+ 
of an engine working at a pressure of 160 lb. by gauge at the 
stop valve, having the low terminal pressure of 6 1b. absolute, 
and exhausting into a back pressure of 1 lb. absolute. The 
question is—What will be the steam consumption of a per 
fect engine under these conditions? The problem is a ver) 
simple one. Suppose, for the sake of example, that the 
steam in expanding follows the isothermal curve, it can be 
shown that the mean effective forward pressure under these 
conditions is about 25.3 lb. per square inch, and, therefore, 
if we take the steam acting under these conditions in a 
cylinder, say, 30in. diameter, with a stroke of 5ft., and 
running at 70 revolutions per minute, we arrive at the indi- 
cated horse-power of such an engine, which comes to 380. 
Now, in the above engine the number of expansions is about 
29, whence the volume of steam consumed per hour is 
nk ; Pa ; 

708 0 me 10 X 2 _ 7100 cubic feet. It therefore 
appears that the smallest possible steam consumption for an 
engine with a stop valve pressure of 160 lb., and having a 
terminal on back pressure of 6 and 1 absolute, respectively, 


ap 18.7 cubic feet, and taking the weight of the 
initial steam as .3899 lb. per cubic foot, we arrive at the 
result of 7.29 lb. per indicated horse-power hour. This 
result i3 very interesting. It shows clearly that the margin 
for improvement in modern engines 1s, after all, not so very 
great, and that with the pressures between which they 
operate, notwithstanding the many losses which seem in- 
separable from the engine as we know it to-day, it is possible 
to reach somewhere within 30 per cent. of the theoretically 
perfect engine. 

By calculations similar to the above it is easy to see how 
the steam consumption decreases with the rise of the initial 
pressure, and how rapidly improvement is shown to be 
possible by diminishing the terminal pressure, or, in other 
words, increasing the ratio of expansion. In fact, with a 
little labour it would be possible to construct a table or chart 
giving the lowest possible steam consumptions through a 
wide range of conditions. The directions in which further 
economy is to be sought would then be vividly shown. 
Further advance is certain, but, for reasons which it is not 
within the province of this article to discuss, progress will be 
slow. Every year the position moves along a flatter part of 
the upward curve whose end no man can see. 


y, 
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Tue first trial of petrol traction engines, instead of 
horses, for the Canadian artillery manceuvres, has been successfully 
carried out at Montreal. A speed of seven miles per hour was 
maintained, and proved to be economical, three dollars’ worth of 
petrol doing work which would have cost sixteen dollars with horses. 
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HIGH-SPEED CIRCULAR SAW 


CLIFTON AND BAIRD, JOHNSTONE, N.B., ENGINEERS 

















A HIGH-SPEED SAW. 


A LARGE high-speed cold sawing machine, designed for 
working on heayy forgings, ingots, &c., has recently been 
constructed by Messrs. Clifton and Baird, Johnstone, N.B., 
and is shown in the accompanying engraving. This machine 
is capable of taking any length of work, the gearing and other 
details being so arranged as to leave the front of the machine 
free from projections. At a single cut it can saw to a depth 
of 18in., but larger work can, of course, be dealt with by 
reversing the job. A saw blade 54in. in diameter is fitted to 
the machine, the teeth being formed of inserted cutters of 
high-speed steel. The saw spindle is supported in adjustable 
gun-metal bearings, and is driven through a forged steel 
wheel and pinion from a worm and worm wheel running in 
an oil trough. Power is derived from a 30 brake horse-power 
motor mounted at the back of the machine. This motor has 
a three-to-one variable speed, so that the cutting speed can 
be regulated to suit variations in the hardness of the metal 
operated upon. A self-acting feed motion with five changes 
of speed is provided, a quick return for withdrawing the 
saw from the cut and automatic stops to prevent over-running 
in either direction being also installed. Beneath the saw a 
tank for soapy water is arranged, in which the saw is 
immersed, and, in addition, a rotary pump, driven by belt 
from the worm shaft, throws a stream of lubricant on to the 
metal being cut. Two powerful vices are arranged on the 
table to secure the work, and are removable, so that work of 
a diameter greater than 18in. may be accommodated. The 
machine in its complete state weighs about 13 tons. 





THE REMOVAL OF DUST FROM TEXTILE 
PACTORIES. 
THE factory and Home-office regulations with respect to 
the proper ventilation of and removal of dust from factories 





Fig. 1 


| delivered outside the building. 


work. The illustrations, Figs. 1 and 2 herewith, represent 
their system of dust extraction fitted in a rope factory, in 
which flax—an extremely dusty material—has to be dealt 
with. In this case it was necessary to remove the dust 
produced by a number of machines by which the raw 
material is first of all drawn out into a continuous sliver, 
and afterwards treated on roving frames. The drawing 
process is done by means of rollers and travelling fallers 
in drawing machines, the fallers being made like an endless 
chain of brushes with long wire teeth, something similar but 
longer than those of a cotton-carding engine. These act on 
the material as it is drawn through by the rollers, and a 
considerable amount of dust is given off in the process. The 
plant installed to deal with the three drawing machines and 
one roving frame consists of a 30in. belt-driven fan, which is 
built into a hole in the wall of the building, and to which 
the main flue is connected. From the main flue sheet iron 
pipes fitted with hoods are carried down into close proximity 
with the machines, as shown in Figs. 1 and 2, so that any 
dust given off is caught up at the point of production by the 
current of air induced through the system of pipes, and 





Fig. 2 


In this case the fan is driven 
by a belt from the main power shaft at a speed of about 800 
revolutions per minute. The fan, we are informed, is 
calculated to remove over 8000 cubic feet of air per minute, 
and is ample for the work. It was built on Messrs. Gibbs’ 
latest principle, in which the blades are held together by 
means of a double boss locked with flanges, so that they 
cannot become loose and fly out. The power absorbed is 
only trifling, and the cost of upkeep generally very low. 








INSTITUTE OF CHEMISTRY. 


A SHORT time ago we noticed the fact that the Institute 





| of Chemistry, being about to lose its present quarters, because 


and workshops have now to be so stringently observed that it | of impending street improvements, had decided to make a 
behoves the owners of such places to see that the plants laid | strong effort to obtain a habitation better in all ways than 


down for the purpose should be as efficient and economical in 
action as possible. 


The firm of John Gibbs and Son, Liver- | 
pool, has given‘much attention to this and similar kinds of | £6850 has been promised, and of this £3500 has actually 


that in which it has worked faithfully and well for so many 
years. A fund has been established, and in six months 


been received, in spite of the fact that the members are not 
urged to give a lump sum, but if they please, to distribute 
their payment over a term of years. This highly encoursging 
result causes the Council of the Institute to look confidently 
to obtaining some £15,000 in all, with which amount proper 
provision for the good work of the Institute can be made. It 
is particularly gratifying that in the list of donors are some 
connected with the Institute solely by the fact that they 
find its finished product—trained and diploméd chemists— 
indispensable in their undertakings of manufacture or com- 
merce. There could scarcely be a better proof of the utility 
of the body which now appeals for aid, which may be strictly 
generous, or dictated by an enlightened selfishness, but will in 
either case be welcome and deserved. 








CATALOGUES. 





THE RAILWAY. SIGNAL CoMPANY, Caxton House, Westminster.— 
A well bound and extensive catalogue has reached us. It should 
prove of considerable interest to those whoare associated with railway 
signalling, for it contains numerous illustrations, and all kinds of 
fittings used in connection with this subject are dealt with. 
Information is given concerning signal cabins, signals, interlocking 
lever frames, and signal work of many descriptions. ‘ 

THE WELSH TIN-PLATE AND METAL STAMPING ComPANy, 
Limited, Cambrian Works, Lianelly, South Wales.—A new cata- 
logue has been sent to us. It has reference to enamelled, tinned, 
&c., hollowware. In producing this catalogue, we are informed, 
the firm has endeavoured to conform to the requirements of the 
trade in regard to size. With this catalogue a private code book 
has been issued, which should prove of great value to foreign and 
colonial buyers. 

EscHER Wyss AND Co., 109, Victoria-street, Westminster, 
S8.W.—A number of catalogues have been sent to us by this firm. 
They have reference to Francis and Impulse water turbines, 
Zoelly steam turbines, high and low-pressure centrifugal pumps, 
paper making machinery, and ice making machinery. We notice 
that this firm has built water turbines in sizes ranging from } brake 
horse-power to 16,000 brake horse-power, and forall heads ranging 
from 3ft. to 3000ft. 

THe A.E.G. ELEectTricAL Company, Limited, 121-125, Charing 
Cross-road, W.C.—This is an extensive catalogue giving prices and 
particulars of all kinds of electrical machines and apparatus, wiring 
materials and so forth. Motors of the alternating current and con- 
tinuous types are dealt with ; also measuring and testing instru- 
ments, arc and incandescent lamps, cables and insulating materials, 
and many other things used by electrical engineers and others. 
The catalogue contains many illustrations, and there is much 
information which should prove of interest to buyers. 

ARTHUR J. GIBSON AND Co., Radnor Works, Strawberry Vale. 
Twickenham.—<An extensive and well compiled catalogue has been 
forwarded to us. It deals with the Kinnear patented steel rolling 
shutters for tramcar depéts, generating stations, boiler-houses, 
engine sheds, core ovens, and entrances generally. Many illustra- 
tions are given which show these shutters employed for various 
classes of service. Several of these, for instance, show shutters of 
this kind used as core oven doors. Another important purpose 
which these shutters are made to serve is that of a fire stop in 
division and exterior walls. 

MARSHALL, FLEMING AND Co., Motherwell, ‘Scotland._-An 
extensive and well bound catalogue has reached us. It deals 
with various classes of cranes, ineluding overhead electric 
travellers, overhead hand travellers, locomotive steam cranes, 
electric Goliath and cantilever cranes, electric wharf cranes, special 
cranes for iron and steel works, electric cranes for charging soak- 
ing pits, electric ladle cranes, electric cranes for ingot stripping 
and electric cranes for elearing pig ends. The catalogue is well 
illustrated, and contains information which should prove of 
interest to those engaged in many branches of the engineering 
industry. 

JoHN Davis AND Son, All Saints Works, Derby.—A new cata- 
logue, No. 101A, dealing with surveying instruments, has been 
sent tous. A feature about this catalogue worthy of mention is 
that at the commencement there is a map of the United Kingdom, 
which shows the central position which Derby occupies and the 
ease with which it may be approached by railway from the north, 
south, east, or west. In the introduction to the catalogue atten- 
tion is called to the fact that the firm has put down the highest 
class of machinery to manufacture its instruments. The catalogue 
contains illustrations of various kinds of surveying instruments, 
and these illustrations are accompanied by concise specifications. 

RICHARD GARRETT AND Sons, Limited, Leiston Works, Leiston.— 
Catalogue No. 292 is to hand. It illustrates and describes the 
Garrett patented superheated steam engines suitable for various 
classes of service. ‘The catalogue is divided into three parts. 
Part I. deals with the ‘‘SS” type single-cylinder superheated 
steam portable and semi-portable engines and loco type boilers. In 
Part Il. the firm’s ‘‘CS” type of compound superheated steam 
semi-stationary non-condensing engines are ‘illustrated and 
described, andin Part III. the ‘*C CS” type of compound super- 
heated steam semi-portable condensing engines are dealt with. 
The catalogue is admirably illustrated and contains a vast amount 
of interesting information relating tothese engines. A brief history 
of the Leiston Works is given, and there are illustrations showing 
the interior of several shops as they stand to-day. The advantages 
of using superheated steam are clearly sect forth, and the Garrett 
superheated steam engines are compared with suction gas plants. 
Results of tests on the firm’s engines are given. 

O. N. Beck, 11, Queen Victoria-street, London, E.C.—Three 
leaflets have been received from this firm. One of these deals 
with a direct-current steam engine. This is a new type of engine, 
which, in its appearance, does not materially differ from the ordi- 
nary single-cylinder engine, except for the greater length of ‘the 
cylinder. The principal difference, as compared with this latter 
engine, consists in the absence of exhaust valves, or exhaust valve 
gear ; instead of which, exhaust slots are provided in the middle of 
the inner cylinder surface, which, at the end of each stroke, are 
opened and closed by the piston. The piston, to effect the neces- 
sary opening and closing, must be of a considerably greater length 
than in the case of the ordinary engine. This, at the same time, 
offers the advantage that the wear, owing to the large bearing 
surface, is reduced to a minimum. Another leaflet deals with a 
‘* Colonial” steam engine, which we understand has been designed 
to meet the demand for a small engine to be worked with low 
steam consumption, high pressure, and superheat. The third 
leaflet deals with metallic stuffing boxes. 





THE ASSOCIATION OF WATER ENGINEERS.—The Council have 
awarded premiums to the authors of papers presented during the 
year 1909 as follows :—The President’s Premium, value £10, to 
Mr. Sidney R. Lowcock for his paper on ‘‘ Evaporation from Water 
Surfaces ;” Association Premiums, value £5 each, to Mr. Alfred 
Towler for his paper entitled ‘‘Steam-driven Pumping Plant for 
Deep Wells and Boreholes,” and to Mr. Bruce McGregor Gray for 
the paper entitled ‘‘The New Selby Waterworks,” presented 
jointly by himself and Mr. Percy Griffith, the secretary. The 


premiums—in the form of books or instruments, selected by the 
respective authors—will be presented at the summer meeting of 
the Association to be held at York on the 2nd, 8rd, and 4h of 





June next, 
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panying accessories, which are so apt to get lost or mislaid.| RECENT Mediterranean Fleet coaling results are-— 
The next fitting—shown in Fig. 2—is known as the Titan | Triumph, 610 tons in 1h. 50min., average 332.7 tons ; : 
Intermediate Combination E Auto-Stop valve, and it is very | hour; Russell, 961 tons, average 226.12 tons per wg 
similar to that just described, except that it is provided with | Bacchante, 600 tons, average 237.6 tons; Aboukir, 773 tons 
two tail ends for connection to the hose. It will of course be | in 3h. 50min., average 237.6 ton per,hour; Diana 400 
understood that the end marked A in the engraving must be | tons, average 120 tons per hour. ; 

coupled up to the hose coming from the air main. The | 
advantages presented by being able to cut off the air supply | 











PNEUMATIC HOSE FITTINGS. 


IN our issue of 18th February last we gave descriptions of 
@ series of pneumatic hose fittings which had been introduced 
by J. Cowens and Co., of Newcastle-on-Tyne. This firm has 
now put some further fittings on the market, and we propose 
in what follows briefly to refer to them. 





AT Plymouth an interesting discovery was made when the 
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Fig. i—TITAN G AUTO-STOP UNION Fig. 2—TITAN COMBINATION E AUTO-STOP VALVE 


This fitting | Vanguard had taken her full capacity of coal andYstores 
aboard. Her nominal displacement is 19,250 tons, but her 
actual displacement is close on 23,000 tons on her normal 
loadline of 27ft. 3in. It is considered that a corresponding 
increase on the nominal tonnage will be disclosed by the 
Collingwood and the St. Vincent. . 


The first is shown in Fig. 1, and is called the Titan | simply by undoing the coupling are obvious. 
‘*G Auto-Stop Union.’’ It has been introduced for the purpose | has been patented. 
of filling a- long-felt want, namely, that of a hose connection | The apparatus shown in Fig. 3 is called the Titan Cleaning 
which would serve the double purpose of a coupling and a | Connection, and it also has been patented. This fitting is 
stop valve. It will be observed that in many points it | intended to be used for cleaning castings, holes, seams, and 


resembles some of the fittings described in the article just | the like in engineering shops, foundries, and electrical 
referred to, but it possesses this difference, that when the two 
parts of the coupling are brought together and the bayonet 


“Tre Encineer” 


establishments. It is provided with a stop valve arrange- 


' ment which can be shut by screwing one hand into the other, 





Fig. 3—THE TITAN CLEANING CONNECTION 


shipped a valve is opened which permits the pressure air to 
enter the hose which has just been coupled up. There will 
be no need to describe the other parts of the union, for that 
we have already done when referring to the first series of fit- 
tings, so that all that is necessary is to say that in the 
engraving A is the valve, B a coiled spring, and C the valve 

















Fig. 4—EXPANSION JOINT 


seat. As shown, the two parts of the coupling have been 
brought together and the valve opened. It can readily be 
understood that when the coupling is undone and the two 
portions taken apart, the spring B acts on the valve A and 
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Fig. 5-SWIVELLING STAND-PIPE 


forces it down on to the seat C, so that no aircan pass. The 
fitting is made of gun-metal. It is claimed that by its use 
waste of time and air will be entirely prevented, for it will 


not be necessary to go to the stopcock to turn it on and off. | 


Indeed, no stopcock is required, nor are any of its accom- 


| Larne 


as with a bolt and nut. This operation has the effect of 
screwing a valve down onto its seat and effectually prevent- 
ing the passage of air. An extension tube is also fitted. 
These can be made of any desired length, and they are made 
small towards the nozzle, so that they can get into out-of-the- 
way corners. 

An expansion joint isshown in Fig.4. In this the bayonet 
is supported by means of two hollow rollers which take the 
weight off the packing ring and reduce the friction due to 
gravitation. The drawing is self-explanatory. 

A fitting primarily intended for use with water is the 
stand-pipe shown in Fig. 5. The idea has been to produce 
a- watertight joint which should at the same time be 
capable of rotation. It will be observed that this fitting 
is very similar to the mobility fittings described in the 
issue mentioned above. The balls permit of a swivelling 
motion, and the packing, which is exactly like that used 
in the air-pressure fittings ensures a watertight joint. 








DOCKYARD NOTES. 


THE battleship of the German naval programme of the 
financial year 1910, which is to be built by the Howaldt 
Works, Kiel, is the Ersatz Hagen, and the second battleship, 
the Ersatz Aegir, will be built by the Schichau yard at 
Danzig. Both ships are believed to be in hand already, 
although not yet officially laid down. 


THE following are the particulars of destroyers of the 
1909-1910 estimates :— 
Date laid down 
Jan. 12th, 1910 
Feb. 7th, 1910 
Feb. 21st, 1910. 


Name. Builders. 
Acorn 
Alarm 
Brisk .. 
Fury .. 


ee \ J. Brown and Co., Clydebank 

.. A. and J. Inglis, Glasgow 
Martin ic ‘ ee J. I. Thornycroft and Co., Southampton 
Minstrel .. ; 
Redpole .. . 10th, 1909. . 
Rifleman .. Dec. 2st, 1909.. 
. 15th, 1910.. 
. 6th, 1909. 
Ist, 1910.. 


op _ Swan, Hunter and Co., Wallsend 


Ruby.. .. 
Cameleon .. 
Comet... Fairfield Company, Glasgow 
Goldfinch . . 

Hope... .. 
Nemesis .. 9. 
Nereide .. Dec. E 

Vymphe 


Js S. White and Co., Cowes 


Hawthorn, Leslie and Co., Newcastle 


| Sheldrake. . “ - Denny Brothers, Dumbarton 


Staunch .. Jan. 15th, 1910.. f 


THE death has been announced, at Forest-row, Sussex, of 


| Fleet Engineer Reginald Charles Oldknow. He entered the | 
Royal Navy as an assistant engineer in 1858, became an | 
engineer in 1865, and a chief engineer in 1876, being pro- | 


moted to that rank on the successful termination of the visit 
to India of King Edward, then the Prince of Wales, in the 
Serapis. Mr. Oldknow was made a fleet engineer in 1868, 
and retired two years later from active service. After that 
he devoted himself to literature of a technical nature, 
and was a well-known and valued contributor to various 
periodicals, 


ACCORDING to the researches of naval historians, the 
Thunderer is the 1228th British warship to be constructed on 
the Thames. The vast majority of this number belonged, of 
course, to the sailing days, before the introduction of steel 
ships and steam machinery diverted the industry to the North 
Country. A hundred years ago there were twelve yards on 
the Thames where warships were built, as follows :—Graves- 
end, Northfleet, Blackwall, Woolwich, Deptford (three yards), 
Limehouse, Rotherhithe (four yards). 
works yard is now the only one on the river. 


THE destroyer Ferret, which was built by Messrs. Laird at 


Birkenhead in 1893, has been placed on the sale list at | 
| will soon undergo her trials, 


Chatham. 


The Thames Iron- | 
| fittings, were supplied 


| upon the line, to be wor e ; 
| steamer Princesse Elizabeth, already so well known on this service, 


THE German battleship Schleswig-Holstein has established 
a “‘record’’ in rapid coaling. The crew on a recent occasion 
shipped 700 tons in 1 h. 25 min., of which 566 tons were 
shipped in the first hour. 

AT eight o’clock on Wednesday evening, in the course of 
manceuvres by the German fleet lying off Sassnitz, torpedo- 
boat $122 was rammed by the small cruiser Muenchen, 
The torpedo-boat was broken amidships. Other boats 
hastened immediately to the rescue and succeeded in saving 
the $122 before she sank. 


THE French battleship Vergniaud has been launched at 
Bordeaux. The Vergniaud is the last of the six vessels of 
the Danton class to take the water. The Dantons constitute 
a slight advance on the British Lord Nelson class. The 
Vergniaud will have a displacement of 18,300 tons. She 
will have a speed of nineteen knots. The armaments will 
consist of four 12in., twelve 9.4, and twenty-four lighter 
guns. 


THE United States House of Representatives has passed a 
Bill authorising the construction of two battleships, each 
costing £1,200,000. 


ACTING on the advice of the British Government, the 
Minister of Marine of the Portuguese Government has 
modified his plans for the reorganisation of the navy. The 
modified plans include the construction of a new arsenal on 
the southern side of the Tagus, opposite Lisbon, with four 
docks, each capable of berthing a battleship, and the con- 
struction of two battleships, six cruisers, thirteen destroyers, 
and six submarines. Contracts for building all or most of 
these vessels will be distributed among British firms. It is 
understood that the Portuguese Government have been for 
some time in communication with Messrs. Armstrong, 
Whitworth & Co., and Messrs. Yarrow. 


THE new battleship Zrinyi was launched at Triest in the 
presence of the heir-presumptive and other members of the 
Imperial family. The Archduchess Marie Valerie performed 
the naming ceremony. The Zrinyi, like the Radetsky and 
the Frans Ferdinand, displaces 14,500 tons, has Sin. armour 
along the central belt, and carries four 12in., eight 9.6in., and 
twenty 4in. guns, as well as sixteen smaller calibre quick- 
firers. Estimated speed, 21 knots. Practically she is a 
small Danton. 


THE contract for the German battleship Ersatz Odin, the 


| last of the three battleships of this year’s programme, has 
| been awarded to Krupp’s Germania yard at Kiel. 


The 
vessel will have turbine engines. 


COALING from a collier at Portsmouth, the battleship 
Dreadnought took in 2005 tons at an average of 221 tons 
per hour. This is very good coaling, taking into considera- 
tion the very large amount received, and that the collier had 


| to be partially swept. 





Moror SLEIGH FoR ANTARCTIC Work.—Referring to the illus- 
tration and description of the motor sleigh which ig et in our 
issue of April 1st last, we are asked by Mr. B. T. Hamilton, of 
285, Willesden-lane, N.W., to say that this contrivance should 
have been described as the Hamilton motor sledge tractor. He 
further asks us to state that the first experimental machine in 
question was built and tested under his personal supervision, and 
that the invention is protected by patents held in his name. 


Dover-OsTEND STEAMBOAT SERVICE.—The Belgian Government, 
in order to maintain the fleet of mail steamers running between 
Ostend and Dover in the front rank of high-speed Channel mail 
boats, have recently had two new turbine steamers put in hand by 
the Société John Cockerill of Antwerp. The first of these two new 
boats, the Jan Breydel, went through a course of trials on the 
Clyde on April 12th, when she attained an average speed of 24.9 
knots on the measured mile. This steamer has an overall length of 
361ft , beam 40ft., and a depth of 23ft. The machinery consists 
of one high-pressure and two low-pressure turbines on the Parsons 
system, each driving its own line of shafting and propeller. The 
condensers are of Weir’s Uniflux type, and on trials they gave @ 
very high vacuum. The air pumps of the dual type, circulating 
pumps, feed pumps, and all service and auxiliary pumps, are also 
of Weir's latest design and make. The boilers, eight in number, 
are of the Scotch type, and worked under Howden’s forced 
draught, and these, together with the electrically driven fans and 
y J. Howden and Co., Ltd., of Glasgow. 
The vessel] is now returning to Antwerp, and will be shortly placed 

‘ed in conjunction with the turbine 


and the Pieter de Coninck, the second of the new steamers, which 
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AMERICAN LOCOMOTIVE COMPANY, WESTMINSTER 


ROCK ISLAND 
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AN AMERICAN FOUR-CYLINDER LOCO. 
MOTIVE. 


AMONG locomotive engineers, the hammer-blow action of 
the driving wheels has long been recognised as a fruitful 
source of trouble and repairs both in the engine itself and as 
regards the permanent way. In addition, the loss of energy 
due to this cause is considerable, so that many attempts 
have been made to reduce or eliminate the harmful effects 
originating with a lack of balance among the reciprocating 
parts of the driving gear. It is customary to rely solely on 
counterweights disposed among the wheel spokes when 
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Fig. 1—CYLINDER 


seeking to attain this end, but it has been shown that com- 
plete balance can never thus be obtained in a two-cylinder 
engine. Among other solutions the four-cylinder engine has 
been advocated. The engine herewith described and illus- 
trated in the accompanying engravings is of this class, and 
is additionally interesting from the fact that each cylinder is 
worked with live steam. That great saving is effected by 
employing an efficient means of balancing is seen from the 
fact that with this engine an additional 6 tons is distributed 
over the driving wheels as compared with the railway 
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on a four-wheeled bogie having 2ft. 9in. diameter wheels, 
four 6ft. lin. driving wheels and two 3ft. 9in. trailing wheels. 
The main frames are of cast steel 4}in. thick, and spaced 
45in. apart between centres. At the cylinder end the frame 
casting is formed as a single bar 12in. deep and cast solid 
with the rest of the frame. Just in front of the fire-box 
the frame is spliced and keyed to a slab portion 2in. 
thick, which extends from this point to the rear buffer 
beam. An outside supplementary frame is here bolted 
through steel castings to the main frame, and carries the 
trailing axle-box. The cross staying of the frames is sub- 
stantial and consists of the cast steel footplate at the rear, a 








ARRANGEMENT 


vertical cross tie at the spliced section, another immediately 
behind the rear driving wheels, a horizontal dished and ribbed 
casting, 413in. long, bracing the.top bars together between 
the driving wheels, and a smaller one spanning the lower 
bars just behind the front axle. In addition, the forward 
ends, where the frame is formed from a single bar, are held 
together by a stay, which at the same time provides a support 
for the expansion link bracket, and by the spectacle plate. 
These latter stays are composite, being built up of steel cast- 
ings and plates; the former are all steel castings. Wherever 
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Fig. 2—PISTON VALVE 


company’s standard design, giving, of course, a corresponding | 
increase of tractive effort. 

The builders of this engine, the American Locomotive | 
Company, have recently completed two such for the Chicago, 
Rock Island, and Pacific Railroad, and they inform us that 
these engines are the first locomotives of the four-cylinder, 
simple, balanced type to be put into regular express passenger 
Service in the United States. As will be seen from the en- 
gtaving above, the engine is of the ‘‘ Atlantic’ class, carried | 





a stay crosses the frames a din. steel plate braces the boiler 
to it. 

The cylinder arrangement will be gathered from Fig. 1, 
where it is seen that it follows that adopted in the Von Borries 
balanced compound locomotive, the four cylinders being set 
in the same horizontal plane and all on the same transverse 
line. Two castings bolted together go to form the cylinders, 
the saddle customary in American practice being formed on 
top, while on the lower surface is fixed jthe bogie centre 








pivot casting. Each half casting contains an inside and 
outside cylinder, with a piston valve, common to both, 
placed over and between them. The four cylinders have a 
uniform diameter of 174in., and a stroke of 26in., while their 
centres are spaced 20in. and 86in. apart respectively for the 
inside and outside pairs. Distribution of the steam 
effected very simply. It will be understood that all four 
cylinders drive on to the same axle, and that starting with 
the right-hand crank, the others follow on at twice 90 deg., 
three times and five times. The yistons in either pair of 
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Fig. 3-CRANK AXLE 


inside and outside cylinders are therefore always 180 deg. 
apart. Referring now to the view in Fig. 1, showing 
sections through the right-hand pair of cylinders, the central 
port in the steam chest is the common exhaust to both. On 
either side of this two ports give steam admission to theii 
respective ends of the outside cylinder. Thereafter come the 
two openings from the live steam pipe, and at the extreme 
ends are the admission ports to the inside cylinders. ' In 
each steam chest are two distinct piston valves—see Fig. 2— 
mounted on a common valve spindle. Each of these valves 
controls the admission and exhaust at its own end of the two 
cylinders. In this way the lip A controls admission and 
cut-off to one end of the inside cylinder, and the lip B the 
same events at the same end of the outside cylinder. 





Fig. 4—-SMOKE-BOX SUPERHEATER 


Similarly the lip C determines the point of release and of 
compression for this end of the inside cylinder, and the lip 
D the same events at the same end of the outside cylinder. 
In the design of the piston valve special attention has been 
paid to the fact that it has to work in superheated steam. 
The valve gear is of the Walschaerts type, and calls for no 
special mention. Owing to the unusual stresses to which 
the crank axle is subjected§a special form is adopted. This 
is seen in Fig. 3., Two discs, 26in. in diameter and 4fin. 
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thick, connect the axle-box journals with the inside connect- 
ing-rod crank pins. A rectangular portion, 10$in. by 13in., 
connects the two latter, the entire axle having been made 
from a solid forging. 

The boiler is of the extended wagon-top type with sloping 
fire-box back and throat plates, and has a diameter of 
6ft. 4in. outside at the dome ring, tapering to 5ft. 8in. 
outside at the front ring, while iss length between tube 
plates is 18ft. Beyond the superheater there are no novel 
features embodied in its design. The builders of this engine 
recently designed an improved form of locomotive superheater, 
and in THE ENGINEER for December 10th, 1909, we 
illustrated and described a previous example. In the present 
instance the design is almost identical, except in so far as 
it is arranged to give a higher degree of superheat to the 
steam. For this purpose steam is led from the headers 
in the smoke-box back towards the fire-box through an 
enlarged firé*tube; it then returns to the smoke-box, but 
instead of being delivered into the header and thence to the 


Fig. 5—-INTERIOR OF CAB 


cylinders, as was done previously, it is again carried back 
through the same flue towards the fire-box, after which it 
returns and mixing with that from the other flues is then 
used in the cylinders. The steam, while being superheated, 
thus traverses a distance equal to four times the length of 
the fire tubes instead of twice as formerly. All other details 
are similar, including the automatically regulated damper 
and the peculiar method of attaching the superheater tubes 
to the headers. In Fig. 4 the interior of the smoke-box, 


they fully appreciate the very great weight the opinions they 
express have. Their remarks are reported in the technical Press, 
circulated throughout the world, and can have the effect of enor- 
mously accelerating the progress of a thing or can be the means of 
ruining its chances of success. 

Now, as regards this question of the employment of electrical 
transmission on ships, it appears to me that this is a subject which 
is particularly well adapted for a discussion in the technical Press, 
Two distinct classes of engineers are concerned. There is the 
naval architect, who, as a rule, knows little or nothing about elec- 
trical matters, but who should be conversant with all questions 
relating to propellers. On the other hand, there is the electrical 
engineer who can say how much steam it will take to produce a 
shaft horse-power hour at a given number of revolutions, and 
what will be the size and weight of the complete plant that will 
have to be employed for ‘a given ship. A good dis- 
cussion between these two classes of engineers should quickly 
answer the various questions relating to the problem, and 
many would be the better forit Mr. Parsons is a gentleman who 
has associated himself with electrical engineering and with marine 
engineering. He has told us that so far as large high-speed liners 
are concerned, the electrical system has no future before it. Mr. 
Durtnall and others, however, still argue that very appreciable 
economies can result from employing high-speed-turbines and low- 
speed propellers on such ships, and it remains ‘for Mr. Parsons to 
show his opponents where they are wrong. We all admire the 
untiring energies and very great work of Mr. Parsons. We all look 
up to him as a great authority on such matters, but much as we 
admire his work and appreciate his experience, we cannot accept 
his statement unless he is prepared to prove it. As regards Mr. 
Parsons’ statement that in the event of a short circuit everybody 
in the engine-room would be killed, I cannot help thinking that 
he did not quite mean what he said. 1 consider it very unfortu- 
nate that this statement was made because marine engineers have 
never been partial towards electricity, and now Mr. Parsons has 
told them that if they get a short circuit they will all be 
annihilated, I am afraid that they will be more antagonistic 
towards it than ever. I cannot help thinking, however, that in 
his heart Mr. Parsons is a believer in the electrical system of 
transmission, for in THE ENGINEER for April 15th there is an 
abstract of a patent of his in which he proposes to employ poly- 
phase generators and motors for.ship propulsion, a scheme which 
Mr. Durtnall has now long advocated. In conclusion, I hope that 
this correspondence will be the means of settling once and for all 
this important question of whether it is desirable to employ 
electric transmission on high-speed liners, and, if so, whether 
such a scheme is feasible. Your correspondent ‘* Perplexed ” has 
kicked the ball and may it be kept rolling. 

MARINE. 


HILLA BRANCH OF THE EUPHRATES. 





Srr,—I ask you kindly to publish this letter and plan in your 


| paper and invite criticisms from irrigation engineers on the pro- 


| posed alignment of the Hilla Branch of the Euphrates. 


I have 


omitted the locks so as not to confound issues. Ordinary artificial 


| branches of this kind are taken off from above regulators or other- 


| wise, in the direction of the current of the main river. 


| 
| 


showing some details of the superheater, is represented, and | 


in Fig. 5 the cab is shown. 
The tender is carried on a solid cast steel frame, and is 


arranged to hold 7500 gallons of water with space for 13 tons | 


of coal. 
We give below some numerical details of the engine :— 
Tractive effort 29,600 Ib. 
Wheel base— 
| eae ee 
Engine, total .. .. .. 
Engine and tender, total 
Weight in working order— 
Engine, total eS 
On driving wheels .. .. 
Engine and tender, total 
Heating surface 
Tubes .. 
Fire-box x 
Superheater 
Total ; 
Grate area #0 
Working pressure 
ee as. os . 


7ft. 

30ft. 10in. 

62ft. 84in. 
Tons ewt. qr. Ib. 

9 «0 12 

51 1 2 8 


157 0 0 


2551 gq. ft. 

175 sq. ft. 

406 sq. ft. 

3132 sq. ft. 

42.8 sq. ft. 

160 1b. per sq. in. 
dia. x 18ft. length 
dia. x 18ft. length 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


MARINE TURBINES. 

Sir,—I feel that the correspondence taking place in your 
columns relating to this important problem of the efficient propul- 
sion of ships is to be regarded as highly desirable, and like ‘ Per- 
plexed” I, too, hope that all those who are in a position to bring 
forward information which will tend to straighten the entangled 
state of affairs that exist will not fail to take part in this contro- 
versy. It is a regrettable fact that engineers in this country 
often take a delight in concealing knowledge from their fellow- 
workers, and as a consequence it frequently happens that progress 
is retarded. It is true that we are rich in engineering societies, 
and that during certain parts of the year many meetings are held 
and papers on numerous subjects are discussed. But in how 
many instances do these discussions result in any definite conclu- 
sion being arrived at, and how often do the members go away 
much more enlightened than when they came? I am afraid not 
very often. In my opinion there is no better place to discuss an 
engineering subject than in the columns of the technical Press. 
Personally—and I think that I am by no means alone—if I have 
an opinion to express, or if I merely wish to solicit information, I 
much prefer to put what I have tosay into writing than to stand up 
at a meeting and gabble it out in a few minutes. In the first place, 
if the subject is somewhat complex nine out of every ten present 
will miss the point. Secondly, if it is a question that the 
author does not wish to answer he will pretend that he did 
not hear it; and thirdly, by putting things into writing the 
chances of making absurd statements are considerably minimised. I 
am aware that each speaker is afforded an opportunity of amend- 
ing his remarks before they are printed in the ‘‘ Transactions,” 
but, at the same time, I do not consider that such a procedure is 
nearly so satisfactory as that of sitting down carefully to think a 
matter over and then expressing our conclusions in writing. 
When we put a statement into writing we are compelled to think 
of the true meaning of each word, and although it may be that I 
am more careless than most people, I have often known myself to 
say things that I should never have written. I often wonder when 





J listen to eminent engineers speaking at various meetings whether 


I propose 
the opposite. For years I have made aclose study of silt deposits 
in canals, and my observation has led me to the conclusion that we 
engineers choke our canals with silt—except in cases where we 
have steep slopes at our disposal—because we do not imitate 
Nature. All natural smail branches with gentle slopes which do 
not silt take out of the main stream in the manner! propose for 
the Hilla Branch. They, moreover, take out from shoal water 
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cases of a like character on other mechanical constructions, and was 
laughed at for my warnings of what was going to happen, and ris 
one case it took some thirteen or fourteen months’ regular runnin, 

to develop itself to convince the higher officials. Now, as ropes 
a hot axle ; if that had been the case, it would tend to tighten the 
seat and boss from expansion, as the axle would be hottest from 
friction. If, on the other hand, the train had been a loca) one 
stopping every mile or so, as most London stations are very close 
then the action of the brake might have heated up the whee! and 
caused a more defined slackness. [ well remember lx woking a 
trailing tire loose on a tank engine. When I had to take the 
engine out again without any attention being given to it, | was 
upset by the superintendent telling me it was not loose and | had 
booked it to get another engine. Soduring the day’s work | puta 
chisel mark on tire and wheel ; at the time I could get over « Lin 
feeler between them, and on looking for the mark in the shed: 
found the mark on the wheel was some 3ft. from the one on the 
tire. A few days later, the sup@rintendent asked me if | was 
convinced of my error; I said ‘*No, but more contirmed in jt, 

When he replied I could not convince him, he rode to the Mansion 
House with me and examined the tire in a pit, and said it was tight, 
He only looked at the tread, so | put my knife between tire 
and wheel, also showed him the half of chisel mark, and asked 
him if he could account for a tight tire taking such eccentric teps 
as to get astray in that manner. This had the desired effect of 
getting the work done. On that class of engine the brake |locks 
were wood and some 2ft. 3in. long, and in summer got so terribly 
hot, tires were a source of trouble and required a lot of watching: 
in the winter, with sharp frosts, they required strict watching, owing 
tothecutting action on thecurves. Through continual bumping over 
crossing and check rails, &c., 1 only experienced one wheel shift in 
its seat. 

I hope I have not said too much in this to bore you, but when | 
see a Board of Trade Inspector's report, I often wonder why some 
one of thorough practical knowledge of railway work and who could 
grasp the important points which led up to such disasters as the 
Salisbury, Grantham and Shrewsbury accidents, and the one | have 
tried to show a little light upon, is not called in. There ought to 
be pits at all important stations for the examiners, also the men 
for that work should be men of good knowledge, which I aw afraid 
is not always the case. 

| must apologise for the liberty I have taken in writing this, but 
if anything mentioned is useful I ‘am satisfied. Though I have been 
out of railway service twenty years, | am always in touch with the 
iron horse, and have had many startling experiences. 

London, April 19th. W.S. Busny 


PRESSURE IN PUMP SUCTION PIPES, 

Sir,—It appears to be a common idea that a pump must not 
have the suction side of its valves under pressure. Ina case which 
may be cited, the water supply of a pumping station of a town 
waterworks was piped to the pumping station under a head of 
60ft. Instead of utilising this head to assist the pumps, the pipe 
was allowed to discharge it into a receiving well at the pump 
station, and the pump suction was taken from this well. 

The engineer who had the courage to suggest that the supply 
main should be connected directly to the suction had a hard tight 
to get his plan carried into effect, though his plan resulted in a 
large decrease of the load on the pump. Other cases may be cited 
where large sums have been expended in the providing of sumps 
and reservoirs for pressure pumps to draw from, and purposely to 
avoid the placing of any pressure on the suction side of the pump 
plunger. All this is obviously absurd, as a moment's thought wi 
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HILLA BRANCH OF THE EUPHRATES 


with the main current of the river on the opposite side, and with 
the river wider at the point of departure than the ordinary sec- 
tion. Of course, I am speaking of muddy or sandy rivers. 

At the Hilla Branch we have a slope of ;5}55 and depth of 
water of 10ft., while the Eupbrates has the same slope with a 
depth of water of 25ft. 

I propose, moreover, a bar across the head of the branch, so that 
none of the bottom water of the Euphrates will enter the branch. 

At the existing Hilla Branch head a triangle of silt was deposited, 
which was annually removed, and Nature has revenged herself ly 
practically obliterating the branch with silt. Theabsence of a bar 
at the head has, moreover, resulted in a very deep narrow channel 
which takes in the muddy bottom water of the Euphrates. 

Thirty years ago the Hilla or Babyion Branch of the Euphrates 
had five times the discharge of the Hindia Branch. To-day it has 
barely one-tenth, and that only in flood. 


Bagdad, March 21st. W. WILLCOcKs. 


STOATS’ NEST RAILWAY ACCIDENT. 


S1r,—I have only just read your article on the above in your 
issue of the 8th inst. Now, as regards the circumstances leading 
up to the accident, it seems very plain it was a faulty wheel, also 
that it ought to have been seen by the examiner long before it was 
advanced to the stage causing the derailment. When the wheel 
first became loose enough to shift it would leave distinctive marks 
on the inside of the wheel boss and axle, no doubt slight at first, 
but they would soon show themselves to an observer looking for 
faults ; but would be seen only overa pit for examination purposes. 
As the wheel then got more loose, the continual pounding going on 
between wheel and axle would. increase the bad fit, running over 
crossings and round curves, tending to give a lateral action, still 
further slackening it till less stress was required to shift the wheel 
to the extent of the flange, then it only required to meet with 
a crossing just a little forward of the retreating angle, and 
the damage was done. I only saw one case of a wheel taking a 
course in like manner. Thus you see the wearing away, as it were, 
both of the seat and the boss. 


reveal, and the only reason given by the advocates of the system 
is that the suction valves will not seat if the suction is undera head. 
This is nonsense ; for if the water comes to the pump under 60 |b. 
per square inch, and is delivered by the pump against 1201]b. per 
square inch, there is obviously a preponderance of 601b. in favour 
of causing the valves to seat, and thé contention brings us face to 
face with the fact that, if the valves will not seat, then the pump 
is absolutely unnecessary, and the original pressure with which the 
pump is served is evidently sufficient to take the water to its 
destination. . 

The real reason, probably, for the prejudice which exists against 
pressure on the suction side of a pump is the shock from water 
hammer which is apt to accompany it ; but this is easily obviated 
by placing an air chamber on the suction side ; and, indeed, this is 
a benefit to any pump where the suction main is of considerable 
length. It is easily conceivable by the least experienced in pum) 
ing practice that where the action of any particular pump is inte: 
mittent, there is a regular intermittent starting and stopping of 
the suction column ; and the water composing the column being 
virtually incompressible, a shock from water-hammer is sure to 
ensue. The writer has, in plants over which he has had the super- 
intendence, avoided the trouble by introducing duplex action in 
the pumps, so that the onward movement of the suction column is 
never arrested, but is turned from one suction of the pumping 
plant to the other. / 


Silvertown, March 17th. J. 


MECHANICAL COLOUR BLINDNESS. 


Str,—Would you allow me to make a few statements about the 
revolving simple pendulum in reply to “‘ A Teacher of Mechanics’ ’ 
last letter. I do not see how it is possible to make the mistakes 
he alleges I have made. There are only two bodies under con- 
sideration—the pendulum weight and the earth. He says: ‘‘ The 
action on the rod is downwards and outwards ; if resolved into 
vertical and horizontal components, the horizontal component is 


| called centrifugal force, but it acts on the rod, not on the bob. 


Of course, a little bulging of the | 


metal outside of the seat, owing to the pounding action, made it | 
| attraction of the earth on the bob.” 


require a little more pressure to draw the wheel off, but when off 


it would to an extent clear away this temporary bulging, which in | 


reality would mostly be broken atoms. 


The action on the bob is upwards and inwards; if resolved verti 
calty and horizontally, the vertical component is balanced by the 


Up to this point he is strictly correct ; but he says further: 


J have experienced several | ‘‘ Leaving the horizontal component free to compel—as it does— 
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he bob to depart continuously from the straight line which is in 
pa direction of its motion at any instant.” This is very far 


Centrifugal force certainly acts outwards, and is the 


yrong- . ° 

mance which the bob offers to being deflected from a straight 
es but it is balanced in the same way and at the same instant 
$y the horizontal component of the tension on the rod as the 


gravity on the bob is by the vertical component. 
bob in its orbit is assumed uniform, and the 
weight of bob 
alination of the rod = ——>,_____ 
elination o centrifugal force 
ach of these forces is a balanced force. This assuming a 
cal or unbalanced force to exist which has no existence in 
was just what caused a controversy on centrifugal force 
j for a long time in THE ENGINEER, and which, as 
I will therefore 


‘ ttraction of 
The velocity of the 


in is therefore constant, 
and 
dynami 
reality 
which laste 
nding to no good purpose, you closed recently. 








= no more on the subject. 

‘April lth. 

THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Results. 
QUARTERLY meeting results, it has this week to be 


reported, have been moderate’ Business transacted since the 


meeting, though it presents no special characteristic, leaves a | 


fairly satisfactory impression. There is a steady inquiry, and a 
gradual improvement is looked forward to, accompanied by some 
firmness in prices, such as marked the opening three months of 
this year. There is an undertone of strength in some departments, 
which is very grateful, and though the amount of business passing 
is not large it equals expectations. The main drawback is that 
the market for manufactured material does not respond very 
readily to the upward movement in pig iron, 


Pig Iron Strong. 

The best section of the Birmingham market is still pig 
iron. Makers are well sold, and production is kept down, so that 
there is no excess of supply. The issue is a strength in selling rates 
which is very apparent, and Staffordshire part-mine iron and some 
Midland brands of forge pigs—Northampton makes, in particular 
have been advanced 6d. to 1s. per ton. Consumers are loth to con- 
cede the advance, since they declare that present prices of rolled 
iron leave them without a profit. An addition of 5s, to 7s. 6d. 
per ton in second and third-class bar iron prices, especially is, they 
declare, badly needed. The pig makers will not, however, agree 
to part with their iron, except for more money, and pig iron con- 
tracts can only be renewed on an advanced basis. There is not 
now much South Staffordshire common forge iron to be had at 48s., 
and some makers this week demand 49s. per ton. Part-mine iron 
realises as much as 51s, to 52s., best South Staffordshire all-mine 
sells at 85s., and cold blast at 115s. per ton. Smelters from the 
outside districts have also revised their quotations. Northampton 
brands are quoted 50s and upwards, Derbyshires 51s. to 52s., and 
North Staffordshire forge sorts 51s , and on. 





Marked Bar Position. 
On ‘Change in Birmingham to-day—Thursday—rolled 





| 


| 
| 
| 
| 


| 


| steel, £9 10s. to £10, 


practically off the market, and English are therefore held for full 
rates, 


Copper, Lead and Tin. 
Manufactured was a shade easier, but there was scarcely 
sufficient business passing to test prices. Lead: Sheets un- 
changed, English tin ingots somewhat lower. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 55s.; 
Derbyshire, 56s. to 57s.; Northamptonshire, 58s. to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s. 7d.; April-June, 60s. 6d. 
Seotch: Gartsherrie, 62s. to 62s. 6d. ; Glengarnock, 61s. 6d. to 
62s.; Eglinton, 61s., delivered Manchester. est Coast hematite, 
69s. 6d.; East Coast ditto, 67s. 6d., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 60s. to 60s. 6d. ; Glengarnock, 59s. 6d. to 60s. ; 
Eglinton, 59s. Delivered Preston: Gartsherrie, 61s. to 61s. 6d.; 
Glengarnock, 60s. 6d.; Eglinton, 60s. Finished iron: Bars, £6 15s. ; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £7; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, 
£8 to £8 2s, 6d.; boiler plates, £7 12s. 6d. to £7 17s. 6d.; 
plates for tank, girder and bridge work, £7 to £7 5s.; English 
billets, £5 5s. to £5 10s.; foreign ditto, nominal ; cold drawn 
Copper: Sheets, £71; tough ingot, £62 ; 
best selected, £62 per ton. Copper tubes, 8}d.; brass tubes, 
6id.; condenser, 8d.; rolled brass, 63d.; brass wire, 63d.; brass 
turning rods, 63d.; yellow metal, 6}d. per lb. Sheet lead, £16 10s, 
per ton. English tin ingots, £148 10s. per ton. 


The Lancashire Coal Trades. 

There were signs of more trade on the Coal Exchange. 
This was very marked in the shipping business, no doubt owing to 
the opening of the Baltic ports. Although at present inquiry was 
not so marked as it will soon become, coalowners were very firm, 
and this checked business to a great extent. It is just possible 
that there may be an advance of 10d. or ls. per ton over present 
rates shortly. In slack and industrial coal, the output about meets 
the demand ; but here, again, holders were not pushing sales, 
House coal was rather quiet. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
There isa steady demand for hematite iron, although the 
market from a warrant point of view is depressed, but although 
the sale of warrant iron is aimost nil, the business being done by 


| makers is very well maintained, and makers are in a sound posi- 


tion not only as regards the orders they have in hand, but from 
the knowledge they possess of the requirements of consumers in 
the early future. It was expected that before this there would 
have been a necessity for an increase in the production of iron in 
the district, and several furnaces now lying idle have been pre- 
pared to be putin blast at the shortest notice if the demands of 
consumers warrant it, and if there is any prospect of the con- 
tinuance of anything like a steady trade in the class of metal pro- 
duced on the West Coast. Prices are firm, with mixed Bessemer 
at 69s, net f.o.b., and warrant iron at 66s. 43d. net sellers, 
buyers 3d, less. A much higher range of prices is ex- 
pected in the near future. There is a steady demand 
for special hematite iron which is growing in favour, and orders 
for which are well held. Prices range from 71s. upwards 
according to the specification required. Ferro-manganese and 


| spiegeleisen are in full request, and deliveries of large parcels are 


iron makers confirmed the decision of last week to make no | 


advance in marked bars, and prices remained on the former basis 
of £8 per ton, with £8 12s, 6d. for Lord Ward's iron, It is still 
considered that the margin between unmarked bar prices and 
best iron values is too wide to permit of any alteration in list iron 
prices. If all-mine pig iron had been advanced 5s. per ton, some 
justification would have existed for dearer best rolled iron rates. 
In the absence of any such incentive, it is deemed wisest to pre- 
serve existing standards, 


Merchant Iron. 


| 
| 
| 
| 


| 


The demand for this class of material has been steady and | 


fairly good, There has been a little more inquiry for common bars, 
but it is difficult to obtain prices commensurate with the cost of 
production. Good merchant bars are quoted £6 7s. 6d., although 
supplies are also obtainable at £6 5s. Common bars are £6 2s. 6d. 
and £6 5s. Hoop iron remains at £6 15s., gas strip £6 10s, to 
£6 12s. 6d., and nail rods £7 5s. 


Galvanised Corrugated Iron Weak. 

The falling off of orders for galvanised sheets is causing 
makers some concern, and contracts can be made now at appreciably 
lower rates than ruled three months ago. International competi- 
tion is again mentioned as a factor in the situation. Prices, which 
are still falling, rule at £11 to £11 5s., and on to £11 10s. for 
24 gauge f.o.b. Liverpool. The fall on the London spelter market 
has led to something approaching a deadlock here. Sellers decline 
to meet the market, quoting £23 15s. for virgin spelter, and busi- 
ness is idle, 
the time being, considerable purchases having recently been made. 
Black sheet prices are quoted :—Singles, £7 5s. to £7 7s. 6d.; 
doubles, £7 10s. to £7 12s, 6d.; trebles, £8 to £8 2s. 6d. The 
mills are well engaged, and some makers decline to entertain the 
{7 10s. figure. 


Steel. 

Steel maintains a very strong position at the enhanced 
rates lately quoted. Mild rolled bars make £6 15s. to £7, joists 
£6 5s., angles £6 7s. 6d. to £6 10s., girder plates £7, and boiler 
plates £8 2s. 6d. to £8 5s, In the raw steel department half- 
product steel bars are £5 2s, 6d. (Bessemer) and £5 5s. (Siemens), 
with a well-sustained demand. 


Ironfoundry. 

A marked increase of activity is reported by ironfounders, 
especially those devoted to high-class millwork. Very good book- 
ings have been made from the steel mills in the North of England. 
The only dissatisfaction in this department is the comparative 
meagreness of profits. Founders are not so badly off as bar 
makers, and they have the advantage of a maximum output ; but 
by tradition they do not increase their’ prices except as following 
nereases in best pig iron, and to this rule they are adhering. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 
MANCHESTER, Thursday. 





A Quieter Trade. 

THERE has been a quieter feeling in pig iron during the 
past week. So far as could be ascertained there were few inquiries 
for anything like large lots, and consumers restricted themselves 
to covering prompt requirements. Principal brands maintained 
late rates, and changes were few and unimportant. If anything, 
Scotch and Middlesbrough ruled rather in buyers’ favour, but 
purchases of these sorts related to second-hand lots. A repre- 
sentative of a large Scotch firm informed us that their prices were 
higher than those quoted, but it is evident that merchants are 
able to supply clients with parcels at the quotations given in our 
list below, and that ‘for quantity they would be ‘ shaded” some- 
what to meet purchasers. 


Finished Iron and Steel. 
“ There is a very steady feeling in all departments, with 
little or no change to note in prices, Foreign billets are still 


Consumers, however, are fairly well protected for | 


} 





being made to home as well as foreign consumers. Charcoal iron 
is not a large trade, but the demand is steady, and it is expected 
in the course of a few weeks the one furnace in England, which is 
situated in this district, will be again in blast, a stoppage having 
been necessary on account of the scarcity of fuel. Some large 
parcels of scrap iron have recently been sold, and the demand for 
good classes of metal is maintained. Iron ore is in steady demand, 
especially for the best classes of raw material. Prices are as last 
week, at 14s., 17s., and 21s. per ton net at mines. 


Steel. 


Although no business at all is being done in mild steel, | 
there is a good demand for all Bessemer classes, and it is expected | 
that makers will be kept busy for a considerable time to come, as | 


the orders on offer are quite equal to the output of the works for 
months to come, and well maintained. 
rails, hoops, billets, tin bars, and rods. 


Shipbuilding and Engineering. 

There is no news yet as to the expected order for a Turkish 
battleship, but negotiations are still proceeding with the Turkish 
Government. The order for the Chinese cruiser is being proceeded 
with, and the keel of the British battleship Princess Royal will be 
laid in a few days. Considerable activity is noticeable in the 
engineering shops both as regards marine work and gun mountings, 
and it is expected that further orders will soon be in hand. 


Shipping and Fuel. 

The shipping trade connected with West Coast ports is 
busy. Last week the exports of iron and steel were 21,347 tons— 
iron 14,230 tons and steel 7117 tons—as against 16,110 tons in the 
corresponding week of last year, an increase of 5237 tons. The 
shipments for the year to date aggregate at 226,475 tons, com- 
pared with 181,002 tons in the corresponding period of last year, 
an increase of 45,473 tons, Coal is in good demand at firm prices, 
and coke is in fuller supply from the Durham district. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
General Conditions. 

So far as new business is concerned the second quarter of 
the year has hardly maintained the level reached in the previous 
quarter, either in the iron market or in the steel trades. Reports 
from the big works show a rather marked inequality of conditions, 
busy departments being those engaged in the manufacture of 
armoured material and light steel specialities, whilst the demand 
for heavy engineering work or railway steel is still seriously 
curtailed. It is generally thought, however, that the lull will be 
of no long duration, and that by the time the orders on the books 
are well in hand the work which still undoubtedly remains to be 
placed on shipbuilding and other account will have come forward. 
The chief anxiety, however, relates to overseas demands for rail- 
way material. As the Board of Trade returns have indicated, 
there has been a steady decline in exports of railway steel material 
for some’ considerable time past, and, unfortunately, current 
business shows no immediate sign of improvement. The slacken- 
ing off in the demand from the Argentine has been keenly felt. 
Those associated with the industry are confident that the cloud 
overhanging the trade with the South American Republics will not 
be of long duration, but none is prepared to say when buying will 
be renewed on anything like the scale of a year ortwoago. Home 
railway demands are distinctly disappointing, as they have been 
for a considerable time, and the railway agreements do not entitle 
manufacturers to hope for any larger new building programmes on 
the part of the companies in any part of the kingdom. 


Blister Steel. 

An interesting gathering of local manufacturers, chiefly 
those engaged in thecrucible steel industry, took plac: at the Cutlers’ 
Hall on Monday, when a proposal made by a Committee of the 
International Association for Testing Materials was discussed. 
This Committee, which had drawn up a scheme codifying and 
revising the names and constituents of iron and steel, recommended 
that ‘‘ blister” steel should cover, as a definition, ‘‘ steel made by 





carburising wrought iron by heating it in contact with carbonaceous 
matter, which may also made by carburising a low-carbon 
steel.”’ Professor Arnold stuted that the proposal would lead to 
tampering with the composition of what was known to the Sheffield 
steel trades as blister steel, and would ultimately involve the 
quality of both shear and crucible steel. A committee was 
appointed to make all ry co ications with the Inter- 
national Committee. The meeting was summoned by the Master 
Cutler and the Cutlers’ Company. 


The Coal Market. 

Although the house coal branch is now practically enter- 
ing on the summer season, local collieries are showing no disposi- 
tion to give easier rates, and are ———— in this by the reported 
decision of the West Yorkshire coalowners not to grant ‘‘ summer” 
prices this year. The renewal of merchants’ contracts will soon 

commenced, At present orders are falling off.at the pits as is 
usual at this period of the year, but there is nothing much in the 
shape of stocks at the pits. Current quotations are :—Best 
Barnsley, 12s. 6d. to 13s. 6d. per ton; seconds, 10s. 6d. to 11s. 
per ton, pit prices. The hard coal market continues to show in- 
creased strength under the stimulus of heavy shipments at Hull 
and also at the Mersey ports. Irrigations are now in progress for 
further shipping contracts, pit prices remaining at 9s. 6d. to 10s 
per ton for best hards. Slacks are, if anything, firmer, most col- 
lieries having good orders on the books, for which merchants are 
pressing for delivery, and further business in best classes is at 
the moment.being refused in some cases. Best washed smalls 
are quoted from 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s, 9d.; 
seconds, 3s. 9d. to 4s. 3d. per ton. Coke continués a good market 
owing to the circumstances already 7 per and quotations 
remain :—Best washed, 12s. 9d. to 14s. 6d.; unwashed, lls. 6d. to 
12s, 6d. per ton at theovens. No further change can be reported 
in gas coal, except that tonnages are going out of hand steadily, 
with an increased businessin spot sales, chiefly for shipment. 





The Iron Market. 

With the exception of hematite iron which, for reasons 
already referred to in some detail, remains strongly upheld in 
price, there is rather a dull tone in pig iron. At the same time 
neither Lincolnshire or Derbyshire makers are pressing sales, 
adopting, in fact, a very independent attitude, but at the same 
time stocks in consumers’ yards are large, and there is still a good 
deal of iron to come in under old contracts. This applies, to some 
extent, to hematite as well as commoner pigs, and a good many 
people believe that it puts out of question the possibility of much 
new buying this quarter. West Coast hematite is still quoted at 
80s. to 81s., and East Coast, 75s. to 76s. Other quotations are : 
Lincolnshire, No. 3 foundry, 53s, 6d.; No. 4 foundry, No. 4 forge, 
mottled and white, 52s. 6d.; basic, 55s,; Derbyshire, No. 3 
foundry, 54s.; No. 4 forge, 52s. per ton. There are premiums of 
2s. per ton for delivery over the second half of the year. 





Finished Iron and Steel Trades. 

Finished iron continues extremely depressed, the expected 
improvement in the demand for bar iron not yet: showing itself ; 
but some of the local rolling mills are moderately busy on both hire 
and supply work. Billets are also in quiet demand Quotations: 
Bar iron, £6 15s.; Bessemer, high carbon billets, £7 15s.; Siemens 
ditto, £7 17s. 6d.; basic billets, £5 10s.; steel hoops, £7 5s. Scrap 
of all sorts continued very scarce and dear, particularly old steel 
rails, which are quoted fully up to 81s. We refer above to the 
a in railway steel and one or two other branches, and it will 
e recognised that the improvement in the local steel trade is still 
somewhat ‘‘ patchy.” However, the export trade in implements 
and tools and other varieties of light or steel products is keeping 
many manufacturers extremely busy. Good demands for steel are 
also forthcoming from the agricultural machinery makers in 
Lincolnshire and elsewhere, from motor car manufacturers, whilst 
itis stated that the large firms have their plants fully occupied in 
meeting orders for tool’ steel and high-speed twist drills. The 
crucible steel industry is having to pay much higher prices for best 





The output consists of | 





qualities of Swedish melting iron. 





NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

SALEs of pig iron have been very few this week, and, not- 
withstanding that the makers are well off for orders, the prices 
have further dropped on account of the operations of second hands. 
Speculators in Cleveland warrants are disappointed that there has 
been a downward movement in prices since the holidays instead of 
the rise which they expected, and there is some anxiety among 
them toclear out. The good statistical position and the encourag- 
ing outlook do not assure them, nor do they take any count of the 
activity in most of the branches of trade that consume pig iron, all 
of which have excellent prospects. Only the present slackness in 
buying seems to have an influence. What have, perhaps, had the 
most unsatisfactory effect upon the market were the unfavourable 
reports from Germany and the United States, in both of which 
countries the production of pig iron has been increased until it is 
in excess of requirements, and stocks are increasing, with the 
result that prices have become easier. It will be remembered that 
it was the upward movement in America last autumn that led to the 
improvement here, and the easing of prices there has a detrimental 
effect here. On Wednesday the price of Cleveland warrants 
dropped to 50s. 7d. per ton, the lowest of this year, a fall of 64d. 
per ton being shown in the first three days of the week, and of 
1s. 94d. from the best price of 1910, which was 52s. 4}d. in the 
last week of January. Naturally, with prices declining, the desire 
to buy has fallen off, whereas the speculators have been more eager 
to sell. It must be acknowledged that they have stuck well to 
them hitherto, but it hardly answers the interests of the middle-men 
to have prices moving so little, and they think it well to make sure of 
the profit that is now to be realised. No. 3 Cleveland G. M.B. pig iron 
for early f.o.b. delivery has generally declined to 51s. per ton, but 
the leading firms are not prepared to accept less than 51s. 6d., and 
no one is anxious to sell, seeing that nearly all are well off for 
orders. No. 1 for prompt delivery is at 53s. 6d., Nos. 4 foundry 
and 4 forge at 50s., and mottled and white at 49s. 6d., but the 
supply of the lower qualities is scarcely up to the requirements. 
The output of Cleveland pig iron has been increased by the blow- 
ing of the two furnaces at Lackenby Ironworks, which are now 
producing No. 3 Cleveland pig iron. 


Hematite Pig Iron. 

The position of makers of East Coast hematite pig iron is 
altogether satisfactory and encouraging, and while just now fresh 
business is slow in coming forward it does not much matter, seeing 
that the producers are well supplied with orders, and it will be 
some considerable time before they are forced to sell. Quotations 
are not weakened owing to the lull, for the ironmasters can fully 
hold their own. Since the upward movement set in there has not 
been a single set back in prices. Mixed numbers have risen 
steadily from 55s. to 67s. per ton, and thus are in a different 
category from Cleveland iron, which has had many fluctuations. 
The situation is different, however, for there are no stocks of 
hematite iron in the public stores in this district, whereas over 
400,000 tons of Cleveland iron are held by Connal’s. Thus 
speculators cannot operate in hematite iron, and to legitimate 
trade is left the regulation of the prices, whereas in the case of 
Cleveland iron outsiders have the greatest say in determining the 
quotations, and they have prevented the prices of Cleveland iron 
from going up as quickly as those of hematite, with the result that 
mixed numbers of the latter, instead of being only the normal 
10s, per ton dearer than No, 3 Cleveland iron, are the higher by 





422 


THE ENGINEER 





Aprit 22, 1910 








16s. per ton. Makers stand out firmly for 67s. per ton for mixed 
ad ra prompt delivery, but small lots are still forthcoming from 
second hands at 66s. 6d., and even 66s. 3d. has been accepted this 
week for some for immediate delivery. For delivery over the 
second half of the current year 70s. is the price. No one seems to 
be buying Rubio ore at present. There is plenty in hand, and con- 
sumers can wait; they think 20s. 6d. per ton delivered c.i.f. 
Middlesbrough or Tyne is too much. Imports are on a large scale 
and have been all this year. Furnace coke is generally obtainable 
at 18s. per ton delivered at Middlesbrough or equal thereto, but 
at that figure is relatively dearer than Cleveland pig iron. It 
ought to be at least 1s. per ton less, yet it is kept at 1&s., though 
there is an abundant supply and considerable competition. 


Manufactured Iron and Steel. 

Improvement is making itself very apparent in the steel 
industry, and it is satisfactory that the producers can at 
last report a rather better state of affairs, the consumers 
buying more freely than at any time during the last two years. 
Deliveries of finished iron and steel on export account are 
larger than were ever before reported, and there is a decided 
increase in the deliveries on inland account. This promises to be 
the condition of the market for the remainder of this year at any 
rate. Steel and iron ship plates are firm at £6 10s., steel boiler 
plates at £7 5s., steel ship angles at £6 2s. 6d., iron ship angles 
at £7, steel joists at £6 2s. 6d., steel hoops at £6 12s. 6d., steel 
strip at £6 10s , stec] sheets at £7 10s., iron ship rivets £7 7s. 6d., 
all less 24 per cent. f.o.t. Galvanised and corrugated steel sheets, 
24 gauge, are at #11 10s. per ton, less 4 per cent. f.o.b., and the 
mills producing them are very well occupied. 
can still be obtained at #5 7s. 6d. net f.o.b. where large quantities 
are required, but most manufacturers now want £5 10s. net. 


Shipbuilding. 

Shipbuilders are in a fair position now ; 
their yards pretty fully occupied, and the keenness of competition 
has become less, with the result that shipowners have to pay more 
for new vessels. Some of the leading shipowning firms in this dis- 
trict have lately done a good deal in the way of ordering new 
steamers ; in fact, two have at least ten each being built for them. 
The district has done well as regards the orders for war vessels. 
On the Tyne there are in course of construction H.M.S. Hercules, 
at Jarrow ; H.M.S. Monarch, at Elswick ; H.M.S. cruiser Wey- 
mouth and the Brazilian warship Rio de Janeiro, at Elswick. 
The British cruiser Newcastle is nearly completed, and has 
been put into the Hebburn Dry Dock for the finishing touches. 
Commercial shipbuilding is going on at a good rate. Sir Raylton 
Dixon and Co., Middlesbrough, have secured: an order for two 
cargo and passenger steamers for New York owners ; while Messrs. 
Osbourne, Graham and Co., of Sunderland, have booked an order 
for a screw collier for M. Bonet, of Caen. Inquiries for cargo 
steamers of 130ft. in length for the Australian coasting trade are 
reported, as well as for several trawlers. Palmer’s Shipbuilding 
and Iron Company has just launched its 806th ship. This company 
built the first iron screw collier—the John Bowes—as long ago as 
1854, and this vessel is still in commission. 


Tyne Commissioners’ New Engineer. 
In place of the late Mr. James Walker, the Tyne Improve- 
ment Commissioners, out of three selected candidates, have 
appointed Mr. Nicholas George Gedye as their engineer. 


Coal and Coke. 

The coal trade is steadily becoming more active, and 
prospects are encouraging now that all the Durham collieries are 
working again and the idle Northumberland collieries are preparing 
to re-start, the miners having gained nothing by their three months’ 
fight against the adoption of the three-shift system. They have 
decided to give the new arrangement a fair trial, but that they 
might have done three months ago without any strikes. As it is, 
heavy sums have been lost, and trade has been driven away to 
other districts and even to Germany. The Tyne shipments of coal 
and coke during the first quarter of the year reached 4,469,348 
tons, which was 842,429 tons less than in the corresponding period 
of 1909, the loss being due entirely to the labour stoppages. 
Buyers of coal are keener, and prices have dropped to what may 
be considered normal figures. Best steam coals are at 11s. 9d. per 
ton f.o.b., and smalls 6s. 6d. to 7s. 9d., while best gas are at 11s. 
and seconds at 10s. 3d. f.o.b. Coking and bunker coals are 10s. 
to lls., and business in them is satisfactory. The London 
gas companies are beginning to negotiate with Durham collieries 
for their next twelve months’ supplies of coals. It is reported that 
gas coals have been sold for delivery over 1911 at 11s. per ton 


f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General State of Trade. 

THE state of trade in Scotland generally continues en- 
couraging. The numbers of the unemployed continue to diminish. 
Several labour troubles no doubt occasion some anxiety, but it is 
expected that these will be settled without much delay. One 
strike in the Lothians, which involved 600 miners, has been brought 
toanend. The state of employment in the engineering works is 
gradually improving. Raiiway traffic returns continue to give 
indication of a healthier condition of trade throughout the 
northern part of the country. 


The Pig Iron Market. 

A large amount of warrants has changed hands since last 
report. Tired holders parting with iron in default of improve- 
ment in price is said to be the chief cause of the heavy sales that 
have taken place during the last two or three weeks. But it may, 
perhaps, be accepted asa favourable circumstance that the same 
operators are credited with being considerable purchasers at 
the lower grade of prices to which their former sales had 
contributed. The reported transactions of the week amount 
to about 25,000 tons, nearly all Cleveland warrants. Business has 
been done in this class of iron at 50s. 94d. to 51s, 2d. and 51s. 104d. 
cash, 51s. 13d. to 51s, 6d. and back to 51s. 24d. one month, and 
51s. 94d. to 52s. 14d. and 51s. 11d. three months. There have also 
been numerous transactions for other fixed periods, including 
50s. 11d. for delivery in eight days, 51s. ten days, 51s. 13d. and 
52s. 2d. sixteen days, and 51s. 64d. two months. Advices from 
abroad are at the moment of a somewhat mixed description, and 
offer comparatively little support to the market. 





Seotch Makers’ Iron. 

The output of pig iron is maintained as before, but one 
furnace has been taken off ordinary Monkland pig iron and one 
additional has been placed on hematite at the Clyde Ironworks. 
There are now 46 making hematite, 34 ordinary and special brands, 
and 5 basic iron, The easier condition of prices has had the 
effect of leading consumers to defer purchasing in the mean- 
time. One or two brands of pig iron are rated at higher 
values, but others are quoted 6d. lower. Monkland, f.a.s. at 
Glasgow, No. 1, is quoted 60s. 6d.; No. 3, 57s.; Carnbroe, No. 1, 
61s.; No. 3, 57s. 6d.; Clyde, No. 1, 63s.; No. 3, 58s.; Gart- 
sherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 58s, 6d.; Summerlee 
and Langloan, Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d.; Coltness, No. 1, 
85s.; No. 3, 61s.; Shotts, at Glasgow or Leith, No. 1, 63s. 6d.; 
No, 3, 58s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 58s. 6d.; 
No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 60s.; 
Dalmellington, at Ayr, No. 1, 64s.; No. 3, 59s.; Carron, at Grange- 
mouth, No, 1, 66s. 6d,; No. 3, 60s, 6d. per ton. 





a) 











Heavy steel rails | 


they have got | 


The Hematite Trade. 
There has been an easier tendency in the hematite pig 
iron market. Cumberland hematite warrants, which were done 
last week at 68s. cash, are now quoted at 67s. 6d. Scotch hematite 
pig iron is quoted by merchants 72s. 6d.—-a reduction of 6d. per 
ton—for delivery at the West of Scotland steel works. While the 
prices are thus somewhat lower owing to the apathy of purchasers, 
makers state that in consequence of the high prices of imported 
ores the hematite pig iron manufacture at present prices is prac- 
tically unprofitable. The imports of ore in the past week have 
been large, consisting of twenty-three steamship cargoes. The 
arrivals of this ore since the beginning of the year now amount to 
about 380,000 tons, which is fully 20,000 tons more than at this 
time last year. 





The Engineering Trades. 

The locomotive engineering trade, which had been quiet 
for a considerable period, with the operators on short time, is now 
much better employed, and the men in the employment of the 
North British Locomotive Company at Polmadie have now been 
placed on full time. Marine engineers are now having fuller 
employment. and the engineering branches generally appear to be 
getting better supplied with work. Boilermakers are also busy, 
both on home and export orders. 


Finished Iron and Steel. 

The malleable iron trade of 
certainly improved, but the amount of work available is still 
insufficient to keep the furnaces and mills going full time. Steel- 
makers, on the other hind, are quite busy on contracts fixed for 


reported as limited. There is a good inquiry for miscellaneous 
structural material for abroad. Thin sheets, tubes and pipes are 
also in demand, and inquiries for fencing wire and galvanised 
goods are reported to be encouraging. 


The Coal Trade. 

There has been less done in the shipping branch of the 
coal trade, and this is attributed to some extent to the settlement 
of the disputes in the mining trades of Wales and the North of 
England. Inland business in coal is satisfactory, and there is 
comparatively little change in prices, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 

Very close attention is being given generally to the state 
of trade, and signs are carefully noted as indications of the course 
which may be expected to be taken. It cannot be doubted but 
that it has received a serious blow, and the clock of progress has 
been put back. It is, however, thonght that the damage is only 
temporary, and that after a little oscillation the hands will go on 
again as before. The leaders of the trade have rightly considered 
that one of the principal causes of the injury done has been the 
Eight Hours Act, and are wisely endeavouring to rectify it. The 
result of a meeting of the South Wales Conciliation Committee has 
been the formation of a deputation to wait upon the President of the 
Board of Trade. This will take place forthwith, and good results 
are anticipated. At the meeting the deputation were favourably 
received, and hopes are strong. The coal business last week was 
quiet. A limited inquiry was experienced everywhere. Buyers, 
it was stated, were waiting for easier terms. There was a fair 
amount of tonnage received, and on several days a large dispatch. 
At the same time colliers are working well to make up for lost 
time, and stocks are increasing. The ery will soon be shortage of 
wagons Prices remain backward, and at the beginning of the 
week the best Admiralty coals were very near l6s. In fact, sales 
were effected for ]6s. 3d. Best seconds are steady. On Monday 
nineteen vessels left Cardiff with a little over 60,000 tons. 
cargoes exceeded 5000 tons. 


Latest Quotations. 
Colliery owners and merchants believe that after Whit 

suntide improvement will set in. 
pronounced. 
are suffering from scarcity of wagons. 
were again able to get easier terms. One assuring feature on the 
market this week has been the firmness of sellers in refusing to 
modify to any but a smal] extent the present quotations, which 
remain as follows :—Best large, 16s. to 16s. 6d.; seconds, 15s. 6d. 
to 16s.; ordinaries, 14s. 9d. to 15s 
16s. 3d.; ordinary drys, 14s. 6d. to 15s, 











; best washed nuts, 13s. 3d. 





to 13s. 9d.; seconds, 12s. 6d. to 1: best washed peas, 12s. to 
12s, 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 8s, 3d. to 


8s. 9d.; best ordinaries, 8s, to 8s. 3d.; cargo smalls, 7s. to 7s. 9d.; 
inferior kinds, 6s. 6d. to 7s.; very best Monmouthshire black 


vein, 15s. 3d. to 15s. 6d; ordinary Western Valleys, 14s. 6d. to 
5s.; best Eastern Valleys, 14s. to 14s, 3d.; seconds, 13s. 6d. to 
13s. 9d. Bituminous: Very best house, 17s. 6d. to 18s.; best 


ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, 13s. to 13s. 6d.; through, 10s. 6d. to 11: smalls, 
7s. 3d. to 7s. 9d. Patent fuel, 15s. 3d. to 15s. 9d. Coke: Special 
foundry, 24s. to 27s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to 
17s. 6d. Pitwood, ex ship, 19s. 3d. to 19s. 6d. 


Newport Coals. 

The port continues to suffer from the late labour move- 
ment, the Eight Hours Act, and other matters, such as the new 
arrangement movement, but is slowly regaining tone Slightly 
more activity was reported mid-week. Latest :—Best black vein, 
15s. to 15s. 3d.; Western Valleys, 14s. 3d. to 14s. 9d.; Eastern 
Vaileys, 13s. 9d. to 14s.; other kinds, 13s. 3d. to 13s. 9d.; best 
smalls, 7s. 9d. to 8s.; seconds, 7s, 3d. to 7s. 6d.; inferiors, 6s. 9d. 
to 7s. 3d. Bituminous: Best house, 15s. 6d. to 16s.; seconds, 
14s. to 15s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 
to 19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 19s. 3d. to 
19s. 6d. Latest report regarding pitwood was that it was less 
plentiful and firmer. 








Swansea Coals. 

A little improvement has been shown, but it is generally 
conceded that some short time must elapse before the old condition 
is regained. Shipment of coal and patent fuel last week was 
limited to 57,428 tons. Latest :—Red vein firm, also beans, but 
French and German easy. Best anthracite, large, hand-picked, 
23s. to 24s. net; second malting, 21s. to 22s, net; big vein, 
large, 16s. to 17s., less 24; red vein, 14s. to 15s. 6d., less 24; 
machine-made cobbles, 21s. 6d. to 22s. 6d. net ; Paris nuts, 23s. 6d. 
to 24s. net; French nuts, 23s. to 24s. 6d. net; German nuts, 
23s. 6d. to 24s. net ; beans, 21s. to 22s. net ; machine-made large 
peas, 11s. to 11s. 6d. net ; fine peas, 9s. 6d. to 10s. 6d. net ; rubbly 
culm, 5s. 9d. to 6s. 3d., less 24; duff, 3s. 3d. to 3s. 6d. net. 
Steam coal: Best large, 17s. to 17s. 6d., less 24 ; seconds, 13s. 6d. 
to 14s., less 24; bunkers, 11s. to 12s., less 24; small, 7s. 6d. to 
9s., less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 14s. 9d. to 15s. 6d.; small, lls. to 11s. 6d.; patent fuel, 
13s. 6d. to 14s., all less 25. 


Labour Troubles in South Wales. 
A certain degree of friction continues in some districts, 
The Yochrhiw men, Dowlais, have tendered notices. In the 





Aberdare Valley trouble affecting 50 men exists in the matter of 





the most part some time ago, the amount of fresh buying being | 


Several | 





a disputed price list. In the Rhymney Valley a breach of the 
new Act is threatening, and at Maesteg collieries are idle in the 
Caerau, Coegnant and Maesteg Deep, Little fear is entertained of 
any serious strike. 


[Iron and Steel. 


There is not much alteration in the condition of trade 
The output at Dowlais was satisfactory, as shown by the Bessemer 
being lit early on Sunday, and continued in vigorous work until 
Saturday evening. Goat Mill busy with clearing and finishing 
rails, steel sleepers, and tin bars. Big Mill lit Monday evening 
Tin-plate bars are tirm in all quarters. At Swansea good outputs 
are taking place at the blast furnace, and foundries and engineer 
ing plants are in full drive. Latest quotations on ’Change, Swan- 
sea :~-Pig iron: Hematite mixed numbers, 67s, 44d. cash, 67s. 81d 
month ; Welsh hematite, 72s. 6d. to 73s, d.d.; East Coast hema. 
tite, 71s. Gd. c.i.f.; steel bars, Siemens and Bessemer, £5 2s. 6d. 





the West of Scotland has | 


| and 


| the 


| Humby, M. Inst. C.E., 





So far quietness is getting more | 
Coal supplies are coming in freely ; many collieries | 
For prompt loading buyers | 


3d.; best drys, 15s. 9d. to | 








to £5 4s. Iron ore at Cardiff and Newport, Mon.: Rubio, 19s, 6d 
to 20s. 6d. on basis of 50 per cent. iron. Other quotations : ‘ 
Copper, £57 6s. 3d. cash, £58 6s. 3d. three months. Lead: 
English, £13 6d.; Spanish, £12 13s. 6d. to £12 12s, 6d: 
spelter, £22 10s.; silver, 24,%d. per oz. : 









Tin-plate. 
The trade continues in a most flourishing condition, and 

further developments promise to exceed previous records. Last 
week, for example, 10:,470 boxes were received from works, and 
138,677 boxes shipped, thus further depleting stocks, which now 
stand at 157,017 boxes, compared with 194,224 boxes last week, 
273,298 boxes this time last year. The remarks made |ast 
week expressive of a fear that the existing and projected mills 
threaten not only to overtake demand, but to exceed, are com 
mented upon in the district, but optimists are so far in the majority : 
the possibility has been, however, noted. It wascurrently reported 
that the members who attended the quarterly meeting returned very 
well satistied with the tone of the marketand the indications given of 
prospects ahead. Latest quotations :—Ordinary sheets, 
13s. 44d.; galvanised sheets, 24g., £11 10s. to €12s.; C.A. rooting 
£8 17s. 4d.; big sheets, £8 15s.; finished black plates, £10 2s. 6d, 
to £10 5s.; ternes, 23s. 6d. to 23s. 9d.; block tin, £149 vs. tid, 
cash, £150 12s, 6d. three months. 


~ 


Another Colliery Combination at Cardiff. 

The public are speculating with regard to the colliery 
combines going on and discussing possible movements. The latest 
announcement, on good authority, is the inclusion of the Britannic 
Merthyr Colliery in the Cambrian Trust. This adjoins the 
Cambrian Collieries, and covers an area of about 1400 acres, with an 
output between 200,000 and 300,000 per annum. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE consulting engineer to the Natal Government, Mr. H. (i, 
and the superintendent of machinery from 
Durban have consulted with regard to the details of a proposed 
large new dredger for the Durban Harbour. Tenders are to be 
called fer, and specifications are being prepared. 

THe Executive Committee of the National Physical Laboratory 
have appointed Mr, J. E. Sears, M.A., to take cnarge of the work 
of the Metrology division of the Laboratory in the place of Mr. H. 
Homan Jeffcott, who has recently been nominated to the Pro 
fessorship of Engineering in the Royal College of Science, Dublin 
Mr. Sears, who was formerly at St. John’s College, Cambridge, 
graduated with first-class honoursin mathematics and engineering, 
and is an associate member of the Institution of Civil Engineers. 

AT a meeting of the Tyne Improvement Commissioners held on 
Monday, the 18th inst., Mr. Nicholas George Gedye, B.Xc., 
M. Inst. C.E., was appointed chief engineer in succession to the 
e Mr. James Walker. Mr. Gedye is chief assistant to Mr. W. 
‘, Douglas, M. Inst. C.E., of Westminster, and has been engaged 
in connection with various harbour and other sea works for a 
numnber of years. 





THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETING 
At the students’ meeting held at the Institution on Friday, the 
Sth April, at 8 p.m., Mr. A. E. Carey, M. Inst. C.E., in the chair, 
Messrs. G. H. Hodgson and H. M. Gell, Studs. Inst. C.E., read a 
paper entitled ‘‘ The Reconstruction and Extension of Egremont 
Ferry Pier.” The authors, having briefly described the old work, 
dealt with the reconstruction in detail. A feature of the work, 
which included a length of new high-level pier, bridge, and float 
ing stage, was the reinforced concrete pier deck, and the rein- 
forcement of the columns by concrete al angle iron frames. An 
interesting discussion followed, in which Messrs. E. Latham, G. F. 
Walton, G. Lacey, and C, R. Parker took part. 


INSTITUTE OF MARINE ENGINEERS.—A visit was paid by the 
Institute on Saturday, April 16th, to see the stage machinery at 
the London Coliseum. The enormous stage, the largest of its 
kind in the world, extending 90ft. to the rear from the pros- 
cenium, was the first part visited. The floor consists of three 
revolving tables in concentric formation, the inner table being 
about 25ft. in diameter and the outer 72ft. 6in., with a clearance 
of lin. The outer table is capable of being revolved at a speed of 
about 20 miles an hour; such high speeds, however, are only 
required on rare occasions. The stages are rotated by means of 
fourteen 14 horse-power motors controlled from a platform at the 
side of the stage. Each of the three stages may be driven inde 
pendently, or they may be locked together and the whole stage 
made to revolve, the total weight of the stage being 160 tons. 
There are about 6000 lamps in connection with the stage and the 
adjoining rooms, and those of the auditorium bring the number up 
to about 8000 in all. In order to avoid risk of failure, there are 
two separate installations, supplied with current from different 
companies. 


Contracts.—J. W. Brooke and Co., Limited, of Lowestoft, 
have received orders for one 65 horse-power and one 4 horse-power 
motors for Vancouver ; two 45 horse-power and eight 18 horse- 
power motors for the North of France ; one 45 horse-power, two 
18 horse-power and one 12 horse-power, two 8 horse-power and 
six 4 horse-power motors for South America ; one 12 horse-power 
and one 8 horse-power for Egypt; also one 45 horse-power, two 
25 horse-power—one for the War-office—two 18 horse-power, four 
12 horse-power, one 8 horse-power and four 4 horse-power for the 
British Isles ; 41 motors in all. The same firm is building two 
60ft. passenger boats for the North of France, each to be equipped 
with 45 horse-power Brooke motors, and for the same service eight 
42ft. 7in. boats to be equipped with 20 horse-power Brooke motors, 
and other boats.—-Thomas Robinson and Son, Limited, of Roch- 
dale, have secured the whole of the order for wood-working 
machinery required in connection with the erection and equip- 
ment of the new large railway workshops now proceeding at 
Shakako, near Dairen, in South Manchuria. The order consists 
of a wood mill plant for breaking down timber from the log into 
boards and scantlings, and preparing and manufacturing the 
heavier timbers of railway carriages and wagons ; a plant for the 
lighter wood and interior fittings, and a pattern shop equipment, 
and in addition a shavings and sawdust collecting installation 
placed in each department. Electric motors are to provide the 
motive power, The order was obtained in competition with all 
the best makers of wood-working machinery in America and 
Germany. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

LurrLE change can be reported in the different trades. 
jloyment generally continues regular and fairly satisfactory, 
ndition of prices remaining firm, with an upward tendency 
in many instances, Latest list quotations show a rise in the prices 
for heavy plates and for sheets oniy, At the Diisseldorf 'Change 
on April loth the following prices were given :~ -Spiegeleisen, 10 to 
12 per cent. grade, M 63 to M. 65 ; white forge pig, Rhenish-West- 
in and Siegeriand brands, M.58 to M.60; iron for steel 
making, M. 62 to M. 63 ; German Bessemer, M. 63 to M. 65 ; basic, 
free place of consumption, M 55 to M. 56 5 Luxemburg forge 
pig, M.5 to M. 56; Luxemburg foundry pig, No, 3, M. 56, free 
Luxemburg ; German foundry pig, No.1, M.63 to M. 65; the 
same, No. 3, M, 62 to M. 64; German hematite, M. 65 to M. 66; 
bars in basic, M.110 to M.115; iron bars, M. 130; hoops, 
M. 137.50 to M.142.50; heavy steel plates, M.117 50 to 
M. 120; boiler plates, M. 127.50 to M. 130 ; sheets, M. 140 to M.145 ; 
steel wire. M. 130, all per ton free at works. 
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The Steel7Convention. 
In March of this year sales of the Steel Convention were 
508.383 t., as compared with 396,846 t. in February of this year, 
and against 520,811 t. in March, 1909. This shows deliveries to be 
201,537 t. higher than in February, and 77,572 t. higher than in 
Mareh, 1909. Of the deliveries in March, 168,616 t. were semi- 
finished steel, as compared with 136,996 t. in February, and against 


144,946 t. in March, 1909 ; railway material, 181,175 t., as com- | 


pared with 115,683 t. in February, and against 204,456 t. in March, 
1909; in sectional iron, 248,602 t. were delivered, as compared 
with 144,167 t. in February, and against 171,409 t. in March, 1909. 


The German Coal Trade. 

More life was shown in coal during this week and the last. 
Shipments up the Rhine have been more extensive recently. An 
increase in foreign deliveries was reported, and in a few instances 
better prices were realised. Blast furnace coke meets with exceed- 
ingly good request. 


Austro-Hungarian Iron Market, 

The utmost reserve continues to be practised on the part 
of consamers, and next to no sales have been effected during the 
week, a languid tone prevailing generally. Servia has again 
increased the duties on several articles of industry, and Austrian 
exports will be unfavourably influenced by this; already previous 
duties have been disagreeably felt, exports in 1909, for instance, 


being only 29,333 q., as compared with 136,553q. in 1904. The 
coal trade in Austria-Hungary is fairly quiet. The pits of the 
Karwin district report an abatement in activity and demand. For 


gas coal especially a decreasing consumption is felt. 


The French Iron Industry. 

Favourable accounts are given as regards the production 
of iron and steel, and sales have also been satisfactory. The out- 
look generally is encouraging, especially in the Departement 
Meurthe et Moselle, where the mills have their order-books well 
filled, Until now ironmasters have been rather disinclined to 
advance rates, wisely awaiting a further stiffening in trade. A 
sound condition prevails generally. Prices tend upwards on the 
French coal market ; advances up to 1f. per ton have been reported 
lately. French financiers are said to have entered into negotia- 
tions concerning the purchase of the Mont Cenis pits in Sodingen, 
Westphalia. 


Sound Trade in Belgium. 


Consumption has been increasing on the whole, the amount 
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BRITISH PATENT SPECIFICATIONS. 
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When an i: is com Srom abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given +8 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


STEAM GENERATORS. 


10,944. May 8th, 1909.—IMPROVEMENTS RELATING TO STEAM 
BOILERS AND EconoMISERS, John Thomas Nicolson, Nantyglyn, 
Marple, County of Chester. 

To secure the advantages arising from high speeds in the tlow of 
both water and gases in steam boilers or economisers it is pro- 
vosed to adopt the design shown. Two cylinders A B are 
connected by several groups cf small bore tubes, each group lead- 
ing into a partitioned-off portion in each header. Downcomer 
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| tubes C connect diagonally the cells in the top and bottom headers, 
|so that the feed water entering at D is caused to flow in series 
| through each group of flue tubes. The flue itself is formed by 
| enclosing the bank of tubes between plates E E, the free passage 
| through the fine being restricted considerably. In this way the 


| gases travel past the tubes with a high velocity, and this may be | 


| 
| 


The feed water is 


increased by the employment of a fan. 
March 31st, 1910. 


circulated rapidly by means of a feed pump. 


INTERNAL COMBUSTION ENGINES. 


November 16th, 1909.- 
PARATUS FOR INTERNAL COMBUSTION ENGINES, John Fielding, 


| 
| 
| IMPROVEMENTS IN CONTROL ApP- 
| Sherborne House, Gloucester. 
| 
} 
| 


26,539. 


The governing mechanism herewith described is intended for 
use either with oil or gas engines, and works in conjunction with 
the ram of the oil fuel pump in the first class, and the gas and air 


| regulating valve in the second. The latter arrangement is shown 


of fresh work coming in being satisfactory in nearly all trades. | 


Pig iron sells freely at 72f. p.t. for forge pig, 76f. p.t. for basic, 
and 7Sf. to 79f. p.t. for foundry pig. An active business con- 


tinues to be done in semi-finished steel, especially on foreign 


account. In scrap iron quotations show a further decreasing 
tendency, owing to large supplies 
consumers, 
home account also a pretty lively business was done. 
show much firmness, and the basis quctations for bars remain 
£5 fis. to £5 8s, p.t, while plates stand at £5 12s. to £5 15s. p t. 
f.o.b. Antwerp. Stocks in pit coal are rather heavy, and rates, 
accordingly, do not show the upward tendency that was generally 
anticipated for April. Little business is done in house fuel. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 14th. 
THE extraordinary demand for basic pig which developed a few 
days ago has hardened, the asking prices without any actual 
advance having been made. The pressure for steel billets for 
summer delivery is filling up the billet mills to the limit of their 
capicity, A great deal of incoming pig iron capacity, amounting 
to over 2,000,000 per annum, will presently be a factor in the 


market, but it is quite probable that this increased output will be | 


absorbed at current high rates. There are rumours this week 
that three or possibly four additional furnaces are in contempla- 
tion, but the rumours are too vague to constitute a legitimate item 
of news, The steel plate mills are being crowded to the very 
limit of their capacity, and within a day or two inquiries have 
been submitted for somewhat extraordinary supplies, a part of 
which will be delivered during the autumn months. The car 
builders are the heaviest buyers, and they evidently anticipate a 


shortage in deliveries which accounts for their anxiety to place | 


orders so far ahead. The heavy requirements of the manufac- 
turers of agricultural implements are hardening the prices of 
merchant steel and leading to the placing of such orders in ad- 
vance of the customary date. Urgent inquiries are arriving this 


week for railroad equipment, shipbuilding supplies, material for | 


pipe lines, and for almost of all kinds of wire products, The 


makers of iron and steel unite in saying that the early summer | 


pressure for material will strain the capacity of all mills late in 
the season. The tin-plate mills are crowded, and the manufac 
turers of hardware material are working full time. 
without special feature, and electrolytic is quoted at 13}. The 
increase in production this year over last, according to estimates, 
Is given at 64,000,000 Ib., and the increase in deliveries for the 
year 94,000,000 Ib. 


_Ar a meeting of the Glasgow branch of the Associa- 
tion of Teachers in Technical Institutions, which was held in the 
Technical College, Glasgow, Mr Alexander Galbraith, F.R.S.E., 
assistant superintendent engineer, Cunard Steamship Company, 
Liverpool, read a paper entitled ‘‘Some Notes on the Procedure 
in Designing the Engines of a Battleship.” At the outset of his 
address Mr. Galbraith showed how the plans for engines of the 
description mentioned are prepared, special attention being given 
to suc ints as the preliminary design and the overall Lineth. 
The method of determining the centre of gravity of the engines, 


the boilers, and the auxiliary machinery was next touched upon. 
Then followed an explanation of the more 
Every 
of the 
of lantern slides. 
cordially thanked, 


important calculations, 


A 


67f. to 75f. p.t. is paid by | 
Transmarine sales in rails are satisfactory, and on | 
Ironmasters | 


Copper is | 


= of outstanding importance from the commencement 
esign to its completion was explained in detail by a series 
iscussion followed, and the lecturer was 
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in the engraving. A horizontal spindle A fitted with a gas valve 
|} Band an air throttle valve C controls the flow of gas and air toa 
| passage D leading to the main inlet valve and combustion chamber. 
| A lever E pivoted at F to the spindle A is suspended vertically, 
| and carries at its lower extremity a roller G operated by cam H. 
| A movable fulerum J carried by a link and lever is moved up or 
down for the purpose of varying the amount of movement given 
| to the valve spindle. —March 31st, 1910. 


| 


PUMPING AND BLOWING MACHINERY. 


2291. January 29th, 1910.—IMPROVEMENTS IN OR RELATING 
| Rotary Pumps, Siemens Brothers Dynamo Works, Limited, 
Caxton House, Tothill-street. Westminster, S.W. 

In the working of pumps in general any reduction in the 


N° 2,291. 





| 
| 
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| 





| 





quantity of liquid taken from the pump tends to increase the 
delivery pressure if the speed of pumping is not simultaneously 
reduced. In this respect the action of a steam engine in driving 
a pump is different from that of an electric motor. Thus any 
increase in the resistance to be overcome by the steam engine 








| : : , 
| makes it run more slowly so that the speed is automatically 





adjusted. With a motor, however, as prime mover there is no 
such automatic regulation, and there thus arises a danger of 
excessive pressure in the discharge or an excessive rush of current 
through the motor. In the pump, herewith illustrated, an auto- 
matic regulation effect is secured even when it is motor driven. 
An excentric A carrying impeller vanes B sliding in slots works 
within a casing C. This casing, in the nature of a piston, is con- 
trolled vertically in position by the delivery pressure acting 
beneath it, and the spring D and suction pressure above it. As 
the delivery pressure increases the casing rises until the excen- 
tricity between it and the boss A adjusts itself ina manner which 
tends to restore the pressure to its former value. A modification 
is dealt with.—Marvch 31st, 1910. 


TURBINE MACHINERY. 


3320. February 10th, 1910.—IMPROVEMENTS IN AND RELATING 
to Enastic FLvUip TURBINES, George Westinghouse, Westing- 
house Building, Pittsburg, Pennsyleania, USA. 

This turbine is of the single-wheel type. The rotor is eiclosed 
in a casing formed in two parts A B. A developed plan of the 
casing is shown in Fig. 2. The portion A has formed in it the 
inlet port C and outlet port D, while both parts, A and B, have 
formed on their inner surface chambers E, F, G, H, J, K, &c. 
Thus steam entering at C passes through the blades into the 
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chamber E, thence back through the blades into the chamber F, 
and on back and forth until it exhausts from D. The 


so 


| nozzles for each chamber increase in number as expansion becomes 


greater, and are formed in segmental shaped pieces, which together 
compose a ring extending right round the casing and bridging over 
the shrouding of the rotor. The shrouding of the blades is 


| machined truly circular, and against it bear sectional packing rings 





carried in the nozzle segments. Packing strips L also bear against 
each side of the rotor. In this way leakage either from one stage 
to another or from any stage to the interior of the rotor casing is 
prevented, thus surmounting a well-known difficulty in this class 
of turbine. Several modifications of the packing arrangements are 


| dealt with.— March 31st, 1910. 


GAS PRODUCERS. 


28,053. December 24th, 1908.—IMpROVED PRocESS AND Arra- 
RATUS FOR THE PRODUCTION OF GAS FROM BITUMINOUS FUEL 

IN GAS PRODUCERS, Masons Gas Power Company, Limited, 
Alma Works, Levenshulme, Manchester, Quintin Moore jun., 
101, Armadale-street, Glasgow, James Cunningham, 2, Cal- 
thorpe-lodge, Banbury, Oxfordshire, and James William 
Bradbeer Stokes, 17, Brownlie-gardens, Tollcross, Lanarkshire. 
This producer is divided into three zones. The lowest of these, 
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A, is firebrick lined and acts as a combustion chamber, the tem- 
perature here ranging from 800 deg. to. 950 deg. Cent. An inter- 
mediate zone B is —— with a water-jacket, so that its mean 
temperature may be about 400deg. to 475 deg. Cent. The third 
zone C is air or water-cooled to a still lower temperature. Two 
hoppers are provided, so that feeding may be continuous. D is the 
gas outlet, E the air and steam inlet device, and F toothed rollers 
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driven by gearing and arranged to discharge continuously into 
The inventors state that the upper part of the fuel 
column serves as a condenser, so that a gas pr.ctically free from 
tar oils is obtained. Further, only light hydro-carbons with boiling 
points relatively near the temperatures of the issuing gas are dis- 


the hopper G 


tilled over, the heavier hydro-carbons being condensed by the fuel 


and eventually converted into fixed gas. 
lower than is possible with an ordinary producer. 


simplitied.— Murch 31st, 1910. 


TRAMWAYS AND RAILWAYS. 


13,022. June 3rd, 1909. 
RAILWAY SLEEPERS, Henrich Carl Werner, 


SI 10, Alderney 
street, Pimlico, London. 


In the sleeper described in this specitication, that portion in the 
centre, which, ordinarily, is subjected to bending stresses, is of | 


smaller cross-section than the ends immediately under the chairs 




















It is intended that while the under surfaces of the ends should 


The improvements also 
enable a gas to be obtained at an outlet temperature considerably 
Thus, the plant 
necessary for the after treatment of the gas may be considerably 


IMPROVEMENTS IN REINFORED CONCRETE 


bear on the road bed, that of the intermediate part should be 


elevated sufficiently high to clear the bed even when maximum 
settling has taken place. 


steel plate, as shown on the left, is placed. The reinforcement 
consists of bent rods A A, corrugated bars B B, short bent rods 
CC, transverse rods D D, and wire links E E. Modifications are 
also described.— March 31st, 1910. 


DYNAMOS AND MOTORS. 


27,252. November 23rd, 1909.—IMPROVEMENTS IN OR RELATING 


tO RoTaTING FIELD MAGNETS FOR TURBO-GENERATORS, Ofto | 


Titus Blathy, of Retekutcza 77, Budapest, Hungary. 
This invention relates toa rotatable magnet wheel provided with 
stamped out magnet cores for receiving the field winding for turbo- 


generators. The invention has for its object to avoid the difficulties | 


arising from high speed of rotation used and the centrifugal force 
thus produced. 
together with the hub portion Land the magnet branches M, is 


forged in a single piece of iron or steel, so that there are no | 


machined surfaces or means for securing the cores to the spindle, 
the presence of which could easily lead to formation of cracks or 
breaks. The pole pieces P consist of separate parts provided with 


N° 27,252 











| 
a sleeve-like projection, on which is placed the field winding B | 
The sleeve-like projection E! of the pole pieces is placed over the 
magnet branch M and secured by suitable means. The flange F is 
intended to keepin place the windings of the coil B after they 
have been pressed against each other by strong hydraulic pressure. 
For securing the pole pieces and the casing part E screws D could 
be used which engage simultaneously with the core’ M and the 
casing E. Although this method of securing is the best, the secur- 
ing could also be effected as shown in Fig. 3, by means of a ring G 
screwed to the end of the magnet core M, and engaging with a 
corresponding recess of the pole piece. In Fig. 4 the pole piece 
is screwed direct on the screw thread H of the magnet core M. 
Fig. 5 shows a construction in which the pole piece is placed like a 
cap on the magnet branch, so that the whole polar surface is part 
of the pole piece.— March 31st, 1910. 


SWITCH GEAR. 


6675. March 19th, 1908.—IMPROVEMENTS IN AND RELATING TO 
RELAYs, The Allgemeine Elektricitits-Gresellschaft, of Friedrich 
Karl-Ufer 2-4, Berlin, Germany 

The present invention relates to polyphase relays for the protec- | 
tion of electrical circuits and apparatus, and more particularly to | 
that type of relay which becomes operative when any abnormal 
unbalancing of the currents in, or potentials between, the phases 
of a polyphase system takes place. A is a disc adapted to rotate 

about its axis, normally held in the position shown by a spring B, 

the potential of which may be regulated by a nut C. Adjacent to 

this disc are located three magnet cores D, E and F, the coils of 
which are connected with the phases X, Y and Z. The windings 
of magnets D and E are located in the phases X and Y respectively 
of a three-phase system, and when energised produce a torque on 
dise A in the direction of the arrow M. The winding of magnet F 
is located in phase Z, so as to produce a torque on dise A in the 
direction of the arrow N, which is equal and opposite to the com- 
bined torque of the two magnets Dand E. With this arrange- 
ment, if the currents are equal or approximately equal in the three 
phases, the forces due to the respective magnet systems are 
balanced or neutralised, and disc A is retained in the neutral posi- 
tion by means of the spring. If, now, the current suddenly drops 
in phase X, and the resultant torque in the direction of the arrows 

M. due to the magnets I) and E, become Jess than the torque in 

the direction of the arrow N, due to magnet F, and the disc, 








p Beneath the chairs a block of wood, as 
shown on the right, or a pad of bitumen and cork covered by a | 6673. 


As will be seen from Figs. 1 and 2, the spindle, | 


| the coil E. 
| the effect of the saturation may be compensated for with only one 
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switches in any well-known manner. 


On the other hand, if the current falls ix 
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the switches open. 


N° 6675 




















| phase Z, a combined torque, due to the magnets D and E, will 
| overcome that of the magnet F, and the dise wi!l then rotate in 


| the direction of the arrows M, and again close contacts for effect 
| ing the opening of the switches. 
| tions. — March 31st, 1910. 

| TESTING AND MEASURING (INSTRUMENTS. 


March 19th, 1909. 
FOR ELectric Motors, the British Thomson-Houston Com- 
} pany, of 83, Cannon-street, E.C 
In the arrangement shown, whic 
|} not attempt to show any details of construction, a series traction 
| motor having an exciting winding A, a compensating winding B, 
| 

} 


and an armature winding ©, is connected in series between the 
trolley and the ground. In the specitic form of apparatus shown 
in the drawing a coil E is energised by the potential at the 
| terminals of the motor, and gives a flux perpendicular to the flux 
| produced by a coil D, which is connected in series with the motor, 
and therefore is traversed by the current through the motor <A 
suitably mounted armature or bar of soft iron F takes the direction 


N° 6673 


~ 


‘oe 
AANKAMA 
VVVVVV AY 








Af 
| 


of the resultant field produced by the two coils D and E, and by 


its direction measures the speed of the motor. If it is desired to 
compensate for the resistance of the armature, it is possible, 
following the axis of the coil E, to add a coil traversed by the 
current through the motor in such a manner that the resultant 
effect of these two coils having the same axis corresponds closely 
to the electromotive force of the motor. The effects of saturation 
may be taken account of by means of another ceil traversed by 
the motor current, and arranged to add its effect to the effect of 
Both the effect of the resistance of the armature and 


coil E and one coil D, if the axis of these two coils be adjusted or 
adjustable to make an angle different from 90 deg. The same 


| apparatus will act on alternating-current series or repulsion motors 
| if in some suitable way the apparatus is prevented from becoming 


the seat of a rotary field adapted to give the bar or armature F a 
rotary movement.—March 31st, 1910. 


BATTERIES AND ACCUMULATORS. 


7424. March 27th, 1909.—IMPROVEMENTS IN SECONDARY BATTERIES, 
J. Stone and Co., Limited, of Deptford, Kent, and Alfred 
Henry Darker, of 41, Lee-terrace, Blackheath. 


In the engravings C are the positive plates, which rest upon the | 
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cradles D. The negative plates F are shortened or are cut away 
at G, so that spaces are left between the plates F and the supports 
D at these places. Between the cradles D the negative plates F 
are supported by a strip or cradle H and the plates F are formed 
with tet or lugs J, so that the cradle H is not as high as the 
cradles D. The cradles D and H may be kept upright and pre. 





therefore, rotates in the direction of the latter arrow against the 
action of the spring, and closes a pair of contacts for tripping the 
Similarly, if current in 
phase Y falls, dise will be again rotated in the same direction and 


There are three other illustra- 


IMPROVEMENTS IN SPEED INDICATORS 


h is only a diagram, and does 








ApriL 22, 1910 


vented from tilting or falling over by cutting reversely inclined 
grooves in their bases and inserting into such grooves Cross lathe 
or strips. The positive plates C are shown as strengthened : 


wide ors rib K, and also with vertical ribs and renal . 
1 | ribs M. Plates of this description are frequently fractured at the 


lugs O, and to enable this to be remedied the opposite corne 
the plate may be thickened as at N, so that if the plate shoul 
fractured at the thickened part or fillet P, to which the 
joined, the plate is simply turned side for side and the old 
new one is burnt on to the thickened corner or fillet P, 
the corner P might be formed at the bottom of the plate, 
case the plate would be inverted instead of being change 
side.— Murch 31st, 1910. 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette. 








952,792. Ex.astic Fiurm Tursine, R. NV. Ehrhart, Pittshn,,, 


| 

| LUI : , Pa: 

ussignor to the Westinghouse Machine Company, a Corporation of 

| Pennsyleania, Filed Mavech 19%, 1906. Renewed S.,,1 mbe 

14th, 1908, . 

| ‘The nature of this invention will be easily gathered fron, the 
illustration, Steam is admitted by gulps to one nozzle, continously 
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to another nozzle, and also continuously toa greater or less number 

of nozzles, according to the position of the centrifugal governor, 

There are twenty-eight claims. 

952,989. MertHop oF MAKING Fixep Gas rrom Liguip Hypro 
CARBON FUELS, H. A, Grine, Los Angeles, Cal., ussiguor « 
half to F.C Netles, Los Angeles, Cal.— Filed. March 24th. 1909, 

The nature of this invention cannot be better set forth than it is 
in the first claim, which runs as follows: —The method set forth of 
producing gas, which consists in maintaining partial combustion of 


one 


352,989] 











| liquid hydro-carbon over the top of a permeable bed of incandes 
| cent solid carbonaceous fuel, causing solid carbonaceous product 
| from such partial combustion to deposit upon and in the top of 
said bed and gaseous products from such partial combustion to pas 
downward through said incandescent carbonaceous bed to the out 
let side of said bed, thereby producing a fixed gas from the fuel 
and the first-mentioned gaseous products and delivering the sume 
from said incandescent carbonaceous bed at the outlet side thereof 
| while additions of solid carbonaceous material are being made 
| aforesaid, at the upper portion of said incandescent carbonaceous 
| bed. There are six claims, 
953,052. Sarety VALVE, H. C. 
Filed July 2nd, 1909. 
The nature of this invention is clearly set forth by the drawing. 
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patent for constructive details. The enclosing 


There are five claims. 


It is altogether a 
hood is a muffler. 






ConcrETE for houses and walls in China, according to a 
United States consular report, has been used for several hundred 
years. The industry is said to have originated with a French 
priest at Swatow, who constructed one of his chapels of this 
material. Small pebbles or shale, sand, and lime, are the 
ingredients of the mixture. In some instances split bamboo poles 


were employed, evidently as reinforcement and to prevent cracks 
from appearing. Bamboo imbedded in the cement in this manner, 
it is stated, does not rot, 
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THE PROPOSED SUBURBAN RAILWAYS 
OF SYDNEY. 

By C. O. BURGE, M, Inst. CE. 


Town planning has been for some time back almost as 


much in the air in this country as the aeroplane. We 


have : wate : ’ 
garden suburbs established or initiated, while Mr. Burn’s 
5 


Town Planning Act has been occupying as much parlia- 
mentary attention as could be spared from more impor- 
tant matters. Moreover, quite a new capital city on 
virgin ground has been projected in Australia, the plans 
for which, we understand, are to be the result of a world- 
wide competition, so that architects, engineers, and 
surveyors from every quarter will have an opportunity of 
airmg their pet fancies in this direction. Concurrently 
with this, and from the same quarter of the world, comes 
the bulky report with voluminous plans, of the recent 


had quite a crowd of garden cities and industrial and | 


of the profession. One naturally asks where were some 
of the constructors of the 3000 miles of railways in the 
State, now being so largely extended. It was like 
appointing a chiropodist and a dentist to diagnose a 
disease of the lungs. 

It is to be hoped that the specialists, engineering and 
architectural, who will ultimately have to give definite 
form to the recommendations of the Royal Commission 
will not find that difficulty in doing so which one might 
be led to expect from the personnel of that body. Of 
course, the fact of the evidence taken being largely 
supplied by competent professional men, including the 
Chief Commissioner for Railways, who is himself a rail- 
way engineer, helps te discount distrust on this point. 

Space will not allow us to deal with the very extensive 
alterations and improvements suggested regarding the 
streets and avenues, except to note the rather novel 
feature of two tunnels, each nearly a quarter of a mile 
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EXISTING AND PROPOSED RAILWAYS IN SYDNEY 


Royal Commission for the improvement of the city of 
Sydney and its suburbs. 

This town, already one of the most notable of Greater 
Britain, has with its suburbs a population of nearly 
600,000, and its natural harbour around which many of 
these suburbs cluster, is one of the most beautiful in the 
world. Such is its growth that it is now beginning to 
find its extensive electric tramway and steam ferry 
services quite inadequate for local transport. 

The present writer, having had the duty, a few years 
ago, of investigating from an engineering point of view 
some of the railway projects to be referred to in this 
article, is equipped with such a general knowledge of 
them and the localities affected, as will help in the con- 
sideration of the subject at the present moment. 

The duty entrusted to the Improvement Commissioners 
by the Crown involved an outlook of probable require- 
ments within twenty-five years, and was principally con- 
cerned with fresh avenues of communication not only by 















long, being applied within a city, to communications for 
vehicular traffic only. 

As to tramways, the Commissioners think that many 
of the present suburban lines with which Sydney, more 
than perhaps any other city of its size, is provided, are 
really performing functions which would have been better 
carried out by a railway system. They practically 
confine, therefore, their recommendations to the general 
one of limiting tram extension to small feeders to the new 
railways which they propose, an exception being made, 
however, in the case of the tunnel connection across the 
harbour joining the city and North Sydney tramway 
systems which they favour. This, as well as the railway 
projects to which we shall now refer, is in harmony with 
the recommendations agreed to by the Royal Commis- 


sion on the tunnel crossing of Sydney Harbour a few | 


months previously, and commented on in our columns 
on the 14th May last. 
The proposals with regard to the railways are outlined 












western side of the city by way of York-street to 
circular quay, returning by way of Macquarrie-street 
and Hyde Park, and, by a sharp reverse curvature, 
to an alignment adjoining i+3el ‘under the terminus, and 
| back to the starting point The line, which is 5} miles 
long, would be in shallow subway, thus avoiding the use 
of lifts. Stations will be situated under the terminus, 
near the Town Hall, with others at Wynyard-square, 
Circular Quay, near St. James Church, and at Liverpool- 
street. The total cost of this portion of the scheme, 
exclusive of land purchase, which would be compara- 
tively small, is estimated at £1,668,700. Branches are 
thrown off from this elongated oval line northerly, south- 
easterly, and westward. The first will pass under the 
harbour by a steel submerged tube, as described in our 
article already referred to, and will connect with the 
railway on the north side of the harbour. The second 
will form a sort of outer semi-circle, serving all the 
| crowded suburbs to the east of the city, and will rejoin 
the railway system on the main south coast line, through 
it gaining access to the Central Station. Within this 
| wider loop will be a secondary one branching from it and 
ending in two balloon loops as shown. This will not only 
serve the residential portions which are too far within 
the larger loop to be served by it, but will gain a great 
deal from the well-known sporting proclivities of the 
Australians, for the first balloon loop surrounds the 
grounds which are the principal scene of the outdoor 
sports, exclusive of racing, of the capital, and the second 
loop provides for that exception by surrounding the 
principal racecourse of New South Wales. The principle 
of enclosing a place of public resort within a railway 
loop, so as to avoid shunting, is not a very usual arrange- 
ment, and deserves notice. 

We now come to the third or westerly offshoot from the 
city line. This, like the south-easterly one, forms a sort 
of western outer half circle, involving a tunnel presum- 
ably on the same Detroit River plan as is proposed for 
the main harbour tunnels, under the subsidiary Darling 
harbour, which is a crowded navigable waterway. 
Beyond this, the line passes southward through a work- 
ing-class suburb, to Stanmore, a station on the main line 
about two miles from the central station. This line will 
throw off a branch, after passing through the subaqueous 
tunnel, to the north-west, crossing another harbourinlet and 
the Parramatta River by large bridges and making junc- 
tion with the Great Northern main line at Ryde. Though 
this branch will open up suburbs not at present as 
developed as those served by the other lines mentioned, 
while more than equalling them in attractive features, it 
is, nevertheless, the least defensible, inasmuch as the 
Parramatta River steamboat competition has to be con- 
tended with, and the Ryde district is already served by 
railway, though not quite so directly. The Commis- 
sioners, therefore, wisely place this line among the latest 
to be undertaken, though perhaps it would have been 
still wiser, looking to the expensive character of the 
construction, to have dismissed it entirely from con- 
sideration. It is certainly very doubtful if it will ever be 
carried out. 

Unconnected directly with the central oval line and its 
branches, which are chiefly designed for passenger traffic, 
are some important proposed goods lines. One of these 
connects the main harbour at Long Nose Point and at 
Darling Harbour by means of two prongs of a fork, the 
handle of which will connect with the South Coast rail- 
way by joining on toa short existing branch from that 
line, and another leads from the end of that branch to 
near the Flemington Station on the present main western 
line with loops beyond it. This is the locality of the 
great cattle yards where the live stock of the State is 
unloaded. 

The object of this line is to give access to these yards 
from the south, independently of the present railway 
connection vid the main line, which is overcrowded with 
other classes of traffic. 

Hitherto we have dealt chiefly with the lines proposed 
on the south side of the harbour ; the concluding one of 
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SECTION OF THE PROPOSED CIRCULAR UNDERGROUND LINE 


opening up new streets and widening others both in the 
city and suburbs, but by the provision of the necessary 
city and suburban railways and tramways commensurate 
with the increase of the population and its probable 
future distribution. The Commissioners were finally, in the 
words of their instructions, “to make such suggestions as 
to ornamentation and improvements as will tend to add 
to the attractions and beauty of the city and the ad- 
joining suburbs.” 

he Commissioners to deal with this complicated and 
Specially engineering and architectural problem, con- 
sisted of nine prominent and estimable citizens, two 
engineers, and no architect. This might be called, 
without offence, an intolerable deal of sack to a halfpenny 
= of bread; and as to the bread, as the inquiry was 

ge 
dation which was ultimately arrived at embodied some 
fifty miles of them, involving many difficulties, it was 
strange that the two‘very capable engineers on the 
cmmission were specialists in quite different branches 


ly to deal with railways, and indeed the recommen- | 


on the accompanying map, and a section is shown also 
of the circular underground line which forms the most 
important part of the proposed system. In connection 
with the complete scheme, which, as has been already 
stated, amounts to about 50 miles, it is not suggested 
that the whole will be immediately undertaken, but 
that the work should be carried out by degrees. 
Nevertheless, as most of the tunnel work, including the 
city line and the cuttings, will be in solid rock, and as 
the surrounding surface is much diversified, with several 
harbour inlets to be crossed and populous suburbs to be 
intersected, there will be a large expenditure to be under- 
taken even in the earlier construction. The city line is to 
start from the present railway about half a mile south of 
the terminus, or so-called central station, which now 
serves the main lines of the State and most of the present 
| suburban system, and sweeping round on the east side of 
| the main line will, after passing under Prince Alfred 
| Park, proceed under the terminus nearly at right angles 


this summary, however, is wholly.on the rapidly rising 
district of North Sydney, perhaps the most progressive of 
all in the neighbourhood of the great southern city. The 
line included in the Royal Commission’s recommendations 
starts from the present North Sydney line, which will be 
connected, as already explained, with the city by subaqueous 
tubes, about two miles from the latter, and wiil run along 
a ‘gh ridgé north-easterly to the popular seaside resort of 
Manly, crossing on the way middle harbour, and descend- 
ing for that purpose to a low-level bridge. This line is 
to throw out a short branch southerly before reaching 
this descent. This railway, like some of the others 
already mentioned, will compete strenuously with electric 
tram services, both under Government ownership and 
management, and will, in addition, meet with competition 
at several points with rival privately owned steam ferry 
services, which attract many, owing to the climate and 
scenery. It is therefore likely, notwithstanding the 
extraordinary progress of the suburb, that this North 





| to its axis, It will then direct its course down the 


| Sydney line will be one of the last undertaken. Electric 
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traction will be used on the city line, and, no doubt, on 
its new branches east and west, and, as far as the harbour 
crossing is concerned, on the connection to its northern 
side; but, beyond this latter on the north, and on the 
main line and its branches to the south, which have 
already an enormous suburban traffic, there are at present 
large quantities of steam rolling stock in use, which would 
be wholly unsuitable for utilisation on the extensive coun- 
try extensions now under construction in the State. Serap- 
ping and conversion would therefore be a very costly 
affair; but, if not undertaken as part of the scheme, 
two serious breaks in the nature of the power used will 
be inevitable. 

In addition to the costly nature of the works on many 
of the proposed railways, there has to be faced a very 
heavy expenditure in the purchase, and compensation for 
severance of land, which in the outskirts of Sydney runs 
up to over £20 per foot of frontage, or even more in some 
cases, and where, unlike many parts of the country, there 
is comparatively little of it owned by the Crown. How- 
ever, the Commission is no doubt amply justified in pro- 
posing most of the large expenditure involved owing to 
the actual necessity of providing means of movement in 
a rapidly growing community. The Central Oval and 
the Eastern loops, as regards passenger accommodation, 
and the cattle line, will probably be among the first works 
undertaken, though some of the goods lines proposed 
cannot be long delayed, for it was stated in official 
evidence before the Commission, that the goods traffic at 
Darling Harbour Station, which-is its Sydney waterside 
terminus, had increased no less than 56 per cent. in the 
six years 1901-1907. 

All these important projects have yet to be placed 
before both Houses of Parliament, and by them referred, 
if they should so decide, to the Standing Committee of 
Public Works, all of which proceedings are necessarily 
slow; so that by the time they, or some of them, are 
sanctioned, and some years later completed, we may be 
fairly sure that the large increase of population then 
reached wil! ensure their utility. 





THE ROYAL COMMISSION ON SEWAGE 
; DISPOSAL. 
No. II.* . 

Ix our last issue we described the experiments carried 
out at Dorking with the three types of tanks—simple 
settlement with continuous flow, precipitation with con- 
tinuous flow, and open septic tank—and discussed the 
amount of sludge produced in each case. 

We can now proceed to consider the treatment which 
the various tank liquors underwent subsequently. It may 
be mentioned, in the first place, that the whole of the 
liquor coming from the tanks was not, generally, passed 
through the filters. Usually, the latter were worked at a 
rate of 120 gallons per cubic yard per day. When this 
was so 2880 gallons went to each filter every twenty-four 
hours. The difference—2120—between this figure and 
the total of 5000 gallons, which it will be remembered 
was the amount passed through each of the tanks, was 
allowed to flow away through a by-pass. It was from 
these by-passes that the samples of tank liquor were 
drawn. Throughout the whole experiment a regular 
system of average samples taken every half hour for 
34 hours on every eighth day was adhered to. The first 
set of samples was drawn on Tuesday, November 21st, 
1905, from 8 a.m. to 11.30 a.m.; the second on Wednesday, 
November 29th, from 12 noon to 3.30 p.m., and so on 
throughout the year. The time of drawing was advanced 
four hours each week, and after six sets had thus been 
taken the seventh was advanced eight hours, so that the 
samples drawn on a Tuesday for the second time com- 
menced at 12 noon instead of 8 a.m. It is pointed out 
that in this way the strength and character of the sewage 
as it varied at different times were represented in the 
average samples. The eight samples of each tank liquor 
were mixed in equal quantities, and the average samples 
thus obtained were analysed. 

As a result, forty sets of four hours average samples 
were obtained in the case of each tank. The average 
results of the analyses of these samples is given in the 
following table :— 





| Number 
| of esti- 
| mations 
in each 
case, 


SP de oe er 
. eC1pi- . y 
Settled Precipi- | Ser tic 
se tation | tank 
sewage, | ); : 
‘ iquor, | liquor, 
average.| ; 
>" |average. average. 
| 


Parts per 100,000. 





4-97 
0-84 


| 4-76 
1-69 | 
| 


Ammoniacal nitrogen 

Albuminoid 

Total organic 

Oxidised 

Total - 

Oxygen absorbed at 27 deg. 
Cent. atonce ... ..._ ... 

Oxygen absorbed at 27 deg. 
Cent. in four hours ... 

Solids in suspension 


0-02 
6-59 


1-97 


5- 40 
6- : | 39 


In addition to the foregoing, two tables are given show- 
ing the variation in the precipitation of liquor, first of all 
when 10 grains of “ alumino-ferric’’ to the gallon alone 
were used, and, secondly, when there was also the addi- 
tion of 5 grains of lime during the daytime, as explained 
in article No. 1. The results are embodied in a table which 
we givein the nextcolumn. The estimations must, in the 
case of the “alumino-ferric ’ alone, have been a different set 
to those embodied in the above table, as it will be noticed 
that the values obtained vary considerably in some 
instances. 

The report points out that it will be observed from the 
first of these two tables that there is very little difference 
between the liquor from the settled sewage tank and that 
from the septic tank. The ammoniacal and total nitrogen 
in the latter are slightly higher, and there is no oxidised 
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nitrogen. The suspended solids in the septic liquor are 
only 0.2 per 100,000 higher than those in the settled 
sewage, and this is thought to be perhaps the point of 
greatest importance in comparing the two liquors. There 
was, however, a good deal of difference as regarded smell. 
The settled sewage always had a more or less strong 
sewage smell when drawn, but was never very offensive 
even in the hottest weather. The septic sewage, on the 
other hand, had a stale sewage smell during the winter 
months, which became increasingly offensive, till in July 
it gave rise to distinct nuisance in the immediate neigh- 
bourhood of the outlet channel to the filter. The liquor 
then gave off sulphuretted hydrogen and left a yellow 
deposit in the channels. 


Precipitation Precipitation 
liquor ; *‘alumino-|liquor ; ‘‘alumino- 
ferric” alone, _ ferric” and lime, 
10 grains per gal. 10 grs. + Sgrs. 


No. of 
estima- 
tions. 


No. of 
Average estima- 
tions. 


Average 


4-76 

0-57 
‘ 1-23 
16 Trace 

7 5-67 





16 


Ammoniacal nitrogen ... 
16 


Albuminoid i. 
Total organic 
Oxidised 
Total ‘ . 
Oxygen absorbed at 27 

Cent.atonce ... ... .. 
Oxygen absorbed at 27 deg. 

Cent. in four hours : 
Solids in suspension 


‘deg. 

17 1-15 
5-81 
8-13 


18 
18 


4-82 
5-49 


suspended solids after the addition of the lime is notice- 
able. 


or in distribution. A table setting out the percentage 
reductions in the various liquors is given, which we 
reproduce below :— 
Precipita- | Precipita- 
Settled tion liquor, | tion liquor, 
sewage.) al.-ferric | al.-ferric 
alone, and lime. 


Septic 
liquor, 


Q* 
40 
32 

6 
32 
62 


Ammoniacal nitrogen 

| Albuminoid 

| Total organic 

| Total | 9 
Oxygen absorbed in 4 hrs. 
Suspended solids 


* These figures are percentage increases. 


the similarity in the figures for settled sewage and septic 


solids and, consequently, of the figures for organic nitrogen 
and “oxygen absorbed.” 
reduction obtained by precipitation with a mixture of 
lime and alumino-ferric as compared with that observed 


remarked that a 52 per cent. reduction in “ oxygen ab- 
sorbed,” when using the two precipitants, is a distinctly 
satisfactory result. 

The filters, through which these liquors were passed, 


are next described. There were three of them and the | 


diameter of each was 12ft. They were octagonal in 
section and constructed of timber framework standing on 
a cemented concrete floor. The superficial area of each 
filter was 12.75 square yards, the depth of filtering 
material 5ft. 7in., and the cubic content of each filter 
23.74 cubic yards. 
clinker ranging from 2in. to 4in. in diameter resting on 
a false bottom of perforated tiles. 
were employed, and the rate of distribution was at first 


for all three filters, subsequently 175 and 211 gallons per 
cubic yard were tried in one of the filters. The effluent 


might correspond as nearly as possible. 


middle of November they did not, at first, work very well. 
The effluents were poor, and growths made their appear- 
ance. 
the filter treating settled sewage was sufficient to cause 
slight ponding. In this case the growth was grey brown 
in colour, and not very tenacious. That on the filter 


growth was very tenacious, and was identified as Clado- 


weeks, and were then restarted. Six weeks or so later on 


was a growth upon them, were not seriously interfered 
with, but the precipitation filter was less fortunate. In this 


27th, when the surface growth had reached its maximum 


Effluent 
from septic 
liquor. 


| 
|Effluent from} 


precipita- | 
tion liquor. | 


Effluent 
from settled 
sewage. 





3-06 
0-28 
2-18 
2-92 


0-99 
Passed 
2.3 


4-34 
0-32 
1-04 
3-17 


Ammoniacal nitrogen 
Albuminoid 
Oxidised ss oe 
Oxygen absorbed in 4 hrs. 
Dissolved oxygen taken 

upin24hrs.... ... .. 


” 


1-70 
Failed 
2-3 





Suspended solids 


Passed 
3-9 


table is given of the figures of analysis for the three 
effluents drawn at this date, and we reproduce it above. 





In the precipitation liquor the reduction of the average | 


This liquor never had a very unpleasant smell, and | 
it never gave rise to any nuisance either from the tank | 


Regarding this table attention is drawn, first of all, to | 


tank liquor and then to the superiority of the precipitation | 
liquor over the other two as regards reduction of suspended | 


The considerably greater | 


with the latter alone is also drawn attention to, and it is | 


The filtering material consisted of | 
Revolving sprinklers | 


120 gallons per cubic yard of filtering material per day | 


Owing partly to the filters being put to work in the | 


These increased until, on December 21st, that on | 


treating septic liquor was similar, but lighter in colour. | 
On the filter treating precipitation liquor, however, the | 


thriz dichotoma, Cohn, by Dr. Massee, of Kew Gardens. 
The filters were, accordingly, given a rest for some three | 


the settled sewage and septic liquor filters, though there | 


case there was local ponding, and the surface aération was | 
impeded. Its nitrifying power began to deteriorate; later | ~ 
on the effluent began to show opalescence, and on March | 


development, the incubated sample became putrid. A | 


Aprin 29, 


1910 


They are from a very strong soapy sewage containing nj 
parts of (total) nitrogen per 100,000, and giving ~ 
hours’ oxygen absorbed figure of 15 approximately, 

Curiously enough, without any change being made th 
filter which was acting so badly at this point finally 
recovered itself, and on April 21st the effluent was of Pi, 
quality, well nitrated, and it passed the incubator tests 
Meanwhile, the two other filters were behaving well and 
at this period there were no signs of growths on their 
surfaces. On May 2nd the flow to the filters was stopped 
| and they were allowed to rest for three days, the object 
being to dry up the growth on the precipitation filter, so as 
to enable it to be washed through more readily. On being 
started up again, naturally enough, a great deal of 
suspended matter came down from all the filters. The 
effluent from the precipitation liquor gave the worst result 
in this respect, as many as 34 parts per 100,000 being 
recorded on May 22nd—the highest value reached during 
the whole experiment. Nevertheless, all the eftluent 
were passing the incubator tests, though that from the 
precipitation filter only just passed. During the warm 
dry weather experienced in June the filters all worked 
well, The ammoniacal nitrogen fell to 1.5 per 100,000 
and the oxidised nitrogen rose to 3.0 in all the efiluents 
| The solids, however, kept at about 7 parts per 100,000 in 
| each effluent, and consequently the oxygen absorbed and 
| other figures affected by them remained at a high average, 
On July 5th this section of the experiment was brought 
| to an end, and thereafter the rate of flow through the pre- 
cipitation filter was increased, as will be explained in dye 
| course. A table is given setting out the average figures of 
| analysis for all the samples taken between February 6th 
j and July 2nd, 1906. This table is as follows:— 


a four 





| 
1 
Effluent 
| from 
| settled 
| | sewage, 
| average. | 


Effluent 
from 
septic 
tank 
liquor, 
average, 


| 
| 
| Effluent 
from pre- 
cipitation 
liquor, 
average. 


No. of 

estima- 

tions in 
each 

case, 
2-23 
0-33 
0-78 
2-37 


82 


0-92 
3.: 


Ammoniacal nitrogen .. 
| Albuminoid * 
Total organic 
| Oxidised 
| Total = aia 
| Oxygen absorbed at 27| 
| deg. Cent. at once .. 
| Oxygen absorbed in 4 h.| 
| Dissolved oxygen taken} 
up in 24 hrs, at 18 deg.| 
Cent. . . : ; 0O- 
* Dissolved oxygen taken} } 
up in 5 days at 18 deg.| | 
Cent. ... re ee ee 3-73 
Incubator test by sinell |18 passed | 14 passed 18 passed 
O failed | 3 failed 0 failed 
| |1 doubtful 
7-00 


” 
” 





= 


” 


1s 


82 O-% 15 to 16 


13 to 14 


1s 


Solids in suspension 5-97 6-44 18 


| 
| 
| 
| 
| 


| 

* Two samples of effluent from settled sewage, three samples of 
| effluent from precipitation liquor, and four samples of etfluent 
| from septic tank liquor exhausted all the oxygen available in the 
diluting water. 

It will be observed that the effluents from the settled 
| sewage and septic tanks bear a wonderful resemblance to 
jone another. All the eighteen samples of these two 
| effluents were quite sweet after five days’ incubation, 

although the ratio of oxidised to unoxidised nitrogen was 

not a high one. This ratio. was, however, steadily 
increasing throughout this section of the experiment, as 
| the filters matured with the rising of the atmospheric 
| temperature from February to July. The general remark 
is made that, taken all round. the effluents are of fair 
quality, but that they required to have their suspended 
matter reduced at least 50 per cent., either by subsequent 
| settlement or by fine filtration. 

Attention is also called to the fact that if some four or 
five exceptionally bad results are eliminated as being 
abnormal, the figures are far better than those shown in 
the table, and a second table has been prepared to demon- 
| strate this. This table is as follows :— 


from the filters were sampled at about five minutes after | 
each tank sample had been taken, so that the analysis 


| Effluent Effluent from|Effuent from 
jfrom settled precipitation) septic tank 
| sewage, liquor, liquor, 
| average. |" average. average. 
Ammoniacal nitrogen “91 2-02 1-70 
Albuminoid re -30 0-21 0-31 
Oxidised a ol 2-48 2-12 2-55 
Oxygen absorbed at 27 deg. 

Cent. at once fake “86 
Oxygenabsorbed at 27 deg. | 

Cent. in 4 hours of 
| Dissolved oxygen taken up| 

in 24 hours at 18 deg. | 

ee ee 
Dissolved oxygen taken uy| 

in 5 days at 18 deg.| 

NO Sas Bock’ ease io 
Incubator test by smell . 





0-46 Q-S5 


3.04 1-80 


+63 


2.25 3°27 

13 passed 

0 failed 
4-50 


3-24 
passed 
failed. 
6-15 


13 passed 
0 failed 


6-79 


.| 13 
| 0 
Solids in suspension -| 


As the results of the experiments up to this point 
| showed that the normal effluent from the filter treating 
| precipitation liquor was approximately 33 per cent. better 
| than either of those from the other filters, as judged by 
| the four hours’ oxygen absorbed test, it was decided to 
|inerease the rate of filtration in the case of this liquor. 
| This was accordingly done, the rate being first of all 
| raised from 120 gallons per cubic yard per day to 
| 175 gallons per cubic yard, and afterwards to 211 gallons 
| per cubic yard. The filter continued to give satisfactory 
results as regards the oxygen absorbed in four hours, but 
at the highest rate of flow there was rather more 
ammoniacal nitrogen than there had been. The relative 
| positions of the three effluents as regards these two factors 
| may be seen in the summary in the next column. 
It should be realised, however, that whereas the figures 
in the first line are the average of samples taken between 
February 6th and July 2nd, the second line deals with 
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Fig. 1—ONE CHAMBER AT EACH REACH—END OF STROKE 


figures obtained between"July 11th and August 20th, and 
the last line with those obtained between August 29th and 
November 20th, There was, therefore, a good deal of varia- 
tion in temperature, and the filters were continually getting 
more and more matured towards the end. Moreover, the 
activity of the septic tank, which had been very pro- 
minent during the summer, abated after the first week in 
September. Towards the end of October, also, rings of 
growth appeared on the precipitation filter, and a little 
later on the settled sewage filter. These were similar to 
those which formed at the beginning ot the experiment 
in the previous autumn. The septic filter showed only 
faint rings under each jet. When the experiment ended 
on November 15th, 1906, the surface of the dry clinker 
was practically clear on the settled sewage and septic 
filters, but the precipitation had a very thin yellowish 
coating. 











Settled sew- | Precipita- Septic 
age. tion. tank. 
Per 24 hours, Salen ul oa 
B5 |W5S| 6s 
£5 |Ogs| 8a 
< a 
120 gals. per cubic yard | 2-23 | 3-37 | 2-48 2-61 2-10 3-51 
120 gals. and 175 gals. | 1-05 | 2-65 | 0-81 1-80 | 1-66 | 5-13 
120 gals. and 211 gals. | 0-76 | 2-29; 109 1-75 1-09 | 2-8 


Looking at the experiments as a whole, so far as they 
were taken, one is irresistibly led to wish that they had 
been carried on a great deal longer. It would, at any 
rate, have been most instructive to watch a further year’s 
working with the filters in a thoroughly matured condition. 

In a future issue we propose to deal with the further 
experiments made in connection with the reduction of 
the suspended solids in the eftluents from the three filters. 


THE CANADIAN HYDRAULIC LIFT LOCKS. 
By WALTER J. FRANCIS, C.E., Montreal. 
No. I. 
Fiver canal locks have been constructed to work on the 
principle of the hydraulic elevator, one in England, one 
in Belgium, one in France, and two in Canada. The 
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Fig. 3-SECTION OF THE 


English lock at Anderton was the first of its kind, and | and as a consequence accomplished the full working | 


was put into commission in 1872. It has since been 
lat, and is now worked electrically. The European 
ocks are at La Louviére and Les Fontinettes, and were 
completed about fourteen years ago. The two Canadian 
ocks are on the Trent Canal system, one being in the 
city of Peterborough, completed in July, 1904, and the 

















other at Kirkfield, fifty miles distant from the former, put 
into commission a year or two ago. 

In size these structures vary considerably. The 
Anderton lock is comparatively smaJl. The French and 
Belgian locks have lock chambers, about 140ft. by 19ft., 
with 7ft. 10in. of water, and about 50ft. vertical lift. The 
Peterborough lock has about the same length of chamber 
and depth of water as the latter, but the width is 33ft.— 
nearly double. The vertical lift, too, is greater by over 
30 per cent., being 65ft. As compared with Peterborough, 
the Kirkfield lock is alike in all general dimensions 
excepting the lift, which is practically 50ft. 

In view of the fact that anything approaching a com- 
plete description of the newest lock—that at Kirkfield— 
has not been made public, and also that the oldest one — 
Anderton—has, as has been mentioned above, been 
entirely remodelled to such an extent that the principle 
of its operations is entirely changed from hydraulic power 
to electricity, it is appropriate that the newest example 
should be described at the present time. 

In principle the hydraulic lock may be likened to two 
immense hydraulic elevators of the simple plunger type, 
having their presses connected together so that the 
descent of the one causes the rise of the other. In place 
of the ordinary elevator platform we have a large water- 
tight box or tank closed at either end by a gate. The 
lockage is performed by towing the vessel into this box of 
water, and then closing the gate on the end of the box as 
well as that of the canal, thus leaving the box independent 
of the reach and free to move vertically. The box with 
the water and the floating vessel is then raised or lowered 
to the other reach. The chamber or box about to descend 
is loaded with a few inches more water than the other 
chamber, thus giving it the necessary additional load or 
“surcharge ” to enable it to cause the ascent of the other 
when water communication is established between the 
two presses. The construction of the Canadian locks 
varies materially in details from those of Europe, and as 
far as outward appearance goes there is little similiarity. 
The departures are largely due to the climatic conditions 
of the two countries and to the different practices adopted 
by American and European engineers in steel construction. 

In the Anderton lock the descending chamber was 
submerged in the lower canal, and as soon as it struck 
the water it began to lose its power to force the ascending 
one upwards. The balance of the stroke was obtained 
with the assistance of a pumping plant. In the French 
and Belgian locks the lower canal was cut off where it 
joined the lock chamber by means of gates, thus forming 
ia dry pit into which the descending chamber came down, 
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PIT OF KIRKFIELD LOCK 


| stroke without the assistance of pumps. This in itself 
was an important advance in design. The Canadian 
locks have dry pits. 

The Anderton presses were made of cast iron. 


Fig. 2-CHAMBERS 


The | 
French presses are constructed of rabbetted steel rings | 
| piled upon one another, water-tightness being secured by | 





OPPOSITE EACH OTHER—MIDDLE OF STROKE 


a thin interior copper envelope, on the same principle as 
a double-tube bicycle tire, the steel rings corresponding 
to the strong outer cover and the copper to the soft inner 
tube. For the Belgian presses cast iron sections of con- 
venient length were hooped with steel bands, the cast 
iron giving the water-tightness and the steel the strength 
to resist the tension, the sections being bolted together 
through outside flanges. The presses for the Canadian 
locks are of simple steel castings about 5ft. 3in. long, 
bolted together as in the Belgian lock. In all cases the 
rams are of cast iron fastened together with bolts through 
flanges on the inside. The differences in the rams are 
only matters of detail. The rams vary in diameter from 
3ft. in the original lift at Anderton to 2 m. for the French 
and Belgian and 7ft. 6in. for the Canadian locks. The 
working pressure runs from 550 lb. per square inch in the 
first to 625 lb. per square inch in the latest structures. 

The tower construction also varies considerably. 
Anderton has guide towers at the ends of the chambers 
only, built of iron. At La Louviére central towers of 
steel were used, in addition to those at the ends. At 
Les Fontinettes the same number of towers were used, 
but those in the centre were of brick. The Peterborough 
lock has no guide towers at the down-stream end. Its 
main central towers are of concrete, while at Kirkfield a 
similar system of towers is used, but steel was substituted 
for the conrete construction. The type of navigation at 
each lock influenced the gate design. In all three early 
locks only a small head room is required, and so gates 
suspended from gallews frames were adopted. The 
demand for 25ft. clear headway above the water pre- 
cluded the use of this type of gates for the Canadian locks; 
consequently, gates of the falling flap type were used. 
Their adoption was also influenced by the great weight of 
the gate necessitated by the 33ft. width of the lock 
chamber. The lock chamber construction for Anderton 
and Les Fontinettes is plate girder work, which also 
forms the plating of the chamber sides. In all the others 
the supporting open trusswork is independent of the 
water-box, a special feature of the Canadian locks being 
the great height of the trusses at the centre, namely, 32ft. 

In the matter of auxiliaries even greater differences 
occur. Anderton, as already stated, required a special 
pumping plant to assist in performing the ordinary work- 
ing stroke. Les Fontinettes, La Louviére, and Peter- 
borough all have large hydraulic accumulators operated 
by water wheels using the available head from the canal 
at the lock site. The purpose of the accumulator is to 
provide a supply of water under pressure for the regula- 
tion of the main presses, and it is used incidentally for 
gate operation. Peterborough also has a hydraulic air 
compressor, an automatic machine for furnishing air 
under pressure for the gate seals and for pumping. 
Kirkfield has no accumulator, having instead a pair of 
specially designed hydraulic intensifier pumps operated 
by water from the upper reach. Besides this it has a 
small air-compressing plant for pumping only. 

The Canadian locks form part of the Trent Canal 
system, an 8ft. waterway joining Georgian Bay, at 
Midland, with Lake Ontario at Trenton. The Trent 
waterway is formed largely of natural stretches of lake 
and river, is expected to develop a considerable inland 
navigation in the section of the Province of Ontario, 
through which it passes in generally a direct line between 
the two bodies of water just mentioned, and also to take 
its share of the grain trade of the west. Where the canal 
passes through the city of Peterborough a 65ft. difference 
of elevation occurred in a few hundred feet. The lock 
is situated near the foot of the slope, an earth embank- 
ment forming the upper approach. At Kirkfield the site 
is of an entirely different nature. A long flat rock slope 
was selected for the position of the lock fora drop of 


| 48.44ft., the lower approach was made through a rock 


cutting, and the upper level is carried down between 
high concrete walls. 

It is not possible to state the exact cost of either 
structure without a lengthy detail which would render it 
next to useless. In the structures proper, however, the 
quantities of concrete are interesting. Kirkfield has 
8000 cubic yards of concrete, and the steel superstruc- 
ture cost 297,300.00 dols.—roughly, £59,460. _ Peter- 
borough loek contains 26,000 cubic yards of concrete, and 
the steel superstructure contract was for, 244,000.00 dols, 
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—say, £48,800. The steel work for both was done by 
the Dominion Bridge Company, of Montreal. The sub- 
structure of the former was built by Messrs. Larkin and 
Langster, of St. Catherine’s, Ont., and of the latter 
by Messrs. Corry and Laverdure, of Ottawa. 

The Peterborough lock was commenced in 1897. In 
1898 the steel contract was let, and in 1904 it was com- 
pleted. Since that time it has been continuously in 
operation throughout the navigation seasons without 
giving any trouble whatever, and also without showing 
an evidence of undue wearing. The Kirkfield substructure 
was started in 1901. The steel contract was let early in 
1905 and the structure was officially opened in 1907, since 
when it has been operating with perfect satisfaction. 

The advantages of locks of this type are speed of lock- 
age, economy of water used in locking, and double-track 
navigation. In all these features the locks have stood the 
test. The record lockage so far experienced at Peter- 
borough with the 65ft. lift, is 6} min., this being the 
whole time from the stopping of the vessel in the lower 
reach to her proceeding on her journey under her own 
steam in the upper one. The calculated maximum speed 
for the actual working stroke of 65ft. under a surcharge of 
100 tons was calculated at 1} min., the intention being to 
have the operation regularly performed in 83min. This 
speed, however, is, we understand, quite easily exceeded 
and often has been. 

The Peterborough lock was designed after a due study 
of the details of the older structures and after careful con- 
sideration of the jncreased dimensions required by the 
waterway. As work on it progressed other details sug- 
gested themselves, and on its completion and operation 
what seemed best after study was adopted for the 
Kirkfield lock. In the main the following revised 
features were adopted as a result:—To save time 
the gate latches were changed in detail and from 
hand latches to a power design; to simplify the 
auxiliary plant the turbines, three-throw pumps and 
accumulator were replaced by intensifier pumps; to 
ensure greater durability flap seals were substituted for 
inflated rubber seals on the gates; and on general prin- 
ciples a more complete system of interlocking was added. 

The difference in design of the structures asa whole, 
however, arose from an entirely different cause. The 
older lock is in a small city, and its surroundings demanded 
a pleasing effect which was sought and obtained to some 
extent by the use of concrete, the lines of which were 
broken up with pilasters and mouldings. At Kirkfield the 
surroundings are as different as possible, lying in a district 
of rock where the rugged lines of a steel structure seem 
to be more in keeping. In addition to this it was felt 
that the stresses in the towers could be cared for with a 
greater degree of certainty in steel than in concrete, and, 
moreover, as a great deal of steel must of necessity be 
employed in the construction of the chambers themselves, 
the maintenance of the additional quantity in the towers 
would not be a serious matter. Comparatively speaking, 
making allowance for the difference in lift, the Kirkfield 
lock was much cheaper than the other. On the other 
hand the concrete at Peterborough should require no 
expenditure for upkeep. 

The canal system belongs to Canada, and is directly 
under the control of the Department of Railways and 
Canals. 

The Kirkfield hydraulic lift lock.—Figs. 1 and 2 show 
the Kirkfield lock in operation. The various component 
parts may be clearly seen. In the foreground is the 
lower reach closed off the pit by gates. Beyond the 
moving chambers and the towers is the steel aqueduct 
containing the upper gates, and carrying the upper reach 
back to the breast wall. Still further back is the approach 
of the upper reach. 


THE SUBSTRUCTURE. 


The pit.—The pit was excavated out of the solid lime- 
stone rock, about 160ft. by 100ft., with an average depth 
of about 30ft. The sides were trimmed with a rock- 
channeling machine, and left in the small benches, 
characteristic of the work of such machines. At the 
level of the top of the lower reach is a concrete floor 
surrounding the pit. The bottom of the pit is shaped to 
conform with the bottom of the trusses, and to provide 
good drainage to the press wells, the top being finished 
off smooth with concrete— see Fig. 3. 

The press wells.—The wells in which the large presses 
stand are on the transverse centre line of the pit, 54ft. 
apart, and were excavated about 60ft. below the 
floor of the pits, the diameter of the rock excava- 
tion being 16ft. 6in. The nature of the rock 
rendered this work comparatively easy. In the bottom 
of each well there is a foundation of granite, the object 
of which will be quite apparent, since the whole weight 
of the lock chamber and its burden is concentrated 
on the bottom of the press, and from there distributed 
over the rock. When a satisfactory course of rock was 
found the surface was bush-hammered to a truly level 
plane in preparation for the granite. The granite blocks 
composing the foundation were 29in. and upward in 
thickness, and were arranged in three courses, all well 
bonded, as will be seen by reference to Fig. 4. Each 
stone was carefully dressed and perfectly true in every 
particular, and no joint, either horizontal or vertical, was 
permitted to be more than ;‘;in. in thickness. Every 
stone was set on a floating bed, and beaten to its proper 
elevation with a heavy setting maul. Experience 
showed that the mortar best suited for this work was 
made of three parts of cement to one of good sharp sand, 
with which mixture properly tempered the stones could 
be set to a nicety. The top surface of each granite 
foundation was brought to a perfectly level plane, no 
deviation being permitted that could be detected by a 
10ft. steel straight-edge and a specially designed 24in. 
hand-level. The steel straight-edge used was planed 
out of an Sin. 18lb. steel I-beam. The hand-level had a 
cast iron base of uniform I-section 24in. long, surmounted 
by a large bubble similar to those usedon a Y-level. The 
granite stones, many of which weighed over 10 tons, were 





handled by a stiff-leg derrick. The most satisfactory way 
of taking hold of the stones was found to be by a lin. 
eye-bolt inserted through a hole in the stone and screwed 
into a nut countersunk in the under bed. After setting 
the stone the eye-bolt was unscrewed, leaving the nut 
below. After the granite work was finished the wells 
were lined with concrete about 14in. thick, bringing the 
diameter to 14ft. 2in. Some difficulty was experienced 
from water, and in order to render the concrete linings 
as tight as possible, the water in the well was allowed to 
rise close up to the finished work, thus balancing the back 
pressure and saving the new concrete from being scoured 
before setting by water percolating through the rock. 
This method proved quite satisfactory, and during the 
placing of the presses the linings were found to be quite 
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Fig. 4—PRESS WELL AND FOUNDATIONS 


water-tight. The mould used in making the concrete 
lining was a collapsible cylinder about 6ft. in length, and 
was moved 5ft. vertically at a time after each filling. 

The lower gateways.—The lower gateways close the 
end of the pit from the lower reach, and extend from the 
rock up to the level of the canal bank. In their centre is 
formed a small room where the gate machinery is 
installed. The gateways, symmetrical about the centre 
line of the canal, are built to accommodate the steel gates. 
The sill on which the gate frame rests is low enough to 
allow both gates when fiat open to lie below the bottom 
of the canal. On the canal side of each sill is a spacious 
mud-pocket, to prevent heavy materials from lodging 
around the gate hinges. 

The upper breast wall_—The concrete approach walls 
of the upper reach are terminated by a small breast wall 
built on the natural rock about 20ft. back from the up- 
stream end of the pit. This 20ft. space is utilised as a 
public roadway across the canal, the overhead aqueduct 
being sufficiently high for ordinary vehicular traffic. 

The concrete work.—Generally, the concrete work was 
made of 1:24:5 mixture, with 24in. broken stone. 
All exposed surfaces have a 2in. facing of 1:2 mortar, 
deposited against the form boards as the concreting pro- 
gressed. The cement was of highest quality, regularly 
tested on arrival. The rock was crushed limestone, 
largely crystalline, taken from the excavations. Machine- 
mixed concrete was used throughout. The dry mix was 
used, the specifications requiring it to be deposited in 
horizontal layers about 10in. thick. Canadian Portland 
cement was used in- about 95 per cent. of the work. 








LEAD IN DRINKING WATER. 


REcENTLY a death from Jead poisoning brought again 
into prominence the dangers which lurk in the supply of 
pure upland waters to large centres of population. Lead 
poisoning is cumulative in its action, and it is one of its 
greatest. dangers that the system cannot be cleared of it 
by any short and sharp treatment; further, its insidious 
effects may not become noticeable until almost too late 
for remedy. The Rochdale water, to take an example of 
an upland supply, is stated, on the authority of the 
borough analyst, to have contained two or three years ago 
as much as one grain per gallon of lead, an amount 





decidedly dangerous to health. In this respect Rochdale 
has not been entirely alone, as a good deal has been heard 
about lead in the water supplies of other places. We 
may add, however, that it was lately officially stated that 
the Rochdale water is now and has for some time been 
all right. Still, in the light of the death referred to, it jx 
permissible to assume that the apprehensions felt else. 
where are not entirely groundless, and consumers of 
moorland water should insist on the closest investigation 
into existing conditions. It is stated that the Rochdale 
supply, as also that of other towns whose names have 
been associated with the scare which arose some little 
time ago, is now being regularly tested for lead, and at 
present the former is quite free from it. 

What surprises us, however, is that the matter 
should have become prominent in the present year of 
grace. It is not as if any mystery attached to it.’ Since 
the Sheffield investigation, of we forget how many years 
ago, it has been perfectly well known that upland waters, 
which often contain less than three grains per gallon of 
mineral matter in solution, are very apt to gencrate acidity 
by the fermentation of the organic matter in solution, 
this being derived from the peat through which it passes, 
It has also long been a matter of common knowledge 
that this acidulated water will dissolve lead from lead 
piping. In fact, the very purity of a water supply from a 
medical point of view is apt to prove a great source of 
trouble with regard to its distribution to the consumer, 
Some town waters are almost as pure as distilled water, 
and they have been known to exert highly corrosive 
action on metals, such as lead and zine. We are not 
going beyond domestic supply, but it would be easy 
enough to point to cases of pitting and corrosion in stee| 
boilers by the use of towns’ water supplies. 

In all the cases we are aware of the lead in drinking 
water has been derived from the lead piping as a con- 
sequence of natural acidity, and as the cause and effect 
have for so long been matters of common knowledge 
we must, as we have already said, confess to considerable 
surprise at the occurrence of any such case in quite recent 
times. The possibility of lead poisoning is ever present, 
and it is only natural to expect that those in responsibility 
should take such measures as have been proved efficacious 
elsewhere to remove any possibility of danger in the 
supplies under their control. The actual mischief, of 
course, is done just before consumption, and it strikes us 
that even if the water is regularly tested by the authorities 
there may be many instances in which such close super- 
vision would fail to avert danger. As we have said, the 
lead is not in the water originally, therefore it is no use 
examining this, and in the nature of things it would be 
impossible to test the tap water in every cottage. The 
regulation often made to the effect that the water should 
be allowed to run for a minute from the tap before being 
taken for drinking purposes is a good one, but it is usually 
ignored. The only way apparently to safeguard the 
interests of the community is to render the water 
incapable of attacking lead before it leaves the storage 
reservoir. Probably this is what is now being done in the 
towns referred to, and the statement that the water is 
now found to be free from lead is only another way of 
stating that the water is now without action upon lead. 

As to the amount of lead which is permissible in a 
drinking water the medical authorities differ. Some 
allow an amount not exceeding one-tenth grain per gallon, 
while others, again, say that it should be entirely absent, 
and exhort the analyst to condemn water giving the 
slightest evidence of it. Probably it is the duty of urban 
authorities to uphold the latter school, because lead is a 
cumulative poison. It is not a case of getting accustomed 
to taking a poison in successively large doses, or of 
acclimatising oneself to it, as in the case of the arsenic 
eaters of Styria. One constitution may doubtless with- 
stand its effects toa greater extent than another will; 
but the primary danger of its accretion in the system 
remains, and therefore it would seem that the merest 
traces should be banned. As we have said, the whole 
question of lead in towns’ water has long ago been 
thrashed out, and is now merely a matter of official 
supervision—that is, where the water itself is originally 
quite free from lead. 

The matter, however, is quite different where the water 
contains, or is reputed to contain, lead at its source of 
supply. With regard to this matter of the natural 
occurrence of lead in water, we think that there is room 
for much further investigation. Not long ago the writer 
was informed by an eminent professor of geology that he 
had condemned a certain gathering ground as the water 
supply for a town because it was known to contain lead 
ore. The assumption was that the water would be con- 
taminated with lead. Now, although in isolated cases 
analysts testify to having found lead in natural waters in 
the state of bicarbonate, there is really surprisingly little 
evidence of the existence of lead in the waters in our various 
lead mining districts. The Derbyshire miners habitually 
drink the water coming from veins and joints when work- 
ing underground, and inquiries have failed to locate any 
instances of bad effects ensuing. Perhaps the best case 
of all to be found is that of a small town in Durham, 
where the water supply comes direct from the adit of a 
long disused lead mine, and is treated after a two-mile run 
merely by filtration through gravel. This mine was & 
noted producer of lead ore in times past, but the repeated 
analyses of the medical officer of health have failed to 
detect any lead in the water, a fact to which the writer 
can add his own testimony, though only on the strength 
of one analysis. What makes this immunity the more 
noteworthy is the fact that galena, the sulphide of lead, is 
usually accompanied in this district by cerussite, the car- 
bonate of lead, an ore which is much more easily acted 
upon by acids. 

This hardly seems the proper place to advance any 
theories as to the complete immunity of this town 
from lead poisoning. It will suffice to record the 
fact for the consideration of geologists and water supply 
engineers, to whom it may come somewhat as a revela- 
tion. Fortunately, the presence or absence of lead in 
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water is a matter which admits of no cavil or dispute ; it 
is a fact capable of definite proof, so no theoretical 
opinions held on the subject need have any weight in the 
case of any particular source of supply. _ Until the exact 
reasons, however, why one mining district is quite safe 
and another very doubtful is clearly known, it devolves 
upon the authorities as a paramount duty to make con- 
tinual examination of the supply in case any unsuspected 
chemical changes should be going on. In most lead 
mining districts the gangue consists largely of calcite, 
which would neutralise any acidity arising from the 
oxidation of iron pyrites. Where such carbonates are 
not present the acidity of mine waters, notably in coal 
and gold mines, may be so great as to render the use of 
metallic piping, unless lined with wood, quite imprac- 
ticable. The various conditions under which the supply 
of water for drinking purposes from an old lead mine 
might be highly dangerous need not be enumerated here, 
but we may refer to their existence, if only by way of 
showing that we are not advocating the general utilisa- 
tion of such waters. They may or may not be suitable ; 
that is the position we take up on the evidence at our 
disposal—a position which is in conflict with the sweep- 
ing assertions which condemn all lead mining centres as 
gathering grounds. 

The new Derwent Valley Water Board, the works of 
which are now approaching completion, draws its supplies 
from the uplands of the Millstone grit which tops and 
lies north of the Yoredale shale and mountain limestone 
which contain the lead veins of Derbyshire. This water 
will be quite free from lead, and there is no reason to 
suppose that it will have any more action on lead piping 
than in the case with the Manchester water from Long- 
dendale—which is tantamount to saying that it will be 
without action. At the same time, this is not a matter 
to take on trust or leave to chance, as no doubt the 
large Midland towns to be served will duly recognise. At 
places in its course south the pipe line of the new under- 
taking overlooks small reservoirs for village supply, the 
gathering grounds of which were in former times the 
scene of lead mining. Though the veins have all been 
worked out down to a depth which prevents surface water 
coming in contact with ore, there are always the dumps 
or spoil heaps to be considered with their small contents 
of ore, and altogether, if the occurrence of lead ore is to 
be rigidly avoided in collecting grounds, we think there 
is very little of a wide area of Derbyshire which would 
be available for water supply. 

Going somewhat outside the question of possible water 
contamination, we may refer to the fact of fowls, and 
sometimes, indeed, horses and cattle, having fatal seizures 
after feeding on certain old lead-mining grounds. This 
is well known on the Mendip Hills, where the dumps 
contain a good deal of carbonate of lead. In Derbyshire 
there are still one or two places where horses cannot be 
turned out to graze for fear of getting lead colic, and 
where fowls have to be carefully kept from roaming afield. 
The local expression for lead colic is belland, and a fow] 
with the seizure, which is a bad form of cramp, is said 
to be “bellanded,” and beyond human aid. The use of 
the word in this connection is probably not authoritative, 
but has crept in as a convenience. Belland as a noun is 
a very old local mining term for the fine lead ore obtained 
in dressing the crude ore by jigging, and it figures in the 
Acts of Parliament referring to the Derbyshire Mining 
Courts. So far the writer has found the term quite 
unknown in other lead-mining districts, though in a 
certain glossary of mining terms it is given as the lead 
miner’s disease 

But to get back to our main subject before concluding, 
it seems clear :hat the lessons of the past with regard to 
moorland waters and lead piping have in some cases been 
forgotten with regrettable consequences, and it will not 
be superfluous to emphasise the need of close supervision 
on the part of those responsible if the public are to be 
efficiently protected. 





REDUCING THE FUEL CONSUMPTION IN EXIST- 
ING ELECTRIC GENERATING STATIONS. 
(By a Correspondent.) 

TuE ability of the steam turbine to utilise steam down 
to very low pressures, in the region of 28in. to 29in. of 
vacuum, is commonly known, but the ability of the 
turbine to utilise steam from afew pounds above atmo- 
spheric pressure down to any vacuum to a much greater 
extent than the reciprocating engine does is not so fully 
realised. 

With the double-acting quick revolution engine so 
extensively used in driving electrical generators the 
improvement in steam consumption obtained when 
worked with 25in. to 26in. of vacuum over non-condensing 
conditions is usually from 15 to 16 per cent., and rarely 
exceeds 18 per cent. With dry saturated steam of 
1501b. gauge pressure there are, in round figures, 
175 B.Th.U.’s released in falling to atmospheric pressure, 
another 100 in falling from atmospheric pressure to 25in. 
of vacuum, and yet another 45 in falling from 25in. to 
28in. of vacuum. With 26in. of vacuum the increased 
heat units made available over non-condensing conditions 
are 57 per cent., but the improvement in steam consump- 
tion obtained by the engine is only at best about 18 per 
cent. On the other hand, the improvement in steam 
consumption obtained by the turbine with 25in. of vacuum 
over non-condensing conditions'is about 85 per cent., 
1... twice as much as the engine gains. For well-known 
reasons the commercially economical limit of vacuum for 
4 reciprocating engine is about 25in. to 26in., but with 
the turbine at least another 12 per cent. improvement 
can be obtained by increasing the vacuum from 2éin. to 
mye and this is in a field which the engine can hardly 
ouch, ~ 

A double-acting quick revolution engine for a 750-kilo- 
watt set will consume about 22 lb. of steam per 


150 lb. to 160 lb. gauge pressure, and 25in. of vacuum, 
so that the total steam consumption per hour at full 
load will be 16,500 Ib. 

An engine will develop about 25 per cent. more power 
when worked condensing over non-condensing conditions, 
so that if the valves are reset and the engine run non- 
condensing it will develop about 600 kilowatts at full load. 
Allowing for 18 per cent. improvement in steam con- 
sumption when working condensing over non-condensing, 
the non-condensing consumption per kilowatt-hour will 
be 26.8 lb., and the total consumption per hour will then 
be just under 16,100 lb. at full load. 

The steam leaving the engine will contain some water 
which should be trapped and led away. The dryness 
fraction will be about 0.875, so that the quantity of steam 
available for the turbine will be 14,000 lb.; 40 lb. per 
kilowatt-hour of dry saturated steam at 2 lb. or 3 lb. 
above atmospheric pressure, and with 27in. of vacuum is 
a very safe figure to allow for a low-pressure turbine of 
small capacity, and better results have been obtained. 
Taking this figure, however, the turbine will give 
850 kilowatts with the steam from the engine. Then the 
total kilowatts developed by engine and turbine will be 
600 + 350 = 950, as against the engine’s 750 kilowatts 
when worked condensing, and this is obtained by the con- 
sumption of 400 ]b. less steam, so that the steam con- 
sumption per kilowatt-hour of engine and turbine will be 
17 lb., against the engine’s figure of 22 lb. when condens- 
ing, an improvement of 22.75 per cent., while the capacity 
of the plant is also increased 26.7 per cent. 

This arrangement would 
generators 20 per cent. under loaded. Most existing 
engine sets of this capacity, however, are triple-expansion, 
and provided with automatic by-pass valves to take 
20 to 25 per cent. overload, and the engines are designed 
to withstand the increased steam pressures in the inter- 
mediate and low-pressure cylinders. In any case, such 
valves can readily be added, and by these means the 
engine generators can be loaded up to their normal full 
load rating of 750 kilowatts, though at an increased 
steam consumption of about 5 per cent., making the 
consumption per kilowatt-hour 28.2 lb. instead of 26.8 lb. 

Under these conditions the total quantity of steam con- 
sumed by the engine per hour at full load will be.21,150 lb., 
with which the turbine will give 460 kilowatts, allowing 
the same dryness fraction as before. In this case the 
total kilowatts developed by engine and turbine will be 
750 + 460 = 1210 kilowatts, giving a steam consumption 
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DIAGRAM SHOWING IMPROVEMENT IN STEAM 


per kilowatt-hour of 17.5lb. Even now we obtain an 
improvement in steam consumption per kilowatt-hour of 
20.5 per cent. over working the engine condensing, with 
an increase of 61 per cent. in capacity compared with the 
normal full load rating of the engine condensing, or 34.5 
per cent. when compared with the 20 per cent. overload 
capacity of the engine under condensing conditions. 

A 1200-kilowatt turbine of the Parsons design would 
take about 18 1b. per kilowatt-hour of dry saturated steam 
at 1501lb. to 160lb. gauge pressure and with 27in. of 
vacuum, so that even under the latter conditions of work- 
ing the engine and turbine combination the prospect is 
that as good, or slightly better, results will be obtained 
than would be got by replacing the engine with a com- 
plete new turbo-generator set. 

This comparison is made on a common basis of 
steam pressure, temperature, and vacuum. If the | 
vacuum is increased the single furbine will benefit 
more than the combination arrangement because | 
the improvement in the low-pressure turbine’s figure 
only affects less than half of the total kilowatt output. | 
For instance, if increasing the vacuum from 27in. to 
28in. reduces the consumption 5 per cent. the single tur- 
bine’s figure is reduced from 18 lb. to 17.1 1b. per kilowatt- 
hour, @.e., 5 per cent., but the combination arrangement 
is only reduced from 17.5 1b. to 17.051b. = 24 per cent. 
This type of reciprocating engine not only benefits con- 
siderably by the use of superheat but also works exceed- 
ingly well with it up to a temperature of at least 500 deg. 
Fah., 7.e., 140 deg. Fah. of superheat, with 150 1b. steam 
pressure, while 200 deg. Fah. of superheat is not uncom- 
mon. The engine gains considerably more than the 
turbine by the use of superheat up to 200 deg. Fah.—see 
Diagram—so that any addition in this direction will 
benefit the combination arrangement more than the 
single turbine, because the improvement in this case 
takes place on both the engine and turbine’s output. 
With an engine an increasing amount of the total power 
is developed in the low-pressure cylinder as the load on 
the engine decreases, and, as it is just at this point that 
the low-pressure turbine comes in with its higher effi- 
ciency, the fractional load consumptions with the com- 
bination arrangement are better than with the engine | 
alone. 
In the preceding calculations the vacuum for the low- | 
pressure turbine has been taken at 27in., because any | 





kilowatt-hour at full load with dry saturated steam of 





existing condensing plant can probably be made to ! 


leave the engine-driven | 
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| will be continued. 
| are concentrated on a scheme for making gas-tight materials 


| obtain 27in. under the changed conditions without any 
| great modifications. 

Even with 26in. the consumption per kilowatt-hour for 
the engine and turbine combined would only be 17.8 lb., 
instead of 17.5 lb. with the 27in. = jess than 2 per cent. 
increase, while, as pointed out previously, increasing 
the vacuum from 27in. to 28in. only improves the con- 
— 2$ per cent., and would involve new condensing 

| plant. 

The low-pressure turbine undoubtedly opened up large 
possibilities of considerably reducing existing engine- 
driven stations fuel bill, and providing increased capacity 
at the same time. 





THE NATIONAL PHYSICAL LABORATORY. 
THE report of the National Physical Laboratory for the 
year 1909 has just been issued, and, in the usual manner, a 
summary is given of the work done in the various depart- 
ments during the past year, and an outline of what is 

| proposed to be undertaken in the present. 

The two most important items in the section of the report 
dealing with the year 1909 are, of course, the Yarrow experi- 
mental tank and the provisions made for research in aero- 
nautical matters. We have already dealt with the tank, and 
need only remark that the report contains no further in- 
formation on the subject beyond what is already familiar to 
our readers. With regard to aeronautical research, it will be 
remembered that early in the year the Government appointed 
an Advisory Committee for Aeronautics, and at the same 
time requested the National Physical Laboratory to organise 
a special department for the *‘ continuous investigaticn— 
experimentai and otherwise—of questions which must from 
time to time be solved in order to obtain adequate guidance 
in construction.’’ In accordance with this an aeronautical 
division has been added to the engineering department of the 
Laboratory. The plant so far erected for the purpose 
comprises a building 80ft. square, containing a whirling 
table, an air channel for resistance experiments, two steel 
towers for experiments in the open, and apparatus for testing 
motors up to 50 horse-power. With these appliances work 
mostly of a preliminary nature has been already commenced, 
and in addition tests on the strength and elasticity of balloon 
fabrics are in progress. 

In the engineering department the year’s work covers a 
very varied field. Under Dr. Stanton experiments on the 
effect of wind pressure on structures, the resistance of plates 
and models in a uniform current of water, and the strength 
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CONSUMPTION WITH INCREASED SUPERHEAT 


and elasticity of materials when subjected to alternating 
stresses of high frequency have been carried out. Among 
other important researches in this department, that under- 
taken by Mr. Bairstow and Mr. Pannel on the strength and 
efficiency of welded joints should be mentioned. At the 
present moment it has been preliminarily determined that 
the material at a welded joint is very often in a dangerously 
brittle state, and that it is only by making a long weld, so as 


| to secure a considerable surface of contact between the halves 


of the joint that a moderately good result can be produced. 
The research on the specific heat of superheated steam being 


| carried out by Messrs. Jakeman and Bailey has been inter- 


fered with during the past year by the demands made on the 
boiler, &c., for other experiments. Much time has, however, 
been devoted to planning new apparatus, and, after con- 


| siderable work, a form of superheater has been devised with 


which it is hoped satisfactory determinations may shortly be 
made. 

Amongst the work set out for the present year in the engi- 
neering department we notice that it is proposed to design 
and construct apparatus whereby the torque and thrust of a 
propeller shaft can be determined by one observation and the 
use of a known ratio. The research on the transmission 


| of heat from metal tubes to air flowing through them will be 
| extended by investigating the transmission of heat in the gas 
| itself. 


The reason for this, the report states, is the magnitude 
of the temperature gradient, which is known to exist in any 
cross-section of the tube from the walls to the centre, even 
when the motion is of an ‘‘eddy’’ nature. Hope is enter- 
tained that some experiments on reinforced concrete may be 
undertaken shortly at the Laboratory. In the thermometry 
department work on the fundamental high temperature scale 
At present, the efforts of the department 


from certain rare earths, as the main difficulty hitherto experi- 
enced in the construction of high temperature gas thermo- 
meters, indicating up to 1800 deg. Cent., is the provision of a 
bulb capable of holding a suitable gas without re-acting with 
it or contaminating it. If these ideas prove successful, a 
research by the aid of the gas thermometer will be carried 
out on the dissociation of steam, carbonic acid, nitrogen, and 
other gases. In the metallurgy department the study of the 
light alloys of aluminium with zinc, zinc-copper, nickel, and 


| magnesium, and the important research on the effects of strain 


at high temperatures will be continued. 

Volume VI. of the *‘ Collected Researches’’ has just been 
issued, and contains papers on the work recently undertaken 
by the staff of the Laboratory. Without exception, these 
papers have already appeared either in the ‘‘ Proceedings ’’ of 
different societies or in the columns of the technical Press. 
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THE LONDON COUNTY HALL. 





priation; and it will be generally admitted that no} the embankment will be extended in front of them. 
better site could be found than the one which has been | but, at present, only a length of 567ft. 6in. is being con. 
selected. It is on the right bank of the Thames, just | structed, and this is connected with the front of Messrs, 


Wuen it was decided that London was to have a/ below Westminster Bridge, and extends from the river to Holloway’s wharf by a double line of sheet-piling, with 


County Hall, the selection of the site was one of the | Belvedere-road. 
most important points to be considered. It would have 


to be central, easy of access to the City and to West- 
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Fig. 1—SITE OF THE NEW COUNTY HALL 
minster, and in a position where an extension would be | adjacent. 


practicable, if required. As much light as possible would 
needed for the offices, especially those of the engineer and 
the architect. Lastly, an edifice worthy of the capital 
of the British Empire should be placed where it could 
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be seen to advantage, and not hidden by surrounding | 

buildings. es 
There are very few positions where these conditions | been dem 

could be filled, except at an enormous outlay for expro- | Brothers w: 


This ground was, in olden times, 


marshy land, sometimes covered at high water; but it 
had, to a certain extent, been reclaimed by the builders of | Price and Reeves, of Waterloo-place, in December, 1908, 


various factories and wharves 
which bordered the river. Bor- 
ings showed that below the mud, 
ballast extended to about 20ft. 
below Ordnance Datum, and 
underneath this, hard clay; the 
blue clay commencing at about 
25ft. below Ordnance Datum. 

It was evident that, both as 
a protection for the building, 
and as a much-needed London 
improvement, it would be advis- 
able to continue the Embank- 
ment, following the line of the 
part above Westminster Bridge, 
in front of St. Thomas's Hospital, 
and this work was taken in hand 
by Mr. Maurice Fitzmaurice, 
C.M.G., M. Inst. C.E., chief 
engineer to the London County 
Council. At the same time, 
architects were invited to send 
in designs for a county hall. 
Those of Mr. Ralph Knott were 
selected, and he was appointed 
to be architect of the building, 
under the supervision of Mr. W. 
E. Riley, F.R.1.B.A., architect 
to the London County Council. 

Fig. 1 shows the position of 
the site, with the buildings that 
formerly occupied it and those 


It will be observed that about 150ft. has been 
reclaimed from the river in front of the premises formerly portion—see Fig. 4—for a length of 820ft., is rock-faced 
occupied by Messrs. Peter Brotherhood and Co., Messrs. 
Crosse and Blackwell, the Lambeth Borough Council, and 
the Westminster Bridge Wharf. The buildings on the latter steps to the water, of which there is a flight on either 


Tangent to curved botter 
of River Wall 







puddled clay between. 
The contract for the embankment was let to Messrs, 


and their first work was to shut out the river by a wall 
of sheet-piling. As the rise and fall of tide at this point 
is 28ft. at highest spring tides, exerting at high water q 
pressure of 21 tons per foot run, a system of strutting 
which would resist this had to be designed. The arrange. 
ment of piles and bracing is shown on Fig. 2. A row of 
piles was driven 9ft. apart, and about 20ft. behind the 
sheet-piling, and at the back of these a second row, 
Both rows were connected with walings and cross-bracing, 
to distribute the pressure from the raking struts. Of these 
there were three rows, starting radially from each back pile 
to a front one, and each was continued from this to the 
sheet-piling, so that the pressure of the tide was taken up 
at three points, and carried back, through the intermediate 
row, to the piles behind it. The angle of the upper 
struts is about 30 deg. to the horizon. The piles are all 
Oregon pine, 14in. square. Those used for the sheet-piling 
are grooved and tongued, the tongue being inserted in one 
side before driving. Sissons and White’s pile engines were 
used; at first working on barges, and only at high tide, 
In this manner, the two rows of piles were driven at the 
back, and then the piles in front for the stage carrying pile 
engine, cranes, trucks and materials, and from this, the 
sheet-piling was driven, the struts being put in as it 
advanced. The line of sheet-piling formed the toe of the 
conerete foundation, and will be cut off when the em- 
bankment is finished, the other piles being, when possible, 
withdrawn. The struts are removed as the masonry 
work proceeds ; others, connecting the sheet-piling with 
the masonry, being substituted. 

The general design of the embankment resembles that 
of the Victoria Embankment, opposite. This is shown 
in section on Fig. 3, the facing being fine-axed. The central 


to harmonise with the building which is to be erected. 
Figs. 5 and 6 are special sections; the first shows the 


Fig.3. Normal Section of 
Embankment Wali 
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have been retained to serve as offices and stores during the 


| construction of the embankment; but the others have 
olished. The premises of Messrs. Holloway 
ill eventually be required for the building, and 
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side of the projecting central ‘portion, and the other, a 
| granite base, apparently for a statue. : a 
The embankment is of concrete faced with granite 


| blocks. The proportions for the concrete are onc of 
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Portland cement to six of Thames ballast. It is hand 
mixed, and lowered into place in buckets. The granite 
is supplied by John Freeman and Co., of Penrhyn. It 
ig mostly from Cornwall, but a little has been brought 
from Aberdeen. Behind the embankment are vaults for 
storage purposes, and on the top of these is a terrace 
about 40ft. wide, access to which is obtained by steps 
from Westminster Bridge. In making the embankment 
there were 15,000 cubic yards of excavation; 18,000 cubic 
yards of concrete were used, and 50,000 cubic feet of 


oT ite. 
‘ the foundation of Westminster Bridge is on piles, 
the depth of which is uncertain, it was considered 
advisable to avoid all pumping anywhere near the bridge, 
soas to prevent any disturbance to the foundations. For this 
purpose it was decided to sink a caisson under pneumatic 
ressure, and it was specially provided in the contract that 
with regard to this part of the work, the contractors would 
not be liable for any disturbance of the structure of the 
bridge, provided the work were carried out exactly to the 
engineer's instructions. The caisson, as will be seen in 
Fig. 10, is 20ft. wide, and of a length varying from 30ft. to 
35ft., the projecting part coming behind the buttress of the 
bridge. The permanent portion is 13ft. deep with an air- 
tight floor, 7ft. 6in. from the cutting edge, and in this floor 
are two manholes, each 3ft. 6in. diameter, for air-locks. 
The caisson is built of steel plate, fin. thick, stiffened with 
4in. by 4in. by 4in. angles. The cutting edge is a steel 
plate, an inch thick by lft. 8in. deep, and is riveted all 
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As soon as the water was excluded, the work of prepar- 
ing the site for the erection of the County Hall was com- 
menced. A contract was taken by Messrs. F. and H. F. 
Higgs, of Loughboro’ Junction, to do as much of this 
work as would be possible without disturbing Messrs. 
Holloway’s premises or the present building line of 
Belvedere-road. To do this they have to excavate an area 
of 640ft. by 350ft. to a depth of 8ft. below Ordnance 
Datum, and then cover the same with a layer or, as it is 
officially termed, a “raft” of concrete, 5ft. thick. In 
some places the foundations of the old buildings are deeper 
than the present excavations, these consisting mostly of 
piers of brick set in cement. The bricks in the piers and 
the demolished buildings are of such good quality that 
they are being kept for concrete, after being passed through 
a stone-breaker and screened. The contractors expect that 
they will supply all the aggregate required, and that it 
will not be necessary to bring any ballast to the site. 
The average depth of ground to be removed is 24ft. 
About 12ft. of this is made-up ground, and the rest is 
muddy clay down to the ballast. The spoil is taken by 
barge to reclaimed land at Erith, about 3000 cubic yards 
per week being sent. A good many winkle and cockle 
shells have been found in the mud and a few cannon 
balls, but there have been no discoveries of interest. 

The top of the concrete raft will be level 
with the bottom of the vaults which are under the 
terrace, and the back of the embankment is stepped to 
bond in with it. At first it will only be made up to 
































outwards through 150 deg. On either side of each 
funnel a similar gun is situated, each of which can. be 
rotated through an angle of about 130 deg. The remaining 
four guns are placed in pairs on the after deck, two on 
| the lower boat deck and two on the elevated poop. In 
addition, some 18in. torpedo tubes will be carried, two of 
which are above water and are situated slightly aft of 
the second funnel. The vessels are fitted with wireless 
telegraphy, a gaff being carried on the mast, from which 
the antenne extend to a small post on the poop. 


} He once nein 
PHOTO-TELEGRAPHY. 


ON Friday evening last, at the Royal Institution, Mr. T. 
Thorne Baker delivered a discourse on *‘ The Telegraphy of 
Photographs: Wireless and by Wire.’’ It was explained 
that the transmission of pictures by means of telegraphy had 
now reached an advanced state of perfection, and the various 
methods employed were described in a most lucid manner. 
In the system most generally employed there is at the sending 
end a revolving cylinder round which is wrapped lead-foil 
having a bichromatised film, on which is printed the photo- 
graph through a coarse single-line screen. An iridium stylus 
is made to impinge on this film, and to travel from end to 
end of the cylinder in a spiral line. The stylus forms part of 
an electric circuit connected to the line wires and thence to a 
receiving drum, which is made to revolve synchronously with 
the sending drum, and on which a stylus, also in the electric 
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Fig. 1O—PERMANENT CAISSON FOR RIVER WALL AT WESTMINSTER BRIDGE 


round outside the main body. On the top of the permanent 

portion is a temporary structure of the same length and 

width, 28ft. deep, and made of #in. plate. The caisson was put 

together on a staging surrounded by piles toserve as guides, 

and lowered on to the bed of the river by screws, the 

temporary part being built up as the sinking proceeded. 

The excavation was done by hand, the whole sinking only 

taking a fortnight. The bottom of the caisson is 23ft. 

below Ordnance Datum, and about 4ft. into the London 

clay. When in position it was filled with concrete of the 

6 to 1 mixture employed throughout, and, as an additional | 
precaution, a row of steel sheet-piling—shown in Figs. 7 | 
and 9—was driven round the part of the abutment which | 
joins the embankment. This is made of 15in. channel 

bars interlocked with a Z bar previously riveted to alter- 

nate piles. These go down to the same depth as the 

bottom of the caisson. The concrete and masonry wall was 

continued over the top of the caisson inside the temporary 

Superstructure, which was removed as soon as the water 

had been excluded by the cofferdam, and this wall is 

being bonded into the bridge cut-water. As a tie, a row | 
of 20in. by 74in. joists—shown in Figs. 8 and 9—join the 
masonry above the caisson with the bridge abutment at 
Ordnance Datum level. 

The first pile for the cofferdam was driven in January, 
1909, and the water was kept out in September. At the 
end of the year the foundations were completed, and it is | 
expected that the whole embankment will be finished | 
next July. It was raised above flood level in April, and | 
the lamp piers are now being put in place. 


Belvedere-road; but eventually it will extend 15ft. beyond | 


the existing line of buildings, or to about the middle of 
the present road, and it will be finished off with a con- 
crete retaining wall 10ft. thick at the base. A layer, 1ft. 
thick, is being put down over the part which has been 
excavated. This will then have a cement rendering, and 
two layers of 2ft. each will follow. 

The working drawings of the central portion are now 
being prepared, and tenders will shortly be invited for 
the construction of the first portion of the building. 





BRAZILIAN SCOUT-CRUISERS. 


WE give in our two-page Supplement two engravings 
showing the scout-cruiser Bahia, which has recently been 
completed for the Brazilian Government by Sir W. G. 
Armstrong, Whitworth and Co. The Bahia is sister 
vessel to the Rio Grande do Sul, which is being con- 
structed by the same firm. Both these warships are of 
the same dimensions. They have a- displacement of 
3000 tons, and with Parsons turbines developing 18,000 | 
horse-power, they are expected to attain a speed of 
264 knots. The machinery equipment is being carried 
out by Messrs. Vickers, Sons and Maxim. 

The armament of these vessels consists of ten 4.7in. | 
quick-firing guns and six 3-pounders. Two of the larger 
guns are placed on the forward deck just in front of the | 
mast, and from a position parallel with the centre line of | 
the vessel they can be swung inwards through 10 deg. and 








| following manner:—As the stylus at 


| between New York and London. 
| describe the process at any length in the space at our 


circuit, is made to impinge and travel. On the receiving 
drum is placed a piece of moist chemically-treated paper. 

The pictures are, broadly speaking, telegraphed in the 
the sending end 
traverses the original picture it encounters parts which are 
free from bichromated gelatine, parts which are more or less 
thinly coated, and parts which are thickly coated. The result 
is that electric currents, more or less intense, according to 
the resistance met with, are sent along the wires and 
delivered to the receiving drum. Here they pass through 
the prepared paper, and, acting on the chemical, more or less 
intensely form light or dark places or a gradation of tones 
between these two. At the conclusion of the lecture a 
portrait was telegraphed from Manchester into the lecture 
theatre with great success. 

There was on view a portable instrument which an 
operator may carry about with him and despatch pictures 
from wherever he may be. 

Other systems including those of Professor Korn were also 
alluded to, and it was explained that selenium, which was 
long ago used to transmit signals by the agency of light. would 
in all probability be largely used in this direction in the near 
future. It is hoped by its use, in conjunction with wireless 
telegraphy, to send pictures over such distances as that 
It would be impossible to 


disposal, but we may say that the central idea is that rays of 
light are either allowed to impinge on selenium or prevented 


| from doing so by an apparatus which, under the action of 


Hertzian waves, can uncover and coverupan aperture between 
a source of light and a piece of selenium in an electric 
circuit. 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE. 

In commencing our series of articles on the history of 
the locomotive in our forty-eighth volume, it was assumed 
that everything possible was known about the pioneer 
work carried out by Trevithick, Blenkinsop, Hedley, and 
Stephenson. We find, however, that while the gradual 
development of the engines of Trevithick, who is"acknow- 
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as will be presently seen, but its general features agree 
very closely with the best contemporary English en- 


graving, and indeed it appears probable that this may be | 


a copy of the original design for these engines. The 
description given is so complete that we cannot do better 


| than give a translation of it, but before doing this it will 
| be desirable to indicate the extent of the contemporary 


information previously available. 


The locomotives were constructed by Messrs. Fenton, | 

















Fig. 1i—THE BLENKINSOP RACK LOCOMOTIVE 


ledged to have demonstrated the practicability of the 
locomotive, and also the later work of Hedley and 


Stephenson, is fairly well known, yet when we consider | 


the Blenkinsop rack rail locomotive, which was un- 
doubtedly the first commercially successful engine, we 
find that it appears upon the scene in June, 1812, in a 
practically perfect working state. It can hardly be 
supposed that the engine arrived at this state at once, 
but little was known of any experimental work carried 
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Murray, and Wood, at Leeds, under the direction of the 
patentee, Mr. John Blenkinsop, who was the coal viewer 
at the Middleton collieries belonging to Mr. J. C. 
Brandling.** The Leeds Mercury, of June 27th, 1812, 
records the fact that one of them was tried on June 24th, 
butno description of the engines appears until 1818,+ when 


| Mr. Blenkinsop stated that his engines had been in use at 
| the Kenton and Coxlodge railway, near Newcastle, and 


at two other collieries, as well as at Leeds. He also 











5 4 3 2 1 
t 


3 
rtochirrr) 





“Tue Excixeer” 


out during the time following the date of Blenkinsop's 
patent, which was April, 1811. There has, however, 
recently come to light, in a French publication,” a highly 
interesting detailed and illustrated account of the Blen- 
kinsop locomotives working at Leeds, which sheds a great 
deal of light upon the early stages of their development. 
The engine there described possesses some peculiarities, 


* “ Bulletin de la Société d’Encouragement pour I'Industrie Nationale.’ 
Paris, 1815. 





Fig. 2—THE BLENKINSOP RACK LOCOMOTIVE 


stated that an engine with two 8in. cylinders weighed 
5 tons and cost £400. 
3.5 miles per hour on the level, and when lightly loaded 


It drew after it 94 tons at 


attained a speed of 10 miles per hour; it performed the 
work of sixteen. horses in 12 hours and consumed 8 cwt. 
of coal and 600 gallons of water during that time. In 
Rees’ Cyclopedia, published in 1819, and in the article 


: * Some interesting notes on the history of this railway appear in the 
Locomotive Magazine for March and April, 1910. 
t ‘Repertory of Arts.” Second series, Vol. 33, 1818, 
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| * Steam Engine,” which was written by John Farey in 
| 1815, there is a short description of the Leeds engines 
| and some particulars of the rack. It is there stated that 
| Blenkinsop at first tried a small single cylinder condeng. 
| ing‘engine, but this being unsuccessful, “ he afterwards 
| applied a high-pressure engine and two cylinders acting 
| on separate cranks so as to produce a constant action te 
| advance the carriage without the use of a fly-wheel.” 
The earliest illustration, and also the most detailed 
|is the small engraving that appeared in T. (iray’s 
“ Observations on a General Iron Railway, in 1821,” but no 
description was given. Nicholas Wood follows, in 1995 *: 
with a description and an engraving which onl, gives 
the general outline without details; this last appears 
to have formed the basis of all subsequent references, 
Tredgold, and other writersof this period give short 
descriptions only. Blenkinsop’s locomotives were the first 
to be fitted with two cylinders driving cranks at right 
angles to one another, and this feature is said to be due 
to Matthew Murray. The cranks were, however, on 
separate shafts geared together. It is interesting to note 
in this connection that the patents of both Trevithick and 
Murray, taken out in 1802, contain the suggestion of 
using two cylinders to drive a shaft having cranks set at 
right angles. The only existing evidence as to the con- 
structive details of Blenkinsop’s engines is to be found in 
the old model belonging to Mr. H. C. Embleton, of Leeds, 
which was exhibited at the Franco-British Exhibition 
in 1908. This is believed to be a contemporary repre. 
sentation of the engines in their final condition. We 
give a reproduction from a photograph of this model, 
which was taken by Messrs. Manning, Wardle and Co., 
of Leeds, in 1863, on the occasion of the fiftieth anni- 
versary of George Stephenson’s inspection of Blenkinsop’s 
engine in 1813. It was after this visit that Stephenson 
commenced his first locomotive, which started work in 
July, 1814, and that engine was very similar to 
Blenkinsop’s, except that it worked by its adhesive 
weight instead of by a rack rail. A short description of 
the working gear of the model may be given here, as we 
believe it has never been published. 

The engine has a wooden frame, and runs on four 
wheels, which are loose on their axles. The boiler is a 
cylindrical shell, having a single through flue containing 
the grate. The chimney is of small diameter, a fact 
which no doubt largely contributed to the steaming power 
of the boiler, but also a feature which has been enlarged 
in every illustration subsequent to Gray's. The two 
double-acting cylinders are placed one behind the other, 
and are half sunk in the boiler, just as in Trevithick’s 
engines. Each piston-rod drives, by a guided crosshead 
and two return connecting-rods, a shaft that is carried in 
bearings below the frame. Spur pinions are fixed on 
the two shafts, and these gear with a spur wheel, of twice 
their diameter, fixed to a central shaft which carries 
the driving spur wheel on one of its ends. The steam- 
distributing valves are four-way plug cocks as used by 
Trevithick, and they are oscillated through 90deg. by 
wrist plates which are connected, by horizontal rods above 
the boiler, with vertical levers pivoted near the centres of 
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These levers extend an equal distance 
downwards, and their lower ends are connected with ex- 
centrics mounted on the crank shafts. Reversing 15 
effected by making the plug cocks oscillate through an 
angle of 90deg., adjacent to the angle used for forward 
motion, and this is done by attaching the valve-rods to 
points in the wrist plates at right angles to the former 
ones; hand levers are provided for putting the valve- 





* “ Treatise on Railroads,” First Edition, 1825. 
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yods into or out of gear with the wrist plates. The 
waste steam passes directly into the atmosphere, and 
there is no apparent valve for shutting off the steam 
from the boiler. The gauge of the rails is 4ft. 


DescripTion OF A STEAM CARRIAGE ConTRIVED BY Mr. 
BLENKINSOP FOR THE TRANSPORT OF COALS. 

«For some time past there has been in use at Leeds a 
steam engine mounted upon wheels which has been made 
to move upon a railway by means of a large cog wheel 
which gears into a horizontal rack ; to this machine were 
attached, one behind the other, a number of wagons filled 
with coal. The experiment has succeeded perfectly, 
which has caused a company of colliery proprietors at 
Newcastle to have a similar one built. It progresses at 
the rate of three miles an hour, drawing after it fourteen 
wagons, each containing two tons of coal; in this manner 
the expense of fourteen horses, which would have been 
necessary for drawing these wagons, is avoided. The 
motion is very regular, and is not subject to any interrup- 
tion. This invention is due to Mr. John Blenkinsop, of 
Middleton, near Leeds, and there is no doubt that this 
new application of the steam engine will produce the 
happiest results in colliery districts where they can be 
adopted. The English journals containing only a very 
prief description of this machine, Monsieur Andrieux, a 
clever mechanic and a member of the Society, has been 
wood enough to communicate to us some valuable 
information on this subject, which merits all the more 
confidence because he has collected it on the spot. 

“The steam engine by which it works is single acting, 
and there is no condensation, the expansive pressure only 
of the steam acting to give motion to the pistons. It 
consists of two cylinders a, partly sunk in an oval cast 
iron boiler b, formed of two parts joined together by the 
bolts c, a horizontal cast iron tube d, which is used as the 
furnace, passes through the lower part of the boiler, and 
the erate e, which runs the whole length of the furnace is 
in four pieces; the ashpit fis in the space between the 
rate and the bottom of the tube d. The chimney g is a 
cast iron pipe formed of three pieces united by flanges 
and fixed to the end of the boiler; it rises about 9ft. 
above the furnace. The water intended to supply the 
steam surrounds the furnace, and the steam occupies the 
space above it. The upper part of the boiler is perforated 
by four orifices, two of which, placed at the extreme ends, 
carry the safety valves h, h, and the two others i, i, form 
seats for the cylinders. The safety valves h, are each 
pressed down by a helical spring, and this spring acts at 
its upper end on a cross bar, and at its lower end on a nut 
that can be raised or lowered on the screwed valve stem. 
By altering the position of this nut the spring can be 
tightened or loosened at will, and the pressure of the 
steam in the boiler determined. 

“The apparatus is mounted ona four-wheeled carriage /, 
composed of two massive side beams longer than the 
boiler, and on which it is fixed by means of four bolted 
feet 1, U. 
cranks m, m, each belonging to one of the cylinders, and 
they turn two wheels 7, , with 30 teeth which gear into 
a wheel 0, having 60 teeth; the axle of the latter carries 
at each end a wheel p, with 20 very strong teeth, which 
engage in a cast iron rack r, fixed along the whole length 
of the road. It is these last wheels that enable the 


carriage to proceed with its load; the other four wheels | 


q:; q, Which support the engine, are not toothed, and roll 
ona cast iron rail. All these wheels are of cast iron, 
mounted on axles which rotate in bearings fixed to the 
beams of the carriage. 

“The cylinders and their pistons are similar to those of 
other steam engines, but the valve gear is entirely dif- 
ferent. It consists of a cock s, of which the section is 
shown, pierced in two places so that in one position it 
gives access to the steam from the boiler to the cylinder, 
and in the other it allows the steam which has caused the 
piston to descend to escape through the vertical pipe ¢. 
These two positions are shown in the left-hand figure of 
the engraving; the first by the cock of the left-hand 


cylinder, and the second, shown dotted, by the cock of the | 


right-hand one. The change of the cocks from one posi- 
tion to the other is caused by a very simple mechanism ; 
the cranks u, which give motion to the cocks, are joined 
by a bar v, which extends the whole length of the engine ; 
this bar is attached to two levers 7, x, by pin joints at its 
ends. These levers are joined at their lower ends by an 
iron bar y, divided into two parts which are joined to a 
frame z, through the middle of which the axle of the 
wheel 7 passes. 
in turning, strikes the two tappets 0’, b', and so carries the 
frame alternately to the right and left at each half turn. 


It is in this way that the alternate movement of the | 
two cocks is effected, and the steam exercises its action | 


alternately on one or other of the pistons. The lever a’ 
is set in the same direction as the crank. It begins to 
act when the crank has taken the position marked by the 
dotted line ¢’, and its action is complete when it reaches 
the position d'. By this means the part of the stroke of 
the piston during which the cock changes its position is 
very short, and almost reaches the point of perfection, 
which would give an instantaneous change when the 
piston was at the end of its stroke. Below the cocks s, 
other simple cocks s’ are placed, which open or intercept 
the passage of the steam into the cylinders. These two 
cocks, like the first, carry cranks joined by a horizontal 
bar, and by the aid of a handle fixed at the middle of this 
bar, they are opened or shut at the same time. 

“The piston-rod passes through a stuffing-box, and its 
upper end receives a crosshead e’, e’, which conveys the 
motion to the cranks m,m, by the two connecting-rods 
k',k'. The crosshead is guided by bars f', f', which pass 
through two openings formed in the enlarged parts of it. 
The four bars are connected at their upper ends by a 
cast iron frame g’, and their lower ends rest on lugs h’, 
which project from the cylinder seats. Any steam which 
18 condensed in the exhaust pipe is discharged through a 
drain pipe fitted below. The mouth of the furnace is 
Closed by a swinging door, and the ashpit is always open. 





Motion is given to the carriage by two pairs of | 


On this axle an arm a’ is fixed, which, | 


When it is required to slacken the evaporation, the 
furnace door is opened, and being turned down, closes 
the ashpit, and allows the air to pass over the fire. As 
the steam was working by its expansion, it was necessary 
to avoid condensation in the cylinders. To accomplish 
this they were, as far as possible, immersed in the boiler, 
and the upper part was fitted with a non-conducting 
cover. The boiler was also enveloped by a barrel, 
which left a space of about lin. between the wood and 
the boiler. At the front of the engine is placed 
a box to contain the coal which feeds the furnace ; the 
bottom board projects outward, and on its end the man 
stands who manages the fire. At the other end of the 
engine is a box, in which is placed a small pump that 
forces the water into the boiler; the piston of this pump 
is actuated by the motion of the valve gear. 

“When the wagons are empty, the engine takes them 
back to the mine, and for this purpose it must go in the 
contrary direction. Its weight, however, is too great for 
it to be easily turned round, so it was preferred that it 
should push the wagons, and to effect its retrograde 
motion by a change in the position of some parts of the 
valve gear. Thus in order to reverse the engine it suffices, 
while it is at a standstill, to make the two cocks s pass 
to the positions which they would have taken up if the 
cranks had again turned through half a revolution, and 
to place the tappets 6’, b' in the positions 6", b". The left- 
hand view in the cngiaving Fig. 2 shows a side view of 
the engine, one-half of its length being sectioned on the 
centre line, to show the construction of the boiler, the 
furnace, the cylinder, and the safety valve. The right- 
hand view shows a cross section at the boiler joint.” 

It will be seen that the drawing and description are 
very complete, and they appear to have been the work of 
a person perfectly familiar with the engines as they then 
appeared. It is impossible to say whether the drawing 
was made by Monsieur Andrieux or whether he obtained it 
at Leeds, but the fact that it shows a cog wheel on both 
sides rather suggests that the drawing was made before 
the rack was actually laid, as in practice it was only laid 
along one side, apparently on account of its expense. 
The influence of Trevithick is plainly visible in 
the engine; the boiler, apart from its single flue, 
being practically two Trevithick boilers bolted to- 
gether. The cylinders immersed in the boiler and 
the plug cocks are obviously derived from the 
same source. It is known that Messrs. Fenton, Murray, 
and Wood made steam engines under licence from Trevi- 
thick, and that a drawing was sent to Leeds at some 
time prior to 1815; but whether it was of a locomotive or 
of a stationary engine is not known. The engine as 
drawn has two single-acting cylinders, with their cranks 
at 180 deg. with one another. Trevithick’s locomotives 
had one double-acting cylinder with a long stroke, and 
he appears to have had no difficulty in supplying steam 
| with the small return flue boiler that he employed ; but 
| there may have been some doubt at first as to whether 
the single flue boiler used by Blenkinsop would supply 
two double-acting cylinders, although it did so afterwards. 
The cylinders are shown with covers at both ends, while 
steam is admitted by the valves to the upper ends; the 
engine could not have worked thus unless the lower ends 
were in communication with the boiler or with the 
atmosphere. In the former case the pistons would be 
forced upwards when the upper ends were opened to 
exhaust, and would descend when the steam acted 
equally upon both sides of the piston, a rather unusual 
method of working. The narrowness of the gauge, and 
the fact that the cranks and connecting-rods had to clear 
the running wheels, account for the oval section of the 








boiler. The arrangement of the valve gear and the crude 
method of reversing are notable. This type of gear, in | 
which a revolving arm strikes against tappets fitted toa | 
reciprocating frame, was patented by Matthew Murray | 
| in 1801, its object being to ensure that the engine shaft | 
| should revolve in one direction only ; with the crosshead | 
| tappet gear, as used by Trevithick, the engine would run 
| equally well in whichever direction it was started. We | 
see, then, in Blenkinsop’s engine two early steps in the | 
| development of the reversing gear, first the crade method 
| of shifting the tappets, and afterwards the simple and | 
| elegant method of turning round the four-way cocks. 

| There can be little doubt that starting difficulties and 
| the need of more power would soon lead to the replace- 
| ment of the single-acting cylinders by double-acting ones 
| driving cranks set at right angles. With this alteration 
the drawing would agree very closely with Gray's 
engraving of 1821, except that the latter does not show 
| the feed pump. 








LONDON WATER SUPPLY. 


On Friday last, the 22nd inst., the Metropolitan Water 
Board formally approved a scheme for the future supply 
of water to the area under its control, and authorised the 
Law and Parliamentary Committee to take the necessary 
steps to secure Government sanction for the proposal. 

The subject of the future supply of water to London 
has long been anxiously discussed, and many different 
schemes have from time to time been proposed whereby 
the desired end could be achieved. It may be recalled 
that during the past forty years three different Commis- 
sions have investigated the question—the Richmond 
Commission in 1869, the Balfour Commission in 1893, and 
the Llandaff Commission in 1900. With the findings of 
these three bodies we dealt fully in November and Decem- 
ber, 1907, when the Metropolitan Water Board first had 
the subject under consideration. As a result of the report 
furnished them by their Works and Stores Committee at 
that time, the Water Board passed several resolutions 
empowering that Committee to proceed as early as 
possible with the necessary steps towards’ formulating 
some definite plan for future water supply. 

It may be well here briefly to recapitulate the main 
points in the report presented by the Works and Stores 











Committee on 6th December, 1907, Dealing first with 


the present position of the metropolitan water supply, 
there was shown a table giving the average daily supply 
in gallons, the estimated population and the gallons used 
per head per day over the period from 1881 to 1909. 
From this table the diagram—Fig. 1—has been prepared. 
During this period it will be seen the average daily supply 
had risen from 144 million gallons to 224 million gallons. 
Of. the total 224 million gallons supplied during 1909, the 
principal sources and their daily output were as follows: 
—River Thames, 128.4 million gallons; river Lea, 50.6 
million gallons; springs and wells in the Lea Valley, 23 
million gallons; springs and wells in the Kent district, 20 
million gallons. The Commission under Lord Balfour of 
Burleigh pointed out that in 1893 the following daily 
quantities of water were obtainable within the watershed 
area of the rivers Thames and Lea :—River Thames, 300 
million gallons ; river Lea, 52.5 million gallons; springs 
and wells in the Lea Valley, 40 million gallons; springs 
and wells in Kent, 27.5 million gallons. These figures, it 
is pointed out, are confirmed, so far as the sources of 
supply other than the Thames are concerned, by the 
estimates of the present Chief Engineer to the Board, Mr. 
Wm. B. Bryan, M. Inst.C.E. With regard to the Thames, 
several reasons were brought forward why the above total 
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of 300 million gallons per day could not be utilised. Under 
the most favourable physical conditions the Board have 
power to abstract in an unrestricted manner 130 million 
gallons per day, and with certain restrictions a quantity 
of “excess ” water amounting to 51 million gallons. No 
part of this “ excess” water can be taken unless the 
flow of water past the following places exceeds the 
amount specified or if such abstraction would reduce the 
flow below these volumes :— 

Molesey Weir 

Penton Hook 285 

Bell Weir ... << a as * + 

To the total of 181 million gallons thus authorised to 
be derived from the Thames there has to be added 35 
million gallons from the Staines reservoirs and 12.5 
million gallons of gravel water taken by Lambeth, 
Chelsea, &e., giving a grand total of 228.5 million gallons, 
as compared with the 300 million of the Balfour Commis- 
sion. Of this total of 228.5 million gallons, it was pointed 
out in 1907 the reservoir capacity and other works either 
in existence or authorised for construction were insuffi- 
cient to permit full advantage being taken. 

These particulars give some idea of the scope available 
within the district controlled by the Board for further 
increasing the water supply. It remains now to outline 
the estimates of future requirements. In considering 
this question two factors have to be estimated, namely, 


190 million gallons daily. 
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the population to be supplied and the volume of water 
consumed per head per day. On the advice of the Chief 
Engineer an estimate was drawn up—no information is, 
however, given as to how the figures were arrived at— 
showing the population of Water London up to the 
year 1960, and from the figures thus given the 
curve in Fig. 2 has been prepared. As regards the 
second factor, namely, the consumption per head per 
day, the Committee retained the figure advocated by 
both the Balfour and Llandaff Comfnissions, viz., 
85 gallons. In this way the estimated daily supply 
required in the future was calculated, and in Fig. 2 there 
will be found a curve showing the result. It will be seen 
that in the year 1916 the estimated average daily supply 
is 281 million gallons, and in the year 1960 570 million 
gallons: According to the estimates of the Engineer 
already referred to, the output in 1916 from all sources of 
supply other than the Thames will be 106.5 million 
gallons, a figure which subsequently cannot be raised, for 
certain reasons, above 120 million gallons. In this way 
the Thames will have to be drawn upon for 174.5 million 
gallons in 1916 and 450 million gallons in 1960. 

As the daily supply becomes greater it is essential, to 
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increase the storage capacity “provided for€the water. 
The'reason is, of course, that as the supply increases in 
volume the flow of the river remains as formerly, so that 
the number of days during which the full equivalent of 
the supply can be taken from the river becomes less. 
Thus greater storage has to be provided in order that the 
deficiency may be made up in times of drought or when 
for any other reason the full supply cannot be obtained 
from the river. Recognising this, the Committee in 1907 
estimated the storage required at any time from 1916 to 
1960, and in Fig. 3 a curve will be found which we have 
prepared from their figures. Another curve in the same 
figure shows the average daily supply at the same time 
from the Thames by itself, while a third curve shows the 
amount of such storage per one million gallons of 
average daily supply. It will be seen from these 
curves that the amount of storage required in the future 
will increase much more rapidly than the supply to be 
obtained from the Thames, and an inspection of the 
actual figures shows that by adopting the storage 
capacities indicated there will be in 1916 nearly 37 days’ 
supply, and in 1960 over 120 days’ supply in the reservoirs 
it is proposed to construct. Taking the storage capacity 
of the works at present in existence or authorised for 
construction as 7000 million gallons, it is to be noticed 
that this capacity will be required before the end of the 
year 1917. Economically considered, it was pointed out 
in the 1907 report that a daily average supply of 
450 million gallons—that is to say, the quantity fore- 
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casted for 1960—is the maximum supply which could 
be derived from the Thames. 

Since the date when the report summarised above was 
presented, the Works and Stores Committee, acting on 
the resolutions of the Board, have investigated certain 
schemes whereby the water of the Thames could be 
utilised in accordance with the figures quoted. The pro- 
posals made by Professor Henry Robinson in 1899 in the 
form of a report to the late Lambeth Waterworks Com- 
pany received consideration. Among the schemes then 
put forward was one in which a reservoir was to be con- 
structed near Reading, and water obtained by gravitation 
from the river Enborne and by pumping from the river 
Kennet stored in it. From the reservoir the water was 
to be diverted into the Thames, so as to augment the 
flow in that river below Reading. The great advantage 
which a reservoir scheme possesses is the settling of the 
water during storage, and in the above scheme this would, 
of course, be lost by allowing the stored water to mix with 
the raw river water. As an alternative, it was proposed 
to bring the water from reservoirs constructed on the 
lines indicated by Professor Robinson to a covered service 
reservoir in the neighbourhood of London by means of 
an aqueduct about 40 miles long. This scheme was 
investigated by the Chief Engineer and also by geological 
experts, who reported that the conditions of the Enborne 
Valley were quite suitable for the construction of a large 
storage reservoir. 

During the sitting of the Balfour Commission a scheme 
had been discussed whereby the provision of the future 
water supply was undertaken at successive intervals as 
the increases in population demand. This became known 
as the “ Progressive ” scheme, and was reported on by the 
Works and Stores Committee of the Water Board simul- 
taneously with that of the Enborne scheme. As now 
submitted, the “ Progressive ” scheme consists of the con- 
struction at different times of five reservoirs having a 
total capacity of about 20,900 million gallons, or sufficient 
to supply a population of 12 millions at the rate of 
35 gallons per head per day during a drought as severe 
as those which occurred in 1898 and 1901. The scheme 
as outlined in the Committee’s report would involve the 
construction of‘an intake on the Thames above Staines, 
and of an aqueduct about 1} mile long. At the ter- 
mination of this aqueduct an auxiliary intake would be 
constructed on the river Colne, and a pumping station 
erected so that water could be pumped into the different 
reservoirs as made from time to time. The first instal- 
ment of the scheme would consist of a reservoir designed 
to-contain 5200 million gallons, so that it would provide 
sufficient storage capacity to deal with the needs of the 
population until the year 1924. There would be two 
outlets from this reservoir. One of these would lead 
directly into the Staines aqueduct, while the other would 
carry the water for about a mile to the site proposed for 


THE ENGINEER 


water after storage 
height of about 265ft. above the Ordnance Datum. 


distributed to the New River and Western districts, 


Staines reservoirs. 


36.5 million gallons per day. 

The second instalment would be ready by 1924, and 
would provide for the period from that date until 1931. 
In this case a reservoir to hold 5500 million gallons would 
be constructed, and like the first, this would have two out- 
lets, one to the filter beds and one to the Staines 
aqueduct. Further filter beds and pumping plant would 
be installed to deal with the additional water, and 
a second conduit, thirteen miles long, would be constructed 
to deliver water into the proposed covered service 
reservoir. The third instalment would meet require- 
ments until the year 1934. The reservoir of this stage 


with the existing Staines reservoirs either for filling or 
emptying. Some of the works of the first and second 
stages would also be employed in this, but new filter beds 
and additional pumping plant in the proper proportion would 
have to be provided. The fourth and final instalment of 
the scheme would provide water until 1941, and would 
consist of two new reservoirs, each holding about 3350 
million gallons, constructed at some distance from the 
others. The stored water would be delivered into the 
existing Staines aqueduct for filtration and distribution 
at Hanworth, Kempton Park, Hampton or Barnes. The 
filling of these two reservoirs would be done from the 
existing Staines pumping station. When the last two 
reservoirs were constructed, it is recommended that the 
existing Staines reservoirs should be disconnected from 
the present system, and that they should be worked in 
conjunction with the first, second, and third instalments, 
all the water from these reservoirs, and also from the 
Staines reservoirs being filtered and pumped to the 
covered service reservoir already mentioned. 

With regard to the cost of these schemes, the Chief 
Engineer, in submitting his estimate to the Committee, 








the new filter beds and pumping station. dn this way 








pointed out the difficulty of forecasting the cost of con- 
struction of works to be undertaken so far in the future, 
more especially as a large portion of such works will be 
steel work in the form of conduits. For the Enborne 
scheme the estimated total cost of providing works to 


give the requisite water supply up till 1941 was £8,396,820. | 
| For the “ Progressive ” 


scheme the costs are set down as 
follows :— 


£ 
First instalment 1,983,760 
Second 1,713,640 
Third 674,080 
Fourth 1,902,230 


Total 6,273,710 

In addition to this figure the Finance Committee 
reported that £15,000 would be required to cover the 
costs incurred in the promotion of the necessary Bill in 
Parliament. Further, the capital outlay on ordinary 
main extensions and other operations of the Board, not 
included in the scheme, would probably amount to an 
additional £150,000 per annum. In all it appears that a 
total capital outlay of £10,938,710 would have to be made 
between the years 1911 and 1941,or an average of 
£352,862 per annum over the 31 years covered by the 
scheme. 

As already reported the Water Board, at their meeting 
on the 22nd inst., decided to adopt the above “ Progres- 
sive ” scheme, and a resolution was passed authorising the 
preparation of a draft Bill to be introduced into Parliament 
during the next session. It will thus be seen that by the 
year 1941 the estimate of the Balfour Commission for the 


average daily abstraction from the Thames—namely, | 


This | 


300 million gallons—will have been reached. 
quantity, together with the 120 million gallons derived 
from other sources, will be sufficient to supply the needs 


|of the twelve million inhabitants which at that date 


Water London, it is forecasted, will possess. Subse- 
quently to the year 1941 further extensions will have to 
be undertaken, and in outlining a scheme to embrace the 
water supply until the year 1961, when in addition to the 
120 million gallons from other sources the Thames will 
be called upon to the extent of 450 million gallons per 
day on the average, it would appear that the Board have 
reason to believe that this estimate of 300 million gallons 
may be exceeded. 

As a rough forecast the cost of providing these addi- 
tional works to supply a population of over 16 million 


which London will probably possess at that time is set | 


down as £7,958,000 for the “ Progressive’ scheme. As, 
however, the Thames as a source of supply must ulti- 
mately be taxed to its full extent—the Committee are of 
opinion that such a contingency will arise shortly after 
1961—it is urged that the attention of Parliament should 
be drawn to the necessity for regulating the appropria- 
tion of water supplying areas so that the needs of the 
Metropolis, as well as of other populous places, may 
receive due consideration. 

We may add that in the opinion of the Water Examina- 
tion Committee the “ Progressive ” scheme falls in some 
respects below their standard. It is now well known that 
an impure raw water, if stored for sufficient time and 
afterwards filtered, becomes safe and potable. Recent 
research would indicate a period of thirty days as the 
minimum length of storage desirable. It has already 
been stated that in the initial stages of the “ Progressive” 
scheme such a time would on the average elapse while the 
water remained in the reservoirs, But during periods of 


would be gravitated directly to 
Kempton }Park and Hampton, or filtered and pumped 
through a’ proposed new conduit, about 13 miles long, to 
a new covered service reservoir to be constructed at a 
As 
time goes on, second and third lines of aqueduct from the 
new pumping station would deliver filtered water into the 
proposed covered service reservoir, whence it would be 
The 
site selected for the filter beds and pumping stations has 
been chosen so that it is conveniently situated to receive 
the unfiltered water from the first, second, and third 
instalments of the scheme, and also from the existing 
In the first instance, the filter beds 
and pumping plant would only have a capacity for about 


would hold 3500 million gallons, and would communicate | 
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continued flood, when water should not be taken in, oy 
during periods of drought, when it cannot, it is pointed 
out that the demand on the system will be too great to 
permit the full period of thirty days storage in the 
reservoirs being realised. 


|NEW MODEL LOCOMOTIVE AT SOUTH Ken. 
SINGTON. 


A HANDSOME sectional model of a six-wheeled single 
driver engine of the type generally used on British railways 
about 1840, has lately been placed in the Machinery Depart. 
ment of the Science Museum at South Kensington. It has 
inside cylinders corresponding to the somewhat unusual size, 
in practice, of 124in. by 2lin., the leading, driving, and 
trailing wheels being, respectively, 364in., 624in., and 33in. 
in diameter. These figures show how carefully the dimen. 
sions of the model have been worked out, as the engine would 
have been called a 5ft. single. The wheel base is 11.8ft, 
equally divided. The smoke-box completely encloses and 
supports the cylinders ; the valve chests are above them, the 
valves being driven through a rocking shaft by four excentrics 
and the ordinary link motion. It is probable, however, that 
such an engine would have been originally fitted with gal 
gear. The crossheads are guided by four bars each, whose 
outer ends are supported by a transverse plate frame. 

The boiler barrel is 37?in. in mean diameter, and S&ft. din, 
long, containing 98 two-inch tubes, equal to 450 sq. ft. of 
heating surface. The fire-box is 444in. long, 474in. wide, 
and has a transverse water pocket in the lower part. Owing 
to this, the grate area is only 7 sq. ft., the heating surface of 
the box being 80 sq. ft. There is, of course, no kind of 
bridge or brick arch. A dome over the raised fire-box carries 
a spring-loaded lever safety valve. Another dome of the 
same height and fashion,on the centre of the barrel, contains 
the regulator valve, of the rotary or ‘‘ butterfly "’ type. This 
dome also has a spring safety valve, but without a lever, and 
sufficiently below the top of the casing to render tampering 
with it difficult, if not impossible. A short-stroke pump, 
placed horizontally at the back of the smoke-box, directly 
under the boiler barrel, is driven by an excentric on the crank 
shaft. The position is well chosen for preventing frost getting 
at it, an important matter with only one pump to rely upon. 

The framing of the engine consists of wooden beams, 
flitched on each side with iron plating, with stout angle irons 
in the corners. The plates also form the axle-box guides, 
Those for the leading and trailing wheels are connected by a 
round section tie-rod or truss, to which a short perpendicular 
connection is also formed with the driving-axle guides. A 
central transverse plate connects the two sides under the 
barrel. There is also an iron frame on each side, within the 
| driving wheels, extending only between the smoke-box and 
| fire-box, secured to them at each end and carrying additional 
| bearings for the crank axle. Plate springs are used through 
out, those for the drivers being above the frame, and for the 
other wheels between the inner and outer horn-plates. The 
boiler is supported by four brackets or angle irons, one on 
| each side of the smoke-box and fire-box, and also rests upon 
| the transverse plate. A square iron bar goes from the centre 
of the horizontal part of the two front angles or brackets 
downwards to act as a wheel guard or ‘‘ cow-catcher.’’ It is 
met about half-way by another rod coming from the back of 
the buffer beam, and is flattened out near the bottom, but 
the whole arrangement is much too light. 

The rear draw-bar and short buffers are connected to a 
| horizontal plate spring. What appear to be intended for 
spring buffers are fitted in front, but an engine of that date 
| would originally have had leather cushions. There is a 
| draw-hook in front, so rigidly fixed that it would probably 
| lead to a broken chain, but no side chains. The engine has 
no sand-boxes, no ash-pan, no weather-board, and no proper 
side-sheets, only open iron hand-rails. As the top of the 
fire-box only reached to about the middle button of the 
driver’s waistcoat, such a machine must have been miserably 
uncomfortable to drive. The funnel has three rings of brass 
beading round it, at the bottom, the middle, and just under 
the bell-mouthed top. It is so tall, full advantage being 
taken of the low boiler, that at any rate it would discharge 
the sparks well above the men’s heads. The blast-pipe goes 
up some way above the outside of the barrel. The smoke 
box door is hinged at the top, and secured by four clips with 
short handles. The sector for the reversing lever is remark 
| ably short, only containing three notches. The rod from it 
| to the weigh-bar shaft passes on the left-hand side, between 
the driving wheel and spring. On the other side, a rod by 
which all four cylinder taps can be opened is a conspicuous 
| feature. The spokes of all the wheels are round, but are not 
set ‘‘in and out’’ on the boss in the way then often 
practised, nor do they seem to be intended to represent tubes 
No counterweights are fitted to the drivers. 

The length of the model corresponds to that of an engine 
only 19ft. long over all. No tender is shown. The model 
rails on which it stands have evidently been made for 
an engine of much larger scale, and are somewhat too wide 
for this. There are no covers or outside boxes to the axle 
bearings, leaving the ends of the axles visible; but this, of 
course, cannot be taken as really illustrating the practice of 
the time. 

On the right-hand side of the boiler—the left being shown 
in section—is a plate bearing the name Express. Varnished 
wood lagging is used, bound with brass round both ends of the 
barrel, and with two broad bands of the same metal, one on 
each side of the middle dome. Both dome covers are of brass ; 
the frames, buffer-beam, and wheels are red, everything else 
black, and the model presents a handsome appearance. |t 
was made by Elliott Brothers, of 30, Strand. Suchan engine 
would have weighed about 15 tons in working order. There 
is nothing to show that itrepresents any particular company » 
engine, but some very similar engines were much used on the 
London and South-Western Railway in the early forties. 








| 


Tue work of constructing an electric railway between 
Tokyo and Yokohama is shortly to be undertaken. The line is to 
have a length of about 15 miles, and a branch to be built to 
Kamata on the State Railway will be nearly 4 mileslong. The railway 
will be constructed with overhead conductors, and with a double 
track on a 3ft. 6in. gauge. The cost is estimated at about 
£357,300. The name of the promoters of this scheme may be 
obtained from the Commercial Intelligence Branch of the Board 
of Trade. 














Aprit 29, 1910 


THE ENGINEER 





435 





—_ 


RAILWAY MATTERS. 





Owrna to the increasing popularity of the automatic | 
| River, near Syracuse, Ind., utilises a drop of 10ft. in the stream. | 
cubic feet per minute, | 


ticket delivery machines which have been placed in the Tube and 
pistrict stations, the management of the Bakerloo, Piccadilly, and 
Hampstead lines have ordered 25 more, making 50 in all. 
76,000 tickets were issued by the machines in one week, 

Tue announcement from New York that the trials of 
Mr. Edison's storage battery tramcar on the Twenty-eighth-street 


erosstown line in New York have proved so successful, that 16 | 


more of these cars have been ordered, has aroused fresh interest in 
the invention in this country. It is claimed that the storage 
battery car costs rather less than a halfpenny per mile to operate 
as against a cost of 24d. per mile for the ordinary electric car. 


Tue Pennsylvania Railway recently ran its first 
Pullman train from Harrison, N.J., by way of its new tunnel 
eystem to Long Island and return. It will be three or four 
months, however, before the whole system-is thrown open for 
public service, The tunnels to Long Island, unless the plans of 
the company misearry, will be publicly o 0 
and those to the westward under the Hudson River, by about the 
Lith July. 

Tur report of the Swiss Railway and Postal Depart- 
ment for the year ending 1908 shows that Switzerland then had 628 
kiloms. (390 miles) of electrified steam or inter-urban railways and 
3874 kiloms. (2402 miles) of steam railways. A rather interesting 


fact about the steam lines is that more track is laid on steel than on | 


wooden sleepers. The street railway mileage for the year ending 


1908 was 413 kiloms, (256 miles) of route, divided among thirty- | 


seven undertakings, which had 2972 employés. 


Ay improved type of tramcar has been constructed as 
an experiment, on the instructions of the Liverpool Tramways 
Committee. The car is fitted with rattan cross seats on the lower 
deck, and has seating accommodation for 26 passengers, as against 
2 in the present type of coach. On the upper deck the seating 
accommodation has been re-arranged in order to afford better 
facilities for entering and leaving, and there are seats for 38 
persons, The car has a 7ft. 6in. wheel base, which gives it much 
smoother running. The Corporation's own workmen built the car. 

AccorpInG to the Railway News, a small American- 
type locomotive has been operating within the city limits of 
Chicago for the purpose of demonstrating a new combustion 


apparatus which is the invention of F. J. Doyle. The system is | 


«sid to have been applied with success in stationary steam, hot 
water, and hot air plants, and is known as the “ Doylair” prin- 
ciple. In the application of this principle of combustion to the 
present type of locomotive, a magazine is kept filled with fuel ; 
a fan is operated by an engine which forces air under pressure into 
the ashpit. In other words, a proper supply of air, at a Bao 
temperature, under proper conditions, is thoroughly mixed with 
the gases of combustion to effect their complete oxidisation and 
utilisation for the production of heat. 


Tue report of the Minister of Public Works of the 
Province of Quebec gives the length of the railways in the province 
as 4094 miles, of which 229 are electric lines, 162 belonging to the 
Montreal Street and allied systems. Of the total of 4094 miles, 
3519 miles have been constructed since confederation in 1867. 
The railways in Quebee are largely controlled by four systems 
the Intercolonial, the Grand Trunk, the Canadian Pacific, and the 
Canadian’ Northern. Outside of their lines the Quebec Central 
operates 221 miles, the Vermont Central 121 miles, the Boston and 
Maine 39 miles, the Temiscouata 69 miles, the New York Central 
36 miles, the Maine Central 53 miles, the Quebec, Montreal and 
Southern 14 miles, the Pontiac and Pacific Junction 79 miles, and 
the Atlantic and Lake Superior 100 miles. 


Tue advocates of the continuous-current system as 
against the single-phase system for electric railways have just had 
their claims supported in a forcible manner. The Washington, 
Baltimore and Annapolic Railway was changed over from single- 
phase to 1200 volt continuous current on February 15th. The 
reason for the change was that the company desired to run into 
Washington city, but was prevented owing to the weight of its 
cars, An investigation followed, which promised large savings in 
first cost and operating expenses. The change was, therefore, 
decided on, and the results are said to have fully substantiated 
the findings of the Commission. It is stated that the saving in 
electric energy amounted to 25 per cent. even during the first few 
days, when the drivers were new to the equipments. 


THE Pennsylvania Railway is now using signal instruc- 
tion cars on all divisions. The new cars in use on the main line 
are 60ft. long, divided into two compartments. One room will be 
used for examinations, while the other will contain a table upon 
which is to be placed under a glass cover a. large track chart of 
the railway, which can be rolled back and forth by means of 
rollers placed at each end. This chart shows all main running 
tracks, switches and cross-overs, all signals, track troughs, stations 
and mile posts. The men will be given an opportunity to study 
this chart prior to passing an examination on it. Each car is pro- 
vided with a set of model signals, which can be manipulated so as 
to show all signal indications, The cars are in charge of examiners, 
each of whom has an assistant. These men will have charge of all 
examinations, except those on machinery and air brakes. The cars 
will also be used for examination of employés on train rules and 
other subjects, 


A REPorT of the Committee on Rails of the American 
tailway Engineering and Maintenance of Way Association in- 
cludes a new form of specification. In summarising the results of 
experience thus far gained with the new rail sections of the 
American Railway Association, the report states that experience 
with the heavy base sections has been disappointing. The Com- 
mittee also state that, so far as they are aware, no railway com- 
pany has purchased rails under specifications approved by the 
American Railway Association, and referred to them, neither do 
they know of any American railway that has succeeded in buying 
rails during the past two years according to a specification entirely 
satisfactory to the railway company. The Committee’s experience 
has brought to their attention some defects in all the specifications, 
and acting under the impression that there is a distinct feeling 
that the specifications should be revised, they offer the fresh 
specification referred to. Hitherto the Association have had no 
specification for open-hearth steel rails, and one is now included. 


Accorpine to the Electrician, a meeting of the Sub- 


Recently | 


“sg on the 15th May, | 





| NOTES AND MEMORANDA. 
| A 100-K1Lowarr hydro-electric plant on the Elkhart 


| The quantity of water required is 10, 
which is deflected by adam only 30in. high. The minimum stream 
| flow is twice that utilised. The head-race from the dam to the 
| power-house is three-quarters of a mile long. Two 100 horse- 
| power vertical turbines are geared to a horizontal shaft, from 
which a belt drives a 100-kilowatt, 2300-volt, three-phase, 60-cycle 
self-exciting alternator at 900 revolutions per minute The cur- 
| rent is transmitted a maximum distance of 11 miles at a voltage of 
| 6600. Much of the current is sold to farmers for lighting their 
| buildings and running small motors, The remainder is sold in 
| Syracuse, 

WE read ina contemporary that Mr. E. A. Custer, of 
Philadelphia, has patented a process for making high-grade cut- 
ting tools from common foley iron—reasonably high in silicon 
and moderately low in sulphur and phosphorous—taken direct 
from the foundry cupola. ~ The molten iron is run into a chilled 
mould, and as soon as set—a matter of a few moments—is quenched 
| in water or other suitable bath. The theory is that the chilled 
| mould — a fine and uniform structure, 

fixes. 

| tool In this connection it is worth noting that Mr. Custer 
states that he has fully proved his claims by actual practice. 
Chilled cast iron tools have, of course, been used before, but 


| heat is said to give a greyish iron, and not the usual white chilled 
iron. 


| 
| In the paper on “ The Physical Properties of Switch and 
Transformers,’ which was read a few weeks ago before the Institution 
| of Electrical Engineers it is pointed out that during use in oil-break 
switchgear chemical and physical changes occur in the oil. These 
include the absorption of moisture from the atmosphere, the car- 
bonisation of the oil, increases in specific gravity and in viscosity 
and changes in flash-point. Dust also finds its way into the oil 
tank, while the effect of the are which is broken on opening the 
switch is to produce decomposition and a gradual change in the 
properties of the oil. When used in transformers the absorption 
of vegetable oils from varnishes, nominally but not actually oil- 
resisting, is probably the most prolific of the sources of trouble. 
Dust, in this instance, also finds its way into the oil, and either or 
both of these foreign matters render the oil more viscous, and 


attraction, dust adheres to windings and core, interfering with the 
heat transfer in much the same manner that scale limits the trans- 
mission of heat through boiler plates. 


In the South of France there is a concrete arch bridge 


| known as the Pont du Gard, which was erected in the year 56 B.c. 


| author states that the design of the brush-holder lends itself 


committee of the American Railway Engineering and Maintenance | 
of Way Association was recently held, at which reports of the | 


Committee of the American Railway Association on the standard 
position of third-rail working conductors were discussed, and while 
no conclusion as to the amount of clearance which it would be 
advisable to recommend was agreed upon, it was the feeling of the 
Sub-committee that the clearance between the limiting lines of 
third-rail structures, which are shown as ljin. in the re 
referred to, are insufficient, and that a greater clearance should be 
established. In order to determine the limiting clearance that 
should _be allowed, it was decided to secure data showing 
the limiting lines of clearances of third-rail conductor structures, 
the limiting lines of rolling equipment, and the limiting lines of the 
third-rail structures with respect to maintenance of way structures 
ne various railways. “The Sub-committee is also collecting data 
rom various electrified or partly electrified lines and also inter- 
urban lines with heavy traffic which may possibly interchange with 


steam lines, electrified or non-electrified. The Sub-committee is 
, caine eae direct with the representatives of the various rail- 


A 


.2nd a circular has also been issued by the secretary of the 
‘sociation requesting data pertinent to the subjects outlined. 


port | 


| The concrete in this was not composed of crushed stone or other 


small aggregate of the variety now employed in concrete bridge | 
work, but was of the old style, consisting of alternate layers of 

large and small stones, gravel, &c., and of ceméntitious materials. 

Vitruvius describes the materials and methods in use before the | 
Christian era, and other writers, like Alberti in 1845, and Polladio 
in 1570, accurately describe the method which the “ancients” 
employed ‘‘of using boards laid on edge and: filling the space 
between with cement and all sorts of small and large stones 
mingled together.” It is very improbable that the Pont du Gard 
would have withstood the mgours of a severe climate, but its 
actual state of preservation, as well as that of many other speci- 
mens of ancient concrete work, proves that if modern work is 
honestly executed it lasts a great number of years, so that a very | 
small yearly sinking fund per cent. is all that is required for 
properly designed and erected concrete work. 


THERE has recently been placed in service at Gothen- 
burg, Sweden, an electric welding equipment fitted on an old barge 
that can be towed alongside any steamer needing repairs. The 
outfit includes a small marine boiler, with a De Laval turbine, 
working two direct-current generators. Duplicate cables can 
reach on board the steamer and to the inside of the boilers, if | 
necessary, and makes it practicable to do repairs in two places at 
once. One end.of the barge has a workshop, with anvil and vice 
benches and a full equipment for small repairs. The anvil block 
is a steel slab 10-5in. wide by 2-5in. deep, supported on two | 





wooden trestles, and the negative from the generator is clamped to | 
it, the positive being the holder, with insulated handle, held in | 
the operator's left hand, The current passes through the jaws | 
holding the specially prepared rod, ;;in. in diameter, used for 
welding. The pieces to be welded, with chamfered edges, are 
secured in position on the anvil block, the rod is put to the point 
to be welded and. slightly withdrawn. The electric arc thus 
formed quickly melts the end of the rod, causing a drop from it | 
to adhere to the work. This is hammered, and the process 
repeated. A great variety of work can be done, and in butt weld- 
ing a rate for gin. plates is about 10ft. an hour. 


A CONCRETE jacket for a leaky concrete chimney has 
recently been put into use in America. The chimney in question 
is 80ft. high and cylindrical for a greater part of its height, with 
an inside diameter of 4ft. and a wall thickness of 4in. It was built 
about five years ago out of dry, porous concrete, and for some 
time past has given trouble owing to the cracks and holes affecting 
the draught. It was decided to jacket the whole outside with a 
5in. thickness of concrete reinforced with 32 vertical rods hooped 
with circumferential rods at 6in. centres. For the work a form 
was built of sheet iron made up of three equal segmental parts and 
5ft. in height. The three parts were joined together by bolts 
through vertical angles on the edges of the segmental pilates. To 
the forms a working platform was built, and the whole contrivance 
hung by tackle from the top of the chimney and pulled up as con- 
creting progressed. A wrapping of asbestos felt was put around 
the old chimney to form an expansion joint between the old and 
new concrete, and also to prevent the heat from the chimney 
drying out too rapidly the newly laid concrete. First 5ft. of 
asbestos wrapping was placed, then the reinforcing steel, then the 
form was pulled up over the section and the concrete deposited. 
The next morning the process was repeated, so that concreting 
was always done in the afternoon and the forms removed from it 
the following morning. 


In a paper on “Some Notes on Standardisation of 
Electrical Machines,” which was read before the Birmingham 
Local Section of Electrical Engineers by Mr. R. Orsettich, the 


better than any other part to thorough standardisation. Although 
any type of well-constructed brush-holder will be found perfectly 
satisfactory, the opinions of the users are divided very much 
between two classes, i.e, the one in which the brush-holder is 
tightly gripped at the end of a long arm hinged on a spindle, and 
the other in which the carbon is free to slide between two guiding 
surfaces carried rigidly from the current-collecting gear. It will, 
therefore, be advisable to arrange for both types of brush gear to 
be exchanged for one another whenever required. Both types of 
holders should be also designed so as to allow satisfactory running 
of the commutator in either direction and fairly noiselessly. 
They should be further suitable for such thicknesses of carbon 
blocks as might*be uired to suit the different voltages, and 
provision should be made to prevent the loose arm of the brush- 
holders from dropping on to the commutator surface in case the 
carbon should wear away entirely. The construction should be 


such that the wearing surface of any carbon can be examined at 
any time, and the carbon removed, if necessary, without disturb- 
ing the others. The current should be collected from the carbon 
to the brush-holder spindle without passing through any hinged 
joint, 





which the quenching | 
e resultant casting is said to make an excellent cutting | 


the Custer process of quenching the chilled casting above a red | 


: 5 - ji ~. | yard ¢ engine wi é a, Nagasaki. 
restrict or reduce its circulation; further through electrostatic | yard and engine works st Akunours, Nagasaki 


MISCELLANEA. 


Tue Hydro-electric Commission of Ontario, who have 
charge of the construction and operation of the electric power 
transmission system from Niagara Falls, have decided to use 
aluminium instead of copper conductors, and have placed an 
| order for 1,500,000 Ib. of aluminium wire. 


THE importance of devising some means of signalling 
| in the air between airships and airships and between airships and 
| terra firma has long been recognised by the members of the Aerial 
League of the British Empire, and experiments are to be made 
shortly with a view to finding out, if possible, some simple system 
of signalling which will fulfil the required purpose. 

Ir is announced that the Compania de Navegacion y 
pe del Valli y Rio Balsas, of which the secretary is Colonel 
| F, 8. Kirkland, of Chihuahua, has submitted plans to the Mexican 
Government for the improvement of the navigation of the Balsas 
| River. It is proposed to adopt flat-bottomed stern-wheel boats of 
| 30in. draft, each having a capacity of 57 tons, and capable of 
towing two 100-ton barges. A railway three miles in length, would 
be required to enable the rapids of San Antonio and Infiernillo to 
be passed. 

QuiTE recently the large wireless station at Nauen, 
near Berlin, has maintained communication with a steamer of the 
Woermann Line during the whole of its journey from Hamburg to 
West Africa, and to continue to exchange messages with it after it 
had come to anchor at the Cameroons. From there to Nauen 
the wireless distance is roughly 4000 miles, and the waves had to 
| negotiate such obstacles as the Alps, the Algerian tableland, and 
the mountains of Adamana. This is by far the best over-sea and 
land record yet made. 


THE promoters of the proposed subway for Montreal 
are apparently working energetically in the preparation of the 
necessary preliminary details for this extensive project. It is 
stated that the route of the new subway will connect the eastern 
and western ends of the city, and at the same time a cross line 
will be built from the river front northward. There is a persistent 
rumour that the Canadian Northern Railway Company will be 


| M 
| F. 


| prepared to give the scheme every support, since it would allow it 


an excellent entrance way to the centre of the city. 


An American consular report gives some details of the 
British-made 150-ton hammer-head crane at the Mitsu Bishi Dock- 
The crane is 
177ft. high and is operated by five 200-volt 50 horse-power motors 
for the various motions. One man can control the crane from a 
cabin underneath the main girders, which carry at one end, in a 
housing, the hoisting and traversing gear. To prevent accidents, 
the crane is fitted with automatic devices to guard against over- 
running, failure of the electric supply, or illness on the part of the 
driver. 


A PAPER dealing with the industrial corrosion of iron, by 
Mr. A. R. Warnes and Mr. W. G. Davey, was recently presented 
before the Birmingham Section of the Society of Chemical Industry. 
The authors mainly dealt with thecorrosion of tar stills, and pointed 
to the need for an alloy of reasonable price that would resist for a 
longer period than wrought iron or mild steel the corrosive action 
of the vapours given off during the distillation of tar. The process 
of corrosion of the iron of tar stills was a complicated one, and it 
was difficult to form a theory to fit in with all the conditions that 
might exist in the still from the commencement to the finish of the 
operation. 


THE engineer’s report to the Devon Water Committee 
states that since the last meeting about 6500 cubic yards of 
material has been excavated in connection with the new reservoir 
at Crownbill, and removed to the spoil bank, making a total of 
119,000 cubic yards removed since the beginning of the work. 
The number of men now employed on the works is 102. The 
engineer was instructed to proceed with works in connection 
with the new filter bed at Crownhill, the total cost of which will 
be £4000. The new filter bed, which will be the eighth ‘at 
Crownhill, will be 115ft. by 80ft., with a filtering area of 1000 
square yards. 


At the Crystal Palace there now exists a well-equipped 
wireless telegraph station, from which messages can be sent by 


| land or sea for a distance of 800 to 1000 miles, while in addition it 


is possible, by means of a new invention attached, to converse 
through space over a distance of about half-a-mile. This wireless 


| station has been established in a very quiet, not to say secretive, 


manner. Parallel wires have n carried from the roof up the 
north tower, where they are attached to properly equipped poles. 
It is intended, however, to use the wireless telephone during the 
coming Festival of Empire, to allow officials to communicate their 
instructions from one part of the ground to another. 


AccorpInG to the Electrician, in addition to the new 
London to Paris telephone cable to be shortly laid between Dover 
and Cape Grisnez, preparationsare, it is announced, being made at 
Dover for laying an additional telephone cable across the Channel 
to Belgium, in order to connect up the principal centres of England 
beyond London with Brussels and Belgium. The continental tele- 
phone cables have been so successful that the demand for their use 
has far exceeded anything which was anticipated. The new cable 
contains four lines giving two complete circuits, and wil] be iaid 
between St. Margaret’s Bay, Dover, and La Panne, near Ostend. 
There are now eight distinct telephone services, and they are quite 
unequal to the demand. 


Tue Electrical World gives particulars of the experi- 
mental trials now being carried out by the United States Navy 
Department with a view to ensuring wireless communication 
over great distances. It is intended to erect a ‘‘ master” station 
at Washington, with an iron mast 600ft. high, and transmitting 
apparatus of 50-kilowatt capacity. Other naval stations will be 
equipped with 25-kilowatt apparatus, and battleships and_first- 
class cruisers will have 10-kilowatt installations, all of high fre- 
quency and capable of communicating over a distance of 1000 
miles not only by night, but also by day—a much more difficult 
feat. The makers of the Fessenden apparatus have secured the 
contract, and are carrying out trials to meet the specified condi- 
tions, with the aid of naval vessels equipped with the Fessenden 
system. 

Aw article in the Electrical World by Professor E. B. 
Rosa gives an account of the work of the International Committee 
which is to carry on the work of the International Conference on 
Electric Units and Standards held in London in 1908. The Com- 
mittee arrived at the conclusion that it was impossible to select 
a more exact value of the Western normal cell in terms of the ohm 
and ampére than had been done by the London conference, nor 
would it be possible to agree upon the specifications of the silver 
voltameter without further experimental investigation, and, in 
response to an offer from Professor S. W. Stratton, director of the 
Bureau of Standards, it was decided that a joint investigation 
should be carried out there by representatives of that body, with 
a delegate from the Physikalisch-Technische Reichsanstalt, Berlin, 
one from the Nationa] Physical Laboratory, London, and one 
from the Laboratoire Central d’Electricité, Paris. These dele- 
gates, as appointed by the directors of the several institutions, 
are Professor Dr. W. Jaeger, Mr. F. E. Smith, and Professor P. 
Laporte. The representatives of the Bureau of Standards are 
Professor E. B. Rosa and Dr. F. A. Wolff. In addition to the 
work on standard cells and the silver voltameter, a comparison is 
to be, made of the resistance standards of the several national 
standardising institutions. The European delegates have now 
been in America for some weeks, and it is hoped that the investiga- 
tions will be completed in about two months. 
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and Kilshy Tunnel Works on the Loudon and North-Western 
Railway, suitable Sor framing, can be had in sets of four at 
ls. 3d. perv set, post Sree. 
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47 In order to avoid trouble and confusion we find it necessary to inform 
corre. ‘3 that letters of inquiry addressed to the public, and 
inte Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

sar All letters intended for insertion in Tue EneGinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but asa proof of good faith. No notice 
whatever can be taken of Yy ications. 

sar We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
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MEETINGS NEXT WEEK. 


Tue Ramway Cive.—Thursday, May 5th. 
Leave Leicester, Midland Station, at 2.48 p.m. 

Tue Society or ENGIngEERS.—Monday, May 2nd, at 7.30 p.m., in Room 
18, Caxton Hall, Westminster. Paper, ‘‘ Up-to-date Roads,” by R. 0. 
Wynne-Roberts, M. Inst. C.E. 

Roya Institution or Great Britain.—Friday, May 6th, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘* Auto-inoculation,” by Sir 
Almroth E. Wright, M.D., Sc.D., F.R.S., M.R.1. 

Tue IxstiruTion or EvecrricaL ENGINEERS.—Thursday, May 5th, at 
8 p.m., at the Royal Society of Arts, John-street, Adelphi, W.C.. Ordinary 
general meeting. Paper, *‘ A Telephone Relay,” by 8. G. Brown. 

Rovau Socigry or Arts.—Monday, May 2nd, at 8 p.m., at John-street, 
Adelphi, W.C. Cantor Lectures: ‘‘ Modern Methods of Brick-making,” 
by Alfred B. Searle, Ph.D., M.S.C.I. Tuesday, May 3rd, ‘at 4.30 p.m. 
Colonial Section. ‘Commercial Expansion within the Empire,” by P. J. 
Hannon, late Director of Agricultural Co-operation, Cape Colony. 
Wednesday, May 4th, at 8 age Ordinary meeting. “‘ Halley and his 
Comet” (Aldred Lecture), »y Professor Herbert Hall Turner, D.Sc., 
F.R.S., F.R.A.S., Savilian Professor of Astronomy, Oxford. 


Visit Bardon Hill Quarries. 
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Superheating at Sea. 


SOMETHING may very well be said about super- 
heating at sea as a corollary to what Mr. Hughes 
has told us about superheating in locomotives. 
The first point worth notice is that comparatively 
few English ships are fitted with superheaters. We 
learn from a paper read by Mr. White last 
November before the Institute of Marine Engineers 
that there are now afloat about 350 vessels so 
fitted, some of small size. Of these, Germany 
takes the first place in numbers, having fitted out 
about 274 vessels, 188 of which are for canals, 
lakes, rivers, and coasting service, 81 sea-going 
steamers, and five vessels for the Imperial navy. 
Britain has about 40 vessels using superheated 
steam, including four cruisers of his Majesty’s 
Navy. America can be credited with 20, of which 
eight are naval vessels; and France about 10, 
merchant ‘ships. The number has been since 
increased; there are now 262 Schmidt super- 
heaters afloat. Curiously enough, the Schmidt 
system seems to be used almost to the exclusion of 
other devices, to such an extent that it might be 
said that there would be no superheating at sea 
if the Schmidt system had not been invented. 
There are, of course, many other inventions in the 
market; none of these seem to have been so care- 
fully pushed. The value of superheating can only 
he tested on the lines laid down by Mr. Hughes— 
saving in coal, so much ; increased first cost, main- 
tenance, depreciation, &c., so much. The general 
public are supplied with ample information on the 
first point, with little or none on the second. We 
are told that the cost of maintenance is very small. 
So it ought to be with new superheaters and new 
engines. What it may be remains to be seen; but 
the outlook is favourable. So far, however, convic- 
tion does not seem to have reached the British 
shipowner. 

Superheating at sea, like superheating on rail- 
ways, may be treated from the theoretical or the 
practical point of view. There is nothing to be 
urged against the first, save a certain amount of 
uncertainty. The difficulties of the marine 
engineer lie partly in reconciling theory with prac- 
tice, and partly in dealing with new working con- 
ditions of which theory knows nothing, and conse- 
quently takes no account at all. For instance, gun- 
metal must be avoided. Copper steam pipes cannot 
be used, because they become weak and brittle at 
high temperatures. Steel must be substituted. 
Now, copper is very expensive, and copper pipes 
would not be used save for overwhelming reasons of 
expediency. ‘Tio abandon them in favour of steel 
obviously introduces some element of risk, which 
copper was, rightly or wrongly, intended to keep 
out. Gun-metal stop valves again are no doubt 
better than those of steel; but with superheated 
steam they have to go... All this is a matter of 
practical importance to the shipowner ; but it has 
nothing whatever to do with theory. Again, it 
seems to be admitted without dispute that much 
oil must be put into theengincs. But for years past 











the efforts of marine engineers have been devoted to 
keeping oil out of them, and with very great success. 
Oil is very bad indeed for boilers. In locomotives 
the steam does not return to the boilers ; in marine 
machinery it does. Elaborate filtering arrange- 
ments are indispensable; but it is by no means 
easy to find room for big filters in an engine-room. 
The theory of superheating takes no interest in 
filters. We might extend our detailed list of prac- 
tical difficulties were it necessary ; we no not think 
it is. Engine-room management is altered and 
made more troublesome. Radical changes in con- 
structive details are introduced ; new risks have to 
be encountered. What does the shipowner secure 
in return? The answer is, a reduction in the 
quantity of coal required to carry a ton a sea mile 
at the. speed he finds most suitable. And so we 
come to the kernel—How much fuel is saved by 
superheating ? 

Here we are, metaphorically, indeed at sea. At 
one end of the scale we hear of a reduction of as 
much as 30 per cent., at the other end 10 per cent. 
The saving is held to be due to two causes—first, the 
suppression of “the missing quantity,’ the 
cylinders being kept too hot to condense the steam. 
Secondly, the augmentation in the volume of steam. 
The amount of this is very easily ascertained. 
The formula is V: V': :¢ + 461:2'+461. In 
words, multiply the given volume by the new abso- 
lute temperature and divide by the original absolute 
temperature. Let the pressure’be 215 lb. absolute, 
the temperature will be, omitting fractions, 
388 + 461 = 849 deg. Fah. Let the superheat be 
212 deg., then the temperature will be 600 + 461 
= 1061. Thus 100 cubic feet of dry superheated 
steam will become 125 cubic feet. Ostensibly this 
is equivalent to making three boilers do the work 
of four. It seems strange, however, that no one 
who has to do with superheated steam appears to 
attach any importance whatever to the increase in 
volume; and, furthermore, we are assured that 
in a triple-expansion engine the superheat never 
reaches the intermediate cylinder. This is 
the more remarkable for that we are assured 
that the first eylinder walls are kept so hot 
that no liquefaction takes place. But it is 
the re-evaporation of liquefied steam during the ex- 
haust that is held to be accountable for the missing 
quantity; and there does not seem to be any valid 
reason for the disappearance of the superheat, 
unless, indeed, we are to assume that it is all con- 
verted into work. In point of fact, superheat does 
reach the intermediate valve chest, whether it gets 
into the cylinder or not. It is noteworthy that a 
combined diagram from an engine working with 
superheated steam is seldom, if ever, made public. 
No doubt there are multitudes of them. It is not 
easy to tell the difference between those we have 
seen and saturated diagrams from the same engine. 

After all has been said and due weight given to 
each and every argument, sufficient evidence re- 
mains to convince the most incredulous that 


a noteworthy reduction in coal bills can be 
secured by the use of superheated steam at 
sea. That has always been the case. It was 


the case fifty years ago. We cannot call to 
mind a single instance in which it has had an 
adequate trial on a sufficient scale without being 
followed by a reduction in the quantity of coal 
burned. To-day take, for example, the s.s. Schwann, 
a Bremen boat running between that port and 
London. We understand that she has very good 
triple - expansion engines, working with much 
economy. She was fitted with a superheater. Her 
owners report a saving for 150 days steaming 
of from 400 to 415 tons, which at 16s. a ton would 
amount to over £300 a year. The first cost of the 
superheater installation was, we are told, £250, 
which seems ridiculously small. On page 400 of our 
issue of last week will be found detailed information 
concerning the Schwann, from which our readers 
can draw theirown conclusions. Then we have La 
Garonne, an Atlantic liner, of small dimensions, 
indicating 1320 horse-power. She has 850 square 
feet of superheating surface, and 2766 square feet 
of heating surface. The temperature of the boiler 
is 632 deg. The chief engineer reports a saving of 
16 per cent. in coal. The Lowenburg, of the Hansa 
line, a ship of 4444 tons, 1740 horse-power, gives a 
similar saving. It is worthy of careful notice that 
in both cases the boilers are worked under forced 
draught on Howden’s system, which appears to con- 
firm the statement that forced draught must be used 
with the Schmidt superheater. If it can be shown 
that the cost of a superheater can be repaid in a 
year, it is needless to raise questions of mainten- 
ance, seeing that it will probably last several years. 
The principal element of uncertainty is the obvious 
lack of faith manifested by superintending engineers, 
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steam engine builders, and shipowners. It does 
not do in the present day to attribute reluctance to 
adopt a new thing to prejudice. There is always 
something behind when the so-called “ prejudice” 
regulates the policy of numbers of shrewd com- 
petitive men. But the use of superheaters at sea, 
at any rate in German ships, is extending; and 
doubts will be set at rest as soon as superheaters 
have been so long at work that the question of the 
cost of maintenance will be finally settled. At 
present, unfortunately, it is difficult to get impartial, 
and at the same time extensive, information on this 
point. Obviously, it can only be supplied by ship- 
owners’ books; which is tantamount to saying that 
it cannot be had at all. 


Canadian Iron and Steel Bounties. 


THE question of the extension or cessation of 
the period during which bounties are granted by 
the Government of Canada on the production of 
iron and steel in the Dominion possesses a cer- 
tain amount of interest in iron and steel circles in 
Great Britain, having regard to our present volume 
of trade with that country and ‘the prospect of 
increasing it in the future. When the subject of 
the bounties was raised in the Canadian House of 
Commons about.the end of February, the Minister 
of Finance intimated that the Government “had no 
present intention” of renewing the bounties 
expiring next year. Since then a further report 
from Ottawa states that it is finally and definitely 
announced that the subsidies will not be prolonged 
on expiration with the close of the fiscal year; but 
as this statement is apparently unofficial, it will be 
necessary to wait the course of future events to 
determine what will actually take place in view of 
the Minister’s guarded observation. It is calcu- 
lated that since the introduction of the bounties in 
1895 a total sum of £2,800,000 has been paid away 
to Canadian iron and steel producers, the object 
naturally being to promote the native industry. 
The production in the Dominion has certainly 
increased since the first subsidies were paid, and 
in 1902 the outturn of pig iron reached 319,000 
tons, but it declined in the two following years. 
In 1905 the manufacture of pig iron rose to 
471,000 tons, in 1908 to 563,000 tons, and in 1909 
to 677,000 tons. But whilst the expansion is 
noteworthy of the development of the productive 
capacity of the country, it by no means follows 
that the output of pig iron and steel would not 
have increased without the existence of a system 
of bounties, although the augmentation would 
probably not have been so large. The number of 
firms in receipt of subsidies was ten two years ago, 
and has probably not materially advanced since 
that time. 

It is somewhat of a coincidence with the intima- 
‘tion of the Minister of Finance that the possibility 
of the discontinuance of the bounties was predicted 
in the report on trade with Canada by Mr. Richard 
Grigg, who investigated the conditions prevailing in 
the Dominion in 1907 on behalf of the Board of 
Trade. Although the operation of the industries 
which have been brought into existence under 
bounties has been in many instances disappointing 
to their shareholders, the report stated that very 
considerable sums of money have been expended on 
the establishment of large plants, which have now 
an important output, and seriously affect imports of 
goods similar to those manufactured by them. The 
reduction of bounties to the point where they will 
finally be extinguished, in the opinion of Mr. Grigg, 
will doubtless be stoutly resisted by the large 
interests concerned. He added that it was im- 
possible to forecast what success the opposition 
would have, but he thought it might be said that 
the policy of supporting by bounties had proved 
disappointing, and was not likely to be repeated or 
continued. No doubt the operation of the bounties 
and the manufacture of various classes of iron and 
steel in the Dominion have to some extent prejudiced 
the imports of similar products into Canada, but at 
the same time it has to be remembered that the 
consumption is increasing in conjunction with the 
development of the country, and if the demand 
expands in a greater proportion than the growth in 
the native production of iron and steel, it neces- 
sarily follows that a larger quantity must be 
imported in order to meet the requirements. As far 
as British exports to Canada are concerned, it 
would be difficult to say for certain whether, apart 
from the supply of permanent way material, the 
existence of the bounty system has much reduced 
our deliveries to the Dominion as a whole, although 
it has doubtless tended to check their development. 
For instance, the total value of the British exports 


galvanised sheets, tin-plates, bars, angles, &c., 
amounted to £1,179,000 in 1905, but the value rose 
to £1,530,000 in 1909, although the effects of the 
general reduction in the amount of the bounty paid 
per ton should not be overlooked. 
If it is assumed that the payment of bounties 
will terminate with the present Canadian financial 
year, the market in the Dominion should again 
afford greater scope for the activity of British iron 
and steel exporters; but, even if the payment 
should be continued, the situation would scarcely 
remain as hitherto in view of the provisional 
arrangement made between Canada and Germany, 
whereby the former has removed the surtax of 
333 per cent. which has been imposed upon dutiable 
goods from the latter country since April, 1903. 
The imposition of the surtax has substantially 
interfered with German exports to Canada, but 
with its removal the German iron and _ steel 
makers are once again looking forward to a revival 
and the recovery of lost ground. The United 
States, owing to geographical proximity, will pro- 
bably continue to hold the greatest share of the 
Canadian market for iron and steel, but the 
makers in the former country are debarred by the 
Canadian dumping clause from sending in goods at 
an under valuation, and cannot do so unless they 
succeed in evading the law. As far as we are 
aware the dumping clause, which was originally 
framed to prevent firms from flooding the Canadian 
market with under-valued goods, has hitherto only 
been applied to the United States, although it is 
equally applicable to any other country. The 
clause provides that if the export or actual selling 
price to an importer in Canada be less than the 
fair market value of the same article when sold for 
home consumption in the country whence exported 
to Canada, a special duty not exceeding 15 per cent. 
ad valorem in any case shall be levied where the 
goods are of a class or kind made in Canada. _ It 
seems to us that this particular clause, which was 
inoperative against Germany—or, at all events, 
useless—during the currency of the Canadian 
surtax, will now also apply to any attempts made 
by German iron and steel producers to carry on 
dumping in the Canadian market. At any rate, 
it cannot be expected that the Canadian Govern- 
ment will draw any distinction between one country 
and another in the matter of dumping, especially 
where dumping is facilitated by the payment of 
private bounties on the exports of iron and steel. 


Turbines and Propellers. 


OUR readers cannot have escaped the knowledge 
that for a long time past the combination of turbines 
and screw propellers in ships has constituted a 
question the interest of which grows. Put in the 
simplest possible way it means that the highest 
efficiency speeds of the two are incompatible. Con- 
sequently invention is hard at work to get rid of 
this incompatibility. Before any proper present- 
ment of the problem can be made, it: is essential 
that the word “speed” should have its meaning 
defined very precisely. Now speed can be expressed 
in this case in two ways. We may talk of revo- 
lutions, or of angular velocities. Let, for example, 
a propeller have a diameter of 10ft., and make 150 
revolutions per minute, then its velocity may be 
expressed as 4712ft. per minute, or as 150 revolu- 
tions. Take again a turbine 3ft.in diameter making 
a fraction under 1000 revolutions per minute, and 
we may speak of its velocity as 9425ft. per minute, 
or as 1000 revolutions. The word “ revolutions” 
is most frequently used because it is convenient, 
and certain things are taken for granted. But of 
course there is no hard-and-fast connection assumed 
to exist between them. A turbine 6ft. in diameter 
would have the same blade velocity as one 3ft. in 
diameter making double the number of turns per 
minute. So much premised, we may proceed to 
consider in detail the nature of the problem. 

To begin with the turbine, certain conditions are 
fixed for each ship as to diameter; and given the 
diameter, and the pressure, and the design of the 
turbine, the angular velocity is known at which 
the blades must run to give the greatest torque 
with the least coal. But the available space being 
known, this means in other words that the number 
of revolutions to secure maximum turbine efficiency 
isknown. Again, the diameter of the propeller may 
be regarded as fixed within narrow limits. The 
diameter settles the number of revolutions of 
maximum efficiency. This number is supposed to 
depend on the design of the propeller; its precise 
position ; direction of turning to the right or to the 
left; its material, and some factor the nature of 
which has yet to be found out. It is certain, how- 
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the screw must make a smaller number of revolutions 
than does the turbine—except, perhaps, in such craft 
as torpedo destroyers. For large ships such as the 
Mauretania, and for “tramps” on the other hand, the 
velocities are incompatible, as we have said, and the 
problem of the hour is how to couple up two large 
shafts so that each may run at the proper speed. We 
shall not be wide of the mark if we take 80 revolutions 
per minute for the screw and 800 for the turbine as 
likely to give results nearly, if not quite, as good as 
can be secured by any others, higher or lower. [n 
the case of fast liners a much higher velocity of 
screw is permissible, and because of the large dia- 
meter that can be given the turbineits velocity of rota- 
tion may be reduced very much below 800 turns per 
minute. There is, besides, a margin of variation in 
speed which, kept within, reduces efficiency by but 
a small percentage. It may be taken as a general 
statement meeting the facts very fairly, that nothing 
more is wanted in the way of speed reduction than 
about four to one. Let the turbine make four 
revolutions for one of the screw and the necessities 
of marine propulsion would be fairly satisfied. 
There are four forms of reducing gear available. 
We have first toothed wheels; secondly, pitch 
chains; thirdly, water, and lastly, electricity. 
Reduced to its simplest terms, the problem is how 
to couple two shafts, one driving, the other driven, 
in sucha way that there shall be least noise, vibra- 
tion, and loss of power in the transmission. When 
the screw propeller was first introduced its speed 
was too great for the slow-running marine engines 
of the time, and the engine shaft carried a spur 
wheel with wooden cogs which geared with a cast 
iron pinion on the screw shaft. The wheels were 
usually multiple—that is to say, three or even more 
were placed side by side on the shaft and “ stepped” 
to reduce noise and backlash. At that time the 
far superior helical gear had not been invented. 
The Melville-Westinghouse arrangement is the 
candidate for favour at this time. The wheels are 
very wide on the face, cut with great care, and 
mounted in a “ floating frame,” intended to permit 
such small movements in the way of automatic 
adjustment, that there shall be neither vibration, 
noise, or backlash. Pitch chains were used in 
early steamers, but they were not then a success, 
because they were inaccurate to begin with, and 
wear and tear made them worse. But in the 
present day chains can be turned out with minute 
accuracy; and in such a way that wear and tear 
must be very small. The area of the surfaces in 
contact is very much larger than it can be in any 
other form of gearing. The bearing surfaces can 
be very hard, and there is, we hold, no reason why 
very large powers may not be transmitted with 
silence and success by chains. The use of 
chain transmission gear is, indeed, extending every 
day, and it will probably receive an adequate trial 
at sea before long. Next comes water. The theory 
is extremely simple. The turbine drives, let us 
suppose, a set of pumps with pistons of a given 
diameter. The screw shaft is caused to revolve by 
a water engine similar in construction, with pistons 
or plungers twice the diameter. Then four revolu- 
tions of the pumps will compel one revolution of 
the motors, and the screw will turn round once 
while the turbine turns round four times. Last of 
all, we have electrical reducing gear, in which the 
turbine runs at any speed desirable, and by means 
of a dynamo supplies current to drive a motor on 
the screw shaft, which will make any number of 
revolutions we please. 
It may be assumed that any one of the four 
methods of transmission named will do its work. 
The questions remain, at what loss, and at what 
first cost? Unfortunately, to these questions it is 
almost impossible to obtain a definite answer based 
on experience. The discussions which have taken 
place so far leave us nearly where we were. As 
far back as July, 1908, Mr. W. P. Durtnall read a 
paper before the Institute of Marine Engineers 
advocating electrical transmission. Since that date 
it has been frequently before the public. It has 
been brought forward again before the Institution 
of Naval Architects, and forms the subject of a 
controversy now going on in our correspondence 
columns. On the whole, the criticism to which the 
scheme has been subjected is by no means unfavour- 
able, if we except one cryptic statement made by) 
Mr. Parsons to the effect that the result of a short- 
circuit in the engine-room would be the sudden 
death of every one there. A hard saying, to which 
it is difficult to attach any meaning. 
The whole question as it stands is really one of 
degree. If the turbine is used to drive the pro- 
peller in any ship there will be loss, the amount of 
which decreases with the speed of the ship, because 








the faster the ship the nearer can the velocities of 
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the turbine and the propeller be made to approxi- 
mate to those of maximum efficiency. In the 
cargo boat, or at indeed any speed under about 
18 knots, the loss is so serious that the turbine 
is not able to hold its own with first-class 
reciprocating engines. Some kind of reducing 
gear must be introduced. In any case there will 
be loss. Without the gear both the screw 
and the turbine lose efficiency. With reducing 
gear there is also a loss. Which will be the greater ? 
May it not yet be found possible to construct a tur- 
bine on the Laval principle of very large diameter 
and yet quite short, which will take up little 
more room than would a big fly-wheel, and give a 
high vane angular velocity while making a 
moderate number of turns? No violent stretch of 
the imagination is required to picture a turbine 
95ft. in diameter driving a screw direct at 100 
revolutions per minute and 9500ft. of blade speed 
per minute for the outer rows. Of course, objec- 
tions may be urged ; we do not think they will be 
found insuperable. There is, however, one point 
most important of all to be settled, what will the 
ordinary tramp steamer gain by substituting tur- 
bines for piston engines ? About this no one seems 
to have anything definite to say, and yet it is the 
question after all. 
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Electric Power Plant Engineering. By J. Weingreen. 
London: Hill Publishing Company, 6, Bouverie-street, 
Fleet-street, E.C. 

Most books having a title similar to that of the work 
which we have before us deal with the steam side of 
generating stations as well as the electrical side, but in 
this instance prime movers and boilers are entirely 
neglected. This is to be regarded as a desirable feature, 
for during the last few years so many new electrical 
arrangements have been introduced into power stations 
that any attempt to describe them all in a book which 
also deals with the mechanical equipment would result 
in the production of a volume of unwieldy dimensions. 

The object of the present work, the author states, is to 
offer to the contractor and to the engineer, as well as to 
the student, material which will help them to understand 
the methods of handling electrical energy. It is 
assumed, however, that the reader is familiar with the 
basic principles of electrical engineering, machinery, and 
other instruments. This being the case, then we fail to 
see why the author finds it necessary to indulge in such 
explanations as the following, which relates to the work- 
ing of a direct-current compound wound generator :— 
“When the generator is started the residual field is 
sufficient to generate a low voltage, which then builds up 
rapidly, the field current and machine voltage mutually 
re-acting to increase each other. After a short time it 
reaches a certain value which is approximately the normal 
voltage of the machine. The coils of the series winding 
contain few turns of low resistance, and are wound on the 
same pole as the shunt coil.” The student who has 
advanced so far as to take up the study of electric power 
plant engineering should be in possession of such know- 
ledge. The author gives such elementary information as 
this ina number of places throughout the book, at the 
expense, we submit, of a considerable amount of valuable 
space. 

Whilst the work is confined to American practice, it is 
not without value in this country, for it is to be remem- 
bered that many of our largest electric power stations 
have been laid out on American lines. Numerous dia- 
grams are given showing switchboard connections for 
direct and alternating-current stations, including the 
connections for boosters, automatic potential regulators, 
and other machines and apparatus. That section of the 
book which is devoted to direct-currrent generators is 
well illustrated, and many wiring diagrams are given. 
In view of the fact that aluminium is fast gaining favour 
for switchboard connections, it is somewhat disappointing 
to find that the author has not gone more fully into this 
question. As it is, he merely tells the reader that 
aluminium may be used in place of copper, in which case 
the permissible current density may be taken as 750 
umnpéres per square inch. 

It is worthy of mention that a short chapter is devoted 
to mercury rectifiers, wherein the theory of these rectifiers 
is set forth and diagrams of connections are given. 
Following this there is a chapter on storage batteries. 
Here the various classes of boosters, which have done so 
much in the way of increasing the sphere of usefulness of 
storage batteries, are described, and the question of using 
batteries in alternating-current stations, with the object 
of dealing with peak loads, is also considered. The three- 
Wire system is briefly dealt with, and the various methods 
which are now employed for balancing such a system are 
described. Another section of the book is devoted to 
some typical direct-current American power stations. 
This concludes the first part of the volume, and the 
remaining part, consisting of some three hundred pages, 
treats of alternating power stations and sub-stations. 
The author here devotes a considerable amount of space 
to alternating-current switch gear, both of the high- 
tension and low-tension type. There is also an instructive 
chapter on relays. 

An equally instructive chapter is that which discusses 
potential regulators. Naturally, considerations pertaining 
to the Terrill regulator are here entered into, and dia- 
stams are given for showing the connections for a 
regulator used on a two-wire system, a three-wire system, 


question of automatic voltage regulation is treated in a 
concise manner, and the action of the Terrill regulator is 
clearly described. Feeder regulators are also noticed. 

As the subject of lightning arresters has recently 
received considerable attention in America, it is by no 
means surprising to find that the author takes the oppor- 
tunity of giving his readers the benefit of the investiga- 
tions that have been made. Much of the information 
and a number of the illustrations given under this heading 
will be familiar to those who are in the habit of making 
a perusal of the “ Proceedings ” of the American Institute 
of Electrical Engineers, but at the same time the inclusion 
of such information in a new and up-to-date book is 
naturally to be regarded as opportune. The author 
possesses the desirable qualification of being able to con- 
dense information given in papers read before institutions, 
and one of the outstanding features of his book is its 
conciseness. 

Corresponding to the chapter on typical direct-current 
stations there is one on alternating-current stations, 
wherein drawings are given of the Coney Island and 
Brooklyn Railway power station, also a wiring diagram 
of the No. 2 Waterside station of the New York Edison 
Company, as well as a cross section through the switch 
galleries of this station, together with other drawings. 
The Long Island City power station is described and 
illustrated, and other notable American stations are also 
dealt with. At the end of the book sub-stations are con- 
sidered, and here, again, we have a number of drawings 
and diagrams relating to various American sub-stations 
at present in operation. 


SHORT NOTICES. 


The Encyclopedia of Practical Engineering and Allied 
Trades. By Joseph Horner. London: Virtue and Co., 7, 
City Garden-row, City-road, E.C. Price 7s. 6d. per volume.— 
The tenth volume, which completes this useful Encyclopedia, 
has recently been issued. The work covers the entire practice 
of civil and mechanical _ngineering, and should proye of value 
to many who are associated with the engineering profession. 
With the aid of this Encyclopedia it is possible; with a mini- 
mum amount of trouble, to gain information pertaining 
to all kinds of machines and other appliances, as well as 
shop processes. &c. The work has been compiled on prac- 
tical lines, and it is written for men in the shops more than 
for any other class. Every engineer, no matter to what 
extent he may specialise, occasionally needs knowledge of 
things outside his particular branch, and this new and ex- 
tensive work enables him to acquire such knowledge. 
Students who are studying engineering at colleges and uni- 
versities will find in these ten volumes much which will help 
them to gain an insight into shop practice, and better to 
understand the various kinds of machine tools when their 
shop training commences. These volumes are practically 
devoid of the class of illustrations usually found in catalogues. 
There is frequently a tendency on the part of those who 
undertake the compilation of works of this kind to fill them 
with borrowed catalogue blocks. Such a procedure naturally 
has, of course, the effect of enormously reducing the cost of 
a publication, but, at the same time, very materially reduces 
the value of the work. Another noteworthy feature is that 
none of the articles are very long, though, at the same time, 
unusual care seems to have been taken to give that informa- 
tion which is most useful. Another point to which we should 
direct attention is the ease with which any specific informa- 
tion may be found. Considerable pains seem to have been 
taken to ensure that a reference toa tool, machine, or process 
will be found under the heading that first occurs to the mind, 
and, needless to say, this adds very materially to the value of 
the work. 


Commercial Peat : Its Uses and Possibilities. By F. T. 
Gissing. London: Charles Griffin and Co., Limited, Exeter- 
street, Strand, W.C. Price 6s. net.—The vast deposits of 
peat—212,700 square miles of peat bog are said to exist in 
Europe alone—have for long attracted the attention of the 
scientist and commercial speculator. While its calorific value 
is less than that of coal, the comparative ease of winning it 
renders this substance one full of promise as a-fuel. The 
difficulties of preparing it for combustion are, however, great, 
and have had concentrated on their solution a large amount 
of ingenuity, both theoretical and practical. Recently gas 
engineers have paid especial attention to the utilisation of 
peat in producers, and as its treatment in this manner yields 
valuable by-products, some hope may reasonably be held that 
we may be able to obtain on a commercial scale a valuable 
addition to the world’s sources of heat energy within a few 
years’ time. The details associated with this and other pro- 
cesses for the treatment of peat will be found fully set out 
and illustrated in the above book, which is a companion 
volume to ‘‘ Peat: Its Use and Manufacture,’’ written by the 
same author in conjunction with the late Mr. P. R. Bjérling. 
The numerous uses to which peat may be put are probably 
unknown to all but those who have been brought into touch 
with the subject, and a perusal of this volume should afford 
interesting reading to such; while the expert, we believe, 
will receive much valuable information from it as well. The 
book is very fully illustrated with a series of excellent half- 
tone plates. 


The Modern Gas Engine and the Gas Producer. By A. M. 
Levin. London: Chapman and Hall, Limited, Henrietta- 
street, W.C. Price 17s. net.—There are numerous excellent 
works already in existence on thissubject,and itis natural on 
the appearance of afresh one toinquire what special feature the 
author claims for it to justify the addition. A student, the 
author remarks in his preface, recently inquired for a book 
which would tell him ‘‘ all about gas engines, but with few 
square roots.’’ Such a book has never been written and never 
will be, and in the present case mathematics enter copiously 
into the author’s treatment of the subject. The author does 
not pretend, then, to have filled this class of students’ wants. 
Rather he has endeavoured to supply what he says is a ‘‘long- 
felt want,’’ namely, those formule, in a handy form, which the 
designer of gas engines most frequently requires. However 
great this want may be in America, the author’s country, we 
doubt if the same lack of reliable information is experienced 
here, and but for the excellent illustrations of different types 
of gas engines and producers, the book would have little claim 
to attention. The theoretical section deals with the usual 





and on an alternating-current system. This important 


‘ 


subjects in a manner not always distinguished by its lucidity. 


The author persists in using the word ‘‘strain’’ where he 
means ‘‘ stress,’’ and has a strong preference towards employ- 
ing suffixed symbols where there is no need for them. Thus 
on page 122 nine different symbols are represented by two 
letters. Such faults, though small, are to be regretted in a 
book which aims primarily at being a treatise for beginners 
in design. 

The Design and Construction of Internal Combustion 
Engines, by Hugo Giildner, translated by H. Diederichs. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C. Price 42s. net.—This is a large and 
splendidly illustrated book on the design of gas and oil 
engines. The ground is very fully covered, and we feel sure 
that the practical details given will enable many designers 
more readily to realise the true conditions under which the 
different parts of such engines have to work, and that at the 
same time the book will afford a valuable work of reference 
to existing practice. In reading the book, however, its origin 
must be kept in mind. Theauthor is German, and naturally 
emphasises the aspects of the industry in his country. On 
the other hand, the translator is American, and in his desire 
to do his best for his fellow-countrymen he has added to the 
original work a brief description of American gas and oil- 
engine practice. In this way the book, otherwise excellent, 
must appeal less forcibly to readers in this country than to 
those abroad. Still, as a guide to the practice in both these 
countries, where, of course, much valuable work has been 
done on the subject, this book forms a distinct addition to 
the literature of the internal combustion engine. The illus- 
trations are numerous and well executed, and in themselves 
constitute a most important feature of the volume. 


Metallography applied to Siderurgic Products. By Hum- 
bert Savoia, translated by R. G. Corbet. London: E. and 
F. N. Spon, Limited, 57, Haymarket. Price, 4s. 6d. net.— 
The subject of metallography is ene of great interest to many 
other than professional metallurgists, but, unfortunately, we 
believe, for the true advantage of the science itself, its 
technicalities are so vast and so cumbersome that few are 
attracted to works dealing with the stibject, and still fewer to 
the investigation for themselves of the phenomena dealt with. 
The present book, although of modest appearance, will be 
found to be very ably written, to which end, we surmise, the 
labours of the translator have led to a certain extent. 
Illustrated with numerous plates, the author’s descriptive 
matter is easily followed by anyone having a rudimentary 
knowledge of the properties of metals. In spite of this the 
information is, we believe, thoroughly reliable, having been 
collected at first hand by the author during his study of the 
subject in the laboratories of some of the leading French 
metallurgists and elsewhere. The title, we may add, is 
probably the most abstruse part of the book. In reality it 
will be found that after dealing briefly with the preparation 
and examination of metallographic samples, the author 
confines his attention entirely to the phenomena revealed 
under the microscope by iron and all its various compounds 
with carbon and other elements. 


The Theory and Practice of Enamelling on Iron and Steel. 
By Julius Griimwald. Translated by H. H. Hodgson. 
London: Chas. Griffin and Co., Limited, Exeter-street, 
Strand. Price 6s. net.—The art of enamelling metallic sur- 
faces is an exceedingly oldone. In a brief historical account 
at the end of the present volume the author tells us the main 
points in its history, and from this it will be seen that it had 
its origin elsewhere than in China, having been introduced 
into that country by the Scythians. Now-a-days the enamel- 
ling of iron and steel represents an important industry, and 
in many ways is one of the necessities of life. Those anxious 
to know or to improve their knowledge of the art will find 
this book of great value. It treats fully of the preparation 
and composition of the numerous enamelling colours, of the 
preparation of the crude ware, of firing and of decoration 
after completion. The chapter devoted to the latter subject 





reminds us that the enamelling of metal is nothing more or 
less than an attempt to produce an imitation of porcelain, 
and that therefore all the arts connected with the painting 
and decorating of this material are applicable with modifica- 
tions to enamelled ware. 


Tabulated Weights of Iron and Steel. By Chas. H. 
Jordan. London: E. and F. N. Spon, Limited, 57, Hay- 
market. Price 7s. 6d. net.—The sixth edition of this 
valuable little book has been issued, and in its revised and 
enlarged form it should continue to merit its well-deserved 
popularity. Within its pages there will be found tables 
giving the weights and sectional areas of all sections of iron 
and steel commonly used. In addition, a handy list of 
equivalents is appended. To naval architects, shipbuilders, 
and others, the volume should be especially welcome by 
reason of the new tables now embodied in it. The recent 
alteration made by Lloyd’s, whereby the thicknesses of the 
various sections of steel to be used in the construction of 
vessels intended for classification under the society’s rules, 
has rendered it necessary to introduce tables of weights and 
areas in accordance with the new dimensions. These have, 
in this work, been based on the British standard ship 
sections, as recommended by the Engineering Standards 
Committee, and have been approved by the Committee of 
Lloyd’s Register. 

The Science Year-book, 1910. London: King, Sell, and 
Olding, Limited, 27, Chancery-lane, W.C. Price 5s. net.— 
This diary should appeal to many readers. It is now in its 
sixth year of issue, and under the careful editorship of Major 
B. F. S. Baden-Powell, the scientific articles and data in it 
are a very valuable feature, and may ve relied upon as accurate 
and up to date. It is, of course, primarily a diary, and the 
needs in this direction are amply met, each day being given 
a separate page. The tables included in the literary part are 
devoted to astronomical, physical, and chemical interests, 
while a brief review is given of scientific progress in 1909, 
and a glossary of recently introduced scientific terms and 
names. Among articles of special interest in the current 
year we notice a chart of the track of Halley’s Comet, parti- 
culars of airships and aeroplanes, and coming solar eclipses. 
The book is very well arranged and on an original plan, and 
should be warmly appreciated by all scientific workers. It 
can be obtained in an abridged form without the diary at Is. 


Inventions and Designs (India) in 1909. Calcutta: 
Superintendent, Government Printing, India, 1910. Price 
one rupee.—This volume makes reference to all inventions 
and designs for which protection in India was obtained or 
applied for during the year 1909. It is divided into eight 
parts, the first six of which deal with inventions, and the 





others with designs. 
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FOUR-CYLINDER HIGH-SPEED GAS ENGINE. 


THE multi-cylinder high-speed vertical gas engine has 
recently received considerable attention as an economical 
and reliable source of power and in conjunction with a 
dynamo it has replaced to a certain extent the steam engine 
in small power houses. In the accompanying engravings we 
show an engine of this type now being manufactured by 
the Anderston Foundry Company, Limited, Glasgow and 
Middlesbrough. Power in this engine is generated in four 
cylinders, and this and the moderately high piston-speed give 
an even turning moment, and permit of the use of cylinders 


journals, each of which is carried on a quadrant-shaped 
casting bolted to a suitably curved shelf formed on the 
division walls of the casing. In this way the crank shaft can 
be readily withdrawn along with its bearings through the fly- 
wheel end where the opening is sufficiently large to permit 
~ the cranks and bearing supports passing—see end view, 
‘ig. 2. 


At the governor end the crank shaft carries a double- | 


toothed gear wheel which meshes with another, having a 
ratio of 2 to 1 carried on the cam shaft. The latter shaft is 
of steel, the cams of mild steel and case hardened, being 
keyed on. A separate handle for each cylinder controls the 
motion of the cams in the direction parallel with the axis of 














Fig. 1-180 KILOWATT HIGH-SPEED GAS ENGINE AND DYNAMO 


well within the limits of size which the best gas engine | the shaft, so that each cyclinder may independently be 


practice demands. 

In the design of this engine accessibility and efficient 
governing have been especially sought, and in connection with 
the latter, the results of tests which we are enabled to give, 
show that a highly satisfactory performance can be expected 
from this engine. The accompanying figures represent two 
types of engine, the main difference being, however, merely of 
size. Fig. 4 shows the smaller engine—in this case of 70 


horse-power—and in Fig. 2 a sectional drawing of this design | lower end, and here a spit cover is studded on. 
| material is disposed 


is given. The bed-plate is in two parts, the first, a strong 


box-shaped and ribbed casting, carrying the engine proper, 
and the other bolted to the first providing a foundation for 
the directly coupled 3-phase alternator and its exciter. 
Mounted on the engine bed-plate the crank casing provides 
the support for the crank shaft journals and sustains the 
cylinders, each of which is distinct and separately bolted to 
the casing. Four doors on each side of this casing allow of 
easy access on one side to the cranks and crank shaft 
bearings, and on the other to the cam shaft, oil pump and 
other gear. At the fly-wheel end the crank shaft passes 
through a dish-shaped cover of special construction, and at 
the other end it projects through the governor casing. 
Within the crank casing the shaft is supported in five 


relieved from the working compression pressure when 
starting. As with the crank shaft, the bearings provided for 
the cam shaft are sufficiently large to allow the shaft to be 
withdrawn bodily endwise. 

The cylinder castings are each provided with a circular 
flange at the mouth which is secured by studs to the crank 


| casting, and are double walled for water-cooling purposes. The 
| annular space thus formed between the walls is open at the 


Packing 
in a groove between this cover and the 


Fig. 2 SECTIONS OF GAS ENGINE 


cylinder walls, so that expansion of the water jacket may 
take place at a rate different from that of the cylinder with- 
out leakage or cracking. As will be seen from the end view, 
the admission and exhaust valves are removed to the side of 
the cylinders, and are seated in a box-shaped projection cast 
integrally with the water jacket wall.. In this way the 
cylinder covers, being free from these valves, are considerably 
simplified. They are water-cooled, and in the case of two are | 
provided with a central hand-operaied screw-down valve for 
the admission of the compressed air when the engine is being | 
started. The cooling water circulates through the cylinder | 
jacket and the valve chamber, and is then led into the 
cylinder cover whence it is taken to exhaust, each cylinder 





— 
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being in parallel across an inlet and an outlet pipe. Whil 
the seat for the exhaust valve is formed from part of the 
valve chamber itself, the seat for the admission valve js a 
tained in the cover of the chamber, so that the valve may be 
readily withdrawn for inspection and regrinding. Thé ex. 
haust valve is likewise removable upwards when the cover 
is off. 

It will be seen that a channel bolted to and extending 
across all four cylinders distributes the working mixture to 
the cylinders. Gas is supplied to this channel through a 
tapered turn-cock at the governor end of the engine. Im. 
mediately on the engine side of this cock, a double beat valve 
throttles the gas supply by means of the governer on the crank 
shaft. The air inlet follows closely on this and enters the 
channel at right angles to the current of gas. It will thys 

















Fig. 3-TOP VIEW OF ENGINE 


be seen that governing is effected by altering the;richness of 
the mixture, the makers claiming that by this means 
a practically constant compression pressure is maintained at 
all loads. Air is taken in through a silencer composed of six 
cast iron plates. The exhaust gases are led by short con 
nections from each cylinder into a common pipe passing 
across the cylinders a little below the inlet channel. 

The pistons are dome headed and have six rings. By re- 
moving the cylinder covers they can be taken out in an 
upward direction with the connecting-rods coupled to them. 
From the cam shaft an excentrically driven pump is worked 
which supplies all the bearings with lubricating oil under 
pressure. This pump is shown in Fig. 2, where it will be 
seen that it is double acting and valveless. The plungers are 
formed together and oscillate on a central trunnion provided 


C) 


with ports. Connected to the excentric straps by tie bolts, 
the two pump barrels reciprocate on the oscillating plungers 
A three-way cock admits oil from the reservoir to the trunnion 
and allows the use of either of two strainers while the 
other is being cleaned. The cam shaft also carries a bevel 
wheel which drives through a short vertical shaft, and skew 
gearing on to the ignition shaft. From this shaft, which 
extends across the cylinders a little above the top of the 
crank casing, the make and break gear for the spark is 
worked. In addition, this shaft drives the ignition device 
which may bea low-tension magneto, or of the Lodge type, or 
of both. While each cylinder is separately adjusted for 
sparking, all_four can also he altered simultaneously and in 
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the same proportion by utilising a handle provided for the 
purpose on the end of the ignition shaft. The effect of 
rotating this handle is to move one of the skew gearing 
wheels in relation to its fellow, an operation which can be 
readily performed even while the engine is running, and 
which gives a very fine adjustment. To start the engine 
compressed air is admitted to two of the cylinders from a 
distributing box mounted on the governing casing, a small 
single cylinder air compressor being supplied with each 
engine for this purpose. - ; 

Figs. 1 and 3 show amengine of a larger type having a capa- 
city of 180 kilowatts. From these engravings it will be seen 
that several minor alterations have been made-in the design 


capable of direct ascertainment ; the dispute could only be as 
| to when it began to register incorrectly. 





Apart from cases which arise between company—or other 
supply authority—and consumer, which are for the most 
part decided in the police courts, there are but few cases in 
the law reports concerning the legal rights of those who make 
use of electric meters. One such case, however, has recently 
occurred, and we propose to direct attention to it. 

In Gravesend Tramways, Limited, v. Gravesend Corporation, 
reported in the Justice of the Peace, April 16th, it appeared 
that the tramway company agreed to take a supply of electric | 
power for its trams from the Corporation. The amount of | 
the current was to be ascertained by the average reading of | 
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Fig. 4-70 HORSE-POWER GAS ENGINE AND ALTERNATOR 


to suit the increase in size, but that the general arrangement 
is the same. 

From the makers’ log of a 20 hours’ continuous test, we 
have taken the following figures. 


Cylinders :- 
Number .. . 4 
Diameter . ; am Sin. 
Siroke. os se s a - i 

Average speed, revolutions per minute .. 592 


< exciting load .. . is .. 902 watts 
Total average kilowatts generated .. . 46.8 
Overall electrical efficiency of alternator... 90 per cent. 


Brake horse-power of engine ae ay Se 
Gas per hour per brake horse-power . . 14.09 cub. ft. 

Cal. valueofgas  .. .. .. .. .. +. 650 B.Th.U.’s per cub. ft. 
B.Th.U.’s per brake horse-power per hour 9158 


The tests of the governor were carried out by switching off 
and on the full load and noting the change of speed, with 


the following results :— 
Speed, revolutions 
per minute. 
Loadon .. .. - . : pa ae : 591 


a ea : ? ‘ ra 620 
1 minute after ‘ Sa My aie é .. 600 
Load off .. 3 : i rena 600 
» OM .. ee eae “s . . 585 
1 minute after ; : “fer oi) tec ee 
ee ae : ; ‘ “eee ee oe: 
PR EE a ee eee a 
1 minute after Pe PN oe! ee ee oe 
AED a ee eo, 
é<., Mee ae : . 585 
1 minute after be ae eee 


Thus in no case is the momentary variation in the speed 
due to the drop from full to no load, or the reverse rise 
greater than 4.85 per cent., while the settled variation does 
not exceed 1.7 per cent. 


THE ACCURACY OF ELECTRIC METERS. 


From a Legal Contributor.) 


ON looking the other day at one of those volumes of quota- 
tions which are to be found on any bookstall, the writer was 
somewhat surprised to find the expression ‘* lying like a gas 
meter ’’ raised to the exalted position of a classical quota- 
tion! Whose were the lips that uttered it matters not; it 
was first heard in a court of justice. The fact that the 
maligned meter is still in constant use affords the clearest 
evidence that the slur which is implied in the ‘“‘saw’’ is 
undeserved, 

The consideration of the alleged demerits of gas meters 
naturally leads one to speculate as to whether electric meters 
are entitled to a greater meed of public confidence. There is 
scarcely a consumer of electricity who has not felt inclined to 
complain of his meter at some time or another. For psycho- 
logical reasons into which there is no need to enter the con- 
sumer is never heard to complain that the meter is registering 
too little. If he thinks he has got off lightly during any 
particular quarter he hastens to pay the bill and have done 
with the matter. But if, on the other hand, he thinks the 
meter is running wild, he is not shy about making himself 
heard. If the ‘‘tale of units’’ (like the tree) ‘‘has been grow- 
plies he’s sleeping,’’ the supply authority is soon brought 
0 book, 

_ What, then, is the legal position? Is the meter register 
final and conclusive as between the parties? Apparently it 
1s in the case of a supply which is afforded pursuant to the 
Electric Lighting Acts. In such a case the meter readings 
ire taken to be the measure of the consumer’s liability, sub- 
ject to this, that he may have them inspected and tested 
from time to time. If it can be shown that the meter is 
Wrong, the company puts in a new one and comes to some 
arrangement as to whatshall be paid forcurrent supplied in the 
past. There is no reported case which defines the legal rights 
of the parties with regard to such past supply; and the 
reason, presumably, is that the matter is always amicably 
settled. Whether the meter is wrong or right is a matter 


three watt meters to be supplied by and to remain the property 
of the Corporation. The agreement went on :—‘‘ Such meters 
shalt be calibrated and fixed in the power station of the Cor- 
poration, and shall be connected in a manner to be reasonably 
approved by the company, and so as to measure the amount 
of energy actually supplied by the Corporation for use by 
the company to the switchboard mentioned in the said 
indenture. Provided that if and when any meter 
shall show a difference of more than 3 per cent. from the 
mean reading of the two meters whose readings are the 
closest, such meter at the option of either party to this agree- 
ment, notified in writing to the other party during the week 
in which any such difference of more than 3 per cent. shall 
have occurred, shall be disregarded, and shall be removed and 
recalibrated, or, at their option, the Corporation may provide 
a new meter in the place of that removed, and in the mean- 
time the amount of electricai energy supplied to the company 
shall be ascertained by the mean reading of the two remaining 
meters until such time as the third meter shall have been 
placed in position. Ifone of the remaining meters is working 
manifestly incorrectly, one-fourth of the electrical energy 
supplied in the last four consecutive weeks in which the 
mean reading of the three meters was binding and 
conclusive shall be considered to be the amount supplied 
in each succeeding week until the Friday immedi- 
ately after which three reliable meters had been fixed. A 
The said meters before they are fixed, and any meters proving 
unreliable as before mentioned or any new meter provided in 
place of an unreliable meter, shall be calibrated or re- 
calibrated by the Board of Trade, or some other independent 
party to be agreed upon between the Corporation and the 
company at their joint expense. The company shall pay to 
the Corporation such a sum per annum as shall be equal to 
10 per cent. upon the original cost of providing and fixing 
three meters.”’ 

The agreement also provided that :—‘‘On written notice 
from one party to the other the three meters . . . shall 
be recalibrated in situ by the Board of Trade, or by some 
other approved standardising institution, agreed to in writing 
between the parties to this agreement, the cost of such re- 
calibration being borne by the party requiring the same.”’ 

On several occasions, covering a long period of time, it was 
found that the meters were inaccurate, and were registering 
fast as compared with a standard Aron meter. The plaintiffs 
contended upon the facts that they were entitled to have 
three meters installed which were capable of measuring 
the exact amount of energy consumed by them. They, 
accordingly, brought the action, claiming an injunction 
ordering the defendants to supply three accurate meters. 
The defendants contended that the plaintiffs were bound by 
the watt meters as and when recalibrated in accordance with 
the terms of the contract. 

Mr. Justice Hamilton, who tried the case, held :—(1) That 
the meters could not be condemned as long as the remedy by 
recalibration in situ remained open to the plaintiffs; (2) 
that if the error of any meter could be measured and was con- 
stant, and did not arise from any defective adjustment, the 
necessary rectification of the readings could be made in 
accordance with ascertained and constant error; (3) that 
there could not be held to be any breach of any express or 
implied term of the agreement until the plaintiffs had 
applied for recalibration and it had been refused; and (4) 
that the agreement did not amount to a warranty that the 
instruments installed should measure the amount of energy 
actually supplied, nor did it impose any express obligation on 
the defendants to keep the instruments up to the measure of 
accuracy which could show the amount of energy actually 
supplied. 

In the event, judgment was given for the defendants. 

Turning out as it did, this case is extremely interesting 
and instructive on the question whether there is any warranty 
that a meter will measure accurately. From the point of 
view of the practical man, too, the case is of considerable | 





interest, as it suggests a form of agreement by which the 
liability of all meters to err may be conveniently guarded 


against. Where the supply of current taken is small it may 
not be worth while to take the elaborate precaution of having 
three meters ; but it is manifest that the price of the energy 
required to work an electric tramway system must be such 
as fully to justify the expense of providing and maintaining 
three meters. 


PREVENTING CONDENSATION IN STEAM 
WHISTLE PIPES. 


A VERY simple method of preventing condensation in 
steam whistle pipes has been devised and patented by Mr. 
J. H. Yates, first engineer of the steamship New York, of 
the American Petroleum Company, Rotterdam. The inven- 
tion, it is explained, is based upon the principle that steam 
flowing across the lower orifice of a vertical or nearly vertical 
pipe closed at the top, induces an upward current at the 
centre and a downward current at the circumference of the 
pipe. 

In practice, the usual vertical pipe descending from the 
whistle is connected at its lower end to a horizontal pipe, 
which, for convenience, the inventor calls the ‘‘ whistle 
main,’ through which there is a constant flow of dry high- 
pressure steam. The steam pipes to a steering, dynamo, or 
fan engine, steam pump or feed-water heater are given as 


| examples of what may serve as the ‘‘whistle main.’’ The 
| suggested arrangement is, perhaps, made more clear by the 
| accompanying sketch. In this A represents the connection to 
| one or more boilers, A C is the 
| vertical or nearly vertical pipe connected at any point between 
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‘whistle main,’’ and B a 


A and C to the whistle. 
The inventor points out that the current of steam passing 
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from A to C across the lower orifice of the vertical pipe B 
causes upward and downward currents in that pipe. The 
lightest and hotest portion of the steam passes so rapidly up 
thevertical pipe, down and away to, say, the steering engine, 
that there is no time for condensation to take place, and 
very little heat is lost by radiation. Mr. Yates makes several 
claims for his invention, among which may be mentioned the 
following :—That it keeps the pipes full of fresh dry steam ; 
that the whistle may be relied upon to sound a distinct, 
unvarying note, whether used at intervals of days or seconds ; 
that 164 distinct Morse code blasts have been given by it in 
one minute, notwithstanding that a cord of 150ft. long was 
used; that four or five blasts a second can be given with 
suitable gear; and that the loudest blast of which the whistle 
is capable—only attained with dry steam—begins at the 
instant the cord is pulled, so that no steam is wasted. These 
claims are testified to by masters of two steamships, who 
state that the sound of the whistle comes immediately, that 
it shows no variation in tone or strength, and that no water 
is ever seen coming from the whistle ports. 








MACADAM PAVING MADE WITH CONCRETE 
CUBES. 


ROAD making on a novel plan is being tried on some of the 
public roads in the State of New York, by order of the 
State Highway Commission. The method of construction 
is the invention of Mr. J. Y. McClintock, county engineer of 
Monroe County, and consists in the use of 2in. cubes of con- 
crete instead of the usual stone metalling. The cubes are 
made in a modified form of cement brickmaking machine, 68 
cubes being made at each stroke. The tray of cubes removed 
from the press is placed on a rack and left for 24 hours. 
The cubes are then thrown upon a heap, which is sprinkled 
twice daily. A gang of seven men with a foreman can make 
about 25,000 cubes in a working day: The concrete must be 
fairly dry or the cubes will settle and bulge before the cement 
has set. The concrete is made with fin. gravel. Insurfacinga 
worn road with this material, a very thin layer of screened 
gravel was first laid and rolled with a 12-ton roller, giving a 
finished surface of 16ft. wide, with a crown, of 4in. and a 
thickness of jin. to 2in. The concrete cubes were then laid 
by hand on a width of 15ft. with a guide plank at each side. 
The surface was then covered with a fine loamy gravel, swept 
into the joints and then slowly rolled by the steam roller to 
bring the cubes to an even bearing on the gravel beneath. 
The planks were then removed, gravel was filled in along each 
side, and more of the fine gravel spread on top, wetted and 
swept until the interstices were filled, the surface being 
then given a final rolling. At some places concrete 
kerbs were built instead of gravel filling at the sides. The 
final gravel coating—fiushed with water—was replaced also 
in some cases by a grout of Portland cement, and in other 
cases by an asphaltic road oil sprinkled from a cart. 

About 2600 square yards of road have been covered in this 
way at an average cost of about 24d. per square yard, but this 
cost can be reduced by using less cement and substituting 
concrete-mixing machinery and other devices for the manual 
labour now employed. 





GrEORGE MONTEFIORE Prize.—The late M. George Montetiore, 
founder of the Institut Electrotechnique Montefiore, of Liége, 
bequeathed a sum of 150,000f. for the purpose of establishing a 
triennial prize for the best original work on the scientific advance- 
ment ci progress in the technical applications of electricity. 


The prize, amounting to 20,00uf., will be offered for the first time 
in 1911. The works, which must be in French or in English, must 
be received not later than the 3lst March, 1911. Full particulars 
of the conditions of the award may be obtained from the Secretary 
of the Association des Ingénieurs Electriciens, Rue Saint Gilles 31, 
Liége. 
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ELECTRICITY IN AMERICAN CEMENT MILLS. 


THE increase in the use of Portland cement in the 
United States in the past eight years has been phenomenal. 
The uses of cement have become so developed and diversi- 
fied that almost every line of construction has been 
affected, and in some cases revolutionised. These facts 
have led many new companies to enter the field, and 
consequently there is very keen competition among 
them at the present time. The results of this com- 
petition are for the good of the consumer, for it demands 
the highest quality, and calls for a large output at the 
very lowest possible cost. The operators, in order to sell 
their product at a profit, have had, therefore, to reduce 
the cost of production in every known manner. It is 
astonishing what a large amount of money will frequently 
be expended to put a plant on a profit-making basis. In 
one case a cement company, making 1000 barrelsa day, 
installed additional electrical equipment costing 50,000 dols. 
—say, £10,000—in order to save about 1 cent—one 
half-penny—on each barrel, and the installation was a 
success. 

The manufacture of Portland cement in the United 
States has certain features which differentiate it com- 
mercially from almost any other industry. The raw 
materials underlie more than 20 per cent. of the entire 
area of the country. Their initial cost is, therefore, low, 
the cost of quarrying or dredging is slight, and, owing to 
the eager market, and more particularly to the widespread 
deposits of raw materials, no successful arrangement can 
be formulated to regulate the selling price. The price of 
the finished cement is determined almost entirely by the 
actual cost of the different operations through which the 
raw material passes. In the light of these facts, it is 
obvious that the most prosperous companies will be those 
that adopt the cheapest and most efficient means of 
operating the machinery necessary in cement manufacture. 

The conservatism of the cement plant superintendents 
regarding the adoption of the electric drive has been very 
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marked, but this form of power is gaining ground fast. 
Many cement plants in the western portion of the United 
States are already driven throughout by electricity; 
yet, in the eastern part, the old cement manufacturers 
use the electric drive only where the mechanical drive is 
impossible. The low profits obtained in the cement 
industry demand the continuous operation of each 
machine at its full load. To obtain this, it is necessary 
to have flexibility in the power applied, and the belief is 
gaining ground that electricity permits of greater flexi- 
bility than any other mode of operation. 

It is almost unnecessary to state that the output of a 
plant is based on the output of each kiln and on the 
number of kilns installed. This department is the very 
heart of the plant, and the successful manufacturer 
should provide every means known to keep his kilns run- 
ning and work them to the limit of complete calcination. 
To do this, where rotary kilns are employed, there are 
three different methods of control—variation of the speed 
of the kilns, variation of the rate of feed of the raw 
material, and variation of the coai feed for combustion. 
In these the application of the electric motor plays an 
important part. The eonclusion arrived at by American 
engineers is that where a number of crushers are 
employed they are best arranged in groups, the most 
flexible arrangement being to select a motor of about 150 
to 200 horse-power and drive from a line shaft, each 
pulley being placed on a shaft equipped with a friction 
clutch. Should the number of crushers require more 
than one motor, it is found to be advisable to put in 
another line shaft so arranged that it can be connected to 
the first line shaft by means of a friction clutch. Should 
it be necessary to add more units, this can be easily 
accomplished by placing the crushers either in parallel or 
in series, whichever arrangement is most convenient for 
continuous feeding and taking away of the material. 

It is now generally conceded in the United States that 
a belt drive is the best for transmitting power to the 
cement machines. It is not infrequently that crushers 
get clogged, and it is next to impossible to start them 
again without clearing them out. The motor is partly 


relieved from the enormous shock consequent on the 
stoppage of the machine by the belt drive, and the belt 
would probably slip before the circuit breaker could act. 
This gives a double protection to the machines that it 
is impossible to obtain from a mechanical drive, as there 
is no flexible arrangement that would automatically shut 
down the machine, mechanically driven, when excessively 
overloaded. The belt drive also relieves the motor from 
the consequent jar of heavy starting loads. At one 
cement piant where a crusher was driven mechanically, a 
large-sized shaft was twisted off by the clogging of a 
crusher with a sledge-hammer head. 

It has been the practice until recently to supply man :fac- ; 
turing plants with direct current, especially where variable 
speed motors were needed. The alternating current has 
many advantages, however, especially in cement mill 
equipment. The motors that are exposed to the cement 
dust are so simple in their construction that they need no 
protection, except felt dust guards, for the bearings. The 
spare parts are so few that they can almost be left out of 
consideration. The wiring and automatic 
devices are enclosed in such a manner as to eliminate 
| any sparking, and the motors are better suited to heavy 
overloads. 

The turbine-driven generator is believed by many 
American engineers to have no equal for cement works. 
This point is well illustrated by the following quotation 
from a letter from a cement manufacturer in the United 
States :—* The 8000-kilowatt turbines now in operation 
are giving splendid satisfaction, and there is no question 
in my mind that this type of power equipment is by far 
the best for cement mill practice. We have had abso- 


operating these machines, and from our experience so far 
we are inclined to think that when once properly adjusted 
the turbines will practically run without mechanical 
attention indefinitely.” Many plants keep a card index 
of all generators and motors, and on these cards are 
placed a record of any repairs or tests, together with the 
dates on which such are made. A similar record is kept 
| for the meters, and a regular record is made of the read- 
| ings, both day and night. Some American authorities do 
not hesitate to say that the electric drive pays in every 
case in a correctly designed mill, and it is a fact that 
nearly all of the new plants in the United States are being 
driven almost entirely by electricity. The engravings 
which we give herewith, and on page 436, will serve to show 
in what manner the electric drive is being employed in 
some of the cement works on the other side of the Atlantic. 
The engraving on this page shows a row of five 500- 
kilowatt motors belted to Kent mills at the works of the 
Sandusky Portland Cement Company, Ohio. One of the 
views on page 436 shows twelve 166} k.w. 440-volt General 
Electric motors driving raw material tube mills at the 
| works of the Universal Portland Cement Company, Chicago. 
| These motors are coupled through flexible couplings to 
| the countershafts of the mills. The second view on that 
page shows four 500-kilowatt 440-volt vertical motors 
| belted to Fuller mills at the same works. The bearings 
| of the motors have, we understand, given entire satisfac- 
| tion, in spite of the dust and grit. The third engraving, on 
| page 436, shows a row of six 375-kilowatt General Electric 
| motors driving tube mills through flexible couplings at 
| the works of the Sandusky Portland Cement Company, 
| while the last view shows rotary kilns direct driven by 
| 40 horse-power motors made by the Western Electric 
| Company of Chicago. 





LWAY INVESTIGATIONS. 
No. 1. 


Ir will be remembered that in connection with the 
Board of Trade Conference on Railways (THE ENGINEER, 
June 18th, 1909), a Commission was sent to investigate 
continental railways. The report of the Commission as 
to German railways was included in the Blue-book deal- 
ing with the results of the Conference, and was noticed in 
our issue of September 10th, 1909. The committee sub- 
sequently reported on the railways of Austria and Hun- 
gary, and within the last few days there has appeared 
another Blue-book dealing with Belgian, French, and 
Italian railways. 


(CONTINENTAL RAI 
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AUSTRIA-HUNGARY. 


The railway system in the dual kingdom would appear 
at first sight to be similar to that of Germany, but on 
investigation it will be found that the similarity lies only 
in the fact that the major portion is directly or indirectly 
in the hands of the State. The path has been beset with 
obstacles in distinct contrast to the experience of its 
neighbour, and there are yet many difficulties to be over- 
come before complete successful State administration 
results. In Austria private enterprise provided the first 
railways, but in the early forties the State commenced to 
grant concessions. In 1856, however, it was found that 
the finances of the country were being too heavily 
strained, so private enterprise was reverted to with 
guarantees of interest; but in 1873, following, we assume, 
the example of Germany, the State again undertook the 
construction of railways, and the gradual nationalisation 
of the existing lines. In Hungary the history is about 
the same. 

It is interesting to note, seeing that it is one of the 
problems associated with any scheme for nationalising 
British railways that those Austrian railways that had 
subsidiary interests such as coal mines, iron and steel 
works, hotels, &c., were left in possession of these. In 
the report the principal clauses in the agreement for the 
State acquisition of the Kaiser Ferdinand’s Nordbahn 
are given, and we see that it is stated that “ the coal mines, 
together with the narrow gauge railways appertaining to 
them, shall remain in the possession of the company.” 
Another interesting item, and one that will also have to 
be faced here, should the question ever arise, is that the 
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to be taxed under the Taxing of Railways Law of 1897 


The simple reason for this is that its receipts were hj th. 
and therefore the taxation within the territory served by 
the railway benefited, and had the taxation been based 
on the average results of all the State lines local interests 
would suffer. Consequently this concession was made, 

The State railways of Austria are under the contro] of a 
Minister of Railways, who is appointed by and changes 
with the Government. In Hungary the railways are under 
ja permanent official, responsible to the Ministey of 
Commerce. The Commission says that it is a matter 
requiring grave consideration whether the Hungarian 
practice of a permanent head is not better than that of 
Austria. Political influence is very great in the latter 
country, owing to the various nationalities concerned 
Incidentally, it is observed that any new rule or regula. 
tion in Austria has to be published in seven different 
languages. 

In Austria only 68 per cent.—14,673 kiloms. out of 
21,594 kiloms.—belong to the State or are worked by the 
State. The Sudbahn—1532 kiloms.—is still privately 
owned, and its nationalisation will not be easily accom. 
| plished owing to the railway connections lying in Austria, 
Hungary and Italy. In Hungary, out of 19,176 kiloms, 
j}all but 3212 kiloms. are worked by the State. Private 
| companies are, moreover, controlled by the Government 
|in the matter of time-tables, tariffs and by-laws. This 
| control is exercised through a General Railway Inspection 
Board, which has, inter alia, to see that the roadway, 
| rolling stock, buildings, &c., are kept in proper condition, 

We have previously noted that in Germany there is 4 
General Railway Council, and the Board of Trade Confer- 
ence recommended the appointment of such a body in 
| this country for advisory purposes. There is a State 
| Railway Council in Austria, which “ would appear to owe 
its existence to a spirit of emulation and desire to follow 
the example set by its neighbours.” As in Germany, the 
railways only carry and do not collect or deliver. This 
work is done by “spediteurs,”’ as in Germany. The 
supplementary charges for loading, unloading, cranage, 
weighing, counting, warehousing, demurrage, sheets—and 
even the waybills and receipt forms have to be paid for 
—aiake, the Commission says, “a not insignificant addi- 
tion to the rail charges.” 

Competition between railways is not a mighty factor 
in Austria or in Hungary. Further, pooling agreements 
are made between the State and private railways, as well 





| as between private railways, to obviate any competition. 
| Competition between railways and water-carrying com 


panies, although it exists, is not of much effect. That it 
is there may be proved by the fact that in winter months, 
when the Danube is frozen, the rates for grain, flour, 
wine, and miscellaneous goods between certain points are 
raised. 

Finally, it may be said that luggage porters must be 
paid by the passenger; workmen must obtain a certificate 
and supply their photograph before they can get tickets 
at reduced rates ; the train service is by no means lavish, 
nor is the speed great—‘ in this latter respect the ques- 
tion of maintenance of the lines should probably be 
considered "—and that the hours of duty of the staff 
employed in the manipulation of traffic, of telegraph 
operators where the work is continuous, and of shunters 
and signalmen, is from twelve to sixteen hours. Where 
the sending of telegrams is not considerable the turn may 
be extended to eighteen hours. The hours of duty for 
guards and brakesmen are to be so arranged that the 
monthly average shall not exceed eleven hours per day, 
but they may be employed for fourteen hours at a time 
|on busy lines and eighteen hours on local lines and on 
goods trains. Enginemen must not be employed for 
longer than nine hours on passenger trains and twelve 
hours on goods trains. 


THE AMERICAN SOcIETY OF MECHANICAL ENGINEERS. ~The 
spring meeting of the American Society of Mechanical Engineers 
will be held at Atlantic City, N.J., May 31st-June 3rd, 1910, with 
headquarters at the Marlborough-Blenheim Hotel. In addi 
tion to professional sessions, honorary membership will be conferred 
upon Rein Adit! George W. Melville, United States navy, 
retired, past-president of the Society, on Thursday evening, 
June Qnd, when an address will be made by Admiral Melville. 
The professional sessions will include a meeting on machine con- 
struction and operation, with papers on ‘‘Shockless Jarring 
Moulding Machines,” ‘‘ Engine Lathe Proportions,” ‘‘ Punch anc 
Shear Frames and Improved Methods of Finishing Stay Bolts ;" a 
miscellaneous session, on “‘The Mechanical Engineer and the 
Textile Industry,” ‘‘ The Elastic Limit of Bronzes,” ‘‘ The Hydro- 
static Chord ;” a gas power session, at which reports will be dis- 
cussed and papers presented on ‘‘Gas Engine Generators,” ‘* A 
Regenerator Cycle for Gas Engines using Sub-adiabatic Expan 
sion,” and ‘‘Some Operating Experiences with a Blast Furnace 
Gas Power Plant;” and a power transmission meeting, with 
papers on “Improvements in Lineshaft Hangers and Bearings, 
‘**Friction Clutch Couplings,” ‘‘ Absorption Dynamometer, and 
‘Critical Speed Calculations.” On Wednesday evening, June Ist, 
an illustrated lecture will be delivered on ‘The Effect of Fire on 
Concrete Construction.” 

Liguip FuEts ror Motor Cars.—At a meeting of the Royal 
Scottish Society of Arts, held in Edinburgh on 25th inst.—Mr. W. 
Allan Carter, M. Inst C.E., presiding — Dr. J. B. Readman, 
F.R.S.E , Edinburgh, made a communication on the results which 
he had obtained on a car with various liquid fuels. To make the 
trials as closely comparative as possible the author had selected 
the high road leading from Penrith to Appleby, a portion of which 
was believed to be one of the best roads in Rated. The trials 
were always from the same place and proceeding in the same direc- 
tion, and the series of experiments were all carried out on one day. 
In every case one-fifth of a gallon was introduced into the exper!- 
mental tank. The unmixed fuels used were:—(1) Shell petrol, as 
a standard well-known fuel; (2) 90 per cent. benzol, sp. gr. .550 
(engine very difficult to start when cold); (3) shale motor spint, 
sp. gr. .704 (engine started readily); and (4) shale naphtha, sp. gr- 
.740 (repeated trials proved that the engine starts fairly readily 
with this spirit even when all is cold), ‘The fifth fuel was a mix- 
ture of 50 per cent. benzol, sp. gr. .785. Dr. Readman gave the 
results in a tabular form, from which it appeared that the miles 
ser gallon from each of the mixtures were respectively 18.3, 20./ 
Ps, 18.8, and 18.7. There was no smoky exhaust from any of 
the fuels, and the engine — well with all except No. 4 
(naphtha). He pointed out that benzol gave the best results, but 











Kaiser Ferdinand’s Nordbahn was not, until 1940, 
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THE LONDON TO MANCHESTER FLIGHT. 





Karty last Saturday morning—to be precise, at twelve 
minutes past five o’clock—Mr. Claude Grahame-White 
started from Park Royal on an attempt to fly from 
London to Manchester in competition for a prize of 
£10,000 offered by a contemporary. The conditions of 
the flight have been long advertised, and have hitherto 
attracted no competito:s. Briefly put, it may be said 
that the flight had to be accomplished within twenty-four 
hours of its start, and with not more than two stops on 
the way either for rests or for taking in fresh supplies of 
petrol. 

A few minutes after starting last Saturday, Mr. 
Grahame-White came within the five-mile radius pre- 
scribed by the rules of the contest. Thereafter following 
the main line of the London and North-Western Railway, 
he set off on his journey to Manchester. Keen interest 
was evinced in his progress all along the route, and motor 
cars carrying friends and officials followed the course of 
flight, although sometimes difficulty was experienced in 
keeping level with the aeroplane. Maintaining an 
average speed of about 40 miles an hour, the aviator 
reached Hillmorton, near Rugby, 83 miles from London, 
at 7.20 a.m. This spot had previously been chosen as 
the first stopping place, and here a number of officials of 
the Royal Aero Club were awaiting Mr. Grahame-White’s 
arrival. After a 
ment, he started at 8.25 on the second stage of 
his journey. This stage, it had been settled beforehand, 
should terminate at Crewe, 158 miles from London; but, 
unfortunately, soon after passing Nuneaton, the aeroplane 
engine began to develop faults—we understand, through 
the breaking of the spring of an inlet valve. As a stiff 
breeze was blowing just at this moment, Mr. Grahame. 
White wisely decided to descend, which he did, and came 
to rest in a field at Hademore, four miles south of 
Lichfield. The descent was accomplished not without 
damage, but with the aid of his mechanics, who had 
arrived on the scene, the aviator soon set his machine to 
rights again, and announced his intention of resuming his 


journey as soon as the wind, which since his descent had | 


been increasing in violence, moderated sufficiently. By 
7 o'clock in the evening it became evident that the 
attempt would have to be given up for that day, and it 
was decided that the remaining portion of the distance 
should be attempted the following morning between 
3am. and 5.15 a.m., when the twenty-four hours limit 
would expire. Unfortunately, the wind did not decrease 
as anticipated, and during the night the aeroplane was 
seriously damaged through being overturned by its 
violence. Continuance of the flight was now impossible, 
and Mr. Grahame-White and his friends were forced to 
return to London. 

The aeroplane used in this attempt is of the Farman 
type, slightly different, however, from previous examples 
by reason of the fact that the two side panels have been 
discarded, so as to render the steering apparatus more 
efficient, while decreasing the total weight of the machine. 
The main planes have a span of 324ft., and the aeroplane 


is fitted with a seven-cylinder 50 horse-power Gnome | 


rotary motor and a Chauviére propeller. 

Repairs were speedily undertaken, but in the meantime 
M. L. Paulhan, the well-known French aviator, had 
signified his intention of competing for the prize, and at 
the beginning of this week brought his aeroplane, 
which like Mr. Grahame-White’s is a Farman biplane, 
over from France. By the evening of Wednesday 
the French machine was fully erected, and the English 
one repaired, and at 5.21 M. Paulhan rose from the 
ground near Hendon, to the north of London. Ten 
minutes later he had come within the five-mile radius, 
when, turning, he proceeded rapidly north. His arrange- 
ments differed somewhat from those of Mr. Grahame- 
White. M. Paulhan, believing in accomplishing as great a 
distance as possible without coming to earth, had made 
preparations through his agent, Mr. Holt Thomas, to be 
followed in his flight by a special train on the London 
and North-Western Railway, which would carry his 
friends, spare parts, and stores. Excellent progress was 
made, and, unmarred by any disadvantageous occurrence, 
the flight was carried as far as Lichfield, 117 miles from 
London. Here, at 5 minutes past 8 p.m., M. Paulhan 
descended without damage, and was only prevented from 
proceeding farther by reason of the darkness. 

Meanwhile, Mr. Grahame-White, who, in ignorance of 
M. Paulhan’s start had been quietly resting, had started 
from London as soon as he was informed of his rival’s 
attempt to forestall him. In this respect the events of 
Wednesday bear a close resemblance with the circum- 
stances attending M. Blériot’s successful flight across the 
Channel last July, and Mr. Latham’s attempt to follow 
him. Leaving Wormwood Scrubs at 6.29 p.m., Mr. 
Grahame- White followed the course taken by M. Paulhan, 
but was forced to descend at Roade, 60 miles from Lon- 
don, at 7.55. 

At Roade and Lichfield the two competitors thus 
remained throughout the night, and in each case they 
decided to resume their respective journeys at 3 a.m. 
yesterday (Thursday) morning. Ten minutes before this 
time Mr. Grahame-White left Roade, and with guidance 
from the lamps of the motor cars accompanying his 
flight, he made a strong effort to overtake M. Paulhan at 
Lichfield, fifty miles ahead. Again, however, engine 
troubles intervened, and he had to land at Polesworth, 
10 miles south of his rival’s resting-place, at 4.13. Leav- 
ing Lichfield at eight minutes past 4 a.m., M. Paulhan, by 
an excellent flight, characterised by that good fortune 
which has always been his, flew. without stop to 
Manchester, where he arrived at half-past five. Deduct- 
ing the time of his rest at Lichfield, we find from the 
figures given above, which are not as yet officially con- 
firmed, that M. Paulhan accomplished the 185 miles from 
London to Manchester in 8 hours 56 minutes, and with 
the rest at Lichfield in 11 hours 59 minutes. 
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A SMALL AIR COMPRESSOR. 


A WELL-DESIGNED and efficient air compressor on a 
small scale can be adapted to numerous uses in many work- 
shops, power houses, running sheds, and elsewhere. Indeed, 
the variety of purposes to which such a machine may be put 
is unlimited, and immediately suggest themselves on the 
advent of a satisfactory design. The air compressor here- 
with illustrated has been patented and constructed by Gabriel 
and Co., Birmingham, and although primarily intended for 
use in conjunction with alarm and speed indicators on motor 
cars, its design is such as to render it adaptable to many 
duties. 

The accompanying engravings show sufficient of the details 
of this compressor to make its action clear. A single tee- 











short period for rest and refresh- | 














SMALL AIR COMPRESSOR 


shaped brass casting forms the pump barrel, which in the 
example before us is bored to receive a piston Qin. in dia- 
meter. Between each end cover and the piston, which fills 
about two-thirds of the length of the cylinder, a chamber is 
thus formed. Into either chamber air is sucked by the motion 
of the piston through a non-return ball valve, one of which is 
situated on each cover. On the return of the piston the air 
thus imprisoned is forced through a.second ball valve con- 
tained in a boss forming part of the-body-casting- From the 
chamber formed within this boss an inclined drill hole leads 


| to a passage extending longitudinally through the body from 


end toend. Either end of this passage can be plugged up 
as convenient, and delivery taken from the other. The piston 























Ky b+ 
























































DETAILS OF THE COMPRESSOR 


is driven from a shaft extending through the branch of the 
body casting. This shaft has formed at its end a small crank 
which projects through a hole in the side of the hollow piston 
into its interior, where the crank is coupled by means of a 
connecting-rod to one end of the piston. Suction thus takes 
place at either end of the stroke, so that delivery is practically 
continuous. ' A cover plate screwed to the top of the body can 
be removed, and, as’ shown in the plan, exposes a hole 
drilled in the top of the piston, through which the crank-pin 
and connecting-rod end are seen. When running, the 





interior of the piston is filled with oil, so as to act as a bath 


to the moving surfaces. The formation of the passages from 
and to the delivery valves is effected by drilling from the out- 
side, and subsequently tapping and plugging up the holes 
where required. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vf our 
correspondents. ) 





LOCAL GOVERNMENT BOARD AND THE VETO. 


Sir,—Some correspondence, &c., has recently appeared in the 
columns of one of your contemporaries on the above subject 
—which is one of supreme importance. This has interested 
us very much. The contributors to the discussion in question, 
which deals with the extent to which the Local Government 
Board should have the power of veto over the use of certain 
materials by municipal engineers, would appear to concur on the 
point that the Board should have some measure of control and 
advisory power over the various local authorities, and with this we 
are in complete agreement. We would, however, venture tu 
express the opinion that this important power, in order to secure 
the maximum of impartiality and efficiency, should not be in the 
hands of a single official, who may not be in complete touch with 
ul the modern improvements in plant, or who may hold views not 
in line with those entertained by other engineers of experience 
and the profession generally. 





In this age of speciality and rapid progress, what is wanted in 
such an important department—dealing as it does with engineer- 
ing works of great magnitude in constant succession—is a com- 
mittee of gentlemen of knowledge and experience to whom can be 
referred questions such as the permissibility of the use of certain 
materials, and the loan period which should be assigned for works 
carried out with such materials. This committee should incltide 
representatives of the other great spending departments which have 
much to do with engineering, such as the Admiralty, War-office, 
Post-office, &c. These naturally have opportunities of ascertaining 
the reliability and behaviour of different appliances and materials 
in the course of their experience (in which connection it may be 
worth while calling attention to the fact that some of the materials 
which are vetoed or penalised, by the Local Government Board are 
in extensive use by the other departments). 

Nor should even the deliberations and decisions of this com- 
mittee form a final resource; we are of the opinion that in 
important cases the matter should be submitted to another and 
larger committee composed of gentlemen of eminence in the pro- 
fession. We would suggest that a suitable panel would comprise 
the presidents, or an elected member, of the various big societies 
such as, for instance, the Institutions of Civil, Mechanical, and 
Electrical Engineers, the Gas Institution, the Iron and Steel 
Institute, &c. This would ensure that matters with regard to which 
there is any doubt or difference. of opinion would be probed into 
by men of extensive experience and of .uthority in the engineering 
world, and prevent any question of arbitrary judgment, pet 
theory, and unfair restriction arising. 

As we have mentioned in the beginning of this letter, the ques- 
tion we now raise is of the most vital importance to numbers of 
firms and authorities ; the former, inasmuch as the Local Govern- 
ment Board veto has a most far-reaching effect on their trade and 
prospects, the employment they are able to afford, and_so forth ; 
and the latter, in that it is without doubt to their interest to be 
able to secure the advantage of the use of the most~ up-to-date, 
reliable. and economical materials. 

We trust that the matter may call forth some interest and useful 
comment from your readers. 

London, E.C., April 25th. 


AN ENGINEERING Firm. 


THE STOAT’S NEST DERAILMENT. 


Sir,—It is conceivable that some such twisting or unscrewing 
action as that alluded to by your correspondent ‘‘C. D. 8.” might 
occur in the case of carrying wheels. It necessarily goes on in the 
case of driving wheels, which are therefore fitted with keys ex- 
tending a short distance into the axles. These keys are not 
considered to be essential for any other wheels, whether those of 
an engine or of a ceach. Moreover, there is an objection to them 
in that cracks are liable to be developed at the.corners of the key 
seats on the outside bosses of the wheels The keys, however, 
tend to prevent a circumferential movement between the wheels 
and their axles, and the question is whether the Stoat’s Nest 
accident would have happened if the wheels of the derailed coach 
had been keyed. I think it might have occurred, notwithstanding, 
because a key would not have prevented the loose wheel from 
shifting outwardly, or transversely, on the axle if the pressure on 
the inside face of the tire, due to rubbing against a check rail, 
facilitated such shifting. Otherwise, it seems to me that a key 
would have resisted the unscrewing action only till such time as 
the wheel became so loose as to cause the key to be sheared 
through circumferentially, owing to the slip between the wheel 
seat and the axle; but it is doubtful whether sufficient stress 
could be set up to effect shearing in the case of a coach wheel. 

London, April 241 h. F. W. BREWER. 


SCREW PROPULSION. 

Sir,—On this subject the following sentence in your special 
article of the 1st inst. should be weighed:—“‘ . . the intlu- 
ence: of-the screw pervades a column of water of substantial 
dimensions in the fore-and-aft direction, and this influence extends 
far enough forward to cause a marked diminution of pressure on 
the after part of the ship, thereby causing a virtual increase in 
resistance.” 

This column of water, it is well known, follows the ship ; and 
the fact suggests the inquiry as to the best position for the screws, 
in order that the increased resistance may be exerted on a smaller 
area of hull surface and+the benefit of the following wave in aid of 
propulsion be more ‘fully exerted on the afterbody. 

The adoption of twin or multiple screws opens up facilities for a 
practical solution of the question of position. In each of those 
successful ships the Lusitania and the Mauretania one pair of 
screws is placed well forward. It is, perhaps, a question whether 
the excellent speeds obtained by those ships might not have been 
more economically reached if it had been practicable to place all 
four screws further forward. The safety of the propellers from 
injury no doubt suggests keeping them well within the width of 
the ship. But in smaller ships it seems evident that an ideal posi- 
tion for the screws could be obtained by adapting the design of 
the hull to this end. R. M. 8. 
April 26th. 








A seEriEs of tests has recently been made to determine 
the strength of the metallic filaments of lamps and their resistance 
to shock. The lamps were tested by placing them at the bottom 
of an inclined plane, and rolling rubber balls filled with lead down 
the plane. The shock was varied by starting the balls at different 
distances from the lamps. . It was found that with lamps of equal 
voltage the strength of the filament varied inversely as the candle- 
wer and for lamps of equal candle-power the strength varied 
inversely as the voltage. In some lamps it was found that certain 


parts were more sensitive to shock than the filaments. When the 
filaments were heated to a white heat they became too flexible to 
be broken by a shock, but the loops were distorted under repeated 





blows until they came in contact with each other, 
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A LARGE BORING LATHE 
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A LARGE BORING LATHE. 





the board. In this manner the capacity of the instrument is 
much increased for the same size, and the end room required 


A SPECIAL boring lathe has recently been constructed by | for it is hardly greater than that taken up by the head of an 


Tangyes, Limited, of Birmingham, for Walter Somers and 
Company, of Halesowen, for boring marine shafting. Two 


views of this fine tool are given in the accompanying en- | 


gravings. 

The machine is provided with two hollow spindles each 
driven by a separate variable speed motor. These spindles 
are so arranged that they can be coupled together when re- 
quired to deal with one long shaft, boring from either end ; 
or they can be used as two separate lathes for short shafts. 
The bed is 78ft. long, and has been so designed that 
additional lengths can be added as desired. Each headstock 
is driven through change speed gearing, which, with the 
variation of speed of the motor, allows for a wide regulation 
of speed for large and small holes, and for different classes of 
material bored. 

The feed motion is driven through change wheels so that 
practically any rate of feed is obtainable. The shaft or 
shafts to be operated upon are carried in the hollow spindles 
secured by screws, and revolve on rolier bearings. The 
boring tool is carried in the saddle which is provided with 
two sets of self-centering gripping jaws, so that it may be held 
rigidly in line. 
for. 


| 


| 


| 


| 
} 
} 


Hand movement of the saddle is also arranged | 
A lever will be seen on the left-hand side of the top view. | 


This can be attached anywhere along the shaft, and with it | 


the operator has control of the feed motion. 


He can either | 


stop, start, or reverse at quick speed, so that he need not | 


move from the end of the shaft being turned. 


The saddle itself can be stopped or started independently | 
of the feed motion, and is actuated from a screw in the centre | 


of the bed. 


It can be also used as a turning saddle by re- | 


moving the self-centering gripping jaws, and putting on an | 


ordinary compound rest. 


The heads have special provision | 


for maintaining their alignment. A tool for cutting internal | 


threads for such work as housing nuts, &c., is also provided, 
but not shown in the engravings. The roller steadies are so 
arranged that they can be moved along the bed by hand or 
lifted out of the way, and the boring saddle moved close up 
to the spindle. 





AN IMPROVED DRAFTING MACHINE. 


THE drafting machine is now a well-recognised aid to 
accuracy and despatch in the drawing-office, and in the im- 
proved form of the ‘*‘ Universal’’ machine for which John 


Davis and Son (Derby), Limited, are agents in this country | 


its usefulness has been considerably increased. - The closely 


corresponding design existing between many mechanical con- | 


trivances and certain parts of the human structure has been 
frequently commented upon, and in the drafting machine we 
have a particularly fine example of this resemblance. As 
will be seen from Fig. 1, the similarity between its move- 
ments and those of the human arm is striking, while the 
construction of the machine is almost identical with that of 
the bones in the arm, even down to the wrist-like action of 
the protractor. 

In Fig. 2 the latest form of machine is shown. The older 
form, it will be remembered, was provided with an anchor 
piece intended to be fastened to the left-hand edge of the 
drawing-board. As will be seen, this has now been replaced 
by a central anchor attached midway along the top edge of 


ordinary tee-square. Other improvements consist in making 


Fig. 1 


the joints with ball bearings, which, although quite rigid and 
free from backlash, are easily worked. The solid rods of the 
previous design have now been replaced by light elliptical- 
shaped tubes, the end portions for the ball-bearing joints 
being soild and welded electrically on to the tubes. All parts 


Fig. 2—-THE UNIVERSAL DRAFTING MACHINE 


are now made interchangeable, and where wear is likely to 


| take place means for adjustment are provided. 





As in the earlier design, the protractor can be rotated about 
its pivot, so that the scales may be set to any desired angle. 
An automatic catch clamps the protractor at angles of 0 deg., 
30.deg., 45 deg., 60 deg. and 90 deg., while-a second clamping 
arrangement holds the protractor in any other position inter- 
mediate between these. The exact form of scale engraved on 
the protractor depends upon the particular class of work— 
mechanical, architectural or surveying—which the draughts- 
man is engaged upon. For this reason the different protrac- 
tors are made readily interchangeable on the same machine. 
The scales are likewise open to choice both as regards their 
readings and the material of their construction.’ One of the 
latest forms is in metal, of the same shape on its top surface 
as the ordinary wooden scale, but hollow beneath, thus pre- 


| and heats them. 








senting very little surface to the paper. Where it js desired 
to employ the machine occasionally on a larger drawing thar 
usual, an extension piece of a construction similar to that 
portion of the original machine which corresponded to ee 
forearm may be introduced between the protractor and the 
cross-bar to which it is ordinarily attached. 


A NEW AMMETER. 


SOME important advantages are claimed for 4 
ammeter which is being put upon the market by the firm of 
Isenthal and Co., of 85, Mortimer-street, W. The Instru- 
ment is suitable for either direct or alternating currents. and 
when used with the latter it is claimed that the accuracy jg 
independent of the periodicity and wave-shape. So far asthe 
actual meter is concerned, the design is the same as that of 
the Wiston instrument, and in consequence all the excellent 
qualities, such as independence from stray magnetic fields 
&c., are retained. A shunt is employed in the usual manner. 
and by using shunts of different resistances small and heavy 
currents may be measured with the same instrument. From 
the accompanying diagram it will be gathered that the 
moving coil of the instrument is connected across two Oppo- 
site corners of a Wheatstone bridge, the four branches of 
which are composed of thermo elements. The two other 
corners of the bridge are connected across the shunt in the 
main circuit. A small current traverses the thermo elements 
The moving coil is traversed by the 
thermo-current of the two parallel groups of thermo elements 


new 





DIAGRAM OF CONNECTIONS 


in series. In order that the instrument shall always read 
accurately, irrespective of the temperature of the room or 
power station in which it is used, an adjustable resistance is 
provided as shown diagrammatically on the right, and this is 
shunted across the movable coil of the instrument. A ther- 
mometer is also fixed on the instrument, and by reading this 
thermometer and adjusting this variable resistance to a value 
determined from the thermometer reading, temperature errors 
are entirely eliminated. By means of compensating resist- 
ances the branches of the bridge are so adjusted as to render 
it impossible for any part of the current which is thermally 
produced to enter the outside leads. It is evident that with 
such an instrument no troubles should be experienced in the 
direction of alteration of the zero position as often occur with 
hot wire instruments, and since the meter is constructed on 
the ordinary Weston principle, it is dead heat. In connec- 
tion with hot wire instruments, the makers point out that 
meters intended for currents below 5 ampéres cannot be used 
with separate shunts for the determination of higher currents 
owing to considerable drop of potential. These instruments 
are by no means limited to laboratory use, but can be carried 
about and employed for general testing purposes, and with 
the exception of the temperature correcting device their 
appearance resembles the ordinary portable Weston instru- 
ment. They are contained in walnut cases, the covers of 
which are provided with windows for showing the scale, the 
moving coil, the thermometer, and the scale used for tem- 
perature correction. The instrument can also obviously be 
used as a millivolt meter. 





WEIGHT-CARRYING DrvicE.—A contrivance has recently been 
brought to our notice by the firm of Pfeil and Co., of 145 to 15/7, 
St. John-street, Clerkenwell, E.C. It is claimed that with the aid 
of this new device packages weighing 2cwt. or more can be readily 
transported without fear of injury either to goods or persons. The 
arrangement has two handles attached to hooks, which grip the 
article to be carried. The carrier is capable of adjustment, so that 
articles of various dimensions can be dealt with. 


New Cross-CHANNEL TURBINE STEAMER.—There was launched 
from the shipyard of John Brownand Co., Clydebank, on April 25th, 
the turbine steamer St. Petersburg, for the Great Eastern Railway 
Company’s Harwich and Hook of Holland service. The vessel isa 
sister ship to the Copenhagen and the Munich, also designed and 
built at Clydebank, the performances of which on service have been 
thoroughly satisfactory. The principal dimensionsof the St. Peters- 
burg are :—Length (overall), 343ft.; breadth (moulded), 43ft.; 
depth to awning deck, 26ft. 6in ; and measurement about 2600 
tons gross. Accommodation is provided on the lower, main, and 
awning decks for over 300 first-class passengers, and on the lower 
and main decks for 110 second-class. The greater part of the first 
class accommodation is arranged in rooms of two berths, while on 
the awning deck a number of cabins are-each fitted to accommodate 
one person. The second-class passengers are berthed in rooms con- 
taining from two to ten persons., A large proportion of the 
accommodation for both classes can be apportioned for the exclusive 
use of ladies. The first-class dining saloon, a handsome apartment 
on the lower deck, occupies the full breadth of the vessel and is 
seated for 62 persons. The propelling machinery, which is being 
constructed by the builders, comprises a set of Parsons steam tur- 
bines, consisting of one high-pressure two low-pressure turbines, 
with two astern turbines fitted within the low-pressure turbine 
casings. Steam is supplied by five large single-ended boilers, 
working on the closed stokehold sfstem of forced draught. | lhe 
St. Petersburg is to be placed in her station in the beginning of 
July, after which this service will be maintained entirely by turbine 
steamers, 
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EARTHED v. INSULATED NEUTRALS IN 
COLLIERY INSTALLATIONS.* 
ay W. WELLESLEY WOOD, Associate Member. 


Aareat deal of attention has recently been attracted to the 
question whether a three-phase colliery installation should work 
with an earthed or insulated neutral, and not only are there a 
number of supporters of both systems, but also a number of long- 
standing examples of each at work both on high and medium 
pressures, and with current taken in some cases from a supply 
company and in others from their own generating plant. Condi- 
tions vary 50 € 
and perhaps necessary in one case may be absolutely dangerous 
[he principal advantages of each system are as 





jn another. 
follows: 
Karthed Neutral, Tnsulated Neutral. 

(1) Maximum potetential to (1) Danger of shock and explo- 
earth of any phase limited to sion is reduced, as contact with 
58 per cent. of line voltage. earth and one phase does not 

complete the circuit. 
(2) Leakage to earth probably (2) An earth on one phase 
in isolation of the does not cause an interruption 
damaged circuit. of supply, for the same reason. 

(3) Leakage tripping devices (3) Stress on insulation under 
can be used which switch off normal circumstances is less, 
the supply when an earth occurs and liability to flash to metallic 
on one phase, reducing danger casings considerably less. 
of shock and explosion. 


results 


(4) Only two-trip coils instead 
of three are required to protect 
each circuit where an automatic 
switch is installed, 

Power taken from a supply conpany.—As the principal considera- 
tion is the safe operation of the underground plant, it is only 
proposed to consider briefly how the question affects generating 
machinery and transmission lines. Many collieries now take 
their power from a supply company, and where such an installa- 
tion is connected without the intervention of a transformer, 
advantages 1 and 2 of the insulated system are minimised, as an 
earth on any part of the supply company’s mains—possibly in 
another colliery—will have the same effect as an earth on the 
installation, but be beyond its control. Under such circumstances, 
and particularly where the voltage is high—say, 5900 or over—it 
is probably better to earth the neutral so that a faulty installation 


reatly in collieries and mines that what is suitable | 


is isolated, and the stress to earth on healthy plants kept per- | 


manently at 58 per cent. of the line volts. In a high-tension 
installation the factor of safety of installation is often small, and 
the sudden rise of pressure produced by an earth on one part of 
the system may damage the insulation of another part or cause a 
flash-over on motors, Where the supply is transformed the 
colliery circuit is a separately insulated one, and the above does 
not apply. 
(renevating plant. —As far as the generating plant is concerned 

where a colliery has its own supply—the earthing or insulating of 
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Fig. 1. 
(1) Transformers connected star to star, neutral earthed, generator neutral 
earthed, 
(2) Earth occurs on one phase and short-circuits it. 
(3) Voltage on shorted phase falls to zero, on other two rises to full-line 
volts, increasing stress on insulation of two phases in ratio of 58 
to 100, 


the neutral makes very little difference, as although with alter- 
nators in parallel triple-frequency currents may give trouble with 
an earthed neutral, this can be got over by only earthing the 
neutral of one generator, or by the introduction of choking coils, 
and this point was discussed in Mr, Rider’s paper on the London 
County Council tramways. The conditions, moreover, under 
which most colliery stations work are less strenuous than in those 
of a supply company, where interruption of the service affects a 
large number of concerns, so that the earthing of one generator at 
atime would probably work satisfactorily. 

As far as transmission is concerned, the 
question of earthed versus insulated neutral is a very open one 
indeed, especially on voltages under 20,000, and the President of 
the High Tension Committee of the American Institution of Elec- 
trical Engineers, in opening the discussion on this subject, puts his 
conclusions as follows :—‘‘ That some plants grounded the neutral, 
and its engineers considered it safe, and would never think of 
running in any other way, whilst the engineers of plants which did 
not ground the neutral would never think of doing such a thing.” 

Where the neutral is earthed, it has sometimes been found 
possible in emergencies to keep up the supply with two lines and 
an earth return, while with an insulated system the supply can be 
maintained with an earth on one phase, if the insulation of the 
system has a sufficient factor of safety to withstand the full-line 
voltage between any part of it and earth. These points are of more 
importance on a supply company’s system than on the average 
colliery installation. 

Before considering the underground plant it is interesting to 
note that under certain conditions it is possible to get the full-line 
voltage to earth in two phases of a system even with the neutral 
earthed on both high and low-tension sides of the transformers, if 
these are connected star to star, and the generator neutral is 
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Fig. 2.—VARIOUS TYPES OF LEAKAGE INDICATORS. 


insulated. This is due to the instability of the neutral point 
under such conditions, and is illustrated in Fig. 1, Very often 
the er indication of anything wrong is the arcing of the lighting 
arresters, 

Underground plant.—The chief considerations in the under- 
ground plant are safety as regards shock and explosion, reliability 
and simplicity in working, and cost both of the installation and 
maintenance of the same. 





* Paper read before the Institution of Electrical Engineers, 


Danger from shock.—Although even on a perfectly insulated 
system of large size, or working at high pressure, it is possible to 
get a severe shock from the capacity effect alone, and without any 
actual circuit being completed, there is no doubt that on such a 
system there is less danger of fatal results from accidental contact 
with one live phase and earth, and particularly so on medium- 
pressure installations. It must be noted, however, that very often 
on these medium-pressure systems the neutral point is connected 
to earth through the resistance of the leakage indicator, the connec- 
tions beingas shown on Fig.2. Thisresistance is generally designed 
to pass several hundred milliampéres, which is sufficient to give a 
fatal shock, and while it is, of coure, much safer to get a shock in 
series with such a resistance which limits the current, this danger 
}can be reduced by using the same electrostatic type of indicator 
| usually supplied for higher voltages or by the Nalder type of 
instrument which only passes a few milliampéres. Considered 
| from this point of view there is no doubt that a system with 
| earthed neutral presents greater dangers. 
| Limitation of voltage.—With an earthed system the voltage 
| between any point and earth cannot exceed 58 per cent. of the 
| line pressure, but as fatal accidents have occurred with voltages as 
| low as 150, this limiting of the voltage is not of any great advan- 
tage, particularly in a colliery where the conditions are such as to 
| make the men specially susceptible to the effects of electric shock. 

Earthing of metal casings.--The best protection against the danger 
of shock from conducting bodies does not lie either in the earthing 
or insulating the neutral, but in properly protecting or enclosing 
all live parts, and in efficiently earthing to the surrounding ground 
all motor frames, switch cases, &c, The eart. wire should be 
large enough safely to carry the load which will slow the fuses of 
the plant it protects, and it should be frequently tested for con- 
tinuity. In a dry pit it is often difficult to get a good earth 
connection, and to meet this difficulty some engineers carry either 
a separate cable or core for earthing purposes only, but this 
| method may possibly be a source of danger unless the system is 
| also earthed underground, and Fig. 3 has been prepared to 
| illustrate this. For example, on a three-phase system with an 

earthed neutral, and an earth-plate at the generating supply end, 
|a leak takes place near the motor on one of the outers. This 
motor is at work in a more or less insulating stratum, so that 
the resistance from the ground to the earth-plate at bank—except 
through the earth wire—is very high. The motor makes bad 
contact with the ground on which it stands, and there is a very 
considerable difference of potential between this ground and the 
motor. Any one standing on this ground and touching the motor 
| ease will get a possibly fatal shock. If the neutral is insulated it 
is necessary to have a leak on one of the other phases at bank 
before the same conditions can apply. It may be thought that 
this is a rather exaggerated case, but a non-fatal shock on 
somewhat the same principle as outlined above, and due to 
variations in the resistance of the strata, occurred recently 
in a colliery in Scotland, and on measuring the resistance between 
| an earth-plate at bank and an earth connection at the bottom 
of the shaft, this was found to be 300,000 ohms With regard 
to this question of earthing, Messrs. J. G. and R. G. Cunliffe, 
in a very interesting paper read before the Manchester Local 
Section, have shown that the resistance of an earth-plate is 
| often very considerable. By the kind permission of the authors 
several curves from their paper were reproduced. Of these curve I. 
showed that quite apart from any question of the intervention of 
non-conducting strata, as mentioned above, the resistance between 
two plates, each 1}ft. square, and arranged 200ft. apart, might be 





about 30 ohms, sc that a leakage current of a few ampéres would 


cause a big drop in potential. Another important point shown in 


| curve II. was that nearly 50 per cent. of this drop occurred within 


|earthing the metallic dead portions of any 
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3ft. of the plates. It appears al] the more nece: 





several earth-plates distributed over the installation. 
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Fig. 3. 


(1) Motor at work in high-resistance strata, or in motor-room with such 
strata intervening, both above and below, between earth-plate at 
bank. No earth-plate underground. 

(2) Leakage or earth on one phase at same level as motor. Latter on 
concrete foundations insulated from surrounding ground, and main- 
tained by earth wire at same potential as earth-plate at bank. 

(3) Considerable difference of potential between motor and surrounding 
ground, with possibility of shock due to phase volts. 


showed that there is no great advantage in making each plate more 
than about 4square feet in area. (Wedonot reproduce these curves. ) 

Danger of faulty insulation.—There is, however, a_ possible 
danger of shock which cannot be guarded against in this way, and 
that is by coming in contact with faulty insulation, such as an 
unarmoured damaged cable. With an earthed system shock as 
before is certain ; with an insulated system it is likely to be less 
severe. Where cables are armoured or enclosed in a metallic 
covering this danger cannot occur as long as the armouring or 
cover are efficiently earthed and electrically continuous. If, how- 
ever, a careless jointer leaves the armouring disconnected after a 
hurried repair, or the armouring is eaten away by bad water, Xc., 
the conditions are now more dangerous than before, as an earth 
may cause a considerable length of armouring to be alive, any part 
of which will give a shock. For this reason many colliery engi- 





| neers object strongly to the use of armoured cables as being likely 
| to produce a false teeling of security. 


Danger from explosion.—It is very doubtful whether many 
colliery managers would instal electric plant at all in places where 
there is real and constant danger of inflammable gas or coal dust, 
as it seems fairly certain from recent experiments that an are or 
flash with any moderate amount of power behind it will ignite 
either gas or coal dust in suspension if present in suitable propor- 
tions. With an earthed neutral, failure of the insulation of one 
phase to earth is practically bound to produce such a flash, while 
with an insulated system an earth on one phase shows on the 
leakage indicator, and there is, at any rate, a greater chance of 
isolating the section before any are occurs. 

Reliability of supply.—It is sometimes desirable to run certain 
plant even although it may be in a damaged condition. The 
stoppage of, say, a main haulage gear will disastrously affect the 
day’s output of coal—a matter of very great importance to the 
colliery manager—and very possibly if the plant can be kept going 
for a few hours till the end of the shift the fault can then be 
remedied without disorganising the working of the pit. In many 
such cases it may be perfectly safe and advisable to run, and as 
the majority of failures of colliery plant are leakages to earth, an 
installation with earthed neutral is likely to give more trouble 
than an insulated system. 

If leakage trips are indiscriminately used, it is probable that 





unnecessary interruptions from trivial causes may be sufficiently 


troublesome to prejudice the manager against electricity, and lead 
him to adopt some other motive power. 

Leakage tripping devices, —Several very interesting devices have 
been recently pst on the market arranged to cut off current as 
soon as any leakage current exceeding, say, } ampére flows. They 
are only designed for use on a system with a neutral earthed 
either directly or through a resistance, and the current at which 
they operate can be adjusted to different values on different 
feeders as may be required. It is claimed that by using such 
switches in connection with armoured cables danger from shock 
and explosion is largely avoided, and Mr. Wedmore, in » paper 
read at Barnsley, gave the results of some very useful experiments 
on cables which tended to show that with such a device and 
armoured cables it was very unlikely that a fall of the roof could 
| so damage the cable as to cause flashing or arcing externally. 
Even without the leakage trips and with only the ordinary over- 
load devices it appeared to be generally necessary to subject the 
cable to ‘successive blows of a heavy hammer” before flame 
occasionally issued, and apparently also high-tension supply wa: 
safer in this respect than medium pressure. In case a cable were 
actually suddenly severed. it seems hardly possible that a flash of 
sufficient energy to ignite an explosive mixture could be avoided, 
whether a leakage trip was installed or not, and particularly if the 
point of failure was comparatively near generating plant of large 
capacity. It must be borne in mind, however, that many cables 
are run in places where there is no danger of explosion or of 
mechanical injury. It must be also noted that these devices 
depend absolutely on the continuity of the armouring or earthing 
being maintained, and if through carelessness or other cause this 
is not done, they afford little protection against explosion, and 
practically none against shock. A motor standing on concrete 
foundations is on a very good insulator, and if the earth connection 
is broken or inoperative, insufficient current would flow to operate 
| the leakage trip in case of leakage to the motor frame, which 
would then be raised above earth potential—Fig. 4. We have 
previously seen that as long as earth connections are kept in good 
order, there is no danger of shock from motor, or switch casings, 
or armouring, so that while there are undoubtedly many cases in 
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(1) System with leakage tripping device, and earthed neutral. 

(2) Earth or leak on motor. Earth wire broken. Motor on concrete 
foundations, and practically insulated from earth, hence tripping 

| device inoperative. 

| (3) Motor frame at potential of one phase, with possibility of shock to 

| surrounding earth due to phase voltage. 











Fig. 4. 


which a leakage device may be of considerable use there are also 
many others where it would not justify the increased expenditure 
and would probably prove rather a nuisance. These devices, 
moreover, do not protect against shock from live terminals or from 
contact with a high-resistance leakage. 

Simplicity of installation.—In the author’s opinion, the simpler 
the installation can be made the more likely it is to be kept in 
good working order, and it has generally been found in the past 
that it is better to rely upon having good men to look after the 
plant and see that small details such as earthing, &c., are properly 
attended to than on automatic appliances, 

Stress on ‘nsulation.—As long as a system with insulated neutral 
is in good order the stress on the insulation is 16 per cent. less 
| than on an earthed system, so that under equal conditions its 
| factor of safety is greater. There is no doubt also that much 
greater clearances and creeping distances to all metal work must 
be provided where the neutral is earthed, to give the same factor 
of safety as on insulated systems. The advantage of the earthed 
system is that an earth on one phase soon isolates the fauty part, 
and does not increase the stress on the other parts of the system, 
while a similar occurrence on an insulated system doubles the 
stress on the other places, and is likely to cause further break- 
downs This point is of greater importance on extra high 
voltages. 

‘ost of installation.—While not necessarily the first consideration, 
the question of cost in all engineering problems is of very great 
importance, and one that will not be neglected by the colliery 
manager, whose business it is to get the best possible financial 
results. Where automatic oil switches are used, three relays, one 
in each phase, are needed with an earthed neutral, and only two 
with an insulated neutral. If many switches are needed, the 
difference in first cost may be considerable. The cost of armoured 
cable is often nearly double that of unarmoured, so that if these 
are run in places where there is no danger of accidental contact, 
damage from falls of roof, or sets off the line, or of explosion, 
armouring is an unjustifiable expense. The cost of maintenance 
is generally of greater importance than first cost, and it is here 
that the simplicity of the installation is of primary importance. 

Conclusions —No hard-and-fast rules can be laid down, and 
every case should be considered broadly on its own merits, but it 
certainly seems that generally an insulated neutral is better 
where permanent plant is at work and the cables are not very 
liable to mechanical damage. Where portable machines such as 
coal-cutters are used, or where cables are liable to frequent hard 
usage, it may be worth while to use automatic devices ; and in 
this case, if a separate transformer were used to supply this plant, 
its neutral could be earthed—and preferably through a resistance 
—without interfering with the remainder of the system. Such 
devices, however, will require constant inspection. There is 
another very important case which has not so far been considered, 
and that is where small lighting transformers are used. It would 
seem desirable to limit the secondary pressure of these to 110 
volts, and connect either the neutral of one side directly to earth. 
Finally, the author wishes to disclaim any sympathy with the 
present scare in regard to the use of electricity in mines. It is 
necessary in a paper of this sort to consider how accidents can and 
may occur, but the number that actually do occur is extraordi- 
narily small considering the present widespread use of electricity 
and the insufficient electrical staff employed in many collieries. 
The average number of deaths caused by the use of electricity in 
mines appears to be about 1 per cent. of ail the accidental deaths 
in such places, and many of these cases have been due simply to 
pure accident or carelessness which nothing could have prevented. 











THE NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION.— 
This Association asks us to announce that it has, at the request 
of several of its members, determined to convene a meeting to be 
held at the Caxton Hall, Westminster, on Monday, May 23rd, 
1910, at 8 p.m., to discuss the effect of Free Trade or Protection 
upon the electrical industry. The discussion will be opened by 
Mr. Hugo Hirst from the Protection point of view, and Mr. J. E. 
Kingsbury from the Free Trade point of view. The chair will be 
taken by Mr. H. W. Butler, of the Electric Power Storage Com- 
pany, the chairman of the Association. No resolution will be 
placed before the meeting or vote taken. Only those who are 
directly connected with the electrical industry will be allowed to 
take part in the proceedings. Any person desiring to take part in 
the discussion is requested to send his name te the Secretary at 
Balfour House, Finsbury-pavement, E.C., before the 2lst May 
next, 
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DOCKYARD NOTES. 


THE Duma has again ‘rejected the financial proposals of 
the Russian Ministry of Marine, and has deleted from the 
naval estimates for this year the sum of over £1,100,000, 
which it was proposed to spend on new construction. As we 
pointed out some time ago in our columns, the organisation 
of the Russian Admiralty has been in an absolutely chaotic 
condition for many years, and only last week the decision to 
defer new construction was supplemented by a fresh resolu- 
tion for the entire revision of the administration of the 
Ministry of Marine. That Russia obtains very little for the 
average annual expenditure on her fleet of over ten million 
pounds is notorious, but whether the economic revision will 
be sufficiently sweeping to ameliorate this state of affairs is 
somewhat doubtful. 


IT is reported that the Russian navy are to obtain a 
36-knot torpedo-boat destroyer, for which the money has 
been provided by voluntary national subscriptions during the 
late war. This vessel is of 1300 tons displacement, and will 
be laid down at St. Petersburg, the machinery being con- 
structed at the Vulcan works at Stettin. 


TENDERS were forwarded about the middle of this month 
to the Admiralty by the various firms which were asked to 
tender for the machinery for the new third-class cruisers of 
18,000 shaft horse-power which are to be built at Pembroke. 
In addition to these, other tenders are being forwarded this 


week for the new torpedo-boat destroyers, which, like those | 
of last year, are of standard Admiralty design. They will | 


displace nearly 800 tons, and are to obtain 27 knots with oil 
fuel. 


THE German destroyer Flotilla, which has recently been 
manceuvring off Sassnitz, has met with a series of those 
accidents that are almost unpreventable 


inevitably have to do in war time. S 140 and 147 have both 


had serious troubles involving loss of life through bursting | 
boiler tubes, and two of the S 120 class collided at high speed | 
One of the latter | 
It might | 


the week before and killed several men. 
boats was so badly damaged that she nearly sank. 


rivets, or other material in order to complete a piece of 
work in hand, requisition forms and demand notes had to be 
filled up and signed and counter-signed, these formalities 
being followed by a long tramp to some distant store to pro- 
| cure the material required. To remedy all this ‘‘ present 
| use ’’ and “‘ ready use ’’ stores are now to be provided near 
the building slip, the docks, or wherever extensive work is in 
hand. A month’s supply is to be kept at these stores of 
such material as experience has shown to be necessary. 
On the demand note of an inspector or chargeman a man 
can thus obtain at once any material he may require, 
without all the previous red-tape arrangements. The new 
system has so far given great satisfaction, especially as it 
saves time and friction. 


THE following is the programme of the cruise along the 
coast of Norway on which the Atlantic Fleet is to start on 
May 2nd :—The First Division, under the command of Vice- 


on May 4th, and Bergen on May 9th; the Second Division, 


reach Bergen on May 4th, and Trondhjem May 9th. The 
Divisions will combine at Christiania on May 14th, and stay 
there five days, arriving at Dover on May 21st. 

THE Japanese armonred cruiser Ikoma, 
to England on a cruise, will arrive in 
July 20th. She will anchor off Southend. 
the Tsukuba. 


which is coming 
the Thames on 
She is a sister to 





THE new cruiser Blonde is to be launched at Pembroke in 
June next. 


THE Donegal, cruiser, will be paid off at Devonport on 
| May 16th, and recommissioned on the following day for 
| further service in the Fourth Cruiser Squadron. 


if torpedo-boat | 
destroyers are to practise in peace time what they will | 


COLONEL EXHAM, Engineer-in-Charge of the Rosyth 
Naval Works, was at Kirkwall recently, and had a conference 
with the Orkney Harbour Commissioners regarding the 
provision of additional landing facilities in Scapa Flow. 
Plans have been submitted to the Admiralty, but no decision 
has vet been arrived at. 


be noted that the S 120 class of six boats have always been | 


unlucky. 
been raised. 


SEVERAL of the new 27-knot British destroyers have | 


already undergone trials. The Beagle, built at Clydebank, 
has passed through her full-speed trials and attained 27.04 
knots, while her radius of action at 15 knots exceeded 2000 
miles. The Harpy, Scourge and Renard, built by White, 
Hawthorn and Laird respectively, have all run preliminary 
trials, and several others will commence next month. 


IT is really remarkable how, at a period when European 
practice is to fill out the displacement of destroyers rather 
than to increase the dimensions, the United States Navy 
Department has adopted in the Bureau design vessels of 
remarkable fineness. The British destroyers of last year 
were some 780 tons and 240ft. in length ; the United States 
boats of only 700 tons are no less than 289ft. in length. In 
the latter case the block coefficient is only .405, but in the 
former it exceeds .56. Curiously enough, the limitations of 


draught by the depth of water in American harbours has | 


resulted in just the opposite being the case with the large 
vessels of this navy compared with our own. 


THE Brazilian battleship Minas Geraes has arrived at Rio 


de Janeiro after a stay of some weeks at Hampton Roads. 
The sister ship San Paolo left Barrow for trials on the Clyde 
in the course of last week. 

THE suggestion to paint the funnels of all the ocean-going 
destroyers a black and white check, after the manner of the 
Spithead forts, is again to the fore. It is extraordinary how 


far these vessels can be seen and how large they appear in | 
their black paint compared with the grey-painted cruisers. | 


The difficulty, of course, is to keep the white check clean. 


THE shape of the destroyer bows has undergone wide | 


modifications of recent years. Nearly all the old ‘‘ boats,’’ 


as distinguished from ‘‘ destroyers,’’ had the type of ram bow | 


so familiar in the French cruisers of ten years ago. 
object was, of course, to retain water-line length while cutting 
away the forecastle to reduce weight. Thornycroft’s retained 
the underwater projection of the stem toa much more limited 
extent in the ‘‘ Ardent ’’ and “‘ Bruiser ’’ class, but since that 
date nearly all the British vessels have had straight or slop- 
ing bows. Even the former were nearly as disadvantageous 
as ram bows when the boats accidentally collided with dock 
walls, as the damage extended below the water line, and 
necessitated re-docking. 


the boat may hit something pretty hard without causing | 


underwater damage, and now we find some of the newer 
French destroyers with what are almost clipper bows. 


THIS, of course, possesses no striking novelty; it has often 
been suggested as favouring the introduction of greater 
“flare ’’ forward. Some of the newer 27-knotters are really 
remarkable for this ; 
sides at the bow ran nearly vertically up to the forecastic, 


rendering them most unpleasant in anything but the calmest | 


sea. 

A CURIOUS rumour is going round in connection with the 
German cruiser Bliicher, which was recently completed at 
the cost of £1,382,000. It is reported that Germany has 
offered to sell this ship to Turkey, the explanation given 
being that the design is not up to modern requirements. 
This is somewhat doubtful we should imagine. It is per- 
fectly true that the Bliicher would be nowhere against the 
Invincibles. On the other hand, she could certainly put up 
a very good fight against either our Warriors or even the 
Minotaurs, the 8.2 with which she is armed being an 
extremely good gun. 


THE Admiralty has issued new regulations in connection 
with the issue of stores in the Royal Dockyards. Hitherto 
there has frequently been considerable delay arising from the 
fact that when a workman required a few extra bolts, 


S$ 124 was sunk some years ago, but has since | 


With the sloping stem, of course, | 


but in some of the older boats the | 


THE Exe, Second Destroyer Flotilla, is to remain tender to 
| the Blake while reduced to nucleus crew at Devonport. 


AN examination of the scout Skirmisher, in No. 2 dry 
dock at Devonport, showed that two propeller blades of the 
starboard propeller were badly bent, and had to be replaced. 
| The damage was received off Harwich several months ago 
whilst manceuvring inshore with the Nore Flotilla ; but as the 


was postponed until last Thursday. 


Friday. 


THE Admiralty have directed that the Home Fleet nucleus 
crew destroyer flotilla at the Nore—now tenders to the 
St. George—are to be re-named the Third Flotilla; at 
Portsmouth the tenders to the Topaze are to be the Fourth 
Flotilla ; and at Devonport the tenders to the Leander are to 
be the Fifth Flotilla. The destroyers under the orders of the 
commanders-in-chief at the home ports are to be called the 
Nore, Portsmouth, and Devonport Destroyer divisions respec- 
| tively, and together will constitute the Sixth Flotilla. 





| been sent to Portsmouth for the training of naval stokers. 
| This has given rise again to the usual rumour that steam is to 
| be abolished in some of the new ships and gas engines fitted. 
It is extremely improbable that anything of this sort will 
| happen yet. The Rattler has be2n completely successful, but 
| the experiments in her are naturally on a small scale, and the 
| utmost likely to happen yet will be the experimental fitting 
| of gas engines to one of the older destroyers. 
| to be taken in hand for refit. As refitted, they will have their 
| superstructure cut down considerably, and the bridges will 
| also be much reduced. 


| 





The | 


| 


| 

PERKIN AND Co., Limited, Whitehall-road, Leeds. 
| firm we have received a concise little pamphlet dealing with lamp- 
less oil engines. 
THE PECKHAM TRUCK COMPANY, Queen Anne’s-chambers, West- 
| minster.—A catalogue descriptive of the ‘‘ New” Peckham system 
| of gears and trucks for tramways and high-speed electric and 


CATALOGUES. 


| steam railways. 
FREDERICK BRABY AND Co., Limited, 352-364, 


| glazing and ventilators. 

| ICHAEL PAL AND Co., Parliament-mansions, Victoria-street, 
| S.W.—A catalogue sent to us by this firm has reference to low- 
| pressure turbine plants, blast furnace gas cleaning plants, con- 
densers and cooling towers, The catalogue is well illustrated. 

J. ARCHDALE AND Co., Limited, Ledsam-street, Birmingham. 
A new catalogue has recently been issued by this firm. Various 
types of high-speed radial drilling machines are dealt with, which 
embody all the latest improvements and labour-saving devices. 

T. F. Bratmme anp Co., Limited, Goodman-street, Hunslet, 
Leeds.—This is a price list having reference to patented stamped 
seamless steel oil cans, lamps, engineers’ tool stands, seamless stee] 
shop pans, boxes, trays, wage cups, sanitary pails and bins, &c. 

E. M. Bowpen’s Patents SynpicaTE, Limited, Baldwin’s- 
gardens, Holborn, London, E.C.—This firm has forwarded us an 
extensive and well illustrated catalogue which illustrates and 
describes the Bowden patented wire mechanism and the levers and 
fittings used in its applications. 

THE WORTHINGTON Pump Company, Limited, 153, Queen Vic- 
toria-street, E.C.—From this firm we have received a well-got-up 
little pamphlet having reference to the Worthington ‘‘ Arrow” 
water meter, It is a nicely illustrated little publication, and con- 
tains much interesting information relating to these meters. 

Harpers Limitep, Aberdeen, Scotland.—This firm’s catalogue 
No, 12 is a neat little publication dealing with belt pulleys, rope 
pulleys, gear wheels, shafting couplings, pedestals and fixings used 
in connection with shafting. Views of the company’s works are 





Admiral Prince Louis of Battenberg, will arrive at Trondhjem | 


under the command of Rear-Admiral Sir C. Keppell, will | 


blades were not actually broken off the docking of the ship | 
The replacement of the | 
defective blades was put in hand at once and completed on | 


THE gunboat Rattler, which is fitted with gas engines, has | 


THE Austrian battleships of the Habsburg class are shortly | 


From this | 


also given. The catalogue contains a vast 
in tabular form. 

THE MIRRLEES Watson Company, Limited, Scotland-street 
Glasgow.—This is an interesting pampblet having reference t, 
independent condensing plant. The object of the pamphlet jg a 
draw attention to the various types of condensing plant made nied 
this firm, and it briefly deals with the conditions for which ax 
type is most suitable. = 

THE Parsons Motor Company, Limited, Town Quay 
ampton.—This is a catalogue dealing with Parsons’ m: 
marine and stationary purposes, reverse gears and propeller set, 
water-cooled silencers, universal joints, pumps, &c. The catalogue 
is well illustrated, and prices, dimensions. and other particulars of 
interest to buyers are given in tabular form. 

Lirt FIREPLACE ComPaNy, 2 and 3, North-parade, Manchester. 

The ‘‘ —— ” fireplace described and illustrated in this catalogue 
aims at combining the qualities of the sunk fire with the special 
advantages possessed by a tipping arrangement of the front por- 
tion of the firegrid, allowing access of air under and throweh the 
tire when it is newly lighted or burns sluggishly. 
| THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited 
| Chester-road, Aston, Birmingham.—Booklet No. 280 is to hand 
from this firm. It is entitled “‘The Modern Method of Driving 
Machinery,” and sets forth the advantages of electric driving 
Many illustrations are given showing the firm’s motors jn use i, 
connection with various classes of industrial service. 

GARNER, TELFORD AND HARDMAN, Limited, Pendleton, Man. 
chester.—-Oil separator catalogue. This book deals with « simple 
form of oil-separating device for exhaust steam called the 
‘** Burton,” which is made ina wide range of sizes dealing with 
from 10001b, to 60,0001b. of steam per hour. This firm also makes 
oil pumps for use in connection with the separators, 

A. G. Mumrorp, Limited, Culver-street Engineering Works, 
Colchester.—This is an extensive catalogue having reference to 
| steam and motor-driven pumps. It deals with pumps for various 
| classes of service, and there are many illustrations showing boiler 

feed fire and bilge and ballast pumps, air pumps, liquid fuel 
| pumps, two duty pumps, air and circulating pumps, electrically. 
driven pumps, Xe. ‘ 

ALFRED DopMAN, Highgate Works, King’s Lynn.—Catalogue 
No. 10 has been forwarded to us. It deals with steam boilers, and 
it gives illustrations and particulars of many different types, in 
cluding Cornish boilers, oil fired boilers, vertical boilers, Lancashire 
boilers, multi-tubular boilers, colonial boilers, locomotive boilers, 
drilling boilers, vertical boilers on wheels, launch boilers, X&c, 
Feed pumps, injectors, and other auxiliaries are also dealt with. 

Ruston, Proctor anp Co., Limited, Lincoln. 
No, 1655, Section L, and No. 1635, Section M, have reached us, 
The former deals with ‘‘ Ruston” oil engines, and the latter with 
suction gas engines and producers. Both catalogues are admirably 
illustrated, and the special features of the class of plant with 
| which they deal are clearly set forth. Weights, dimensions, and 
| many other particulars of interest to buyers are given in tabular 

form. 

JosHvA Hear AND Co., Limited, Ashton-under-Lyne. 
section catalogue just issued by this firm deals exclusively with 
automatic bolt cutters of the latest design. The machines are 

| made with single and multiple heads, and are fitted with micro- 
meter adjustment of the dies by means of a hand wheel over the 
screwing head; automatic releasing motion and a device for 
automatically closing the dies on the return of the carriage. The 
book is very tastefully produced. 

Lupwic LoEWE anp Co,, Limited, 30-33, 
Clerkenwell, London, E.C.—Pamphlet G has reached us. 
reference to automatic machines and turret lathes for the rapid and 
economical production of small work. Together with this pamphlet 
we have received a sample of a small size nickel screw which is 
being made on a pinand stud machine at the London showroomsof 
this firm. We are told that these screws are being turned out at 

| the rate of 960 per hour. The slotting of the head is automatically 
done whilst the screw is undergoing formation. 

CLAYBURN ENGINEERING Company, 16, John Dalton-street, 
| Manchester.—‘* Smoke Prevention and Fuel Economy ” is the title 
| given to a little pamphlet published by the above company. The 
| book is intended to explain a smoke-consuming appliance which 
consists of a steel tubular device fixed in a flue passage, combus- 
| tion chamber, or uptake, so as to raise the temperature of the air 
before this is admitted to the fuel, which it does throngh a special 
| form of distributing chamber fixed at the bridge. A steam jet is 
employed to draw the supply of air into the tube. 
|W. 'T. Guover ap Co., Trafford Park, Manchester.—This is a 
| 


amount of information 
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Catalogues 





\ new 


Farringdon-road, 
It has 


well-bound descriptive catalogue and price list of cables for electric 
| lighting power and traction purposes, The catalogue contains full 
particulars of *‘ Diatrine” paper lead-covered cables, ‘‘ Diatrine 
| paper leadless cables, and bitumen insulated cables. There are 
| many tables, giving code words, the weights and prices of various 
| cables per mile, and the diameters of these cables. The catalogue 
is one which should prove of considerable value to electrical engi- 
neers, and particularly those who are responsible for the laying and 
upkeep of mains. 

BALCKE AND Co., 27, Clements-lane, London, E.C.—A 
| catalogue dealing with pneumatic tools, &c., has been forwarded 
| to us by this firm. It is divided into six sections. Section 1 has 
| reference to chipping hammers, caulking hammers, riveting 
| hammers, drills, rivet forges, &c. Sand rammers, sand riddlers, 
| sealing hammers, and hoists are dealt with in Section I]. Sec- 
| tion III. is devoted to drilling hammers and stone-cutting tools. 
In the next section jaw riveters and gap riveters are considered. 

In Section V. particulars and illustrations are given of hose pipes. 
couplings, pipe clamps, air cocks, double cocks, and air meters. 
Lastly, air compressors, air receivers, air filters, and portable com- 
| pressed air plants are dealt with in Section VI. The catalogue, 
| which is well illustrated throughout, should prove of interest to 
| all users of compressed air tools and the plants for working them. 


new 


Euston-road, | 
| London, N.W.—This company has sent us a catalogue dealing with | 
| zine and copper roofing, ornamental zine and copper work, patented | 


LAUNCHES AND TRIAL TRIPS. 


DEwsBURY, steel screw steamer ; built by Earle’s Shipbuilding 
Company, Limited ; to the order of the Great Central Railway 
Company; dimensions, 265ft. by 36ft. by 18ft. 6in.; engines, 
triple-expansion, 22in., 35in., 60in. by 42in. stroke ; launch, April 
14th. 

BENGROVE, steel screw steamer ; built by Craig, Taylor and (o., 
Limited ; tothe order of Mr. Joseph Hoult, of Liverpool ; to carry 
7000 tons; engines, constructed by the North-Eastern Marine 
Engineering Company ; trial trip, April 16th. 

BRITISH transport, steel screw steamer ; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Empire Company, 
Limited, of London; dimensions, 377ft. 6in. by 51ft. 2in. by 
28ft. 44in.; to carry 7200 tons ; launch, April 25th. 

Harpacts, steel screw steamer ; built by William Gray and (o., 
Limited ; to the order of J. and C. Harrison, of London ; dimen- 
sions, 441ft. by 53ft. 6in. by 31ft. 8in.; ehgines, triple-expansion. 
28in., 45in., 76in. by 5lin. stroke ; constructed by the Central 
Marine Engine Works; launch, April 25th. 

CARTHAGE, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Cie. Générale 
Transatlantique of Paris; dimensions, 400ft. by 41ft.; launch, 
April 25th. 

Lisboa, twin-serew passenger steamer; built by David and 
William Henderson and Co.; to the order of the Empreza Nacional 
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de Navegacas a Vapor, of Lisbon ; dimensions, 452ft. by 54ft, by 
g7ft. in.; to carry 7000 tons; engines, triple-expansion, 2in., 
4lin., 673in. by 48in. stroke, pressure 180 lb.; constructed by the 
builders ; launch, April 26th. 

pPrivoit, steel screw cargo steamer; built by Sir W. G, 
Armstrong, Whitworth and Co, Limited ; to the order of Mr. 
Edward ©. Thin, of Liverpool; dimensions, 396ft. by 51ft. by 
ggft, lin.; engines, triple-expansion, 26in., 43in., 72in. by 48in. 
stroke, pressure 180 Ib.: constructed by the North-Eastern Marine 
Engineering Company, Limited ; trial trip, recently. 

CHRISTOPHER, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company ; to the order of the Booth Steamship 
Company, of Liverpool ; dimensions, 375ft. by 50ft. by 33ft. 3in.; 
engines, triple-expansion, 26in., 40in., 68in. by 48in, stroke, 
pressure 180 lb.; constructed by the North-Eastern Marine ; trial 
trip, recently. 

A, E. McKinstry, steel screw package freight steamer : built 
by the Clyde Shipbuilding and Engineering Company, Limited, 
for service on the Great Lakes Canadian Trade; dimensions, 
250ft. by 42ft. 6in. by 20ft. 6in.; launch, recently. 

Part, twin-serew dredger ; built by Fleming and Ferguson, 
Limited ; to the order of the Harbour Board of New Plymouth, 
New Zealand ; trial, recently. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Pig Iron. 

THE pig iron market is satisfactory. There is no great 
extent of business being done, but prices are all right, and this is the 
first consideration. Buyers will not be tempted to provide for any- 
thing much beyond their present wants at rates now ruling, but 
reserves have been so depleted that they have no choice but to con- 
cede makers’ terms. Current quotations are firm at the following 
rates ; —South Staffordshire common forge, 48s.; part-mine, 51s. 
to 52s.; best all-mine. 85s.; cold blast, 115s.; Northamptonshire, 
50s. to 51s.; Derbyshire, 51s. to 52s.; North Staffordshire, 50s. to 
5ls. 6d. The continued strength of the market is ensured by the 
absence of stocks and by the dearness of raw materials—a situa- 
tion in which furnace cokes loom large. It is at once gratifying 
and remarkable that the relapse in Cleveland, due to the imme- 
diate absence of American demand and the less promising condi- 
tion of the American market generally, has had practically no in- 
fluence on the Birmingham market. 





Common Bar Meeting. 


The unmarked bar makers are making one more attempt 
to pull their industry together. A meeting with this object is 
being held in Birmingham as this report is despatched, but 
whether the issue will be any better than has hitherto attended 
these efforts to strengthen prices and establish something like a 
uniform standard is, it is to be feared, very doubtful. The object 
is, if possible, to } ut second and third-class bar prices on a better 
basis than the existing £6 2s, 6d. and £6 5s. minimum for the two 
descriptions mentioned respectively, the idea being that £6 5s. 
and £6 7s, 6d. should become the absolute minimum, with some 
makers, indeed, favouring £6 10s, as the minimum for second-class 
bars. Unquestionably the present basis is much lower than 
should prevail, considering the present high price of pig iron, but 
the difficulty is to secure uniformity of action. North Stafford- 
shire bars are quoted this week £6 15s., delivered at ports for 
shipping orders, with a good demand. Staffordshire marked bars 
are moving off steadily at the £8 basis, which is not likely to be 
disturbed unless pig iron advances so pronouncedly as to make a 
general levelling up necessary in the finished iron branches. 


Excellent Steel Market. 


The steel market continues to show much strength. All 
the Jocal mills are making their maximum output, and are well 
booked forward. The development of what is practically a new 
Staffordshire branch, that of billets and bars, has diverted to this 
district a considerable tonnage of orders formerly placed in the 
North of England and South Wales. For finished sections, the 
mills are secure for work for several months and higher prices are 
not unlikely, Current prices are quoted £5 5s, for Bessemer sheet 
bars for rolling down in the miils, and £5 7s. 6d. for Siemens 
qualities, In manufactured steel an excellent demand is reported 
for material for rolling stock work, consequent on some good 
foreign contracts having been distributed hereabouts. 
tural steel also a satisfactory trade is announced. 
quoted :—Mild steel bars, £6 15s. to £7; 
£6 10s.; joists, £6 5s.; girder plates, £7 ; boiler plates, £8 2s. 6d. 
to £8 5s. Some makers are quoting rather more than the above 
Association rates for business which is considered undesirable. 


Prices are 


Galvanised Sheets and International Competition. 
A new feature attaches to the galvanised iron trade this 


For strue- 


angles, £6 7s. 6d. to | 


Finished Iron. 

__ So far as the principal products are concerned there is no 
official change to note, but second quality was offered in second 
hands at lower rates. 


Steel. 

There has been a brisk feeling throughout the month, 
especially in plates. Boiler plates rule 5s. per ton, and plates for 
tank, girder, and bridgework were 2s. 6d. to 5s, per ton higher. 
English billets showed little change, and were held for full rates. 
Foreign continue practically unobtainable on spot. 


Copper. 

When there was sufficient business passing to test prices, 
these were generally in buyers’ favour. Sheets show a reduction 
of 20s. per ton on the month, and tubes are fractionally lower. 
Some sorts of brass tubes are also lower. 


Lead and Tin. 

Lead sheets have been in slow inquiry, but the official 
rates are unchanged. Tin: English ingots have been very 
variable, and close about £3 to £4 per ton lower than at the 
opening. 


Quotations. . 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 55s.; 
Derbyshire, 56s, 6d. to 57s.; Northamptonshire, 58s. to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s. 1d.; April-June, 60s. 
Scotch: Gartsherrie, 62s. to 62s. 6d. ; Glengarnock, 61s. 6d. to 
62s.; Eglinton, 61s., delivered Manchester. West Coast hematite, 
69s. 6d.; East Coast ditto, 67s. 6d., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 60s. to 60s. 6d. ; Glengarnock, 59s. 6d. to 60s. ; 
Eglinton, 59s. Delivered Preston: Gartsherrie, 61s. to 61s. 6d.; 
Glengarnock, 60s. 6d. to 61s.; Eglinton, 60s. Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
£7 ; Lancashire hoops, £7 7s. 6d.; ditto, Staffordshire, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d.; boiler plates, £7 12s. 6d. to £7 17s. 6d.; 
plates for tank, girder and bridge work, £7 to £7 5s.; English 
billets, £5 5s. to £5 10s.; foreign ditto, nominal ; cold drawn 
steel, £9 10s.to £10. Copper: Sheets, £70; tough ingot, £61 10s.; 
best selected, £61 10s. per ton. Copper tubes, 84d.; brass tubes, 
63d.; condenser, 7}d.; rolled brass, 6%d.; brass wire, 62d.; brass 
turning rods, 6d.; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 10s. per ton. English tin ingots, £149 per ton. 


| The Lancashire Coal Trade. 

| 

| The tone on Tuesday on the Coal Exchange was generally 
| good, although, as far as house coal was concerned, inquiry was 
| not quite so good as was desired by merchants. Slack and steam 
| coal generally was in request, and prices have an upward tendency. 
| On shipping account there was an increased demand, and parcels 
| placed were at full rates. There was also more being done in 
| bunkering coal. 





1s | 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
There is a quiet demand for hematite iron this week, and 


| this fact bas had the result of further depression in prices of | 


| warrant iron. which is now quoted at, 67s. 14d. cash sellers, buyers 
| 3d. less, while makers are quoting 69s. net f.o.b. for mixed Bes- 


|semer numbers; and in some instances business is being done | 
There is, however, a firm attitude as regards 

| sales of forward jron, as makers are sanguine that a turn for the | 
| better in the market will soon be experienced, and they are not | 
| disposed to crowd their books with orders at low prices, especially | 


below this figure. 


jin view of the fact that the cost of raw material is so high. 
Makers in the meantime are very well sold forward, having mostly 
| three months’ work in hand, They are supplying a very consider- 
| able amount of metal to the local steel works, and they are aware 


this class of trade will continue. There is also a very large busi 


| ness being done in special hematite iron, and this class of metal is | 


| being taken in considerable bulk by Sheffield firms and others 
engaged in the better class of trades. 
iron is now about 71s. to 76s. per ton, according to specification. 
There is a good demand for spiegeleisen and ferro-manganese, and 
every likelihood of a continuance of demand not only on home, 
but on foreign account. The demand for iron ore is very steady, 
and sale; of the best classes are numerous. Prices are as last 
week. 
week fur use at the furnaces in Furness and West Cumberland, 
| and there are also occasional importations of manganiferous ores 
from Bombay for use in the manufacture of spiegeleisen and ferro- 
manganese. 


Steel. 

No change can be noted in the steel trade. Activity is 
maintained in nearly all the Bessemer departments, and the 
demand for rails, billets, and other classes is steady, and gives the 
| certainty of a steady continuance of trade for a long time to come. 
Quietness is still maintained in the mild steel department, and it 


| is uncertain when the plate mills which have stood idle for so long 


week. It is said that the decline which has lately been noticeable | 


in prices has been caused more than anything else by the reappear- 
ance of international competition, particularly from America and 
Germany, in certain of the shipping markets. If the report is 
well founded it is a serious matter for the industry, and the 
position will want very careful watching. It will be recalled that in 
September, 1907, on the occasion of the last determined attack by 
the Americans upon the markets of the British galvanisers, prices 
were at once dropped 15s. per ton on doubles and 25s. per ton on 
lattens, and that in the January following a further reduction of 
12s, 6d. per ton was made from the same cause. During the last 
few weeks Midland prices have declined 10s. to 15s. per ton, 
and it may be that a further decline awaits us. Quotations of 
ordinary qualities of 24 w.g. material have fallen from £11 15s. and 
£12 per ton to £11 5s. and £11 10s., and this week it is said that 
even £1] is in some cases being accepted. It is true that the price 
of spelter has also fallen—hard spelter as much as 22s. 6d. per ton 
on the last two months—but this of itself seems insufficient to 
account for the steady reduction in galvanised iron prices. The 
new position, to which prominent reference was also made in this 
report a fortnight since, is full of interest and importance. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron in April. 

THE past month has been by no means encouraging to 
holders and makers of pig iron. In the first week Scotch brands 
were a shade lower, and this feeling was continued in this depart- 
ment until the close of the month. Although business was quiet 
in other respects, there was not much giving way on the part of 
sellers, Middlesbrough also began to recede, and buyers were 
rather indifferent, except so far as immediate requirements were 
concerned. In the middle of the month Derbyshire foundry pig 
was held for rather more money, and Middlesbrough also showed 
a tendency to recovery. Meantime, hematite throughout the 
month has been firmly held. Shipments have been heavy, but, 
notwithstanding this, there is a weaker feeling, without, however, 
any giving way in prices. On the month Lincolnshire shows no 
change ; Derbyshire and Staffordshire about 6d. per ton higher; 
Middlesbrough, 1s. to 1s. 6d. lower; Scotch bi eit 1s. lower. 





Forge iron has been dull throughout, 





will be re-started again. 


Shipbuilding and Engineering. 

Very great secrecy is being observed in connection with 
the building of the British airship af Barrow. The work is pro- 
ceeding ina special shed or garage built for the purpose. It is not 
expected the vessel will be finished until the end of July or 
August. The keel of the Princess Royal, battleship cruiser for the 
British Navy, will be laid this week-end. She has to be delivered 
to the Admiralty within two years. The Brazilian Dreadnought 
floating dock will be launched at Barrow shortly. Engineers are 
very busy in a'most all their departments. 





THF SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
General Conditions. 

LITTLE change is at present taking place in the condition 
of the steel trades. Some branches remain very quiet, but others 
are experiencing a fair run of orders. There is, however, little 
evidence of that all-round improvement which had been hoped 
for, but at the same time the general tone cannot be described as 
despondent, and if capacity of production is still a long way 
ahead of actual requirements a good many people are confident 
that the autumn will find the steel trades very much busier in all 
departments. The coal trade shows a good deal of firmness, and 
the higher price level established during the winter bids fair to be 
maintained right through the summer. 


House Coal. 
Quotations for domestic fuel remain on the following pit 
price basis :—Best Barnsley, 12s. 6d. to 13s. 6d. per ton ; ditto, 
secondary sorts, 10s. 6d. to lls. per ton. While business at the 


moment is quiet, as is usual between seasons, deliveries in respect | 


of contract arrears are heavy, and colliery stocks are small. For 
contract renewals firm prices are quoted. Regarding the fact that 
both steam coal and gas coal are higher in price, the view of col- 
liery owners is that it would be a retrograde step to grant any 
concession in quoted rates for house fuel, and their expectation is 
that the present level of prices will hold through the summer, with 
a possible advance of 1s. per ton in October. 


Steam and Gas Coal and Slacks. 
The shipping season is opening very satisfactorily, although 
there is no great pressure. Contracts are being fixed at 9s, 3d. to 





The price of this | 


Some large cargoes of foreign ores come to hand every | 


9s. 6d. per ton, and here again it is confidently predicted that 10s. 
per ton will be obtained before the season ends for best hards. 
Continued firmness is shown by the slack market. Full quoted 
prices are obtained without difficulty. Industrial consumption 
continues very fair despite the state of affairs in the Lancashire 
cotton industry, and for renewal of contracts some collieries are 
asking considerable advances on the prices at which the expiring 
contracts were fixed. Best washed smalls are quoted from 5s. 6d. 
to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 
4s, 3d. per ton, Gas coal contracts are being steadily renewed at 
the advance of 1s. per ton already reported, and available supplies 
are also being taken up to some extent for export. 


Coke. 

The quietude in the pig iron market does not appear to 
have much effect on coke values. Three months’ contracts con- 
tinue to be booked at late rates. There is no shading of quota- 
tions for the best varieties, and quotations remain :—Best washed 
12s. 9d. to 13s. 6d.; unwashed, 11s. 6d. to 12s. 6d. per ton at the 
ovens. . 


The Iron Market. 

Ordinary iron produced in the district for foundry and 
| forge purposes is not so firm as recently, but so far as can be 
ascertained makers are still holding out for full quoted rates. 
Very little business is being put through, so that the market has 
hardly been tested. The unsatisfactory condition of Cleveland 
iron, mainly from speculative reasons, is reacting on the market 
here, and in view of this consumers are holding aloof At the 
same time there-are few second-hand sellers. Makers’ quotations 
remain :—Lincolnshire, No. 3 foundry, 53s. 6d.; No. 4 foundry, 
No. 4 forge, mottled, and white, 52s. 6d ; basic, 54s.; Derbyshire, 
No. 3 foundry, 54s.; No. 4 forge, 52s. per ton. These are current 
prices for prompt delivery. For delivery beyond July 30th next 
a premium of about 2s. is asked. While there is this stagnation 
in common iron, hematites, such as are used by the leading firms, 
are, if anything, firmer. However, buying is not very active, 
owing to recent purchases. West Coast qualities are from 80s. to 
81s., and East Coast 75s. to 76s. 


Finished Iron and Steel Trades. 

The demand for rolled material is quiet, and among the 
local branches of trade that are complaining of the condition of 
business this is undoubtedly one of the worst off, the quietude 
extending not only to bars, but to rails and most other descrip- 
tions of material. The whole of the railway steel branch is suffering 
from the meagreness of orders ; those now being executed are from 
the Colonies arid from South America. Home railways are not 
ordering largely. The general capacity of production is much 
in excess of demand, and short time is the rule, this applying par- 
ticularly to axles, tires, and rails, although it is reported that an 
order from South Africa has been booked locally. On the other 
hand, the various large steel foundries are much busier than they 
have been for many months past, mostly on engineering work for 
repairs, but also for new work, a good deal being in connection 
with foreign orders for locomotives which weze placed some time 
ago in this country. In the tool trade and lighter steels one of 
| the features is the brisk demand from South Africa for mining 





| requisites, which is now approaching the pre-war level. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


| Cleveland Pig Iron. 

THE pig iron market has during the last few days been 
altogether ‘‘in the doldrums,” business being slower than in any 
week this year, and consumers showed no disposition to buy, either 
for prompt or forward delivery, though that was to be expected, 
| seeing that the movement of prices was downward, and business is 
| always checked in a falling market. The position is disappointing, 
| and quite different from what was looked for in April. Instead of 
demand improving and prices rising, as is the usual course in the 
| early spring, the opposite course has been followed, and the lowest 
| price of the year has been reported this week, Cleveland warrants 
| being down to 50s. 23d. cash buyers, or 2s. 2d. per ton below the 
| best ; and this is in face of good shipments, scarcely any increase 
in the stocks, and increasing activity in the finished iron and steel 
industries. The downward movement, however, seems to have 
been induced by less satisfactory reports from the United States, 
which have rather upset some of the holders of warrants who have 
made haste to clear out, and offering the iron at reduced 
prices, have generally weakened the market. Secor'd hands 
have been selling No. 3 Cleveland G.M.B. pig iron fer 
prompt delivery for 50s. 6d. per ton, a lower price than has been 
taken for nearly a year. Makers, being well off for orders, are 
not prepared to sell at so low a figure ; indeed, some of them ask 
52s., which practically means that they are for the present out of 
the market. They expect better prices to rule before thére is any 
necessity for them to sell, and there was some tendency to a 
stronger situation at Wednesday’s close. Thcse who wanted 
No. 3 at anything less than 51s. per ton this week have had to go 
to merchants. No. 1 has not fallen below 53s, 3d. per ton, and 
Nos. 4 foundry and 4 forge, which are scarce and not in second 
hands, have not been forthcoming under 50s. per ton ; they have 
not fallen in value to the same extent as No. 3 because, there 
being scarcely any stock of them in the public warrant stores, 
speculators cannot very well deal in them. Mottled and white 
qualities realised 49s. 6d. per ton for early delivery. The weak- 
ness in the market has developed itself mostly in No. 3, in which 
speculators mostly operate. 







Hematite Pig Iron. 

A rather unexpected change has come across the East 
Coast hematite pig iron business, prices having dropped when it 
| was generally believed they would rise, seeing how well situated 
| are all the trades that are consumers of this description of pig iron, 
| and the certainty of further improvement. An easing of quota- 
| tions for hematite iron was almost the last thing that was looked 
| for, yet that is reported not only in this district, but also in Cum- 
| berland, especially as deliveries are good and there are scarcely any 
| stocks with makers and none at all in the public stores, while it 
| was understood that producers were well off for orders. It appears, 
| however, that second-hands had control of considerable quantities 
| of hematite iron, and they undersold the makers to such an extent 
that some of the latter have given way. The leading firms stick to 
67s. per ton for early deliveries of mixed numbers, but most pro- 
| ducers are now quoting 66s, 6d., and there are second-hands who 
will not refuse 66s. This is the first ‘‘set-back” in prices of 
| hematite that has been reported since the upward movement com- 
menced some months ago, and so little was it looked for that some 

firms have increased their production. 


The Cost of Materials. 

Now that both Cleveland and hematite pig iron have fallen 
in price it will become necessary to reduce the cost of production. 
Ore and coke were both too dear at the prices which have lately 
been ruling for pig iron, and they will be still more out of propor- 
tion. Nevertheless, merchants continue to quote 20s. 6d. per ton 
for Rubio ore c.i.f. Middlesbrough over this quarter, but it cannot 
be reported that they realise or have realised it ; consumers would 
not give it, and the price for some considerable time has been 
practically a nominal one. Consumers had so arranged their con- 
tracts that they have not needed to buy, and in other cases the 
dearness of Rubio ore has led to their turning to other districts— 
notably the South of Spain and Algeria—for supplies. Quite a 
number of ores which no one would look at when Rubio was 
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reasonably cheap are now being taken, and several kinds of ore are 
now fed into the furnace at a time to produce ordinary hematite 
pig iron. The mine owners in the North of Spain have too great a 
monopoly of the iron ore business, and heretofore they have been 
practically the masters of the situation It is reported that 21s. 
per ton has been agreed upon as the price of Rubio ore, delivered 
m the Tees up to the end of this year, but this is doubted. Fur- 
nace coke is generally quoted at 18s. per ton, delivered at and 
equal to Middlesbrough, but makers consider this fully 1s, per ton 
too high. It is strange that the Durham coke manufacturers can 
keep up their prices when there is so much competition among 
themselves, and also with South Yorkshire. German and Belgian 
cokes are not coming to this district, but they are being sent to 
Cumberland, and there come into competition with Durham coke. 
It is affirmed that the rate of freight from Germany to Cumberland 
does not exceed the railway charges from the Durham collieries to 
the same point. Coking coal is rather high in Durham—10s. to 
]]s. per ton—and there is a good demand for it for other purposes 
than coke making, so that it often pays the coalowner to sell the 
coal as it is rather than convert it intu coke. 


Miners’ Wages in Cleveland. 

A conference between the Cleveland mine owners and the 
representatives of the ironstone miners on Monday resulted in the 
wages of the latter for the ensuing quarter being advanced 1} per 
cent., that being exactly the same as the blast furnacemen received 
by sliding scale. 


Manufactured Iron and Steel. 

The demand continues to improve in most: branches, ship- 
ments are good, in fact, the best on record, and prices all 
round are firmly maintained, while the prospects are very 
encouraging. Thus it is difficult to induce producers to give con- 
cessions from their quotations, and more particularly is this so in 
the rail and plate-making branches. Steel and iron ship plates are 
at £6 10s., steel boiler plates £7 5s , steel ship angles £6 2s. 6d , 


iron ship angles £7, steel bars £6 5s., iron bars £7, steel joists | 


£6 2s, 6d., steel hoops £6 12s, 6d , steel strip £6 10s., iron ship 
rivets £7 7s. 6d., packing iron and steel £5 5s., all less 24 per cent. 
f.o.t. Galvanised and corrugated steel sheets, 24 g., areat £11 10s. 
per ton, less 4 per cent. f.o.b. Heavy steel rails are mostly quoted 
at £5 10s. net f.o.b. Founders are not so well off on the whole, 
though some of the pipe founders are not doing at all badly, nor 
are those who supply castings to the shipbuilders. 


Shipbuilding, &c. 


Shipbuilders continue to report improvement, and are so 
well situated that they can secure better prices for new vessels 
than have been realised for more than three years. The large 
tonnage of war vessels that has been ordered has helped materially 
to put the industry in a good position. The Chinese order for a 
cruiser has not been placed in this district as was generally 
reported, but has gone to Barrow, but it is believed that Elswick 
has secured the Turkish order for a Dreadnought and a cruiser. 
Messrs. R. and W. Hawthorn, Leslie and (o., Hebburn-on-Tyne, 
have this week launched the Sir Ernest Cassel, an ore-carrying 
vessel for Swedish owners, and to run in the Lulea-Ofoten trade. 
She will carry over 10,000 tons, and her special feature is that she 
has twelve gravity discharging pockets of the Johnson-Welin type, 
which take the place of holds. Between these pockets discharg- 
ing compartments are arranged in which are chutes which pass 
the ore by gravity into iron skips. There are twelve electric 
cranes to work the skips at such a rate that there is an almost 
continuous discharge of ore with a minimum of labour and 
expense, 


Coal and Coke. 


It cannot be reported that the coal trade is satisfactory, 
indeed it is still suffering from the effects of the labour troubles of 
the first quarter of the year. Much business has undoubtedly 
been diverted to other districts. This is a period of the year 
when, with the Baltic fully open as it is, there should be keen 
demand and improving prices, but the market is quite flat, and 
the outlook is not what it should be. Prices are weak, and lower 
rates are expected. Best steam coals are obtainable at 11s. 6d. 
per ton, and seconds at 1ls.: while best gas are at 10s. 9d., and 
seconds at 10s. td. Northumberland owners expected to see the 
prices of best steam coal firmly maintained at 12s. to 12s. 6d. per 
ton f.o.b., but they could not keep it at that when merchants 
were underselling them. The supply of bunker coals is in excess 
of the demand, and prices are declining, quotations varying 
between 9s. 9d. and 11s. 6d. to 
10s. 6d., and there is a good demand for them for other purposes 
than coke making. 


Ss. 


Coking coals range from 9s 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 


WHILE there has been a quieter feeling in the markets for 
raw material, the business being generally of a speculative nature, 
there can be no doubt that trade as a whole continues to expand. 
A proof of this—perhaps as good as could be desired—is the 
gradual reduction of the numbers of unemployed. Since the open- 
ing of Glasgow Labour Exchange, the numbers of workpeople 
obtaining employment through its means has been steadily 
growing, and averages since the beginning over 700 per week, 
rising now to close upon 1000 weekly. Similar testimony is borne 
by the reports of the various trade societies Atthe same timea 
large stream of emigration is now taking place to Canada, several 
thousand people, mostly Scotch agricultural labourers and their 


No. 1, 85s.; No. 3, 60s. 6d.; Eglinton, 
58s. 6d.; No. 3, 57s.; Glengarnock, No. 
Shotts, at Glasgow or Leith, No. 1, 63s. 
Carron, at Grangemouth, No. 1, €$s.; No. 


. No. 1 
3, 60s. ; 


8s. 6d.; 


at Ardrossan, 

65s.; No. 
6d.; No. 3, 5 
3, 60s. per ton. 


The Hematite Trade. 

The production of hematite pig iron is fully maintained, 
the current output being the largest in the history of the trade. 
Extensive deliveries are being made to consumers, but there has 
not been much fresh buying taking place. Scotch hematite pig 
iron is quoted 72s. 6d. for delivery at the West of Scotland steel 
works, and Cumberland hematite warrants are quoted in our 
market 47s. 44d. to 47s. 6d. free on board at Cumberland ports. 
| The arrivals of hematite ore in the past six days amounted to 
| twenty steamship cargoes. 





Finished Iron and Steel. 
| The makers of tinished iron report better and more steady 
| employment, with a fair amount of new business done, largely on 
| export account. Prices are not what could be desired, but raw 
| material is now obtainable on somewhat easier terms. In the steel 
| trade there is less activity in Scotch angles, and this is partly attri- 
buted to merchants supplying English angles to shipbuilders at 
| cheaper rates than those quoted by the Scotch trade. There is a 
| heavy call for ship plates and also for boiler plates, the latter on 
| export as well as home account; but most of the work being 
| turned out was placed some time ago. There appears to be 
| comparatively little new business being done, and this is attri- 
| buted partly to an expectation of lower prices should the steel 
| combination be dissolved. There are differences of opinion as to 
| whether it may be possible to adjust matters so as to enable the 
| English and Scottish makers to maintain their combination for regu- 
| lating prices. Several makers are dissatisied with the manner in 
| which the present arrangement operates, and three firms are said 
| to have given notice to withdraw from the combination at the 
| expiration of the time allowed for withdrawal after such notice 
has been tendered. A meeting of the Scotch steel makers was 
| held privately this week to consider the question, and an adjourn- 
| ment was made until the views of English makers on the subject 
in dispute—the practical working of the differential prices—could 
be ascertained. There is a good export demand for thin plates 
and sheets. The business in tubes has improved to a consider- 
able extent, but the competition among makers has so far 
prevented any material rise in prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 





| that the heavy stocks increased, and many of the pits were after- 
| wards forced to slacken and fall back on short time. Prices, too, 
| were affected, except for prompt loading. Small coal was steadier. 
' Quotations for May remain unaffected. Buyers are inclined to 
| hold back, fully expecting that an easier market is certain ; but 
upon this head old authorities at the docks are opposed, and think 
that, if slowly, the market is quietly getting into its old form. A 
speedy reaction, after so much upset, cannot be expected. 


Latest Quotations. 

The district continues to suffer from stormy weather, and 
| arrivals have suffered. On the 23rd only 22,000 tons of coal were 
| despatched, and to show how inconsiderable this was, for the 
| premier port of Wales, the despatch from Port Talbot the same 
| day totalled 18,000 tons. This week arrivals have been better, 
and there is more inquiry. Prices are firmer, but stationary. 
On Tuesday the shipments were about 65,000 tons, and many of 
large size—one of 6000, two of 5000, one of 4000. 
Venice and Buenos Ayres were among the receiving ports. 
Best Admiralties figured about 16s. to 16s. 3d; best 
seconds, 15s. 6d. to 15s. 9d.: and ordinanes from 14s. 9d. 
Drys rather weak; small steams steadier. Latest quota- 
tions:—Best large, 16s. to l6s. 3d.; seconds, 15s. 6d. to 
15s. 9d.; ordinaries, 14s. 9d. to 15s, 3d.; best drys, 15s. 9d. to 
16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 13s. 3d. 
to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed peas, 12s. to 
12s, 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 8s. 6d. to 
9s.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 7s. 3d. to &s.; 
inferior kinds, 6s. 6d. to 7s.; very best Monmouthshire black 
vein, 15s. 3d. to 15s. 6d; ordinary Western Valleys, 14s. 6d. to 


13s. 9d. Bituminous: Very best households, 17s. 6d. to 18s.; best 
ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, 13s. to 13s. 6d.; through, 10s. 6d. to 11s.; smalls, 
7s. 3d. to 7s. 9d. Patent fuel, 13s, 3d. to 13s. 6d. Coke: Special 
foundry, 24s. to 26s. 6d.; foundry, 19s. to 20s.: furnace, 17s. to 
17s. 6d. Pitwood, ex ship, 18s. 3d. to 18s. 6d. Pitwood has been 
coming in freely, and is being offered at easier figures. 


Newport Coal. 

Last week coal shipments were within a trifle of 73,000 
tons foreign and 11,725 coastwise. 
Sellers were more hopeful, and held firmly to forward quotations, 
but showed a willingness to make small concessions for prompt. 
Storms told asusual on business delaying tonnage. 
Good business reported up to June. 
lds. to 15s. 3d.; Western Valleys, 14s. 
Valleys, 13s, 9d. to 14s.; other kinds, 13s. 3d. to 13s. 9d.; best 
smalls, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. 
to 7s. 3d. Bituminous: Best households, 15s, 6d. to 16s.; seconds, 


3d. to 14s. 9d.; Eastern 





dependents, having sailed from the Clyde each Saturday during 
the past month. 


The Pig Iron Market. | 
There has been a large business in pig iron warrants in | 
Glasgow iron market since last report, abent 50,000 tons of | 
warrants, mostly for Cleveland iron, having changed hands in the | 
last five days. Brokers explain the extent of the business by | 
stating that tired holders have been clearing out, but they add 
that considerable readiness has been shown by operators to come 
in at the reduced prices caused by the previous sales. A feature 
of the business this week has been the increased amount of iron 
purchased for future delivery. Business has been done in Cleve- 
land warrants at 50s. 74d. to 50s. 2d. cash, 50s. 10d. to 50s. 6d. one 
month, and 51s. 64d. to 51s, 24d. one month. Transactions are 
also recorded at 50s. 7d. for delivery in 24 days, 50s. 84d. 25 
days, 50s. 10d. 26 days, 51s. 13d. and 51s. 24d. June 23rd, 51s. 3d. 
June 24th, and 4 103d. for July 4th. The advices from 
America and the Co 


| 


; ntinent have at present comparatively little 
influence on the market. 


Seotch Makers’ Iron. 
The output of pig iron is maintained, there being 85 
furnaces in blast in Scotland, compared with 82 at this time last 
year, the total being made up of 46 making heniatite, 34 ordinary, 
and five basic iron. It is understood that, while the present 
demand is quiet. the quantity of irou being supplied for home 
use and export under existing contracts is practically equivalent 
to the amount of the current output. In sympathy with the state 
of the warrant market, however, some brands of Scotch iron are 
6d. lower. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 58s. 6d.; Nos. 3, 56s.: Carnbroe. No. 1, 60s.; No. 3, 57s.; 
Clyde, No. 1, 63s.; No. 3, 58s.; Gartsherrie and Calder, Nos. ] 
63s. 6d.; Nos. 3, 58s, 6d.; Summerlee, No. 1, 66s. 6d.; No. 3, 
61s, 6d.; Langloan, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Coltness, 





14s. tol5s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 
to 19s.; furnace, 17s. to 17s. 6d. 
18s. 9d. About 10,000 tons left midweek in four large shipments, 
one to Naples of 5000 tons, 


Swansea Coal. 


average. Shipment of coal and patent fuel totalled 76,866 tons 
last week. No material improvement ; prices for prompt delivery 


clear and thus keep pits working. Latest :—Best malting, 23s. to 
24s. net; seconds, 21s. to 22s. net; big vein, 14s. to 16s., less 
2b 5 red vein, 14s. to 14s. 6d., less 24; machine-made cobbles, 
20s. 6d. to 21s. 6d. net; Paris nuts, 22s. 6d. to 23s. 6d. net; 
French nuts, 23s. to 23s. 6d. net; German nuts, 22s. to 23s. 6d. 


lls. 6d. net ; fine peas, 9s. 6d. to 10s. 6d. net ; rubbly culm, 5s. 3d. 
to 5s. 9d., less 24 per cent.; duff, 3s. 3d. to 3s. 6d. net. Steam 
coal: Best large, 17s. to 17s. 6d.; seconds, 13s. td. to 14s.; 
bunkers, 10s. 3d. to lls. 6d; small, 7s. 6d. to 9s., all less 24. 
No. 3 Rhondda, 17s, 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 6d.; 
small, 11s. to 11s. 6d.; patent fuel, 13s. 6d. to 14s., all less 24. 


Water Boards in Wales. 


The important Water Bill for Pontypridd and Rhondda 
has now been brought on before the Select Committee of the | 
House of Commons. The president is Sir Luke White. The 
members of the Committee include several leading authorities, 
among whom may be named Mr. Worthington Evans, Mr. Wheler, 
and Mr. Barton. Mr. Fitzgerald, K.C., Mr. Freeman, K.C , and | 
Mr. Rhys Williams appeared for the promoters; Mr. Acworth, | 
K.C., and-Mr. Trevor Lewis represented the Cardiff Corporation. | 
The Hon. Mr. Charteris, K.C. represented the Llantrissarnt Rural | 
District Council, the petitioners against the Bill. The Bill has | 
been promoted by the Urban Councils of the Rhondda and Ponty- 


COLLIERS worked very well last week, and the result was | 


Colombo, | 


15s.; best Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. 6d. to | 


The demand was slightly better. | 


May prices firm. | 
Latest :—Best black vein, | 





a 


pridd district for the promotion of a Joint Water Boarc 
transfer to that Board of the undertaking of the Pontypridd 
Water Company. The agreed price is £335,000. After tha ‘tonal 
preliminaries, and the statement by Mr. Acworth of the sum ‘a 
substance of the Cardiff opposition, the Committee adjourned 
Cardiff contention aims at staving off competition with regard to 
supplying water to public bodies within its statutory area outside 
the city boundaries, and cites the great expenditure incurred in 
the Taff Fawr Valley. 


1, and the 


Iron and Steel. 

There has been little change in the situation. The only 
railway order of any account has been on the Creat Western 
| account, and on Indian and Colonial business Dowlais has been busy 
| with its heavy rails and sleepers. At Dowlais the output of the 
| Bessemer was above the average ; mills busy with light and he 
| rails, and the make has now begun to include steel pit props, 
These are being turned out in the North of England, and the 
result, after years of advocacy often in this column, has been the 
beginning of a practical trial. At Llandore the furnace has heey 
active ; good work is also being done at Llanelly. 
amounting to 1983 tons has come into Swansea. One of the 
contributions has been 430 tons from Ardrossan. Ebbw Vale 
imported 2000 tons ore from Bilbao ; over 300 tons rails left 
Newport for Highbridge, and 577 tons iron for Bristol ; 1650 tons 
ore from Caen to Swansea ; 820 tons pig iron received at Llanelly 
from Rotterdam. Latest metal quotations Swansea: Pig jron, 
hematite, mixed numbers, 67s 44d. cash and 67s. 84d. month : 
Middlesbrough, 50s. 10d. cash, 51s. 2d. month ; Scotch, 5tis. 10d, 
cash, and 57s, 2d. month ; Welsh hematite, 72s. 6d. to 73s. d.d,: 
East Coast hematite, 71s. 6d. c.i.f.; steel bars, Siemens, £5 2s 64, 
to £5 5s.; Bessemer, the same; iron ore, Cardiff or Newport, 
Rubio, 19s. 9d. to 20s. 6d. on basis of 50 per cent. iron. Other 
quotations Swansea: Copper, £57 6s. 3d. cash, £58 6s. 3d. three 
months. Lead, English, £13 2s. 6d.; Spanish, £12 12s, 6a, 
Spelter, £22 10s. Silver, 24,°,d. per oz. 


avy 


Pig iron 


Tin-plate. 

Another good week's results have been put on record, 
The receipt from the works at Swansea amounted to 109,205 boxes, 
and the shipments to 103,534 boxes, leaving stock at 162,668 boxes, 
One gratifying feature is the large consignment going to America, 
These periodical shipments quite disprove the impression that 
American plates are forestalling Welsh. All over the district the 
| trade is reported to be in an encouraging state, and allied districts 
| are being also benefited. At Llanelly it is reported that the out 
put of tin-plates with the additional mills is larger than it has been 
for some years. Capital progress is being made with R. Thomas 
and Co.’s new works, and it is expected that before the close of the 
year eight mills of the most modern type will be not only ready, 
| but in full operation ; 1000 tons left for New York at the end of 
| last week. Tin-plates totalling 444 tons were despatched last 
week from Port Talbot. The healthy state of the tin-plate trade 
| is having a good effect on the bar trade in various quarters. |] 
| but one of the bar mills in the Swansea district was in full opera 
tion last week. Latest quotations: —€.A. roofing sheets, 
| £8 17s. 6d.; big sheets for galvanising, £8 15s. per ton; tinished 
black plate, £10 2s, 6d. to £10 5s. per ton; galvanised sheets, 
24 g., £11 10s. to £12;; block tin, £149 6d. cash and 

£160 12s. 6d. three months. 





Ye 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


| 
| 


| RONALD JOHNSTONE AND SON, mining and consulting engineers, 
| of 190, West George-street, Glasgow, bave opened a London office 
| at No. 60, London-wall, E.C. 

Mr. J. C. Jotty, A.M.I.A.E., who has been connected with the 
| Daimler Motor Company for the past five and a-half years, and 
previously with D, Napierand Sons, has been appointed superin 
tendent of the workshops and garage of the Motor House Com 
pany, Limited, Rangoon. Mr. Jolly was educated at the City of 
Bradford Technical Coliege. 


INSTITUTION OF NAVAL ARCHITECTS.—In connection with the 
| jubilee meetings of this institution, to be held from the 4th to the 
| Sth July next inclusive, there is to be an International Congress 
|in Naval Architecture and Marine Engineering. The following 
| preliminary programme has been arranged :—On Monday, July 
| 4th, there will be a reception in the evening, at the Royal United 
Service Institution. On Tuesday, July 5th, the International 
| Congress will be opened at 11.30 a.m. by the Prince of Wales, in 
| the Connaught Rooms, Freemasons’ Hall, near Kingsway ; in the 
afternoon an official visit will be paid to the Japan-British 
| Exhibition, Shepherd’s Bush, and in the evening a reception will 
| be held at the Mansion House by the Lord Mayor. On the 
| Wednesday, Thursday and Friday there will be reading and dis 
| cussion of papers in the halls of the Institution of Civil Engineers 
|} and the Institution of Mechanical Engineers. The programme 
| will include, among others, papers contributed by Admiral Sir 
| Cyprian Bridge, G.C.B., Sir Andrew Noble, Bart, K.C.B., Sir 
William H. White, K.C.B., Sir Philip Watts, K.C B., the Hon. 
C. A. Parsons, C.B., Mr. 8. J. P. Thearle, Mr. C. E. Ellis, Colonel 
|G. Russo (Italy), Admiral Kondo, LJ.N., Mr. Uchida, Count 
| Shibo, Professor Terano (Japan), Konsul Dr. O. Schlick, Geheimrat 
| Professor Flamm (Germany), Professor A. Rateau, Monsieur (. 
Hart (France), and Mr. J. Johnson (Sweden). Various visits and 
have been arranged in connection with the 


} 
} 


| entertainments 

| Congress, 
ContRActs.—The Great Western Railway Company is still 

| further improving Fishguard Harbour, in order to provide accommo 


. . | dation inside the breakwater, and at all states of the tide, for the 
Pitwood, ex ship, 18s. 6d. to | 


Cunard liners and other vessels of great draught, and has recently 
placed a contract with Mr. C. H. Campbell, dredging contractor, 


| of 9, New Broad-street, E.C., for deepening the harbour and its 
| approaches, involving the removal of over one million cubic yards. 
| —Henry Pels and Co. have secured from the South Manchurian 
Trade is brightening, but coal is slightly under the | 


Railway an order for a powerful punching, shearing and cropping 
machine. The tool in question is of the firm’s ‘‘all-steel ” design, 


| and the cropper provided in the centre of the machine is arranged 
remain easy, sellers giving marked concessions to get wagons | 


for dealing with rounds, squares, angles and tees, as well as such 
joist and channel sections as are required for the steel underframes 
and other rolling-stock work.—Among the orders recently received 
by Applebys Limited are those for five 65ft. portable Temperley 


| transporters for the Cadeby Colliery Company ; for two 60ft. portable 
| Temperley transporters for Vickers, Sons and Maxim ; for two 55ft. 
net ; beans, 21s. to 22s, net ; machine-made large peas, 11s. to | 


portable Temperley transporters with 10in. by 10in. engines for the 


| Chilian Naval Commission ; and for four 60ft. portable Temperles 


transporters for the Denaby Company. All these are for coal 
handling. This firm has also in hand a large gantry coaling crane 


| for South America, and a 25-ton travelling gantry crane, with 


a radius of 90ft., for the Avonmouth Dock, Bristol.—David 
Brown and Sons (Huddersfield), Limited, of Huddersfield, are 
transferring their East Parade Pattern Works to Lockwood, where 
new shops covering an area of 14,000 square feet are being erected 
alongside their foundry and gear works. These new works will be 
equipped with the latest woodworking machinery, extensive stores, 
drying sheds, stoves and timber yard.—His Majesty the King has 
ordered a 57 h.p. chassis from the Daimler Company.—The Lanca- 


| shire Dynamo and Motor Company, Limited, Trafford Park, 


Manchester, has, for the ninth year in succession, received the 
contract for high and low-speed motors, 20-50 horse-power, for the 
Salford Corporation.—The Midland Railway Company has decided 
to extend its electrical generating station at Derby, and has placed 
an order for two 1250-kilowatt Willans ‘impulse disc and drum 
type turbines with Willans-and Robinson, Limited, of Rugby. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(Fiom our own Correspondent.) 


Rheinland-Westphalia. 

EMPLOYMENT continues satisfactory ; some works can 
even report a strong activity. Demand and inquiry have also 
been lively during the week, At the general meeting of the Bar 
Convention it was resolved to maintain the present prices during 
the third quarter of the year, Plates being in good request, espe- 
cially those for shipbuilding purposes, an advance of M 2.50 p.t. 
has been resolved upon for ship plates, heavy plates and boiler 
plates having already been advanced last week. Thyssen and (o. 
are reported to have commenced building an armour plate works. 
Negotiations are pending between the Prussian Railway Admini- 
stration and various shops concerning the supply of 1006 addi- 
tional passenger cars, 299 vans, and 8628 freight cars ; for the | 
Imperial Railways also 25 passenger cars, 21 vans, and 739 load cars 
will be required. The delivery of the above-named orders will 
have to take place by the end of March, 1911. 





The Iron Market in Silesia. 

\ more favourable tone appears to prevail in the iron and 
steel industry, orders being rather more plentiful than before. 
The average quotation for bars is M 150 p.t. The Bismarkhiitte 
reports a gain of M. 1,045,000 for the tirst six months of 1909, and 
states the amount of fresh work to be increasing. Another large 
works, the Donnermarkshiitte, reports a net profit of M. 1,505,270 
for the first six months in 1909, The Upper Silesian Railway 
Requirements Company reports a gain of M. 14,084 for the first 
two quarters of the past year; it expects a good busincss to be 
done also for this year, and has slightly raised its quotations. 
Girders aud sectional iron. as well as plates, are in tolerably good | 
request, though less is done than was anticipated for this ume of 
the year. The market for pig iron is lifeless, ‘lhe building of a | 
shipping port in Sacrau, near Oppeln, is being taken in hand by a | 
joint stock company, and considerable importance is attached to | 
the matter. Breslou dealers have advanced the rates for plates | 
M. 5 p.t., while other articles of finished iron have been raised 
M. 2.50 p.t. 


The German Coal Market. 
Coal is as dull as before in Silesia, and stocks increase 
somewhat alarmingly. From Rheinland-Westphalia also a further | 
rise in stocks is reported. Rates are, nevertheless, pretty firm. 


Austria-Hungary. 

The market for pig iron continues weak. Little life is 
stirring in the manufactured iron department, and the general 
tone is somewhat despondent. Many works are only scantily 
-upplied with orders. Sales of the United Austrian fronworks 
in March of this year have been ;—Bars, 288,313 y., as compared 
with 286,892 q. in March, 1909; girders, 118,778 y., against 
¥8,789 y.; heavy plates, 31,676 q., against 44,507 q.; rails, 
112,061 q , against 109,071 q. From January to March of this | 
year 768,658 q. bars and sectional iron have been produced, as 
compared with 754,047 q. in 1909; girders, 244,876 q., against 
247,061 y.; heavy plates, 117,796 q., as compared with 154,680 q.; 
rails, 164,716 q., as compared with 299,610 q. in 1909. Owing to | 
increasing life in the building department sales in girders have been 
20,000 y. higher than in March, 1909. Bars show only a slight 
improvement of 1421 q., and rails have increased 2990q. In heavy | 
plates a decrease of 12,831 q. is shown, the requirements of the | 
locomotive and wagon factories having been hmited. The con- | 
sumption in coal is going down from week to week in Austria- | 
Hungary. 


Iron and Steel in Belgium. 

There was a little more speculative business done last 
week. Dealers have tried to induce makers to reduce further the 
prices for bars and plates, but producers firmly maintain their 
rates. On the pig iron market rather better prices begin to pre- 
vail; within four weeks foundry pig has risen from 72.50f. p.t. to 
74f., forge pig from 70f. to 72f. p.t., basic from 77f. to.77.50f. p.t. 
During the first quarter of this year the production of pig iron in 
Germany was 440,800 t., as compared with 335,310 t. in the year 
before, which is equal to a rise of 31 percent. The fact that | 
185,000 t. coal for the State Railways will be supplied by English 
firms is most disappointing to the Belgian pits. The slightly 
raised quotations are only reluctantly paid by consumers. who 
follow the example of the State Railways, buying freely abroad. 
Stocks in many districis have increased. 


THE INSTITUTION OF CIVIL ENGINEERS.—-It is announced that 
the eighteenth ‘* James Forrest ” lecture will be delivered at the 
Institution on Wednesday, the 22nd June, at 8 p.m., by Sir John 
Gavey, C.B., M. Inst. C.K., his subject being ** Recent Develop- 
ments of Telegraphy and Telephony.” 





CATALOGUE OF OLD AND RARE SCIENTIFIC Works.—We have 
d from Messrs. Henry Sotheran and Co., 140, Strand, W.C.. 
and 37, Piccadilly, W., an interesting catalogue forming the tirst | 
part of the supplement to their ‘* Bibliotheca Chemico-Mathe- 
matica,” The works catalogued are all on the exact sciences, such 
as mathematics, astronomy, physics, chemistry, &c. Booksellers’ 
catalogues do not, as a rule, present any features of absorbing 
interest, but in the present case the notes appended to each work 
mentioned make the volume useful and, at the same time, very 
pleasant to study. To those wishing to investigate the history and 
development of any particular branch of scientific work the book 
should prove an invaluable companion, Among the many works 
mentioned we notice an account published in 1785 of Blanchard’s 
third aerial voyage on July 18th, 1784. Several works of the 
Bernoullis, including the ‘‘ Hydrodynamica” of Daniel, published 
in 1738, several of Cardan’s writings, some of Tycho Brahe’s, and a 
few of Giordana Bruno’s works in the original editions, These 
latter volumes, published between 1587 and 1591, are of great 
rarity, in view of the fact that, the Inquisition having proscribed 
them as heretical writings, many owners destroyed their copies. 
The catalogue, like the list of books enumerated, has been care- 
fully compiled, and should, we believe, receive a warm welcome 
from all interested in science, applied or otherwise. 





RoyAL METEOROLOGICAL SocjeTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 2Uth instant, at 
the Institution of Civil Engineers, Great George-street, West- 
minster, Mr. H. Mellish, F.R.G.S., President, in the chair. A 
paper by Mr. R,. G. K. Lempfert and Mr. R. Corless, on ‘‘ Line 
Squalls and Associated Phenomena,” which had been read at the 
Society's meeting at Manchester on February 23rd, was brought 
forward on the present occasion for discussion. A line-squall is | 
usually associated with the displacement of an air current moving 
from south-west by a colder current from north-west. The 
authors investigated the phenomena associated with several well- 
marked line-squalls, and showed by maps with isochronous lines 
the direction of front and the rate of advance of the various 
storms across the country. A paper by Mr. W. C. Nash, on the 
‘Daily Rainfall at the Royal Observatory, Greenwich, 1841- 
1903,” was also read. From the statistics given in this paper it 
was shown that the average annual rainfall for the sixty-three 
years was 24.19in., with 157 rain days. The day with the 
maximum number of rain days to its credit is December Sth, 
while the days with the least number of rain days are April 18th, 
19th, June 27th, and September 13th. There were ninety-four 
oceasions during the whole period on which the rainfall exceeded 
7 in the day. The greatest fall was 3.67in., on July 26th, 

i 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Ag 2 yg Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given s the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounls mentioned in the Acts, within 


| two months of the date given at the end of the abridgment, give notice at 


the Patent-office of opposition to the grant of a Patent. 


DYNAMOS AND MOTORS. 


70D8. March 24th, 1909.--IMPpROVEMENTs IN MEANS FOR RENDER- 
ING- CONSTANT THE VOLTAGE OF DYNAMOS FOR ELECTRIC 
LIGHTING AND CHARGING, Oswald Montague Shepherd, 
Rutland House, Hanweil, London, W. 

It has been proposed to use as a regulating means an ordinary 
centrifugal governor to actuate a switch in connection with a 
resistance of a high temperature coefficient, and the object of the 
present invention is to improve the construction and arrangement 
of devices of this type. For this purpose a disc is fixed upon the 
armature shaft of the dynamo and to the periphery of this disc is 
fixed by one end thereof a spring, upon the other end of which is 
mounted a shoe or contact block. Mounted concentrically with 


relation to the dise is a fixed contact ring, and the parts are so | 
| arranged that upon a given speed being reached by the armature 


of the dynamo the shoe or contact block will recede from the disce 
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and make contact with the fixed contact ring, whilst it will be 
understood that the parts are suitably arranged in the electric 
circuit. In conjunction with this automatic cut in and cut out is 
employed a regulating coil of a material having a very high tem- 
perature cofficient inserted for preference in series with the arma- 
ture circuit, but this regulating coil may be used in otber parts of 
the winding or outside the main terminals of the machine. This 
regulating coil being made of a material having a largely varying 
resistance with a rise and fall of temperature, the working effect of 
this regulating coil is that as the speed of the machine increases 





there is a rise of temperature in the regulating coil, consequently | 


a correct proportionate increase in resistance which keeps the 


| voltage constant. The insulation of this regulating coil is effected 


by the employment of glass, pot, china, or the like, preferably in 
the form of beads threaded on the coil.— «A pi7/ 6th, 1910. 


26,466. November 15th, 1909.—IMPROVEMENTS IN RECTIFIERS 
FOR HIGH-TENSION ALTERNATING ELECTRIC CURRENT, Siemens 
Brothers and Co., Limited, of Caxton House, Westminster, 
SW A 

This invention relates to a high-tension rectifier for alternating 


| current of the kind having wipers rotating in synchronism with 
| the alternating current, and alternately connecting different pairs 


of stationary contacts in which two pairs of wipers consisting of 
diametrically opposite rods parallel to the shaft of the machine 
and carried by the shaft at an angle to each other of 90 deg. 
around it move between three parallel pairs of stationary diamet- 
rically opposite contacts, the middle contacts being connected 
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| either with the terminals of the source of the current or with those 


of the current-consuming apparatus, and the pairs of diagonally 
opposite contacts being accordingly connected either with the 
terminals of the current-consuming apparatus or with those of the 


| source of current. The flow of current when the parts are in 


the position shown is as follows:—From the terminal A of the 
secondary winding of the transformer over the fixed contact B, 
wiper C, contact D, positive pole of the Réntgen tube R, its 
negative pole, fixed contact E, wiper F, contact G, back to the 
terminal H of the transformer. As soon as the rectifier shaft has 
rotated through 90 deg. the wipers J, K enter between the 


| contacts E, O, and D, L, and the current passes over these. 


Since at the same time the direction of the current in the trans- 
former has become reversed, the Riintgen tube receives current in 
the same direction as before. The rectifying apparatus is 
simplitied if it is run in an oil bath instead of in air.—<A pril 6th, 
910. 


1292, January 18th, 1910.—IMPROVEMENTS IN COMMUTATORS 
FOR DYNAMO-ELECTRIC MACHINES, Stemens-Schuckert Werke, 
G.M.B.H., of 3, Askanischer Platz, Berlin. 

According to this invention the insulating substance between 
the segments of the commutator only extends over the inner part 
of the radial depth of the segments, and a gap is left between 
adjacent segments which approximately corresponds to the radial 
wearing depth of the commutator segments. In order that any 
accumulation of carbon dust or other conducting material occur- 
ing in the gaps between adjacent segments may not cause a short 
circuiting bridge between these segments, either the sides of the 
segments or those parts of the sides which form the boundaries of 





the gaps are insulated with any suitabie insulating varnish, 
enamel, paint, or the like. This may be done either by dipping 
the completely built up commutator into insulating liquid or by 
insulating the segments individually before building up the com- 
mutator. That part denoted by L, which is differentiated by the 
dotted line from the whole surface of segment, corresponds to the 
position of the gap between adjacent segments, and the insulation 


Ne 1,292. 
= 














proper is built into the commutator everywhere else. The part M 
represents the lug or end of the segment, to which the armature 
leads are soldered or connected. In the right-hand engraving the 
insulation proper is denoted by N, and the thick lines defining the 
sides of the segments represent, for example, a coat of varnish to 
prevent the short circuiting of adjacent segments by carbon dust 
or metaliic particles. In the case of the left-hand segment the 
varnish is only carried down to the point at which the main 
insulation N starts. A modificstion is dealt with.—<Apri/ 6th 
1910. * 


MINES AND METALS. 


23,313. October 12th, 1909.—IMPROVEMENTS IN CENTRIFUGAL 
SEPARATORS FOR Dry COAL AND OTHER SUBSTANCES, Thy 
Coal and Coke By-Products Company, Farmers’ Bank-building, 
Pittsburg, Pen usyloan id. 

This apparatus is chiefly intended for separating coal from slate 
or refuse after screening has been carried out. A central bracket 
supports a shaft which at its lower end carries a pulley A, and 
at its upper a circular table B. This table consists of a solid 
dise central portion united by several arms to a saucer-shaped 
ring. The mixture of coal and slate is discharged on to the 
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central disc from the chute C. Directly over the openings in 
the table an annular passage D directs an air blast downwards. 
In operation the heavier particles, ‘.e., the slate, &c., are carried 
by centrifugal force across the openings in the table and up over 


| its inclined edge. Thence they fall into the chute E, the floor of 


which inclines downwards to the opening F. The lighter particles, 
such as those of coal, assisted by the air blast, tind their way 
through the openings in the table, whence they fall into the 
inclined chute G and so to the opening H.—.Apré/ 6t/, 1910, 


SHIPS AND BOATS. 


27,146. November 22nd, 1909.—A RoLLep IRON SeEcTION For 
SHIPBUILDING PuRPosES, Walter Ocerhogt, Chief Eagineer of the 
Stabilimento Treestino of San Rocco, near Triest, 

The sectional iron described in this patent can, according to the 


N@ 27,146. 
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patentee, be employed in many parts of a ship’s hull, as it will 
replace a well-known element composed of a plate riveted to an 
angle iron. Fig. 3 shows the proposed section. On an ordinary 
angle iron there is rolled an additional web L thinner and broader 
than either of the others. The junction of the flanges L and K is 
truly rectangular, and is formed without a fillet. By way of an 
example of its use, Figs. 1 and 2 show an ordinary construction of 
side stringer, and Figs. 4 and 5 the same as formed with the pro- 
posed section. The advantages claimed are the saving of much 
riveting and the reduction of weight.—A pri? 6th, 1910, 





Apkit 29, 1919 


THE ENGINEER 
understood that if the drunken plate were revolved at right angles ty 
the shaft the clicker would have no travel. The more drunk the 
plate the greater the stroke of the clicks, and so variable s; 
obtained. There are three claims. 

953,335. METHOD OF OPERATING COMPOUND COMPRESSED Ay, 
Encines, C. B. Hodges, Pittsburg, Pu., ussignor to H, kK 
Porter Company, Pittsburg, Pa., a Corporation of Peniusy/ ‘ 
—Filed June 11th, 1909. i 

This invention—one of three—consists in carrying the com. 
pressed air at high pressure and expanding it within one cylinder 
and thereby reducing it below atmospheric temperature, « mtining 


period, the accuracy of fire must be interfered with seriously. To 
prevent such vibration it is desirable to provide as free a recoil as 
vossible for the first 1fin. This is secured in the present invention 
y the construction shown. The buffer cylinder A is attached to 
the lug of the gun which recoils in the direction shown by the 
arrow. The piston-rod B remains steady, being fixed to the cradle. 
In the cap C of the spring case, there is formed an air cylinder D, 


TRAMWAYS AND RAILWAYS. 

25,248. November 2nd, 1909.—IMPROVEMENTS IN AND RELATING weed is 
ro AXLE JoURNAL Boxes OR BEARINGS, Edgar Peckham and 
Francis Stewart Andrews, both of Queen Anne’s Chambers, 
Westminster, London, S.W. 

This axle-box, for use particularly on high-speed railway vehicles, 
is intended to provide means whereby the oil can be practically 
hermetically sealed within it, while the construction of the axle- 
box is simple and economical. . A suitable casing A has formed on 
it at its rear a rectangular chamber B closed by lids C. Through 


enn, 


N° 16,474. 


$53,335] 


| | # 
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|} and in this a piston E carried on the piston-rod B works. On 
recoil taking place the pressure of the oil on the buffer piston F 

draws back the piston-rod and air piston compressing the air in the 

| air cylinder, until the total pressure on the air piston is equal to 

| the pull on the piston-rod. ‘hen the pressure in the air cylinder | 

| has risen to a predeterminable point, no further movement of the | 

| air piston takes place, and the rest of the recoil will take place as 
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| usual.—A pri/ 6th, 1910. 

9887. April 26th, 1909.—IMpROVEMENTS IN OR 
SHIELDS FOR GuNs, Sir Rebert Abbott Hadfield, 
House, Sheffield, and Alexander George McKenzie Jack, 
Rockhills, Brincliffe, Sheffield. 

Gun shields such as are here described require to be subjected 


RELATING 


such exhaust air within a receptacle and inducing over the exposed 


| surfaces a violent current of air at atmospheric temperature 


TO | 
Parkhead | 


to a special heat treatment soas to give them the necessary tough- | 


| ness, Hitherto it has been customary to give the thinner portions 


N°9887. 


these lids set serews bear against two semi-circular elements D D, | 
between which and the axle journal suitable packing H—say hemp 


waste—is disposed. On either side of the packing a metal ring E 
is placed, and between the inner of these and the wall of the 
chamber Ba ring of packing material F is arranged. GG are wedges 
which force the ring E into close contact with the packing F 


simultaneously with the adjustment of the set screws controlling | 


the blocks D and packing H.—Apre/ 6th, 1910. 


MEASURING INSTRUMENTS. 


10,964. May 8th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THERMOMETERS, the Cambridge Scientitic Instrument Company 
Limited, Chesterton-road, Cambridge. 

it is well known that in taking temperatures with a thermometer 


having a long stem, inaccuracies arise by reason of the bulb and | 


stem not being at the same temperature. Thus the expansion of 
the mercury in the stem itself becomes a function of the depth to 
which the thermometer is immersed and gives rise to variable 
readings for the same temperature. The present invention seeks 


N° 10,964 


i 


to overcome these difficulties by surrounding the stem with a bath 
of mercury, which by conduction becomes heated to the same or 
nearly the same temperature as the bulb. In the engraving the 
thermometer is shown supported in a packing gland A, the bulb 
being protected by a cage and surrounded by a sheath B. Above 
the gland a thin tube envelopes the stem, being held at its upper 
end in a second gland C. Rods extend between the glands to pro- 
tect the stem from breakage. Between the thin tube and 
the glass stem mercury is disposed and immediately above the 


second gland, insulating material as at D. The indicator head is 
carried by an extension of the second gland.—A pri/ 6th, 1910. 
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ORDNANCE AND ARMOUR. 


16,474. Juty 15th, 1909.—-IMpROVEMENTs IN RECOIL APPARATUS 
FOR ORDNANCE, Henry Arthur Bethell, Grand Depét, 
Woolwich, Lieutenant-Col. R.F.A. 

Before the shell leaves the bore of an ordinary field gun, the gun 
recoils about 1fin., and if any check or vibration occurs during this 


of the shield greater thickness than is actually demanded for shell- 


resisting purposes in order that these portions may not buckle or | 


collapse in the furnace. In the present instance the shields are 
| thereby permitting the thickness of steel at these parts to be made 

as small as one inch or less, 

thicker portions can also be reduced, as hitherto these have been 
| made of such weight as would balance the back portions and bring 
the centre of gravity into the desired position.—A pril 6th, 1910. 
| 
| 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


953,146. APPARATUS FoR DISCHARGING EXCESS EXHAUST GASES 
FROM Motors WORKING ON A CLOsED CycLeE, G. F. Jaubert, 
Paris, France.—Filed March 25th, 1909. 

In a power system for submarine boats, an internal combustion 


sufficient to scour from or prevent the formation of hoar frost on the 

exposed surfaces, and thereby reheating and increasing the volume 

of the exhaust air and its capacity to generate power, and carry 

ing the reheated air through a low-pressure cylinder. There are 

three claims. 

953,674. ELAstic-FLUID TURBINE, (, Westinghouse, Pittshurg, Pu, 
ussiqguor to the Westinghouse Machine Company, a Corpo tion 
of Pennsyleania,.—Original application fled May 2 1905, 
Divided and this application filed July 28th, 1909. 

This invention is for the-introduction of a wearing ring on which 


) 
nd, 


| rest flanges on the blades as shown, the object being to prevent 


formed with strengthening ribs on the roof and side portions, | 


| leakage. 


[853.674] 





























The fifth claim runs as follows :—In combination with a 
blade-carrying element of a turbine, means for securing a plurality 
of rows of blades thereto, strips located between adjacent rows of 
blades and extending in close proximity to the surface of said 
element, and a flange for securing said strip to said element. There 
are five claims. 

953,993. Vatve Gear, H. Forbes, Southampton, England. 

April 3rd, 1908. 

This patent is for a valve gear for direct-acting pumping engines, 
comprising an oscillating lever adapted to be oscillated by the 
main piston-rod, a valve-operating rod having a recess, adjustable 
springs placed one above and one below the oscillating lever, and 


Ki led 


At the same time, the front and | 


| motor, cooling and purifying apparatus for the products of com- | 


bustion, such apparatus being composed of a series of tubes ¢ j, 
and a dome m containing baffle plates, conduits leading from the 
| combustion chamber of the motor to the cooling and purifying 





| apparatus and returning from such apparatus to the corabustion 
chamber, whereby the apparatus may be worked on a closed cycle, 
| and a valve « controlling the flow of fluid through such conduits, 
in combination with an exhaust conduit leading outside the hull 


and an exhaust receiver ¢ covering the end of said exhaust conduit | 


and closed by a hinged cap f, which upon submersion isloaded by 
the surrounding water, whereby the pressure of the exhaust gases 


is effective to discharge the excess gases overboard against the | 


| pressure of the water of submersion. There are four claims, 
953,233. 
Cal,—Filed April 26th, 1909. 


[953.233] 





with rods and clicks to take into a ratchet wheel. 


TRANSMISSION GEAR, Major J. Robinson, Longheach, | 


| adapted to be compressed by the lever, spring pressed rods, one of 
| which normally engages with the recess in the valve-rod, a lever 
| adapted to withdraw one or the other of the spring-controlled 
| rods from the recess in the valve-rod, a series of links connected to 
| said lever, and adjustable releasing means operated by a main 
piston-rod and connected to said links. 
954,011. TURBINE-GOVERNING MeEcHanismM, EF. EB. Arvold, 
Wilkinsburg, Pa., assignor to the Westinghouse Ma hine 
Company, a Corporation of Pennsylcania, Filed April Qad, 
1906. Renewed April 20th, 1909. ; : 
This is a patent for working pulsating valves with hooks which 
| 











This is a curious invention. A ‘‘drunken” plate is provided | are controlled by the governor. The pulsation of the valve is 


Jt will he | effected by cams. 
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APRIL. 


Co-partnership. 

So far the “ Told-you-so’s " have scored a point 
over Sir Christopher Furness’s co-partnership scheme, 
for early in the month a ballot of the shareholders 
revealed « substantial majority opposed to its continuance. 
On the other hand, it is not impossible that the promoter 
10 displays extraordinary ability in such matters, will 
sueceed in drawing to himself the wavering spirits, of 
whom there is a fair number, as their abstention from the 
ballot box showed, and will once more launch the scheme 
in a revised form. A few weeks should show. ‘The 
wrounds of opposition to co-partnership, as outlined by the 
men, are inmany respects so remarkable that until further 
analysis—which no doubt Sir Christopher Furness wil] 
perform—is made they must be accepted with reserve. 
The men complained that co-partnery had brought 
them no more work, that it had made it more difficult 
than before to get work in other yards, that money was so 
scanty they could not pay their deposits without great 
sacrifices, and that it was opposed to trade union principles. 
(‘an anyone seriously doubt that the first three of these 
four objections are mere shadows, and that the real sub- 
stance is to found in the last? We do not for ourselves 
hesitate to affirm that the influence of the trades unions 
is to be found in the rejection of the scheme, for there can 
be no question at all that the tradition of all such bodies 
js opposed to co-partnership. The surprise is that a year 
ago they agreed to the scheme, not that to-day they 
decide against it. We look forward with interest to Sir 
Christopher's attempt to resuscitate it, and should be glad 
indeed to see him succeed. 


wl 


Hungarian Dockyards. 


Pursuant to the national policy of securing a 
due share of the army and navy contracts of the 
Monarchy, the Hungarian Government are planning to 
aid in the construction of new dockyards sufficiently 
large to build the much-discussed Austrian Dreadnoughts. 
A responsible Hungarian Minister stated last week that 
such dockyards will be built at Fiume as speedily as 
possible, and that in the meantime preparatory work on 
the new warships will be pushed forward. It is presumed 
that the Minister was referring to the Danubius Com- 
pany, which is reported to have acquired recently land 
and docks from the Whitehead Torpedo Company at 
Fiume. The Danubius is a comparatively small concern, 
with a capital of 4,500,000 crowns (about £180,000). 


siderable moneys will be required not only for the new 
dockyards but also for the building of the Dreadnoughts. 
These are estimated cost 56,000,000 crowns 
(£2,333,000) each. The Danubius Company is now 
endeavouring to obtain assurances from the Hungarian 
Government and from the military authorities that it 
can depend upon receiving a proportionate share of orders 
for new warships in future. It ig thought that these 
negotiations will reach a satisfactory conclusion, as 
Austria-Hungary will presumably build still more Dread- 
noughts to replace the Monarch class of warships. It is 
believed that more Hungarian shipyards will be built in 
the near future. Arrangements have also just now been 


to 


completed for building large cannon works in Hungary. 
South Wales Miners. 


As we anticipated in our notes last month, the 
decision reached at the general conference of mining 
March 30th was, when submitted to the 
miners’ ballot, accepted, and peace settled down once 
ore upon the South Wales coalfield. The new agree- 
ment takes the form practically of additions to the 
agreements of 1905 and 1909, and it is to hold without 
question for five years—that is from April 1st, 1910, till 
March 31st, 1915. The most important clause is that 
dealing with the minimum wage, of which so much has 
been heard. Years ago it was agreed that wages should 
vary with the selling price of coal; that is to say, the 
luimimum wage was to be paid when the price fell toa 
certain figure. Employers arguing that the cost of getting 
coal had increased by 1s. 8d. per ton, wanted to see the 
“ininimum ” price of coal raised, whereas the men desired 
to see it lowered. By raising it the minimum wage 
would be reached sooner in a falling scale, by lowering it 
the reverse would happen. The owners wished it to be 
fixed at 20 per cent. above the standard of 11s. 10d., the 
men wished to put it at 40 per cent. higher; the agree- 
ment actually places it at 85 per cent., but with certain 
conditions that are too long to quote here. In return for 
the gain the men secure on this point, they agree to give 
the employers more freedom in the management of the 
pits, particularly with regard to shifts, and agree “to unite 
mM procuring an amendment of the Eight Hours Act, 
making this legal.” That is possibly one of 
the most notable clauses in the whole agreement—that 
the men combine with the masters to undo an Act which 
they were instrumental in passing only a few months ago. 


delegates on 








Two Remarkable Accidents. 


In the month of April occurred two fatal rail- 
way construction accidents in Canada, both of which 
were of somewhat unusual character. On the 14th 
instant near St. Alphonse, Quebec, on the Chicoutimi 
and Ha! Ha! Bay railway, an explosion from un- 
known cause occurred in a powder magazine con- 
taining many thousands of pounds of dynamite. 
The shock was so great as to cause the clay banks 
in the district to slide. The main movement was 
about 1200 feet. Buildings a mile from the main slide were 
moved in some cases as much as fifty feet. The site of the 
construction camp was covered with ten feet of clay, and at 
this place the chief engineer and four labourers lost their 
lives. On the 19th instant, in the same province, about forty 
miles from Lachute, on the National Transcontinental 
Railway, a construction train having about forty labourers 
aboard was precipitated into a small lake and five men 
are reported to have lost their lives. The train, proceed- 
ing with the construction gang to clear away a small 
landslide that had occurred in one of the cuts, was at the 
time of the accident passing over a temporary embank- 
ment skirting the lake. Without warning the 
embankment subsided. It is believed that the spring 
rains following an unusually early melting of the snow of 
the past winter had so saturated the clay deposits that 
very little was required to disturb the equilibrium of the 
banks. 


H.M.S. Colossus. 


THE Colossus, which was launched on April 9th 
from the yard of Scott’s Shipbuilding and Engineering Com- 
pany at Greenock, formed the most important addition to 
his Majesty’s Navy during the past month. This vessel, a 


| sister ship to the Neptune, launched last September, 
| represents the latest stage in the evolution of the Dread- 





| viously. 
‘ ; " : . | length, and are now 50 calibres long, as compared with 
Later on this capital will be largely increased, as con- | 








nought type of battleship. As compared with the ori- 
ginal Dreadnought, she shows an increased length, 
beam, displacement, and horse-power, the figures as 
published for these respectively 510ft., 86ft., 
20,250 tons, and 25,000. But the most important difference 
probably lies in the disposition of the guns. These, as 
before, are ten in number, and of 12in. bore. In the 
earlier type the positions of the two midship barbettes 
were such as to prevent both pairs of guns being fired on 
the same broadside. In the Colossus an echelon arrange- 


being 


ment of these barbettes has been adopted, so that her | 


broadside consists of all ten guns instead of eight as pre- 
The guns themselves have been increased in 
45 calibres in the earlier vessels. Sixteen 4.7in. guns 
constitute the secondary or anti-torpedo armament. 
With regard to her armour plating, no details are avail- 
able, but it would appear that no reduction in weight has 
been effected. 


Port of Montreal. 


THE Canadian Government has lent the Montreal 
Harbour Commissioners six million dollars to be expended 
in the improvemeut of the port. The work will be spread 
over some years, and will embrace general improvements 


}and extensions as well as the commencement of new 


works. It will include a new two million bushel grain 
elevator, a floating dock capable of accommodating the 
largest vessels which use the port, seventy-four acres of 
new quays, elevated railway tracks, new piers and exten- 
sions to present piers, dredging the channel of the 
St. Lawrence south of St. Helen’s Island to 35ft., a system 
of ice protection above Victoria bridge, new sheds, and 
dredging in the present channel to increase its area. Of 
these, the most important improvement is probably that 
of dredging the channel south of the island. The floor 
area of the new sheds will be about 1,600,000 square feet. 
This year the works to be begun are the new elevator, the 
new Victoria pier, the high-level railway tracks from 
Hochelaga to the Victoria pier, the completion of the coal 
docks at Hochelaga, the shipwrights’ yard and the floating 
dock, and extensions of 300ft. to each of the three piers, the 
King Edward, the Alexandra, and the Jacques Cartier. 
It is understood that the contract for the floating dock, 
which will have a capacity of 25,000 tons, has already 
been let to an English firm. These improvements are 
the result of the study of a board of seven engineers who 
have been working in conjunction with the Harbour Com- 
missionefs and their staff since 1907. The total cost 
of the works contemplated is stated to be eighteen million 
dollars. 


Patents. 


During the month Mr. Temple Franks, the re- 
cently appointed Comptroller of Patents, issued his first 
report. It is interesting not only for this reason, but 
because it gives a clear indication of how the famous 1907 
Act is working, and because it shows that Mr. Temple 
Franks takes a wide view of the value of that Act, and 
particularly of Section 27—compulsory working—which, 
as he points out, contains no really novel principle, and 











is still not so stringent as similar provisions in the patent 
law of other countries, notably Germany and Canada. As 
a result of this section, there have been seventy-three ap- 
plications to revoke, and seventeen patents have actually 
been revoked. This may seem at first sight a poor result, 
and the small number of successful applications may be 
taken as indicating the slight importance of the clause ; 
but we must not fail to look on the other side of the 
medal. Although there have been few revocations, orders 
have been given to British firms and many licences have 
been sold to meet the requirements of the law, and Mr. 
Frank says “ it seems probable that the mere existence of 
the section and of the power to revoke has tended to bring 
about the establishment of manufactories in this country 
and an increased employment of British labour.” The 
1907 Act, moreover, has not, as some people feared, 
diminished the number of patents taken out annually ; in 
1909, 30,603 applications were made, a record for recent 
years, and only once exceeded. 


Irrigation in Canada. 

Tue fact that two million dollars worth of 
Canadian irrigation work will be contracted for ere this 
number reaches our readers, calls attention to the 
extensiveness of the agricultural irrigation now being 
done in the Canadian North-West. The contract for the 
excavation of 25 million cubic yards of earth from the 
canals and ditches to be constructed on the central 
division of the Canadian Pacific Railway Company’s 
irrigation area near Galgary is now being arranged for. 
In the province of Alberta the land is for the most part 
fairly level, with the result that the numerous rivers 
flowing eastward from the Rocky Mountains become 
sluggish and winding streams at no great distance from 
the foothills. In the vicinity of Calgary, within sight of 
the foothills, the Bow River is an example of this 
condition. Millions of acres of land adjacent to the 
city were five years ago considered arid and fit only for 
cattle raising. The railway with commendable enterprise 
took up the problem of irrigation with a view to adapt- 
ing the lands to wheat raising and mixed agriculture, and 
has already spent many millions of dollars. It con- 
structed irrigation canals with permanent headworks and 
sluices, and has already settled thousands of small 
farmers on the reclaimed areas; in fact, it has gone 
even beyond the actual providing of water, and has 
erected standard farm buildings on the lands. On these 
improved properties, which it terms “ready-made 
farms,” it places settlers. The company undertakes to 
deliver water at the highest point on the settler’s land. 
The necessary sluice gate is built at the expense of the 
settler, but it remains the property of and subject to the 
control of thecompany. Once the stipulated quantity of 
water has been delivered upon his land the farmer is 
master of its flow. He directs it to any point by means 
of field laterals, spreading it from any point in the latter 
by flooding, through furrows, and into checks or basins. 
Flooding is used for field crops and furrow irrigation for 
roots. An extensive engineering force is now in the field, 
laying out work and making surveys for new work. The 
number of engineers engaged on the work for the railway 
company alone is about 250. 


Aeronautics. 


THE past month has witnessed alike success and 
disaster in the records of aeronautics. On the 2nd 
Le Blon while flying at San Sebastian on his Blériot 
monoplane, fell into the sea and was instantly killed. On 
the 3rd the balloons Pommeru and Schlesien met with 
disaster in Germany, and on the 19th the balloon 
Delitzsch was struck by lightning. M. Rougier flying 
at the Nice meeting on the 18th, narrowly escaped the 
same fate as Le Blon. During a squall the Zeppelin 
airship No. II. was torn from its moorings and completely 
wrecked on the 24th, and on the 25th the British Army 
airship was seriously damaged by the violence of the 
wind. Apart from these the month has been fruitful in 
other directions. The most notable achievements are, of 
course, the London to Manchester flights, and the joint 
cross-country journey of MM. Farman and Paulhan. 
From Etampes, M. Farman, carrying a passenger flew 
during the evening of the 17th a distance of 60 kiloms., 
and descended at Chévilly near Orleans. Then the 
machine was handed over to M. Paulhan who, travelling 
back towards the east, descended ultimately at Mour- 
melon-le-Grand, having flown a total distance of 
80 kiloms. M. Farman’s flight lasted 40 minutes and 
M. Paulhan’s 70. On the 23rd inst. Mr. Grahame-White 
made his first attempt to fly from London to Manchester 
in competition for a prize of £10,000, offered by the 
proprietors of the Daily Mail. After accomplishing 
a little over a hundred miles in two stages, he had to 
descend near Lichfield for repairs to his motor. While 
he was waiting there a violent gust of wind upset and 
damaged his machine to such an extent as to neces- 
sitate his return to London. Meanwhile M. Paulhan had 
come over from France to try for the same prize, and 
late in the evening of the 27th he started on the 
journey closely followed by Mr. Grahame-White. After 
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a rest during the night the contest was continued early 
the following morning. Mr. Grahame-White was again 
unfortunate, and baftled by the wind had finally to give 
up the attempt near Licfiheld. M. Paulhan, on the other 
hand, met with conspicuous success, and without stopping 
flew from Lichfield, where he had been resting, direct: to 
Manchester. 


Alpine Tunnels. 

Tue Convention which was recently signed by 
the Swiss Confederation and the French Government for 
providing more direct communication with the Simplon 
by connecting the railway systems of the two eountries 
by a line between Moutiers and Granges is not regarded 
in many quarters as offering the best means of facilitating 
traffic between France and Italy. The French Inter- 
parliamentary Commission, which has this matter under 
discussion, does not see the necessity of passing the 
trafic over the Swiss lines in competition with traftic from 
Germany when it is possible to shorten the journey to 
North Italy by connecting the French and Italian railway 
systems. As we have already stated, this Commission is 
strongly in favour of driving a tunnel through the Little 
St. Bernard in opposition to the proposed Mont Blanc 
Tunnel, which, it is feared, would present considerable 
engineering difficulties, but, apparently, the Italian 
Government, rather than bear part of the expense of 
driving a new tunnel, prefers to improve the service by 
way of the Mont Cenis, against which the chief objection 
has been the steepness of the gradients. The Italian 
Government proposes to overcome this difticulty by 
equipping the Mont Cenis section electrically, whereby 
the time occupied by the journey will be considerably 
reduced. The electrical plant has been ordered in 
Switzerland for delivery at the end of the present year, 
Tri-phase current will be used for the locomotives, which 
are to be powerful enough to haul heavy loads at a good 
commercial speed up the long and severe Mont Cenis 
gradients, and it is hoped that the results will be suffi- 
ciently satisfactory to postpone the necessity of making a 
tunnel through the Little St. Bernard or elsewhere. 


London Water Supply. 

THE provision of an adequate and pure supply of 
water for London, with its quickly growing population, 
has now passed for a number of years at least from the 
region of discussion to that of definite resolution. Various 
solutions of this important problem have during the past 
forty years been proposed, and much learned opinion has 
been devoted to distinguishing between their relative 
merits. In the scheme adopted by the Metropolitan 
Water Board at their meeting on the 22nd ult. there 
would appear to be afforded a satisfactory and economical 
attainment to the ends in view. The “ progressive ” 
scheme as adopted arranges for the construction, as the 
increase in population demands, of sufficient reservoirs to 
guarantee a supply of good water at the rate of 35 gallons 
per head per day until the year 1941. The work will be 
carried through in four instalments, in the first of which, 
to be completed by 1916, a reservoir capable of storing 
5200 million gallons of Thames water will be constructed. 
In the second, to be ready by 1924, provision will be 


made for the storage of 5500 million gallons ; in the third, | 


ge 
which will meet requirements until 1934, 3500 million 
gallons will be stored; and in the fourth, carrying the 
water supply down to 1941, 6700 million gallons. After 
this date it is proposed still further to increase the 
demands on the Thames until in the year 1961, when 
450 million gallons per day will be taken from it. At this 
point the Board consider that the limit of the Thames 
supply will have been reached, and other sources will 
have to be tapped to secure the increase in quantity re- 
quired thereafter. 


Le Camp de Chalons. 


TuE French War-oftice has discovered that there 
is a distinct inconvenience in allowing aeroplane makers 
to use the Camp de Chalons as a training ground. This 
privilege was granted with the sole restriction that flying 
was to take place between certain hours, and was to be 
prohibited while the troops were at exercise, and as 
nearly all the makers erected sheds between Bouy and 
Mourmelon, the camp became the great aviation centre to 
which pupils in the art of flying flocked from all parts of 
the world. Quite a large proportion of the visitors were 
foreigners, and it was reported that a number of German 
officers spent some time at Mourmelon in learning to fly ; 
while machines were bought which presumably found 
their way to Germany. The facilities thus offered to 
foreign military visitors to make a survey of the Chalons 
Camp and learn things that the military authorities would 
prefer to keep secret, are now regarded as presenting a 
serious danger, and restrictions have been imposed which 
so far tie the hands of aviators that aeroplane makers are 
finding it necessary to look out for new training grounds. 
Thus, Henry Farman has transferred his operations to 
Etampes, where he inaugurated his new-school by send- 
ing Paulhan on a cross-country flight to Arcy-sur-Aube, 
a distance of 120 miles. A few days prior to Farman’s 
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removal to Etampes a cyclone devastated the Chalons 
Camp, demolishing several sheds and destroying the 
aeroplanes within them; but, singularly enough, 
Sommer’s shed was carried bodily a hundred yards with- 
out the aeroplane it contained being damaged. 


Dock Construction. 

Arter the disaster at Newport Docks, when, as 
will be remembered, a trench collapsed with little or no 
warning and buried a large number of workmen alive, 
Mr: W. W. Squire, engineer to the Bristol Dock Com- 
mittee, was appointed by the Home Secretary to write a 
report on the accident. This he did, and whilst he 
exonerated the contractors from all blame, he supported 
the recommendation of the jury at the inquest that an 
inquiry as to the best method of minimising the risks 
associated with such work should be instituted. As a 
result of this advice the Home Secretary now 
appointed a small committee “ to inquire into the dangers 
attending deep excavations in connection with the con- 
struction of docks and other similar works, and to con- 
sider and report what steps should be taken to minimise 
such dangers.” On the committee there are only three 
persons, Mr. Squire himself, Mr. H. J. Wilson, Inspector 
of Factories, and Mr. C. A. Harrison, engineer to the 
North-Eastern Railway. Dock accidents of the kind in 
question are not very uncommon, but, as a rule, the 
failing part gives warning of the coming disaster and the 
men have time to escape, and it is probable that had it 
not been for two fatal accidents within a, few months of 
each other, that at Vittoria Dock, Birkenhead, in March, 
and at Newport in July last year, this inquiry would never 
have been instituted. But since it is in the hands of 
capable men there can be no doubt that the report will be 
interesting even if the reporters should be unable 
not unlikely—to saggest any improvement on the present 
methods of construction. 


has 
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Foreign Airships. 
THE controversy between the of 
dirigible balloons of the rigid and non-rigid types has 


advocates 


| revived during the month as the result of the destruction 
| of the new Zeppelin airship which was constructed with 


the money raised by a national subscription immediately 
after the loss of the first balloon of this type. While the 
rigid airship was adopted in Germany as the most suit- 
able for military purposes, and a strategical base was 
established near Hamburg where sheds have been built 
to accommodate these huge aerial vessels, the French 
have always shown themselves averse to the rigid type, 
and the military authorities have hesitated to create 
an aerial fleet until more is known to the possi- 
bilities of the dirigible balloon. Under pressure of public 
opinion, which became alarmed at the German activity 
in airship construction, the French Minister of War has 
placed orders for dirigible balloons, and is even reported 
to have acquired an option on the new Bayard-Clément 
airship which was to have attempted the journey from 
Paris to London with a view to its acquisition on behalf 
of the British Government. The Astra Company is also 


as 


| completing a dirigible balloon for the French military 


department. Both of these vessels are fitted with two 
engines which can be run separately or together, while 


| the substitution of wood for metal propellers and other 
| improvements have been suggested by experience with the 


dirigible balloons already in military service. So far as 
concerns the superiority or otherwise of the non-rigid 
over the rigid type, there are, as yet, insufficient data to 
allow of any definite conclusion being come to, for it 
must not be overlooked that the Patrie suffered the same 
fate as the two Zeppelins, and neither type is apparently 
able, on account of its bulk, to withstand strong gusts of 
wind. 


Unmarked Bars. 

AN attempt is now being made in South Stafford- 
shire to bring about a reformation of the once valuable 
Union or Association in what is known as the Unmarked 
Bar trade, really the branches devoted to the manufac- 
ture of common and merchant bar iron. During the ex- 
istence of the last association trade was in a prosperous 
condition, whilst now prices are in some 
low makers affirm they suffer a loss at the works of 
something like 5s. to 7s. 6d. per ton, and it is from this 
unprofitable situation that it is now sought to raise and 
free the trade. Whether the deliverance can be accom- 
plished by means of an associated movement remains to 
be seen; or, indeed, whether the makers can be brought 
into line sufficiently to establish an association. It is, 
however, somewhat ominous that the past union amongst 
the Staffordshire bar makers never displayed much 
strength except when the market was a rising one, 
and the difficulties attendant upon uniformity of move- 
ment in the matter of prices will be freely recognised 
when it is borne in mind that the industry is distributed 
over some forty or fifty firms of varied size. The 
committee which has now been appointed to try and 
re-organise the trade has, by common consent, a heavy 
task before it. 
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THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
No. III.* 

In our second article, describing the experiments at 
Dorking, we showed that with the three filters employed 
fairly good etiuents were obtained, but in all cases the 
amount of solids in suspension was too high, headake 
ingly, efforts were made to reduce these. 

First of all, four small rectangular tanks, each holding 
411 gallons, were used to settle the suspended solide 
coming out in the effluent from the three filters, These 
tanks were all of the same dimensions, and each had q 
depth of 2ft. From the beginning of the experiments oy 
November 16th, 1905, to March Ist, 1906, the combined 
effluents from the three filters were run through two of these 
settlement tanks worked in parallel as one tank. This, it 
is explained, was equivalent to 2 hours 16 minutes con- 
tinuous flow settlement when the tanks were clean, Jp 
the last week in February the deposited solids began to 
rise to the surface, showing that fermentation had set jp, 
The flow was accordingly stopped, and the supernatant 
liquor drawn off. When this had been done 13%in, of 
very dark mud remained. This had a strong and rather 
unpleasant earthy smell, and the following particulars 
given of it: 


are 


Per cent, 
Dry solids sf 0 
Volatile matter in these solids 
Non-volatile matter in these solids 3-39 
Moisture 93.00 


v2.2 


The mud was baled out with pails, and was poured into 
two bays formed on the ground near the tanks. It took 
about two months to dry completely, and during this 
time gave rise to an unpleasant smell in the inmuediate 
neighbourhood. It is pointed out, however, that the 
deposit was formed during the time the filters were un. 
matured, or imperfectly matured. When air-dry the mud 
became a friable mass with a clean earthy smell. During 
this period the average suspended solids in the unsettled 
etiluents from the three filters was 6.61 parts per 100,000; 
the average in the settled effluents, was, on the other 
hand, only 3.87 parts per 100,000 - these figures repre- 
senting a reduction of 41 per cent. 

During March, 1906, there was a considerable improve- 
ment in the efficiency of the settlement tanks, but during 
April the precipitation filter gave trouble, as explained in 
the second article, and its effluent was putrescent and 
contained much -dead growth. It 
separated from the other two effluents, which thereafter 
were for some time alone passed through the settling 
tanks. Later on—that is to say, in the first week of 
August, 1906—the suspended solids in the ettluent from 
the septic liquor filter began to increase rapidly in amount 
and fermentability. As this interfered with the success 
ful settlement of the combined effluents, the septic liquor 
was diverted into a tank by itself. It contained as much 
as 15 parts of suspended solids per 100,000, the greater 
part of which settled immediately during the first twelve 
hours after starting the tank. The time of settlement 
was 3 hours 24 minutes continuous flow. On the morn 
ing of the next day the settled effluent was unsatisfactory, 
fermentation of the deposited solids having visibly com- 
menced. At noon the same day the whole of the solids 
rose to the surface, with considerable discharge of gas. 

As settlement of the septic filter effluent solids under 
these conditions was thus found to be an unsuitable 
method for reducing suspended matter, it was decided to 
try the filtration of this effluent through shallow beds of 
fine material. The results obtained we shall discuss later 
on. Meanwhile, we may say that from this date-—August. 
1906— only the efiluents from the settled sewage and pre- 
cipitation liquor filters—the latter having before this 
recovered its good condition—were passed through the 
settling tanks. An increased volume of the precipitation 
liquor was dealt with, so that the time of settlement 
remained about the same. There was no difficulty in 
settling the solids from these effluents. The total volume 
of wet deposited solids removed from the settling tanks 
during the experiment was 13.61 cubic yards, this being 
obtained from a total flow of approximately 3,300,000 
gallons of effluent, and representing a weight of 0.49 tons 
of dry solid. In all cases the deposit was pumped into 
bays, and after the first operation in March there was no 
nuisance either in pumping or drying, though in very hot 
weather freshly pumped deposit gave off an earthy smell, 
which was not, however, unpleasant. : 

A table is given showing the average figures of analysis 
for combined settled sewage effluent for the period 
between February 6th and October 17th, 1906. This we 
give below :— 


was accordingly 


Number of 


srage ; 
Average. estimations. 
31 


Parts per 100,000. 
Oxygen absorbed at once at 27 deg. Cent. 0.63 ; 
Oxygen absorbed in4 hrs. at 27 deg. Cent. 2.01 ... 33 
Dissolved oxygen taken up in 24 hrs. at 
oe ae SP eee er een | eee 22 
Dissolved oxygen taken up in 5 days at 
18 deg. Cent. 2 “ne ree | 
Incubator test (by smeli) 30 passed, ... 31 
1 failed 
Solids in suspension OS ses es 
The settlement of the effluent from the septic tank 
liquor filters having in the hot summer weather failed to 
produce the desired result as shown above, two sia 
straining beds were constructed. They were made by 
arranging 6in. boards round a concrete floor, 12ft. by bit. 
with a partition across the centre, dividing it into two 6tt- 
squares. The floor had a slight fall to two waste pipes 
fixed at one side. The bottom and joints of the beds 
were cemented so as to make them water-tight. One of 
the beds was provided with, first of all, a layer of fin. 
clinker, 3in. thick, and over that a 3in. layer of very fine 
clinker, jin. and under. The other bed was filled with 
6in. of }in. clinker and no finer material. Shallow 
grips were placed on the surfaces of the beds, but n0 
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other means of distribution were employed. The effluent 
was run on to the beds at the rate of 720 gallons per square 
yard of surface area per day. The bed with the fine ma- 
terial on the top was first of all employed. It worked for 
ten days before the sides were flooded. During the greater 
part of this period the effluent came away with practically 
no suspended solids in it. It did, however, give from 3 to 
5 volumes of mud per 100,000 by centrifuge, which is 
equivalent to 0.3 to 0.5 parts of suspended solids per 
100,000 by weight. The filter effluent dealt with had 
beforehand as much as 4.7 parts by weight. 

The coarser grain bed was then tried, and gave very 
much the same results as those produced by the settling 
tanks- that is to say, it let through about 2.0 parts per 
160,000 of suspended solids; but it ran for twenty-three 
days before flooding, or more than twice as long as the 
fine bed. It is explained that these beds were very easily 
cleaned, much more easily than the effluent settling 
tanks. All that was necessary was to remove the first 
inch or so of clinker, with all the clogging matter adhering 
to it, and to replace it with new material. The clogged 
clinker was then spread out to dry, and could afterwards 
be used again ; but to obtain the best results with it it was 
necessary to wash it. 

The Report then goes on to point out that such beds 
could be much more cheaply constructed than settling 
tanks, but that their weak point lies in the necessity of 
having to remove and renew the top layer of material 
and in washing the used clinker. “This can, however,” 
it continues, “ be set against the emptying of the settling 
tanks, which would in many cases involve pumping, as 
the tanks must necessarily lie at a level below that of the 
filter floor.” 

A sand filter was also employed for removing the 


solids from the effluent flowing from the settling 
tanks already described. This was made of con- 
crete sunk in the ground. It was 24ft. long and 


l4ft. wide, and had a sloping floor going down to a 
maximum depth of 4ft. 6in. below the surface of the 
sand. The floor was covered with perforated aerating 
tiles above which was placed a 12in. layer of ballast and 
above that again 3ft. of Leighton Buzzard sand. The total 
contents of the filter was 50 cubic yards. The liquor 
was distributed over the surface by means of a system of 
fixed iron pipes and was fed on in intermittent flushes of 
sixty gallons. This flushing was automatic. The outlet 
from the settling tanks was connected to a shallow 
wooden tank on the ground near the filter. A plug valve 
in the bottom of the tank was in connection with the 
distributing pipes. When the tank was full the liquor 
overtlowed into a bucket suspended beneath it. The bucket 
and plug valve were connected together by a lever, and 
when the former filled the plug was raised and the 
contents of the tank were allowed to flow into the dis- 
tributing pipes. The bucket had a small hole in it, and 
the fluid could thus escape from it at such a rate that the 
plug returned to its seating when the tank was com- 
pletely discharged. The distributing pipes were originally 
provided with ,\;in. to jin. holes, but as these were found 
to be liable to choke, some of them, especially at the 
further end of the distributor, were afterwards enlarged. 
Notwithstanding this, however, very little attention was, 
it is stated, required to keep this part of the installation 
in order. 

The filter began working on March 2nd, 1906, at the 
tate of 60 gallons per cubic yard per twenty-four hours. 
From the very first the effluent was of good quality— 
much superior to the settled effluent flowing on to it. At 
the start and for the first fortnight this improvement was 
apparently only due to mechanical straining, as an 
analysis discovered no reduction in ammoniacal nitrogen 
or increase in oxidised nitrogen, but the fluid was bright 
and clear and suspended matter only present in mere 
traces. After a week’s rest, and after the dried up 
deposited matter had been removed by lightly raking, the 
filter was started again, this time with 120 gallons per 
cubic yard. The performance was excellent. Four days 
after restarting, and after working at this increased rate, a 
sample of the effluent was taken and diluted with two 
Volumes of tap water, This was incubated for five days 
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at 18 deg. Cent. It took up only 22 per cent. of the 
dissolved oxygen available. This was only equal to 
0.56 parts per 100,000 of undiluted effluent. The 
settled effluent before passing through the filter, when 
diluted with three volumes of tap water and incubated 
for five days, exhausted all the available oxygen, equal 
to 2.97 parts per 100,000 of undiluted effluent. The 
settled effluent, it may be added, was of poor quality at 
the time, owing tc the trouble caused by growth, princi- 
pally in the effluent from precipitation liquor. 

The following table is given to show the considerable 
improvement effected by the sand filtration under these 
circumstances :— 


Settled Sand 
effluent her 
: * effluent. 
Oxygen absorbed at once at 27 deg. Cent. ... 0-77 ... 0-16 
Oxygen absorbed in four hours at 27 deg. Cent. 2-42 ... 1-05 
Dissolved oxygen taken up in twenty-four 
hours at 18 deg. Cent. ... ... ... ... ... 0-82 —- 
Dissolved oxygen taken up in five days at 
ae co OSS 
at least 
Suspended solids... ... .. «eee Suite eee trace 
Solids by centrifuge (volumes) adele ¢ds Vea ee 3 


The much greater reduction in dissolved oxygen taken | 


up from tap water compared with the reduction in oxygen 
absorbed from permanganate is, it is explained, probably 
due (1) to the relative freedom of the sand filter from 
suspended matter, and (2) to the greater reduction in the 
number of bacteria. The latter cause naturally has, it is 
pointed out, the greatest effect in the twenty-four hours’ 
estimations of dissolved oxygen absorption. 

During April the sand filter matured considerably, so 
that the ammoniacal nitrogen was reduced and the 
oxidised nitrogen was increased. On the 21st April, as 
an example, while the settled effluent contained only 2.2 
parts of nitric and nitrous nitrogen, the filter effluent at 
the same time contained as much as 4.0 parts per 100,000. 
Later on, in the beginning of May, after the filter had 
rested a week and the dried deposit had been raked off, 
the nitrification was still more active, over 5 parts of 
oxidised nitrogen being found when the effluent from the 
day sewage was passing through the filter. At this time 
the final effluent is described as being “ sparklingly 
bright, with a faint brown tint.” 

The surface of the filter was cleaned at intervals, the 
time between cleanings varying with the amount of 
suspended solids in the settled effluent. With four parts, 
cleaning was necessary once a fortnight, but with only 
two parts the filter sometimes ran for five weeks. Things 
went on well until the first week in September, when 
ponding occurred, notwithstanding the fact that the 
surface was apparently clean as regarded deposited solids. 
For some time the eftluent delivered to it had been very 
good, only containing from 1.5 to 2 parts of suspended 
solids. The rate of feeding had been raised from 120 to 
160 cubic yards per day, but it is not thought that this 
had anything to do with the ponding. Some clogging of 
the sand, which was not merely superficial, had evidently 
been for some time in progress, though the quality ot the 
final effluent had not been interfered with. It was, 
accordingly, decided to rest the bed for four weeks, and 
during this time the top 4in. of sand were turned over 
two or three times. Five days after restarting the 
effluent incubated for five days at 18 deg. Cent. only took 
up 0.10 part of dissolved oxygen per 100,000. 

The result of the experiment showed that should this 
sand filtration process be adopted on a large scale it 
would be necessary to have at least two filters, so that 
one might be rested periodically. 
after each rest given to the experimental filter the effluent 
was improved. 

The table in the next column shows the average figures 
of analyses for sand filter effluent between March 27th and 
October 17th, 1906. 

A general summary of the results obtained in the 
experimental stations is given, and we may briefly refer 
to it. 

The reduction of solids in the sewage was practically 
the same for the continuous flow settlement and the 


It is noteworthy that | 
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septic tank processes. The septic tank liquor contained 
rather less suspended matter than the settled sewage 
during the major part of the year, but during the hot 
summer weather it contained much more. Precipitation 
with continuous flow gave a liquor which contained two- 
thirds the suspended matter of the other tank liquors and 
which was about three-quarters as strong organically. 
It was capable of filtration at nearly twice the rate at 
which the other tank liquors yielded a tank eftluent of 
similar purity. The weights of wet sludge produced by 
the three processes were in the ratio of settled sewage 
3, precipitation 5, and septic tank 1. The corresponding 
ratios for dry sludge were respectively 2, 2.5 and 7. 


Number 
Parts per 100,000. Average. of — 
estimations. 

Oxygen absorbed at 27 deg. Cent. at 

Es os Sach ok Bice 4 2S 3 ... 2 
Oxygen absorbed at 27 deg. Cent. in 

four hours Bi Aaa ay ca Rn, a ae 
Dissolved oxygen taken upin twenty- 

four hours at 18 deg. Cent.... ... 0-08 ... 16 
Dissolved oxygen taken up in five 

days at 18 deg. Cent. ... ... ... 0-36 a 
Incubator test (by smell)... ... .. All... 21 


passed. 


The effluents from the filters treating septic tank 
liquor and settled sewage were very similar. The former 
was not, however, quite so well purified organically, but 
it contained more oxidised nitrogen. The effluent from 
the filter treating precipitation liquor was the best of the 
three for the greater part of the year, but for the month, 
or so, when fungoid growths were choking the filter, it 
was distinctly the worst. It could be passed through the 
filter in much greater volume than, and still show an 
equally good analysis to, the others. This, it is pointed 
out, must not be taken as indicating that the filter is more 
efficient when treating liquor of this kind, but rather 
that additional work is done on the sewage by the tank 
treatment. 

One to two hours continuous flow settlement reduced 
the suspended solids in filter effluents by 50 per cent., 
but when the suspended solids are especially liable to fer- 
mentation filtration through shallow beds of fine material 
is a better method of removing them. A sand filter prac- 
tically removes all solids from a settled effluent and 
effects as well further bacterial oxidisation. 

A number of other experiments were tried, and other 
investigations were made. For example, bacterial 
researches were carried out and the sterilisation of the 
filter effluent by chloros (sodium hypochlorite) was inves- 
tigated, but lack of space prevents our dealing with them. 
The whole volume will amply repay an extended study. 








THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XII.* 
San Jose pE Costa Rica, February 19th, 1910. 


Wir the exception of Mexico, I know of no country in 
the Latin-Americas which has such an abundance of water 
power undeveloped as Costa Rica. This natural gift can 
be, and frequently is, a source of great embarrassment te 
the inhabitants, however, since, if it can be regarded as a 
very useful factor, it can likewise prove a most destructive 
one. In this Republic the amount of damage done 
annually to all such works as railways is enormous, and 


| no amount of precautions seems to influence the number or 
| the gravity of these visitations. Itis satisfactory, however, 


to record the fact that modern hydraulic engineering is 
making the most of the opportunities which exist with 
regard to the splendid water-power available; and at the 
present time there are three important installations taking 
place in different, but adjacent, parts of the Republic, and 


| all three the enterprise of one firm of engineers, Messrs. 








~—* No. XI. appeared April 15th, 
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the Purdy Engineering Company, of San José and 
Cebadilla. 

The first of these enterprises is in connection with the 
only British company at present doing a business in this 
Republic, where formerly it had such large and important 
interests. The Costa Rica Electric Light and Traction 
Company, Limited, are the owners of the tramway system 
of the capital, San José, and it is one of the best run short 
systems which I have yet seen in Latin-America. I do 
not even except those excellent systems of Rio de Janeiro, 
San Paulo, or Buenos Aires. . 

Besides’ operating the tramways, the company supplies 
a portion df the electric light to the city and to some of 
the factories. 

The present plant being found insufficient for the pur- 
pose, it is now introducing an additional one to take power 
from the Rio Varilla, about nine miles from this city, and 
at the rate of about 3350 cubic feet per second, under a 
head of 189ft. (static). 

The construction work consists of a diverting dam, an 
intake, a masonry ditéh about 1325ft. in length, and a 
tunnel of about 2500ft. in length, delivering water toa 
reservoir or tank, from which it will be conducted to the 
power-house in three lines of riveted steel pipe of 54in. 
diameter a distance of about 1013ft. 

The initial installation will consist of three Pelton- 
Francis turbines, each of 800 horse-power, at 600 revolu- 
tions per minute, direct coupled to the main generating 
units; two Pelton-Francis turbines, each of 80 horse- 
power, at 925 revolutions per minute, direct coupled to 
the exciter units. 

These turbines, together with the water-wheel, 
governors,_receivers, and the steel pipe, are being fur- 
nished by‘an American house; but the engineers tell me 
that they are always open to consider the tenders or offers 
of British houses, since in most kinds of machinery they 
deem the British manufactures equal to any to be found 
in the world. -Unfortunately, however, here in Costa 
Rica, as in most other parts, these same British manu- 


Fig..3—-TUNNEL MOUTH_—AND PRESSURE 


facturers do not put themselves to any trouble to obtain | 


orders, and, as a consequence, in competition with other 


firms which do, such as the Germans and the Americans, | 


they are left out in the cold. 

The installation further will consist of :—Three alter- 
nating-current, triphase, 60-cycle, 2300-volt revolving 
field generators, 500 kilovolt-ampéres main units, and two 
direct-current 125-volt generators, exciters. 

This machinery, together with the necessary switch- 
board, up to the low-tension side of the step-up trans- 
formers, is being furnished by the Westinghouse Electric 


and Manufacturing Company of New York, while the | 
switchboard for the sub-station, from the low-tension | 


side of the step-down transformers, are from the same 
firm. 


There are seven single-phase, oil-insulated, self-cooling | 


transformers, 359 kilovolt-ampéres, each 2300 volts 
primaries, 17,240-volt secondaries (for step-up). Also 
seven single-phase, oil-insulated, self-cooling transformers, | 
333 kilovolt-ampéres, each 16,000 volts primaries, 2300- 


volt secondaries (for step-down). This apparatus, together | 


with the necessary switching apparatus, including 
lightning arresters, from the high-tension side of the 
transformers to the lines and vice versa, is being 
vided by the Allgemeine Electricitits Gesellschaft. The 
same firm of engineers have designed the power-house 
and sub-station buildings, which will be of steel frame 
structures. 

The transmission distance will be about nine miles, 
and the line will be constructed with steel poles and 
cross arms carrying two circuits of 4 B and S copper 
wire. The poles will be of the tubular type. In this 
case the whole order for poles, cross arms, insulators, and 


have an agent in this city of a particularly active and 
enterprising character. He considers no crumb too in- 
significant to be picked up. 


wire have gone to the same well-known German firm, who | 
| 
| 


} 
The second-named enterprise is also a foreign one— | 


the outcome of American capital and co-operation. It | 
relates to a complete hydro-electric plant for the | 
Aguacate mines, where gold and silver are being | 
produced. The plant being installed in connection | 
with this undertaking will utilise the water-power | 
in the Rio Grande, under a head of 130ft. (static). 


pro- | 


The work consists of an’ intake, a tunnel ‘about 1000ft. 
in length, delivering the water to a closed steel 
pressure tank, from whence it will be conducted to the 
power-house in two lines of riveted steel pipe, of 60in. 
diameter, a distance of about 2600ft. The initial 
installation will consist of:—Two Francis type turbines, 
each of 850 horse-power, at 600 revolutions per minute, 
direct coupled to the main generating units; and two 
Francis type turbines, each of 80 horse-power at 925 revo- 
lutions per minute, direct coupled to the exciter units. 
The pipe, in this case also, will be of American make, 
namely, of the Hammon Ironworks, Warren, Pa., while 
the turbines will be furnished by the 8. Morgan Smith 
Company, of York, Pa. The plant will further include :— 
Two alternating-current triphase, 60-cycle, 2300-volt 
revolving field generators, 500-kilovolt-ampéres main 
units; and two direct-current 125-volt generators, 
exciters, single-phase, oil-insulated self-cooling trans- 
formers, 22,000 volts high-tension, 2300 volts low-tension, 
for step-up and down. The General Electric Company, 
of New York, is to supply this apparatus, together with 
the necessary switchboard, lightning arresters, Kc. 

The transmission distance is about 20 miles, and the 
line will be constructed with iron poles and brackets, 
carrying one circuit of copper wire. The poles and 
brackets are American, as are the insulators. The power- 
house and sub-station buildings have. been designed by 
Mr. W. H. Cushman, of New York. 

The third enterprise of this group is in connection with 
another mining proposition, formerly in the hands of 
some British holders, but now, like so much other busi- 
ness of similar nature, the property of Americans. It 
consists of a hydro-electric plant for the Abangarez 
mine, which is turning out a considerable quantity of 
high-class gold and _ silver-bearing ore. The plant 
will utilise the water-power of the Rio Guacimal, 
under a head of 380ft. (static). The work here consists of 
a wooden wharf 900ft. in length, fitted with the necessary 
derricks, as well as warehouses for the unloading and 
storage of the machinery and 
constructional material as 
delivered by lighters from 
the steamers. The con- 
struction of a wide cart road, 
about twenty miles in length, 
from the port of delivery 
to the plant site, has been 
essential. There are being 
constructed a dam, an in- 
take, and a masonry ditch, 
about 4500ft. long, deliver- 
ing water to a reservoir or 
tank, from which it is con- 
ducted to the power-house 
in two lines of riveted 
steel pipe about 9300ft. in 
length. This pipe, for con- 
venience in shipping, i 
made up in lengths of 12ft., 
and in four different sizes, 
which are nested, viz., 42in., 
39in., 36in., and 383in., fur- 
nished by the Baltimore 
Bridge Company, which, in 
connection with the two 
railways here, now con- 
trolled by the United Fruit 
Company, of Boston, has 
executed a great many valu- 
able engineering orders from 
Costa Rica. The installa- 
tion consists of the follow- 
ing:—Four Special single- 
nozzle double Pelton” wheels, each of 750 horse-power, 
at 360 revolutions per minute, direct coupled to the 
main generating units; and two Special single-nozzle 
Pelton wheels, each of 75 horse-power, at 600 revolutions 
per minute, direct coupled to the exterior units. 

This machinery, together with the governors for the 
main units and receivers, has been furnished by the 
Pelton Water Wheel Company, of New York. The plant 
| further comprises four alternating-currenttriphase 60-cycle, 
| 2800-volt revolving field generators, 450 kilovolt-ampére 
main units; two direct-current 125-volt generators, 75- 
kilowatt exciter units ; 14 single-phase oil-insulated self- 
cooling transformers, 300 kilovolt-ampéres each; 22,000 
volts high-tension, 2300 low-tension, for step-up and 
| down. 

This apparatus, together with all the necessary switch- 
boards and lightning arresters, is to be supplied by the 
Westinghouse Electric and Manufacturing Company, of 
New York. The transmission distance is about 12 miles, 
and the line will be constructed with steel poles, but with 
wooden cross arms, carrying two circuits of 4 B and S 
gauge copper wire. The poles will be of the tripartite 
type. 
| It may be of interest to say that in connection with 
| all of these enterprises, which are of some moment in so 
| small a place as Costa Rica, the Purdy Engineering Com- 
pany made the preliminary studies, selected the sites, 
| made the ultimate plans and plant designs, and is in 
| charge of the construction, with the exception of the 
| Cebadilla undertaking, where the plant designs were 
| furnished by the company’s own engineers. The three 
| partners in the Purdy Engineering Company are Mr. 
| H. L. Purdy, electrical engineer and A.S.M.E.; Mr. R. S. 
Hanckel, Asso. M. Inst. C.E.—a Briton by birth—and 
Senor Adolfo Cardenas, C.E. I am indebted to 
the firm for the excellent photographs reproduced 
herewith. They are different views of the new works 
being done for the Costa Rica Electric Light and Traction 
Company, Limited. Figs. 1 and 2 show the up and down 
stream protective walls at the intake, whilst Fig. 3 
gives a view of the tunnel mouth and pressure tank site, 
and also shows the main road down into the gorge. 
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THE BOOKS OF THE LOCOMOTIVE. 
By LAWFORD H. FRY. 
No. V¥.* 

In the remaining two years, 1908 and 1909, four books 
will be noticed, two English, one French, and one Gey. 
man, and it would not be difficult to see in each the 
national characteristics of the country of its origin, 

“The Railway Locomotive—What It Is and Why It oy 
What It Is,” by Vaughan Pendred, 1908, was written, we 
are told, with the idea of giving engineers of othe, 
branches some account of locomotive engineering, 
to explain the locomotive in relation to the purpose 
which it is constructed. As will be seen this is ay 
examination of the subject from a standpoint which jg 
not that of most of the treatises, and for this reason the 
book is of interest to the locomotive engineer. The 
locomotive is treated from three points of view, 1» unely 
as a vehicle, as a steam generator, and as a steam engine, 
and the broad general principles which shape the locono. 
tive are sought. It is pointed out that external intliences 
are often fundamental factors in locomotive design. oy 
example, the bar frames were originally employed jy 
America, because in the early days that country 
possessed no rolling mills which could supply plates fit 
for side frames, while the average smith was skilfy] 
enough to build up a frame from forged bars. The 
practical side of the problems is always given proper 
prominence, and what may be termed the hidden life of 
the locomotive is considered in a chapter on “ TheRunning 
Shed.” Mr. Pendred never lets us forget that “the 
locomotive sets science at defiance,” or, in other words, 
that many of the phases of locomotive operation are go 
complicated that exact rules and data are not available, 
and the locomotive engineer must rely on an intelligent 
empiricism based on a wide practical experience. This 
is a useful corrective for many didactic treatises which 
have appeared, but it might have been well to point out 
to the student that where definite data are available, 
as, for example, in Professor Goss’s tests from which Mr, 
Pendred quotes freely, a certain amount of mathe 
matical treatment is necessary arid desirable. The book 
concludes with a useful list of standard works on loco 
motive engineering which may serve to further th 
progress of those whom Mr. Pendred has set upon the 
road. 

The French book which appeared in the same year 
—1908—as the above, is “ Locomotives 4 Vapeur,” by 
Joseph Nadal, Ingenieur en Chef du Matériel des Chemins 
de fer de Etat Francais. It is volume No. 38 of the 
Encyclopédie Scientifique, a collection of monographs on 
applied mechanics. The general idea of the Encyclo- 
pedia is the rational application of theory, carried as far 
as the present state of science permits, to problems 
actually presented in practice, without sacrificing prac. 
tical considerations in order to facilitate the theoretical 
analysis. M. Nadal has followed these lines with no 
small measure of success. He describes his treatise as 
an account, made as complete and as concise as possible, 
of our present knowledge regarding the construction and 
efficiency of steam locomotives. A mere description of 
types and details would be unsatisfactory, and therefore 
the most important theories are set forth, although they 
are still by no means complete. In arranging the prin 
cipal divisions of the subject, such as boiler performance, 
compounding, superheating, stability, &c., many unsolved 
questions are encountered, which may seem surprising 
at first sight, in view of the practical interests at stak 
and the eminent engineers engaged. Railway engineers, 
however, are continually occupied in overcoming practica! 
difficulties, and have little leisure for research work. 
M. Nadal draws with advantage on the results obtained 
on the Pennsylvania Railroad testing plant at St. Louis, 
and his chapters on combustion and evaporation, based 
on these results, constitute an advance on the considera 
tion of these questions given in any previous book on thé 
locomotive. It is pointed out that the fall in efficiency in 
a locomotive boiler, when the boiler is forced, is not due 
to an increase in the sensible heat carried away by the 
smoke-box gases, but to a reduction in the efficiency of 
combustion, and that the limiting factor in the efficiency 
of the boiler is the grate area rather than the heating 
surface. The matter might have been carried further, 
and the influence of the fire-box volume considered. 
M. Nadal’s conclusions are the same as those arrived at 
by the writer in a paper presented before the Institution 
of Mechanical Engineers, while the book was in press, 
and they are confirmed by the “ Heat Balances” given 
by Professor W. F. M. Goss at the meeting of the 
American Railway Master Mechanies’ Association in 1909. 
M. Nadal proposes to calculate the power of a locomotive 
by estimating that for each square foot of grate 820 |b. of 
water per hour can be continuously evaporated. The action 
of the steam in the cylinders and the effects of the inertia 
of the machinery are briefly but satisfactorily treated, 
and diagrams are given to enable the forces in two and 
four-cylinder engines to be compared. Concise mathe- 
matical analyses are given of the action on a curve, 
showing the guiding influence of a truck, and of the 
motion of the engine on its springs. These chapters are 
worthy of study, and among other points will be found a 
demonstration of the fallacy of the widely held idea that 
an increase in the height of the centre of gravity reduces 
the lateral thrust on a curve by making the resultant 
thrust more nearly vertical. A slight increase in the 
thrust is shown to take place. The steam action is 
briefly considered, the influence of speed and cut-off on 
the tractive force and horse-power being shown. Mr. 
Nadal shows a formula he has derived to determine the 
amount of condensation in a locomotive cylinder. 

Aa®@ ‘ ; 
=, where m is the weight of water in kilo- 
n 


and 
for 


m 
rv 


grammes condensed at each stroke; « the surface of the 
clearance space plus half the cylinder surface exposed 


* No. IV. appeared April 22nd. 
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during admission ; @ the difference between the maximum 
and minimum steam temperatures in the cylinder; r the 
latent heat of the steam on admission ; and A a numerical 
coeflicient varying with the cut-off as shown below :— 

Cut-off ae | eee armas | y. SOF: :.2 BOY... TOY, 

Coefficient A... 0.62 ... 0.72 ... 0.78 ... 0.88 ... 0.87 ... 0.96 
The steam consumption of compound locomotives is given 
as 20 Ib. to 22 Ib, per horse-power hour for speeds up to 
180 revolutions per minute, and 22 lb. to 24.6 1b. per horse- 
power hour for speeds between 180 and 800 revolutions. 
In practice compound locomotives compared with good 
single-expansion engines are said to show a steam 
economy of 15 to 20 per cent. at slow speeds, and 6 to 
10 per cent. at high speeds. The book closes with a short 
résumé of recent types of locomotives, and some train 
yesistance formule which are generally in accord with 
the latest experiments on the subject. Altogether this 
js an unpretentious little book containing a great deal of 
very valuable matter. The next book being English, we 
yeturn to the simpler and more mechanical side of the 
locomotive. 

“A Manual of Locomotive Engineering,” by W. F. 
Pettigrew, third edition, 1909. The author tells us that 
this work treats of the locomotive engine chiefly from the 
point of view of the designer or locomotive draughtsman, 
and its scope is mainly determined by his needs. The 
book is intended to be of a thoroughly practical nature, 
and the caleulations which it has been necessary to 
employ are, accordingly, suited, as far as possible, for 
everyday use in the engineer's drawing-office. To this‘we 
may add that the appearance of a third edition shows 
that the author’s work meets a popular demand. The 
questions treated most thoroughly and satisfactorily are 
those which arise in giving practical form to a locomotive 
of given general dimensions, the attention given to the 
problems concerning the determination of the general 
dimensions appropriate to a given service beimg slight 
and, in many cases, open to criticism. British practice 
is alone considered, and with this the author is 
familiar; but the statements that “in France steel boiler 
plates are employed by three or four of the most important 
railways, while the rest continue to use iron,” and that 
“in America cast iron [driving] wheel centres are 
used almost entirely" require modification in a 
modern treatise. Chapter XIX. contains an interesting 
account of a series of loecmotive tests carried out in 
regular service on one of the London and South-Western 
Railway 44-0 express locomotives. In these tests the rate 
of combustion ranged from 62.5 lb. to 80.1 1b. of coal per 
square foot of grate, and the hourly evaporation was 
from 8 1b, to 91b. per square foot of heating surface, and 
from 7.91lb. to 9.7 1b. per pound of coal, giving a boiler 
efficiency of from 66.6 to 75.5 per cent. The mean horse- 
power ran from 491 to 582, and the water per horse-power 
hour from 20 1b. to 23 lb., which shows excellent economy 
for both boiler and cylinders. The indicated horse-power 
developed per square foot of heating surface was not 
particularly high, being only from 0.36 to 0.43. The 
book concludes with two interesting appendices, which 
give, in tabular form, the main dimensions of the more 
important modern British locomotives. 

The last book for extended notice is the latest German 
contribution to the science of the locomotive, “‘ Handbuch 
zum Entwerfen regelspuriger Dampflokomotiven,” by 
Georg Lotter, 1909. This handbook for the Design of 
Standard Gauge Steam Locomotives was prepared by 
the author in connection with his classes in locomotive 
engineering, in which he assisted Professor Wilhelm 
Lynen at the Munich Technical College. In publishing 
it Herr Lotter expresses the hope that his book may be 
of service to engineers already in railway practice in 
assisting them over many difficulties and in helping them 
to get at the really valuable part of the extensive litera- 
ture devoted to the locomotive. The book devotes 
itself to studying the conditions of practice obtaining on 
the Central European railways, and in order to enable 
the student to compare his results with standard prac- 
tice, a process on which the author rightly insists as 
eminently necessary, the main dimensions of some 150 
typical locomotives are given. The design of a locomo- 
tive involves the solution of a number of problems of 
calculation and design, and it is desirable to know the 
order in which the bases for the design are progressively 
secured. The starting point is the service required, 
which enables one to determine by figures obtained 
from experience the necessary tractive power, the 
weight on driving wheels, the total weight and the 
inain dimensions of the boiler and machinery. After a 
critical comparison of the results with the dimensions of 
similar locomotives which are known to have given good 
results, a sketch of the boiler is necessary to deter- 
inine how the grate area and heating surface can be 
secured in practice. From this boiler sketch the wheel 
urangement is determined. The question of wheel 
wrangement is very thoroughly discussed, some 176 
different arrangements being shown and commented on. 
This part of the book, it may be remarked, fills a distinct 
gap in the literature of the locomotive, and gives an ex- 
tremely satisfactory account of the considerations which 
guide, or at least should guide, the designer in the selec- 
tion of a wheel arrangement. If we note Herr Lotter’s 
preferences it will be found that they are confirmed in 
practice, by the fact that most of the wheel arrangements 
on which they fall are those usually employed by the 
nore important locomotive designers. It seems reason- 
able to believe that future practice will continue to con- 
centrate more and more on a restricted number of wheel 
arrangements, and will thus gradually eliminate a large 
number of locomotive types which owe their existence to 
some personal ideal of their designer. 

In diseussing the cylinder dimensions it is pointed out 
that they must be considered in relation to the weight on 
driving' wheels when the locomotive is required to exert 
the greatést possible pull on starting, and in relation to 
the heating surface when the power in regular service is 
limited by the boiler capacity. In the first case Herr 

Lotter offers the formule — 


0.6P as  W 


0.5 P d? s WwW 
= for passenger and - 


D «6.6 D 6.6 
for goods service. These reduce respectively to— 
P ds W P#e W 
= and = ahem 
D 5.3 D 3.96 


where P is the boiler pressure, d and s respectively 
cylinder diameter and stroke, D driving wheel diameter, 
and W the weight on the driving wheels. Dr. Wilhelm 
Schmidt is quoted as recommending that for superheated 
steam the cylinder capacity obtained by the above rule 
be increased by 10, 20, or 30 per cent. as the degree of 
superheating is 90, 180, or 270 deg. Fah. 

We may here review the rules which have been given 
by the various authors for the relation between the cylinder 


capacity and the weight of adhesion. All of the rules can | 


P d?s W 

be reduced to the form — D~ = , where the factor 
a 

a (which, it must be noted, is not the factor of adhesion) 

has been given the following values. For convenience 


the values of the reciprocal of a are also shown : 
1 





a 
Couche France 1873 0.220 
Forney, U.S.A. 1874-1904 0.278 
von Borries, Germany, 1903) ( passenger 0.303 
Lotter, -_ 1909 | | goods 0.252 
Henderson U.S.A. 1907 : 0.313 
Pettigrew England 1909 3.60 0.278 


It will be seen that the modern authorities agree fairly 
closely as to the proportion between cylinders and weight 
on drivers, but there is a wide difference between the 
reasons given for their choice. The “ factor of adhesion ” 
is said by Forney, Henderson and Pettigrew to be about 
+, and the maximum mean effective pressure is taken to 
be 90 per cent. of the boiler pressure by Forney and 
Pettigrew, and 80 per cent. by Henderson. The German 
authorities, on the other hand, rate both quantities much 
lower, making the maximum mean effective pressure 50 to 
60 per cent. of the boiler pressure, and the factor of 
adhesion about -—.. 
6.6 

So far as the reviewer's opinion is concerned, the weight 
of the experimental evidence seems to lie on the side of 
the higher values of the two factors. Returning again to 
Herr Lotter’s book, we find that where the cylinder pro- 
portions are determined by the power required at high 
speed, he recommends proportions such that the factor 
obtained by dividing the volume of one cylinder in cubic 
inches by the heating surface in square feet shall be from 
3.0 to 4.8 for high-speed service, and from 4.3 to 5.7 for 
passenger service with frequent grades. These figures 
seem well adjusted to general practice, but the figures 
given for the hcrse-power obtainable per square foot of 
heating surface seem to require some explanation. Herr 
Lotter remarks that every locomotive designer will base 
such calculations on his own experience, but for general 
purposes the figures given by von Borries are quoted 
with additional figures for speeds above 240 revolutions 
per minute and for superheated steam. From these 
figures those showing the horse-power obtainable per 
square foot of heating surface at 90 and 300 revolutions 
per minute are quoted below :— 





Speed in revolutionsp. min. 90 90 300 300 
Quality of steam Saturated. rn Saturated. (rel 

. H.P. H.P. H.P, BLP. «4 
Single-expansion... 0.386 0.644... 0.515 0.855 
Two-cyl. compound 0.415 0.690 0.653... 1.09 
Four-cyl. compound. O40. .... CSO .... CH: ... LD 


The figures all show a continued increase with increas- 
ing speed, which, as has been seen, is not in accordance 
with the most modern views, and the very high values 
for the superheaters are certainly not such as would be 
used by a locomotive builder who had a rigid guarantee 
of service to meet. All of the previous authorities quoted 
have shown about 0.43 horse-power per square foot of 
heating surface as the maximum which can be sustained 
by a single-expansion saturated steam locomotive, and 
any value greatly exceeding this should be accepted with 
caution. It seems most probable that the higher values 
are from tests in which the horse-power of the 
locomotive was obtained by calculation, and that 
in this calculation the formula used for the train 
resistance gave an excessive value, thus making 
the calculated horse-power greater than would have been 
shown by an indicator. The train resistance formule 
given by Herr Lotter seem to confirm this view. What- 
ever the opinion on the two foregoing points, Herr Lotter’s 
book will be recognised as a most instructive and sug- 
gestive addition to the literature of the locomotive. 

With this, the list of books dealing analytically with 
the theory and practice of locomotive engineering may 
be considered complete, sixteen books having been noticed. 
To round out the score we have some more purely des- 
criptive books of value as works of reference. Such are 
“The World’s Locomotives,” by Chas. S. Lake, giving 
pictures and main dimensions of a large number of 
locomotives of all countries, and the Locomotive Dic- 
tionary, an Illustrated Voeabulary of Terms, which 
Designate American Railroad Locomotives, their Parts, 
Attachments, and Details of Construction, with Defini- 
tions and Illustrations of Typical British Locomotive 
Practice, compiled for the American Railway Master 
Mechanics’ Association by George L. Fowler. This is a 
voluminous collection of general and detail working 
drawings illustrating current American practice. The 
letterpress is for the most part confined to the name of 
each part, or a brief description of various appliances, so 
that the book is for use by the practical designer who 
wishes to see how the various problems have been 
attacked by others, rather than for general reading. It 
was published in 1906,and a second revised edition 
issued in 1909. 

In French we should also mention “ La Machine Loco- 
motive,” by Mr. Edouard Sauvage, of which the fifth 





edition appeared in 1908. It is intended chiefly for 








| 





‘* characteristic curves °’ 


engine-runners and firemen, and is a clear, concise 
elementary treatise on the locomotive, which would be 
useful to anyone wishing to begin a study of technical 
French. A Spanish translation, “La Maquina Locomo- 
tora,” by Mr. Luis Zurdo Olivares, appeared in 1905. 


CHARACTERISTIC CURVES OF PETROL 
ENGINES. 


A DESCRIPTION was given in THE ENGINEER for 
November 19th last of a new form of instrument which was 
capable of measuring the horse-power and efficiency of motor 
car engines during their road tests. Messrs. Elliott Brothers, 
who have brought out the instrument, have called it the Wim- 
peris Accelerometer, and as « good deal of experience of its use 
in practical work has now been obtained, it is proposed to give 
a short description of a test carried out recently on a petrol 
motor wagon weighing rather over three tons. The vehicle was 
fitted with solid rubber tires, and had its governor so set that 
the speed on the level could not exceed 15 miles per hour. 
An Elliott speedometer was used to measure the speed, and 
was found to have a negligible time-lag. 

A series of measurements was first made of the ‘‘ coasting ’’ 
resistance, at various speeds, when the engine was declutched. 
The accelerometer mode] used was graduated directly in 
pounds per ton so that no calculations were necessary in 
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interpreting the observations. A gentle declivity—1 in 30 to 
1 in €0—was used for making the tests, as a longer time was 
then given to the observer for making his readings, and any 
correction due to the rotative energy of the wheels was 
rendered negligible. A second series of measurements was 
then made with the clutch left in, but the engine ignition cut 
off. The results of these two series of measurements are seen 
in Fig. 1, where the total resistance to the motion of the car 
is plotted in pounds per ton for each speed in miles per hour. 
The difference in height of the two curves is a measure of the 
engine friction, and it will be observed that it is very nearly 
constant over the range of speed tested, thus bearing out 
the teaching that engine friction can be regarded as a con- 
stant back pressure acting on the piston. The ratio of 
the height of these two curves is, of course, the mechanical 
efficiency, which is nedrly constant at 75 per cent. 

In Fig. 2, the horse-power corresponding to the resistances 
overcome at different speeds is shown plotted. The upper 
curve is the indicated horse-power required, and the lower is 
the brake horse-power. 

The curves in these two diagrams may be regarded as the 
of the petrol motor car, and they 
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are as important to the petrol engine builder as the charac- 
teristic curves of dynamos are to the electrical engineer. If 
a petrol engine is tested under varying loads on the bench 
with its throttle wide open, a curve connecting speed and 
torque can be obtained, and this curve can be progressively 
lowered by gradually throttling the engine. In this way the 
engine can be brought to pick up its load under wide 
variations of torque and speed, and it is exactly some sort of 
continuous adjustment of this kind that has to be made when 
driving a motor car, since the engine must be ¢apable of 
yielding at each car speed the corresponding amounts of 
horse-power shown in Fig. 2. 

The lower curve in Fig. 1 is of peculiar interest, as it 
shows the gradual risein road and mechanism resistance—up to 
the clutch—as the speed increases. This cannot all be due to 
air resistance, as at so low a speed as 15 miles per hour (en- 
gine speed about 1000 r.p.m.) the air resistance is very small 
indeed ; the rise, therefore, shows that there is a V term as 
well as a V? term in the road resistance to motor vehicles. 
This has long been considered likely, but has not, it is be- 
lieved, been previously obtained experimentally. 

The average speed during the road test was about 13 miles 
per hour, and the fuel used was one gallon for every 43 gross 
ton-miles. Comparing this fuel consumption with the brake 
horse-power at this speed, the mean brake thermal efficiency 
of the engine comes out at about 12 per cent. 

As the whole of these tests took less than a couple of hours 
to carry out, and interfered in no way with the usual 
progress of a road test, it is thought that the figures given 
will be of practical interest to motor car users and builders, 
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SIX-COUPLED PASSENGER TANK ENGINE, MIDLAND RAILWAY 











TANK ENGINES FOR FAST PASSENGER 
TRAFFIC. 
Noe, 15” 

By the courtesy of Mr. Henry Fowler, the successor of 
Mr. Deeley as Chief Mechanical Engineer of the Midland 
Railway, we are enabled to illustrate above and on page 456 
a very powerful type of tank engine for passenger service 
which has been recently introduced. There are now 
several of these engines in service. 

The engine has six-coupled wheels and a four-wheeled 
trailing bogie. To enable the engine to take sharp curves 
satisfactorily the leading axle has a total side play of 1jin., 
obtained by a modification of the Cartazzi axle-box, so 
designed that the spring gear is placed below the box. 
Spiral carrying springs are fitted to these boxes, but the 
others throughout the engine are laminated plate springs. 
The side rods have ball-and-socket bushes at the pin 
joint connection, in order to allow for the excessive end 
play of the leading axle. 

The engines are provided with water pick-up apparatus, 
enabling water to be picked up whilst running in either 
direction, and are fitted with automatic vacuum and 
steam brakes, hand brake, carriage-warming and steam 
sanding apparatus. Flanged plate work is extensively 
used throughout the engine, in preference to steel cast- 
ings or smithed angle work. The dimensions are given 
below :— 


Cylinders— 

Diameter ... 18hin. 

Stroke y, Week cok, cha 26in. 
Coupled wheels, diameter 5ft Zin. 
Bogie wheels, diameter 3ft. lin. 
Boiler— 

Barrel, diameter 4ft. 92in. 


10ft. 5} Rin. 
10ft. 10gin 
2 


eee 
length between tube plates 


” 


” 


Tubes (copper), number ee 242 
” external diameter 1?in 
Fire-box shell, length ... ... . 7ft. 
‘i », Width at bottom .. 4ft. Osin. 
Heating surface, fire-box 125 sq. ft. 
+ os tubes ... 1206 sq. ft. 
= a total ... 1331 sq. ft. 
Area of tire-grate 21-1 sq. ft. 


175 Ib. per sq. in. 
0-0593 ton per lb. 
pressure of steam 


Working pressure ... 
Tractive power 


Adhesion: Load on coupled wheels 
available ... 0... ... ... .. .. ... S2tons 13 cwt, lar. 
Tank capacity 2250 gallons 
Coal capacity. 34 tons 
Total wheel base... ... ... 29ft. 
Total length over buffers ... 40ft. 44in. 


72 tons 8 ewt. 1 qr. 

We have here a very powerful engine, with a large 
grate and plenty of heating surface. Taking the effective 
average cylinder pressure as 180 lb. on a bank, or at any 


Weight of engine in working order. 


time when the speed is moderate, we have a gross traction | 


effort of nearly 8 tons. With a coefficient of }th this 
requires 48 tons of adhesion weight; actually there is nearly 
58 tons. With sand there ought to be no slipping when 
starting a train; and the great tractive power gives smart 
acceleration. The design is very simple, and the fire-box 
water space (3in.) is unusually large—a most commendable 
feature. The bogie under the tank and bunkers is of the 
usual construction, and traverses sideways. The steam 
sander is fitted to the driving wheels only, but this is 
found to be sufficient. It means, of course, the sanding 
of two pairs of wheels. 

The work these engines perform is somewhat varied, as 
they are occupied in working passenger and mineral trains, 
and short trip shunting. 

The Manchester and Birmingham local stopping pas- 
Senger trains are worked by this class of engine, the chief 
points being :— 


Manchester Birmingham 

local trains. local trains. 
Approximate weight 200tons ... 180 tons 
Ruling gradient 1-100 to 1-160 ... 1-74 to 1-165 
pyerage speed .., 7 35-0 
Length of run ... 9 miles 31 miles. 








* No. L. appeared April 1st. 





The fastest passenger train worked by the 2000 class 
tank engine is from Leicester to Nottingham, a distance 
of 27} miles, with a stop at Loughborough, and an aver- 
age speed of 48.5, the gradient being an easy one. 

As regards the mineral traffic the longest run with this 
type of engine is from Toton to Lloyd’s Sidings (Ketter- 
ing) and return, a distance of 53 miles in each direction, 
the ruling gradient being 1 in 200, speed 20.0 miles per 
hour, load 48 “ minerals,” or, say, 720 tons. 





IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
opened in the hall of the Institution of Civil Engineers 
on Wednesday morning, May 4th. 

Sir Hugh Bell, the retiring president, occupied the 
chair at the outset, and there was a large attendance of 
members. 

The first business was the presentation of the annual 
report and the statement of accounts for the year 1909. 

Sir Hugh Bell moved, and the Duke of Devonshire 
seconded, the adoption of the report, and the resolution 
was unanimously carried. 

The election of officers and Council resulted as follows. 
The retiring members of Council who were re-elected 


were Mr. Arthur Keen, Sir William Thomas Lewis, and | 


Mr. P. C. Gilchrist, vice-presidents; Mr. C. J. Bagley, 
Mr. J. H. Darby, Mr. W. Evans, and Mr. J. E. Stead as 
members of Council. Mr. A. Greiner took the place of 
the late Sir Alfred Hickman on the retiring list, and was 
also re-elected. 

Dr. Fritz W. Liirman said that at the general meeting 
of the Verein Deutscher Eisenhiittenleute on May Ist, Sir 
Hugh Bell had been elected an honorary member of that 
body, and he was present on behalf of the Council to 


present to Sir Hugh Bell an honorary address recording | 


the resolution. 

Dr. Liirman then presented the address to 
Bell, who acknowledged the honour which 
conferred upon him in appropriate terms. 

Prof. H. Louis moved, and Mr. F. W. 
seconded, a vote of thanks to the retiring president, 
members of Council, and other officers. Reference was 
made by the mover to the fact that Sir Hugh Bell had 


Sir Hugh 
had been 


occupied the presidential chair for three years, a tenure | 


of office without precedent in the history of the Institute. 
The resolution, which was carried with acclamation, 


was briefly responded to by Sir Hugh Bell, who then | 
formally inducted his successor into the presidential | 


chair. 

The Duke of Devonshire presented the Bessemer Gold 
Medal for 1910 to Mr. E. H. Saniter. 

Mr. Saniter, who studied chemistry in the metallurgical 
laboratory of Mr. J. E. Stead, invented and brought to a 
successful issue in the years 1891 and 1892 the Saniter 
process for desulphurising iron and steel, and in 1898 
demonstrated the suitability of common Cleveland iron 
for making high-class basic open-hearth steel. In 1908 
he invented a machine for testing the relative wearing 
properties of steel by rolling friction. 

The Duke of Devonshire said that the Institute 
bestowed its highest honour on Mr. Saniter for the signal 
services he had ‘rendered to the industry. He was 
possessed of high scientific attainments as metallurgist 
and chemist, and was also possessed of that practical 
knowledge which was indispensable in successful research 
work, 

Mr. Saniter, in briefly returning thanks, said that 
during recent years the application of scientific methods 
to works practice had made great progress, a fact which 
was to be attributed to the discovery that scientific 
| methods could be made to pay. 
| The Duke of Devonshire then delivered his presidential 
| address, an abstract of which is given below :— 


The Iron and Steel Institute was founded, as you are aware, in | 


1869, and had for its first president my grandfather, the seventh 


| Duke of Devonshire, who was not only largely associated with the | 


Harbord | 


| not one which this country could hope to maintain for ever 





he lpguneer 


iron and steel trades, but had also the welfare of his fellow-men 
greatly at heart. I do not propose to review, except perhaps 
incidentally, the actual rise and progress of the coal, iron, and 
steel industries during the years that have intervened, nor to 
indulge in a retrospect of the scientific advances upon which 
that progress has depended. But it may perhaps be not without 
interest to review briefly what I may call the social and economic 
conditions which prevailed in the year of the foundation of the 
Institute, and to compare them with those which prevail in the 
present year of grace. 

In 1869 the country was in the midst of one of those epochs of 
industrial activity and social reform which come, as history shows, 
in recurring cycles, and are often succeeded by outbreaks of 
unrest, revolt, or even war. The Public Health Act had been 
passed in 1866, and in 1867 were passed the Factories Act Exten- 
sion Act, and the Workshops Regulations Act, while a committee 
of the House of Commons was appointed to inquire into the con- 
ditions of labour in mines. The year 1867 had been very prolific 
in industrial measures. It had seen the appointment of a Royal 
Commission on Trades Unions, and is memorable, in a historic 
sense, for having placed on the statute book the Representation of 
the People Act, which considerably extended the franchise. At 
the same time a storm was rising which broke over Europe in two 
forms—war between nations and war between classes. I refer to 
the Franco-German War and to the disastrous revolt of the 
Commune. Whether the present undercurrents and restlessness 
portend the advent of another such epoch is a matter worthy of 
consideration, and it is earnestly to be hoped that history will not 
repeat itself too faithfully in the sequel. There has probably 


| never been in our annals a period when industrial questions and 


social reforms were so much agitated and debated as they have 
been in the past few years, and the general resemblance between 
the period when this Institute was founded and the present day, 
after it has accomplished forty years of useful work, is so striking 
that a comparison suggests itself as a suitable subject for a 
Presidential Address. 

In the intervening forty years economics have become the 
recognised basis of politics, and it is therefore somewhat difficult 
to touch on any economic question without some risk of tres- 
passing on the political field. 

Hence whilst I may on the industrial side draw a comparison 
between British and foreign production in the past and in the 
present, on the social side it seems advisable to restrict the com- 
parison to home conditions then and now—in 1869 and in the 
present day. 

I should like to point out that even the industrial figures I am 


| going to quote—taken, though they are, largely from official 


sources—should not be regarded as absolutely final. The following 
figures, are, however, the best and most authentic that can be 
obtained, and while they may perhaps be open to question in 
detail, in the main they are probably accurate enough. 

The year 1869 happens to be a particularly interesting one as a 
starting point for our international comparison. The four great 
industrial nations of the world—Great Britain, Germany, the 
United States, and France—started almost equal, so far as their 
respective populations were concerned, on the great race for 
economic superiority. The population of Germany, France, and 
the United States was in that year as nearly as possible 38,000,000 
each, and that of the United Kingdom was only 7,000,000 less. 
In that year the position of the United Kingdom in the production 
of coal, iron, and steel was, however, one of absolute supremacy. 
The coal production exceeded a hundred million tons—in those 
days an immense figure—and was more than equal to the total 
yroduction of Germany, the United States, France, and Belgium. 

he production of iron ore was 11,500,000 tons, or nearly equal to 
the combined output of Germany, the United States, and France. 
Of pig iron Great Britain produced nearly 5,500,000 tons—again 
more than the total production of Germany, the United States, 
and France. As to crude steel the output of the world in 1869 
was, of course, very small. The total British production, however, 


| was 275,000 tons, while Germany, France, and the United States 


only produced 300,000 tons between them. 

Let me say now that that enviable position of superiority ~ 

e 
output of coal, iron, and steel, the foundation of the national 
industry, cannot, in the nature of things, depend solely on the 
energy of the workers and the ability of administrators. However 
rich in natural resources the soil may be, the element of area must 
always be a great factor in the case. But we may rest assured 
that whatever sudden advance our German and American com- 
petitors may make in certain directions, Great Britain will con- 


| tinue to be a formidable all-round producer for centuries to come. 


The following figures show the comparative coal production in 
the United Kingdom, Germany, the United States, France, and 
Belgium, which as one of the large producing countries of the 
world is included for comparison. The figures given are for the 
year 1869 and for the year 1908, the last for which complete 
returns for all five countries are available. 

For many years it was customary to attribute any very excep- 


| tional expansion of the coal trade to the demands made upon it 


by the iron and steel industries, but in view of the enormously 
increased output of coal and of the steadily diminishing quantity 
used in the manufacture of iron and steel, they are less dependent 
upon each other than they formerly were. Indeed, important 
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developments are constantly taking place whereby economies are 
attained in the fuel consumption. 


Coal Production. 


United 
States. 


United | 


Kingdom. | Belgium. 


Tons. Tons. | Tons. Tons. 
107,428,000 | 34,344,000 34,304,000 | 13,510,000 | 12,944,000 
261,529,000 | 148,537,000 | 415,843,000 | 36,874,000 | 23,678,000 


France. 


Germany. | 


1369 
1908 





Increase /144 per cent./334 per cent 1120 per cent.|170 per cent. 85 per cent. 
} } | 


Norg.—The figures for Germany, France, and Belgium are in metric tons, 


While, of course, no metallurgical operations can be carried out 
without the use of fuel, the staple of the iron and steel industry 
is iron ore. The British increase in the production of iron ore 
since 1869 is only 30 per cent., against the German 500 per cent. 
and the American 550 per cent. The United Kingdom reached its 
highest level in 1882, when the total output was 18,032,000 tons. 
Since then the production has declined and rallied. These figures 
do not, of course, take into consideration the imports of iron ore 
from other countries, upon which the industry so greatly depends, 
but are given to show the relative rates of increase in Great 
Britain and in the three leading foreign countries which produce 
pig iron. The comparative pig iron production is shown in the 
following table :— 

Pig Iron Production. 
United 
States. 
Tons. 
1,711,000 
15,936,000 


United 
Kingdom. 
Tons. 
5,445,000 
9,057,000 


Germany. France. 


Tons. 
1,380,000 
3,412,000 


— tO GE 
1860.. .. 2] 


1908... 11,805,000 





Increase. . .| 66 percent. | 740 percent. | 830 percent. | 147 per cent. 





Although the United Kingdom has a relatively strong position 
to that of the United States and Germany in the production of 
pig iron, the actual increase in output since 1869 has only been 66 
per cent., against the American 830 per cent. and the German 740 
per cent. 

The quantities of crude steel produced in 1869 were so small 
that an additional year—1890—has been inserted in the table for 
purposes of comparison. This shows that the rate of increase for 
the United Kingdom is 54 per cent. The French rate of increase 
is also very high, though the total output is as yet only half that 
of the United Kingdom. 

A remarkable feature of the world’s production both of pig iron 
and of steel is the violent fluctuation in the American outputs. 
These reached 25,976,000 tons in 1907 in the case of pig iron and 
23,363,000 tons in the case of steel. In the following year, how- 
ever, these outputs fell by well over 50 per cent. in both 
Instances, 

Steel Production. 


United 
States. 


United 
Kingdom. 
Tons. 
275,000 
3,579,000 
5,380,000 


Germany. France 


Tons. 
161,000 
2,232,000 

11,186,000 


Tons. 

110,000 

683,000 
2,713,000 


1869... 
1890. . 
1908 14,120,000 


Increase since 1890) 54 per cent. | 400 per cent. | 233 per cent. | 285 per cent. 





I have avoided troubling you with a whole array of figures 
indicating in detail the vast changes which have occurred in the 
world’s production, as all these can be readily obtained from the 
Board of Trade returns. Incidentally, however, it may be pointed 
out that even at so late a date as fifty years ago the production of 
a blast furnace built on the most modern lines was only 250 tons 
weekly ; while at the present day the output of a blast furnace 
may be anything between 1000 and 4000 tons per week, even when 
using an inferior ore, while abroad, and in particular in the 
United States, even larger outputs are attained. Again, whereas 
a rail or bar mill in 1869 had a production of only about 600 tons 
weekly, outputs of 12,000 tons per week have for many years past 
been common practice; and a wire mill forty years ago which 
would have been regarded as producing a satisfactory output with 
as little as 200 tons weekly will now turn out no less than 3500 
tons of No. 5 wire. The output of forge and foundry alike have 
been similarly increased in the same extraordinary ratio, and one 
is tempted to ask in the midst of this rush, turmoil, and activity, 
Where are we going to stop and what is the ultimate advantage to 
individuals or to the world at large ! 

The tables given show that the industrial position of Great 
Britain is still a strong one, particularly as regards the production 
of coal and pig iron. The conclusion, however, is obvious that, as 
the United Kingdom cannot expand its area nor increase the 
extent of its coal lands and its iron ore deposits, it cannot be 
expected to compete in total output with much larger countries. 

We have not by any means reached the limit of our industrial 
output, but we have reached the point at which purely physical 
conditions are telling against us. Henceforward any comparisons 
between the United Kingdom itself and the German Empire or 
the United States must be detrimental to us. 

We can only regain the position of supremacy we occupied in 
1869 by reckoning in with the United Kingdom our great 
dominions overseas. When we compare the production of Great 
Britain alone with that of Germany or the United States, we must 
necessarily fall short ; but when we compare the British Empire 
and the volume of its trade and manufactures with those of any 
other competing countries in the world, we need have no fear of 
the comparison. 

Purely physical conditions are the chief bar to our industrial 
expansion, but considering the relative smallness of this country, 
there is certainly no sign of falling off in the racial output. Our 
actual increase in population, and the proportion of inhabitants 
to the square mile, are clear evidences of a strong and productive 
race. If wemake due allowances for the heavy emigration from 
this country during the last forty years the productivity of the 
race is still more apparent. 

I have already hinted that the feverish activities which charac- 
terise industrial progress may not unreasonably be challenged with 
a view to ascertaining whether the greatly increased production 
in modern times conduces to the welfare of individuals or of 
nations. We may, therefore, turn to the social side of the 
problem, and inquire how far the working classes of the country 
have benefited by the great changes in industrial and social con- 
ditions since 1869. 

That the changes have been beneficial, and that to a great 
degree, every man whose memory extends over the last forty 
years can testify. Conditions of work are safer and more sanitary. 
Wages are better. Working hours are lighter. Housing jis 
better. A host of improvements in traffic, lighting, education, 
and public assistance have made for the comfort, health, and 
enlightenment of the people. We know this to be true, but when 
we come to state it in statistical terms we must proceed with 
caution. A certain school of economists, the exponents of which 
are at present more in evidence than they ever have been before— 
the Socialists—assert that the improvement in the conditions of 
the working classes is far inferior to that of other classes. They 
claim that the manual workers do not receive their fair share of 
the wealth of the country, and for twenty years they have gone 
about stating that the working man gets only fourpence out of 
every shilling’s worth of the wealth he creates. 





This particular assertion has been proved to be a gross mis- 
statement, and lately the Socialists have been compelled to shift 
their ground. In doing so they have involved themselves in an 
amazing series of contradictions as to the workers’ actual share in 
the national income, and I think it will be found, when the 
statistical evidence on the subject is fairly complete, that they 
never had a case. 

But the evidence is not complete yet, and we must content 
ourselves for the present with a series of inquiries and estimates 
prepared by the officials of the Board of Trade and by members of 
the Royal Statistical Society. 

In estimating the improvement in the condition of the working 
classes since 1869, the first thing we must look at is the rise in 
wages, which has been considerable. But the social value of 
wages depends on prices. A 5 per cent. increase in money wages 
is no improvement if concurrently there is a 10 per cent. increase 
in the prices of commodities. Conversely, a 5 per cent. increase 
in wages means considerably more than a 5 per cent. improve- 
ment, if concurrently there is a 10 per cent. drop in prices. 

All authorities are agreed that since 1869 there has been a 
general advance in money wages and a general decline in the 
prices of commodities. Taken together, these two movements 
represent a great improvement in social conditions. 

t would have been profoundly interesting, side by side with a 
consideration of the economic changes which have taken place 
since 1869, to have traced the relations between employer and 
employed and the influence of those combinations of iene, the 
trade unions, and of the masters’ associations on the increase or 
otherwise of the output. Asa matter of fact, however, the Insti- 
tute has wisely decided from its inception not to deal with this 
aspect of the subject, but to confine itself to those more practical 
considerations which are involved in the perfection of the means of 
manufacture and the improvement of plant.and machinery. There 
is, however, a factor which profoundly affects the result. It is 
within the last forty years that inéreasing attention has been 
paid to education in general, and to technical education in 
particular. 

It appears to me it would not be out of place to consider whether 
the advantages we looked for by the better education of both 
managers and workmen have been attained. Forty years ago 
works were for the most part managed by the owners, who, in the 
absence of chemical knowledge and the engineering refinements of 
to-day, kept their establishments going by continued application 
and devotion to their work. The workmen, in many cases well 
paid, were severely worked for twelve hours a day, were badly 
housed, uneducated, and their general surroundings were such as 
to give no cause for surprise that the men lived disreputable and 
demoralised lives. A vast improvement in this state of things has 
undoubtedly taken place ; but, unfortunately, in some industries 
there is still a tendency evinced by the men to work intermittently, 
and in many instances to refuse to work more than about half 
time, while recourse is still had to strikes and lock-outs, which are, 
at best, but barbarous methods of settling disputes. _Workmen 
now live in better times ; their houses are more comfortable, and 
there is a decided improvement in their general habits, although 
what proportion of this is due to education and what to the 
improved conditions of labour it is difficult to say. Probably both 
have conduced to that end. 





Some portion of the share in such improved conditions might | 
fairly be placed, however, to the credit of those employers who | 
have, of their own accord, done so much to make the factory and 
workshop.clean, comfortable, and hygienic. 

I would strongly submit to members that, to be of service, | 
scientific knowledge must be combined with practical experience, | 
and in making this statement I would remind them of the words | 
of Dr. Percy in his admirable address in 1885, when he said: ‘‘ The | 
best men are those who have been technically educated and trained | 
in works on a large scale; that a trained mind crammed with | 
theoretical principles is worthless”; and of Sir R. Hadfield’s 
statement in 1905, ‘‘ Remember always that nothing, not even the | 
highest natural ability, will take the place of persistent hard 
work.” With these words | entirely agree. What is wanted is a 
judicious combination of scientific and practical experience coupled 
with a plodding determination to succeed. Then failure is impos- 
sible. 

Undoubtedly it isy a combination of theory and practice alone | 
that success can be achieved, and it is toan institute of this nature, 
with a cosmopolitan membership such as this Institute enjoys, 
that we must look in the future, as we have done in the past, for | 
their guidance and information, without which no industry can | 
hope permanently to prosper. 

Lord Airedale, in proposing a vote of thanks to the 
President, said he could confirm what had been said with 
regard to the improvement in the position of the working | 
classes from inquiries he had recently made into the posi- 
tion of the engineering trades of Leeds. These statistics, | 
which extended over precisely the same period as that | 
taken by the President, showed that the rate of wages | 
paid in comparison with purchasing power had increased | 
in a greater proportion than that stated by the Duke of | 
Devonshire. The lower number of hours worked was | 
often iost sight of in this connection, and his inquiry | 
showed that in the Leeds engineering trade the condition 
of the working classes had materially improved. 

The vote of thanks to the President was carried by | 
acclamation. 

A group of three papers stood first on the list, 
these being “The Girod Furnace,” by Mr. W. Borchers, 
which, in the absence of the author, was merely 
formally presented; “The Development in the Produc- 
tion of Electric Power: Its Application and Bearing 
upon the Iron and Steel Industries,” by Mr. D. Selby | 
Bigge ; and “ Economy and Design of Modern Reversing 
Rolling-mill Steam Engines,” by Mr. Eduard G. Sehmer 
and Dr. R. Drawe. An abstract of the first of these 
papers will be found on page 470, and of the other two 
below. 

Mr. Selby Bigge’s paper is mainly a description of 
various forms of turbines and gas engines, and a discus- 
sion of the advantages of employing electric power in 
steel works. It concludes with these remarks :— 

It has been the author's endeavour to indicate, not only the 
progress which has been made during the past three years, but the 
possibilities which have been opened up to those desirous of effect- 
ing economies in their works, with a view to lessening the cost of 
production of their respective manufactured articles. After fre- 
quent visits abroad, and by means of keeping constantly in close 
touch with the improvements and developments taking place in 
other countries, he is forced to the conclusion that what we are 
primarily suffering from in this country is apathy, and frequently 
lack of enterprise. The economic conditions in some of our older 
works are deplorable, and are not to be encountered in the coun- 
tries of our ever-increasing competitors. If we are to continue to 
hold our own as a great productive nation, greater enterprise will 
have to be exhibited, and closer attention paid to the rapid im- 
provements which are being’ so constantly effected by our com- 
petitors in their productive methods, When the absolute necessity 
for keeping abreast of the times is fully realised, there is no 
country in the world better able to meet successfully the growing 
competition than our own. There is now every indication that in 
the iron and steel industries at any rate, far greater attention is 
being given to schemes whereby economies in cost of production 
can be effected, and this is a welcome sign. 





| sufficient, however, in most cases to set the engine in motion. 


| the main slide valve. 
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Messrs. Eduard G. Sehmer’s and Dr. Rk. Drawe's 
(Saarbriicken) paper is apparently designed to call atten. 
tion to a new single-lever gear for operating compound 
rolling-mill engines. 

A rolling-mill engine must fulfil the following conditions : 

1, The engine must be capable of starting easily in any Positior 
and ones grip the material to be rolled at a regular and moderat, 
speec . 

2. When running slow, that is, at starting and stopping, the 
engine must not stick under an increasing load, or race as the ; 
falls off. 

3. In rolling down, that is, during the period of greatest energy 
consumption, the engine must work as economically as poasihe 
with a minimum steam consumption. , 

4. When the billet has left the rolls, the engine must be quickly 
brought to rest. , 

Experience has shown that the only solution of the problem 
is to remove it out of the power of the driver to adjust the 
distribution of the steam according to his own judgment, and the 
only means of carrying this into effect is to employ a properly 
designed single-lever control. For rapid manipulation the condi. 
tions of such a starting gear require that at starting and stopping 
the diagrams, without intervention on the part of the driver 
should show a late cut-off with throttled steam, and during rolling 
—that is, while running quick—they should show an earlier cut-off 
in both the high-pressure and low-pressure cylinders. Further 
the starting gear must be so contrived that on stopping the engine 
the steam to the low-pressure cylinders is shut off an effective 
and simple arrangement, so as to bring about a cushioning effect, 
Another essential feature of the scheme is a reliable and \uickly 
working reversing apparatus. The single-lever gear has throttle 
valves in front of the high-pressure cylinders only. In order that 
the driver may not have it in his power to regulate the speed with 
these valves and thus waste steam, they are connected to and con- 
trolled by the mechanism for shifting the link. When the engine 
is_sto the link is in mid position, and the throttle valves are 
closed. When the link is thrown over to start the engine the 
throttle valves are immediately opened antomatically, and so 
quickly that no wire-drawing takes place, even when the engine is 
running at full speed. Thus all conditions as regards the actual 
rolling are fulfilled, but not those for starting and stopping 
namely, diagrams showing wire-drawing with late cut-off. 

The new single-lever gear provides for this in the following 
manner :—The slide-valve faces are provided with auxiliary ports 
which, when the engine is linked up to a certain amount--that ix, 
when the main slide valve is cutting off steam at 20 to 30 per cent. 
of the piston stroke—will admit auxiliary steam for a distance of 
40 to 55 per cent. of the stroke, which is sufficient to start the 
engine. The closer up the gear is linked the later is the cut-off of 
the auxiliary steam, which, however, is only used for starting and 
stopping, and is automatically shut off during the actual work of 
rolling. Further, the auxiliary ports are so determined that they 
reduce the excessive cushioning when the main gear is linked up 
to give an early cut-off. This construction has also the advantage 
that it does not involve any increase in the weight in the moving 
parts. As the auxiliary peer tiny are intended to admit only 
wire-drawn steam, they are made very small in proportion to the 


load 


| main steam ports, their area being only about one-tenth to one 


twelfth that of the latter. The single-lever gear has also to fulfil 


| the condition that in stopping the admission of steam from the 


receiver to the low-pressure cylinder is shut off, an operation 
which can be effected in the simplest way imaginable. 

The dimensions of the low-pressure admission are such that so 
long as the link is in mid position the steam passage to the low- 
pressure cylinder remains closed. 

The working of the whole arrangement is as follows: 
the engine is stopped, the lever—that is, the slide block 


When 
is in the 


| centre. The throttle valves in front of the high-pressure cylinders 


are closed, as is also the admission to the low-pressure cylinder. 
When the driver moves the lever slightly in either direction the 
throttle valves open automatically, and the main slide valves admit 
steam for about 20 per cent. of the piston stroke, which is not 
At 
the same time the auxiliary ports admit steam for about 40 to 50 


| per cent. of the stroke, thus giving the engine the necessary 
| turning moment to enable it to start, without allowing it, how- 
| ever, to run away if unloaded, since the steam is strongly wire 


drawn, in consequence of the small area of the auxiliary ports. As 


| soon as the rolls grip the ingot and the driver wants to speed up, 
| he moves the lever further over, increasing the admission through 


At the same time the auxiliary ports are 
automatically shut, and the driver can now only regulate the 


| speed by adjusting the cut-off, as the throttle valves, the move- 


ment of which is governed by the mechanism of the starting gear, 
are already wide open. Towards the end of the pass the driver 
can again bring back the starting lever without risk of the engine 
sticking, forthe auxiliary ports again open and give diagrams with 
wire-drawn steam and late cut-off, which automatically increases if 
the speed becomes too slow, thus giving the necessary turning 
moment for finishing the billet. Directly the ingot leaves the 
rolls the driver puts the lever in the centre, thereby closing the 
throttle valves of the high-pressure cylinders and the admission to 
the low-pressure, und the engine stops dead at once. At a conve 
nient point in the main steam-pipe a quick-acting stop valve is 
placed for the purpose of instantaneously shutting off steam inde 


| pendently of the starting gear in case of danger. 


Nine engines fitted with this very simple gear are already 
installed, and eleven more are in course of construction. 

Mr. Selby Bigge presented some additional figures 
furnished by Messrs. Richardsons, Westgarth and Co. 
He showed a chart representing the change that took place 
in a ton of coal in a coke oven, the result being about 
15 ewt. of coke, about 5 per cent. ash, and about 20 per 
cent. volatile matter. This latter when further distilled 
produced gas approximating to 960,000 calories. The 
amount of the gas required for coking operations was 
about 65 per cent., and the surplus of 35 per cent. when 
employed in a gas engine would produce 135 brake horse- 
power hours. He had worked out another chart for a 
blast furnace: 15 cewt. of coke used in the blast furnace, 
after allowing for the heat required for smelting, produced 
a surplus of gas equal to 3,186,000 calories. About 45 per 
cent. was required for heating the hot blast, and 15 per 
cent. for the blast furnace auxiliaries, leaving 40 per cent. 
available, which, when used in a gas engine, would pro- 
duce 510 brake horse-power hours, making a total of 
645 brake horse-power hours per ton of coal so obtained. 
In this calculation the basis of the horse-power was taken 
as 2500 calories, an overall figure which covered gas 
engine auxiliaries. 

Mr. Tom Westgarth said the paper by Mr. Selby Bigge 
raised the important question of the utilisation of waste 
heat, in connection with which the author had been one 
of the pioneers. He would like briefly to discuss what 
was being done in England at the present time. As the 
President had told them, a number of gas engines had 
been installed at the Barrow Works to do the blowing 
and to generate electricity for the auxiliary machinery. 
The plant gave a large quantity of surplus gas, which 
was taken into the boilers, and that had resulted in a 
saving of 1500 tons of coal per week, which represented 
£50,000 per annum. The same thing had been done at 
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Frodingham, and he would not be surprised to see 
other installations of this kind. At Messrs. Bolckow, 
Vaughan and Co.’s works Mr. Arthur Richards had 
collected the waste heat and had employed it to drive 
Jow-pressure turbines, and had generated electricity, but 
the mills and heavier machinery were not driven electri- 
cally. A determining factor was that of capital cost, and 
where & works had a high-class steam plant the owner 
would naturally hesitate to throw that plant out, and 
in that case there was an opportunity to effect econo- 
mies by using the exhaust steam in low-pressure 
turbines. At Messrs. Hickman’s works a large installa- 
tion of gas engines had been put in, and enough electricity 
was generated from waste heat to drive all the auxiliary 
machinery, a8 well as a very efficient mill. Another plan 
had been adopted at Messrs. Samuelson’s works, where, 
there being no opportunity of using surplus energy for the 
works own purposes, the exhaust steam was sold to a 
ower company which generated electricity for purposes 
of public supply. Other considerations arose in the case 
of new works where the engineers and owners had a free 
hand. It was understood that in the new works which 
Mr. Hutchinson was putting up at Skinningrove, the 
whole of the works would be driven electrically, whilst 
at Frodingham it was proposed to drive the large 
engines with steam, taking the exhaust to an accumulator 
afterwards. That was a brief record of what was being 
done in this country in the utilisation of waste heat, 
and probably the chief result of the paper would be to 
stimulate discussion upon the various methods employed. 
It would be interesting if at a later date some results of 
experience with different systems could be placed before 
the Institute. His own view was that it was impossible 
to formulate any general rule with regard to the utilisa- 
tion of waste energy; but, while every case had to be 
considered on its own merits, the figures and diagrams in 
the paper constituted a very strong argument in favour 
of gas engine installations. 

Mr. Andrew Lamberton, in a somewhat detailed 
criticism of the paper by Messrs. Sehmer and Drawe, 
pointed out that no period was given for the estimated 
saving of fuel in Germany due to gas engine driving, 
given as £1,500,000. On page 5 the author stated that 
the requirement as to minimum consumption of steam 
could only be fulfilled by compounding. All engineers 
agreed as to that; the only point at issue was how best 
to produce that effect. On page 10 of the paper reference 
was made to a rolling mill engine which was a very bad 
example of a non-condensing rolling mill engine, and on 
the same page figures were given of some steam tests in 
which the mean vacuum was 23.5in. These were not 
proper conditions. The real crux of the question of using 
a low-pressure turbine was in association with a high-class 
condensing apparatus, and with a vacuum of 28}in. there 
was an enormous recovery of heat units. Mr. Parsons 
had shown in the tests carried out between the Otaki and 
a sister ship fitted with reciprocating engines an economy 
of 17 per cent. in favour of the combination system. In 
another part of the paper Messrs. Sehmer and Drawe re- 
ferred to an economy of from 35 to 50 per cent. in steam 
with a modern rolling mill engine, while the figures quoted 
in support of that statement indicated an economy of from 
68 to 73 per cent., a discrepancy which threw doubt on 
the whole of the results. With regard to the electrical 
drive, he believed that the best type of electrically driven 
reversing rolling mill in this country would cost more to 
do the work than a good steam engine. 

Mr. C. H. Merz said that Mr. Lamberton had quoted 
from sea practice in support of an argument in relation to 
installations on land. The conditions were entirely 
different. Some misapprehension existed with regard to 
exhaust pressure turbines, which might often be replaced 
with advantage by gas engines, or even, under certain 
conditions, by high-pressure turbines. Speaking from 
considerable experience of turbines, he was of opinion 
that in a large number of cases the employment of 
exhaust and mixed pressure turbines was advocated where 
the conditions did not warrant their introduction. The 
dominating factor was very often to retain the old plant. 
The important point was to obtain high vacua, without 
which the machines were useless, and he doubted very 
much whether under the actual daily working conditions 
of exhaust or mixed pressure turbines the necessary high 
vacua were obtained. The expensive part of the exhaust 
steam plant was the condenser, and this, from motives of 
economy in first cost, was often not big enough for the 
work. He did not think that Mr. Selby Bigge’s estimate 
of capital cost could be realised under average condi- 
tion. He had recently been engaged in installing 
a new turbine plant in a large power station where 
the existing turbines had only been in service for four 
years. It was useless, in face of such conditions, to take 
interest and depreciation at only 12 per cent., as Mr. 
Selby Bigge had done in his paper. The improvement in 
the turbine was too rapid, and it was a fact that tur- 
bines installed at the present time were 50 per cent. 
more economical in steam consumption than the turbines 
of a few years ago. Mr. Selby Bigge took his cost of 
roduction at 0.2109d. per unit; the cost would probably 
e 0.5d. per unit, and even that made no allowance for 
the exhaust steam, which ought to be taken into 
account. There were conditions, no doubt, where the 
use of exhaust and mixed pressure turbines could be 
Justified, and one of those conditions had been men- 
tioned by Mr. Westgarth, where the surplus energy had 
been sold to a public power company. In his view it 
was not justifiable to use exhaust turbine plant unless 
the plant could be run night and day throughout the 
year. That might be done in a steel works; but, broadly 
speakinz, it was only possible where the plant was run- 
ning in parallel with a power company’s system. 

Mr. W. C. Mountain quoted some results from the 
working of colliery plant. In one case the cost per unit, 
including depreciation, came out at 0.146d. per unit. 
That was with an output. of 4800 units per 24 hours, and 
where the power was obtained from waste heat. In the 
case of a Midland colliery with coal at 2s. 6d. per ton, 





and including depreciation at 10 per cent., and 5 per 
cent. interest on capital on a total of 251,693 units 
developed, the total cost per unit was, for the quarter 
ending December 81st, 1909, 0.829d., and for the quarter 
ending March 31st, 1910, on a total output of 251,272 
units, 0.879d. The whoie question was a commercial one, 
and although he was an electrical engineer, he admitted 
that it was sometimes possible to do better with steam 
plant than with electrical machinery. It was a question 
of how much cheaper you could roll with the electric 
rolling mill than with the steam rolling mill. Local con- 
ditions often had an important effect. It was often 
overlooked what was the value of a horse-power per 
annum, which he estimated at £6 to £10. The whole 
subject required very careful consideration before any 
change was made. 

Mr. W. J. Larke referred to the subject of thermal 
efficiency, to which he said too great an importance was 
often attached. The one and only determining factor 
was that of pounds, shillings, and pence. It was a 
question, not of thermal, but of commercial efficiency. It 
was quite impossible to make any general statement. 

Mr. C. A Ablett pointed out that Mr. Sehmer proposed 
to improve the economy of the engine by an early cut- 
off, but that would mean that the minimum turning 
moment was diminished, and in order to provide a 
minimum turning moment the size of the cylinders 
would have to be increased. In other words, to attain an 
economical engine the capital cost mustbe increased. It 
was well known in comparing the steam with the 
electrical rolling mill that the electrical rolling mill was 
cheaper in power consumption, and it was a question 
whether the saving in power consumption compensated 
for the higher capital cost of the electrically-driven mill. 
The results given by Mr. Sehmer on pages 9 and 10 of his 
paper would have been more valuable if information had 
been added as to the conditions under which the tests 
were carried out. He pointed out how the steam con- 
sumption of a compound rolling mill engine was increased 
by the use of anexhaust steam turbine. The actual cost was 
the important thing, and he had been given figures from 
a German steel works where the cost had been less than 
yod. per kilowatt-hour. Generally speaking, in the case 
of gas engines using blast furnace gas, the whole cost 
of production varied between 4d. and jd. per kilo- 
watt-hour. That represented a cost of about 2d. per 
ton rolled, which compared with 4.875d. per ton, the most 
favourable figure given by Mr. Sehmer. That on an out- 
put of 4000 tons per week would mean an annual saving 
in favour of the electric drive of £2000, which should be 
set off against the difference in capital outlay for steam 
and electric plants. 

At this point the discussion on these papers was 
adjourned until the following day. 

In the evening the annual dinner was held at the Hotel 
Cecil, and was very largely attended. The speeches were 
nearly all political, and the wisdom of introducing stormy 
topics at a gathering of the kind may be questioned. 








WINNIPEG INDUSTRIAL EXHIBITION. 


SomME questions having arisen since the issuing of the 
programme in connection with the motor contest which 
is to take place in July next at Winnipeg, the following 
information for the guidance of the several manufacturers 
who may enter the contest has been issued :— 

No. 1.—Will engines be classified according to indicated horse- 
power, rated brake horse-power, or the brake horse-power actually 
developed in the contest? Ifthe latter, will the rating be estimated 
on the two-hour economy test or the half-hour maximum test ? 
(A) Engines will be rated according to the brake horse-power 
developed in the maximum half-hour test. The engines during 
this time will be carefully watched by the judges to see that every- 
thing possible is being done to get the utmost power out of the 
engine. The judges will also take careful measurements of the 
engine, calculating therefrom its horse-power, which will serve as 
a check on any manufacturer trying to hold his engine down in 
order to get into a lower class. 

No. 2.—Engines developing over 20 horse-power and under 
21 brake horse-power will be placed in the 21 brake horse-power 
class. This will apply to the other classes as well. 

No. 3.—The fuel consumption will be based on the cost of fuel 
consumed. This will be the price of fuel in Winnipeg at the time 
of the contest. 

No, 4.—No other fuel will be allowed to be used except that 
furnished by the Association. In explanation of this it is stated 
that in the case of the internal combustion engines, either 
kerosene or gasoline may be used, this being left to the discretion 
of the manufacturer. 

No. 5.—The ploughing will take place in good tough gumbo sod 
on a nice level piece of ground. In all probability the furrows will 
be one mile in length, and each engine must make one round per 
hour, and must have sufficient fuel and water capacity to last for 
that length of time. The idea is to replenish at the end of each 
round. 

No. 6.—Will economy of fuel and water be considered in the 
maximum brake test, or only in the two-hour test? (A) Fuel and 
water will be measured, but will not form part of the score. It 
will, however, serve as a check to determine whether or not the 
engine is working up to its full capacity. 

No, 7.—It is contemplated, if possible, to arrange for a mile 
course in the hauling competition. It will be readily recognised in 
a competition of this kind, and in a city that is growing so rapidly 
as Winnipeg, that it is not convenient to secure a course in which 
the first engines competing in the whole competition have not a 
slight advantage. = eB the committee are trying to arrange 
the course in such a way this year, that the last engine will have 
practically the same kind of track as the first engine. 

No. 8.—As regards penalties, these will consist mainly in the 
losses of time occasioned by stops. However,an engine that has 
a breakdown through faulty construction, &c.,.will, in addition to 
the loss of time, receive the requisite demerit*tmarks, in addition 
to the loss of time. It will be readily understood that so many 
unforeseen things may happen to an engine that it would be 
impossible to provide definite penalties that would cover each and 
every one of them ; consequently, this must be left somewhat to 
the discretion of the judges. 

No. 9.—In the ploughing contest the cost of fuel will be reduced 
to a basis of dollars and cents. Labour will not be taken into 
account. In a competition of this kind every plough manu- 
facturer who attaches his plough behind an engine is going 
to provide sufficient help, so that he can make his ploughs do 
the best possible work. He will, therefore, oftentimes provide 
two men for the ploughs where the average farmer would not 
have over one, and would be satisfied with a somewhat inferior 








job. If the steam and gasoline engines were all in the one 
class, there might be more reason for taking the cost of labour 
into consideration, but as each is in a class by itself, this cost 
of labour does not enter into the proposition to the same 
extent. A careful account will, however, kept of the cost of 
labour, due consideration being paid to just how much of this 
labour the farmer will employ on his farm. This will be done for 
the benefit of the manufacturers, but will not in any way form a 
part of the score. ; : ‘ 

No. 10.—The quality of work done in ploughing will to a certain 
extent, be taken into consideration, but only in so far as the engine 
is responsible ; for a straightness of furrow, evenness of 
depth, and finishing at the ends. 

o. 11,—Careful score will be taken of the amount of water 
consumed in the ploughing contest, as the water problem is a vital 
one to the farmer who uses a ploughing engine. 

No, 12.—The pressures allowed will in all probability be those 
determined by the Alberta Law for Pressures, which is now in 
force. This has, however, not been thoroughly decided upon, but 
will be in a very short time. 

No. 13 —The Association has secured a half-section of land for 
this competition in close proximity to Winnipeg, and as the com- 
mittee have to guarantee the ploughing of the entire amount of 
land, it is their intention to give each engine a certain amount 
of land to be ploughed, and this will be one of the conditions of 
entry that the contestant must complete his work. Just what 
amount of land will be given to each contestant cannot be de- 
finitely determined until all of the entries are in. The ploughing 
test will doubtless not extend over a less period than six hours for 
each engine, and may run more than that ; thus giving each con- 
testant an excellent opportunity to demonstrate just what his 
engine can do, The land allotted to each engine will be in pro- 
portion to its horse-power. 

No. 14.—The committee are also arranging for a four-horse 
team to do one or two days’ work on the ploughing contest field. 
This forms no part of the competition, but is simply provided to 
furnish the manufacturer with a comparison between horse and 
mechanical ploughing, working under exactly the same conditions. 
The great advertising value of this comparison to the various 
manufacturers competing in the competition willbe understood. 

Steam engine classification is 

1. Up to 60 brake horse-power, 

2. 60 to 90 brake horse-power, 

3. Over 90 brake horse-power, - ; 
providing there are three or more engines entered in their 
respective class. 

In all sections entries are limited to one from a firm. The entry 
fee for each engine entered is 25.00 dols. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SUPERHEATER LOCOMOTIVES. 


S1r,—Will you kindly allow me, in justice to Mr. F. H. 
Trevithick, chief mechanical engineer of the Egyptian State Rail- 
ways, to rectify an error in your account of the discussion at the 
Institution of Mechanical Engineers on the 15th inst. on Mr. 
Hughes’ paper on ‘‘ Compounding and Superheating,” which has 
arisen through an unhappy selection of terms in the process of 
abbreviation? Iam reported as having said that I was *‘ inclined 
to doubt the trustworthiness of the figure” of 22 per cent. economy 
for the Trevithick system of combined feed-water heating and 
moderate superheating, as cabled to me by Mr. Trevithick himself. 
It seems almost absurd to have to point out that I made no use of 
the expression imputed to me, for it would be manifestly unwise 
for any advocate, when elaborating an argument to attempt to 
advance his case by the use of facts in which, on his own confes- 
sion, no reliance could be placed. This, I need hardly say, was 
not the position I adopted. : 

I have no doubt whatever of the trustworthiness of the figure I 
gave, but, merely with a view to disarming criticism on this point, 
mentioned that it related to ‘‘ Service” results, which as yet were 
only available for a period of two weeks where months might be pre- 
ferred. I may say that I mentioned this because some weeks ago 
Mr. Trevithick in a letter to me had expressed his willingness to 
supply me with the latest ‘‘Service” results available at the time 
of the meeting, though he would have preferred, had time allowed, 
taking them for a longer period. For this reason alone was the 
figure given with some reserve. I expressly added, however, that 
the results of a series of ‘‘ Tests,” which have been available for a 
considerable time, showed very much higher economy, and for 
this reason I said I believed the figure of 22 per cent. would not 
only be maintained, but possibly exceeded in the end. 1 could 
have given the figures for these tests, but as Mr. Hughes’ paper 
dealt rather with ‘‘Service” results I preferred to keep to the 
same base. : } 

You will understand that by “Tests” I mean single train 
journeys for which coal and other records are taken only from de- 
parture to arrival at destination ; and by ‘Service ” results mean 
the figures which are deducible from the coal registers for a whole 
class of engines in ordinary and regular working, the latter being 
figures of railway value rather than of strictly engineering or 
scientific interest. 

Surbiton, April 24th. P. J. Cowan. 


TURBINES AND PROPELLERS. 


Sir,—It may interest you to know that the system of electrical 
transmission between turbine and propeller on board ship— 
mentioned by you in your issue of April 29th—was advocated by 
me in a paper on ‘‘ The Marine Engine ” read in Manchester before 
the local association of the Institution of Civil Engineers in 
December, 1898, and, personally, I cannot but think that others 
must have put forward so obvious a method even earlier. One 
objection to the system is, of course, the introduction of additional 
weight in the electrical machinery, though this can be counter- 
balanced by saving of weight elsewhere. 


Rugby, May 2nd. F. T. WoLsELey-LEwIs. 





Tue Board of Trade annual return respecting railway 
accidents and casualties in 1909 shows that 971 persons 
were killed and 7592 injured on railways in the United Kingdom 
in the course of public traffic. The figures show a decrease of 71 
in the number of those killed and 392 in the number of those 
injured compared with the preceding year. Of those killed, 83 
were passengers, 334 were railway servants, and 554 “‘other 
persons,” including 210 suicides and 249 who lost their lives whilst 
trespassing on railways. The persons injured included 2538 

ngers and 4728 railway servants, amongst the remainder 
Cae 118 trespassers and 15 cases of attempted suicide. In addi- 
tion to the above, the railway companies have reported to the 
Board of Trade, in pursuance of the Regulation of Railways Act, 
the following accidents which occurred upon their premises, but 
in which the movement of vehicles used exclusively upon railways 
was not concerned, namely :—Eleven passengers, 38 servants of 
companies or contractors, and 16 other persons killed ; and 832 
passengers, 19,367 servants, and 593 other persons injured, 
making a total in this class of accident of 65 persons killed and 
20,792 injured, as against a total of 85 persons killed and 20,501 
injured in the previous year, 
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SOME ENGLISH EXHIBITS AT BUENOS AYRES | dredger bucket referred to embodies several new features. 


EXHIBITION. 
No. I. 


Iv is too early to deal with the great exhibition at | with the material has fitted to it a renewable manganese 
Buenos Ayres in a general sense, but it will not be unin- | steel lip—see illustration on page 461—which can be readily 
teresting at the present moment to give descriptions of | replaced without the expense of supplying a new body. 


The back of the bucket is of cast steel, fitted with renew- 


able manganese steel slippers, which take up the wear on 
this part. The body of the bucket which comes in contact 











Fig. 1i—40-TON OPEN BOGIE WAGON 


some of the exhibits which have been prepared in this 
country, particularly as, were we to wait till our represen- 
tative in Buenos Ayres had seen the objects in the exhi- 
bition itself, many weeks would have to elapse. 

The Leeds Forge Company, Limited, Leeds, will exhibit 
two high capacity steel wagons, as illustrated in Figs. 1 
and 2. The chief points claimed for these vehicles are 
low tare weight, great strength, small number of pieces 
and joints, complete interchangeability of parts, durability, 

_low cost of repairs, economy, and quickness of erection at 
destination. In order to achieve these objects the under- 
frames, bogies, and corrugated doors are of all-pressed 
steel. The inside stanchions are also of this material, 
thus giving an effective inside width almost equal to the 
overall width. Fig. 1 shows a bogie open wagon con- 
structed for a load of 40 tons, the tare weight being only 
13tons 16 cwt. The gauge is 5ft. 6in.; length over buffers, 
38ft. 6in.; length inside, 35ft.; width inside, 9ft. 1lin.; 
width overall, 10ft. lin.; depth inside, 4ft. 3in.; and net 
capacity, 1475 cubic feet. Fig. 2 shows a covered wagon 
of the same capacity. This wagon has a tare weight of 
14 tons 14 ewt.; a capacity of 2850 cubic feet; height, 
12ft. 6in.; width over doors, 10ft. 5in.; and the length is 
the same as that of the open wagon. The wheels and 
axles are the products of Messrs. Harrison and Camm, 
Limited, Rotherham. 

The stand of Edgar Allen and Co., Limited, Sheffield, 
will contain a number of show cases of the firm’s pro- 
ducts, such as circular saws, files, high-speed twist drills, 
milling cutters, high-speed steel, &c. The predominating 
feature, however, will be their “ Imperial” manganese 
steel, which has been extensively adopted for tramway 
points, crossings, severe curves, junctions, &c. Crossings 
are now made built up from manganese steel rolled rails, 
as well as by casting, and one now in use has carried over 
400 trains a day for eighteen months and shows practically 
no sign of wear. Among the exhibits is a pair of points 
as supplied to the La Plata Tramway Company ; a built- 
up railway crossing and a cross-over for the Cordoba Rail- 
way. A view of the latter is given in Fig. 3, from which it 
will be seen that it is of particularly solid construction. It 
is made in two pieces. There is also shown a bent 
crossing on which a weight of 30 cwt. was allowed to drop 
sixty times without fracturing the crossing in any way. 


Vickers, Sons and Maxim’s exhibits include one large 
2ngine tire and a small engine tire rolled from the same 
cast and fully tested, the results of the test being given’; 
a straight axle machined all over bent doubled and tested 
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be chiefly used for driving the machine tools exhibite 
Alfred Herbert, Limited, Coventry. 

Cammell, Laird and Co.’s stand will contain 
number of exhibits, chief prominence being given to’, 
group of locomotive, carriage, and wagon tires, ax] zs 
wheel centres, boiler and dome rings, springs and butfen 7 
A special feature is made of three tested tires of hi ; 
tensile steel, one a locomotive tire 6ft, 9in. diameter 
another locomotive tire of their special “ Victoria ” brand, 
4ft. diameter, and the third a wagon tire for the : 
Ayres Western Railway. Full particulars of tests are 
given. Amongst this firm’s exhibits of tool, mining iat 
other steels, one remarkable test piece should be called 
attention to. This is a high tenacity steel for motor car 
work, giving a tensile result.of 72.14 tons per square inch 
with an elastic limit of 66.1 tons per square inch and mi 
elongation of 16 per cent. in 2in. Turnings from an 1gin 
diameter nickel steel shaft of carbon .838 per cent. and 
nickel 3.70 per cent. are shown to demonstrate the 
durability of “Cyclone” high-speed steel. The cuttin 
speed at which these turnings were made was 20ft, a 
minute, traverse }in., and depth of cut ;4in., and the 
turnings were taken off after the tool had worked 
a distance of 8ft. without re-grinding, the tool at 
this stage showing no sign of breaking down. (ther 
articles shown are “Cyclops” and “Camel”. brands of 
files and rasps, together with twist drills and milling 
cutters from the Coventry Ordnance Works, Limited 
made from steel by Cammell, Laird and Co., Limited.- ° 

Thomas Firth and Sons, Limited, is another Sheffield 
firm to be represented at Buenos Ayres. Visitors to this 
company’s stand will enter through a large rolled locomo. 
tive tire, over 7ft. diameter, of the “Freedom” brand, 
This and a fellow tire shown each weigh over half a ton, 
and in the middle of the stand is placed a cast-stee] 
wheel centre 6}ft. diameter, weighing 1} tons, the large 
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Fig. 3—BUILT-UP RAILWAY CROSS-OVER 


a finished machined crank axle which has run a million 
miles and is intact; a hard cast steel reversible railway 
crossing ; drop forgings of a six-throw motor crank shaft; 
and a motor car crank axle. From their electrical depart- 











Fig. 2—-40-TON COVERED BOGIE WAGON 


Other items shown by this firm include a 20in. by 10in. | ment Vickers, Sons and Maxim have sent a number of their 
“Stag” ore crusher, a set of renewable jaw faces for a | semi-enclosed induction motors fitted with wound rotors 
similar machine but of larger size, a dredger bucket and | and slip rings suitable for use on a three-phase ‘circuit, 


sundry details for dredgers. 


The renewable jaw faces of | 225 volts, 50 cycles, These motors are of various sizes from 


the breakers are now made of manganese steel. The | 6} brake horse-power to 25 brake horse-power, and will 


tires alluded to being designed to fit this centre. Other 
exhibits are straight axles similar to those used on the 
Argentine railways, and a finished locomotive crank axle. 
Messrs. Firth are the manufacturers of Feeny’s patent 
cast steel “turtle back” ramps for re-railing displaced 
rolling stock, and specimens of these useful devices are 
shown. Improvements have been made in these ramps 
recently, and it is now claimed that a reduction of about 
50 per cent. in weight has been effected without loss of 
strength, while there is a total absence of shock or jar to 
the vehicle on re-railing. The average weight of these 
ramps is 126 lb. Firths are also showing specimens 
of “Speedicut” twist drills and turning tools, and 
screw couplings and pins made of “Freedom” steel. 
The makers claim that the various component parts of 
the couplings, as well as the pins, are finish-stamped to 
within jin. of the finished dimensions, thus obviating 
the necessity of machining. Under destruction test these 
couplings withstand a minimum load of some 80 tons 
before showing signs of fracture, and on an average 
105 tons before absolute destruction. 





KELLY’s DirEcTORY OF MERCHANTS, MANUFACTURERS, AND 
SHiprers, 1910.--This is the nineteenth annual issue of a most 
valuable work. What the London Post-office Directory does for 
the local trader this volume accomplishes for those having world 
wide connections. It is, in brief, a directory having for its field 
the classification of all the principal merchants, manufacturers, 
and shippers throughout the world. As a guide and invaluable 
companion in all phases of import and export business we can well 
understand the reputation and esteem in which the volume is now 
held. Many of our readers must already be familiar with it, but 
to those who are not we would point out that nearly 20,000 foreign 
and colonial cities are dealt with, and 1,250,000 trade classifica- 
tions arranged under them. Many other features of the book are 
noteworthy. For the first time the present edition includes 
alphabetical lists giving the names of the really important traders 
of all kinds in the United Kingdom, thereby swelling the bulk of 
the volume by 465 pages. At the same time, the size of page has 
been increased to that adopted in the familiar Post-office Directory. 
In such a work, the indexes are of vital importance, and in the 
present instance these run to 278 pages, and give about 150,000 
references. Other information embodied in the book is of such a 
nature as to be invaluable to traders and others in endeavouring 
to open up new districts and countries. The publishers are Kelly's 
Directories, Limited, 182-184, High Holborn, W.C, 
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TIDAL POWER. 
By W. 0. HORSNAILL, A.M.I. Mech. E., A.M.LE.E. 


Since the publication of a former article on this 
subject, it has been contended in several quarters that, 
provided tidal power were exploited on a sufficiently large 
scale, the cost would be considerably less than that 
obtaining at present with the best steam or gas engines, 
Langston Harbour being referred to as the most 
promising site for a scheme of this nature. 

This contention, together with the extending use of 
water power in other countries for industrial purposes, 
has induced the writer to go further into the matter, with 
a view to settling whether there is any possibility of 
successfully generating power on a large scale by use of 
the tides, in view of the low costs of producing it by 
other means. 

The question of harnessing our natural sources of 
power is becoming of increasing national importance, 
owing to threatened industrial competition from other 
countries in which water power is available at a very low 
cost. Perhaps the most important of these developments 
is the production of iron and steel by means of the 
electric furnace, large undertakings for this purpose being 
projected in Sweden and the United States. Similar 
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Fig. 1i—-LANGSTON HARBOUR 


uses for natural power may be found in the manufacture 
of aluminium, calcium carbide, nitrates from the 
atmosphere, and other industries whose number is con- 
tinually being increased. 

In the British Isles water power is restricted by the low 
elevation and limited extent of the watersheds, and the 
nearness of the latter to the sea, the resulting rivers being 
short with small volume and little fall. 

Turning to tidal power, we have the advantage of a 
long coast line, with numerous estuaries which might be 
utilised for this purpose, the conditions existing at 
Langston Harbour being of a particularly favourable type 
Owing to its large area and the narrowness of the open- 
ing to the sea. Another advantageous feature is the 
restricted size of the vessels using this waterway, the 
cost for the necessary locks being thus much lower 
than would be the case for ocean-going traffic. Then, 
again, a light railway is projected between Portsmouth 
and Hayling, which will have to cross the harbour 
mouth, and our dam might be utilised for carrying the 
track, this accommodation being paid for by the railway 
any which would thus be enabled to save the cost of 
a bridge, 

Some return might also be expected by constructing 
& roadway over the dam as a considerable amount of 
traffic is at present handled by a ferry. 

Fig. 1 shows a map of the harbour, and upon it is 
marked at A the position of the dam, a site nearer the 
sea than the existing ferry being chosen owing to the 
reduced depth of water at this point. 
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The rise and fall of the tide is 10}ft. at neaps and 
13}ft. at springs; but for power purposes we cannot 
reckon upon more. than 10ft., owing to the reductions 
obtaining under certain weather conditions. 

The pound is shown diagrammatically in Fig. 2, the 
areas being given at the high and low levels, and also at 
every foot of difference between these limits. 

It will be noted that a constant increase of area is 
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assumed from the bottom to the top, as the contour is 
more nearly represented by a channel widening towards 
the upper level than by an inverted pyramid. This 
diagram obviously only approximates to the actual areas, 
which could not be closely estimated without an 
exhaustive survey on the spot; but the figures will be 
near enough for the purpose in view. 

The pound in this case contains a surface area at low 
water of 1164 acres, consequently a considerable amount 
of power might be developed by the water running into 
it. This method would give two short periods of work 
instead of one long period, but with a substantial 
increase of power. 

Fig. 3 is a diagram showing the level of the tide and 
pound during one cycle of operations, the slight increase 
in time over twelve hours having been omitted for the 
sake of simplicity. 

This diagram, together with Fig. 2, enables us_ to 
calculate the horse-power for working one or two periods 
respectively. Curve A represents the level of the pound 
for one long period of working which extends for five 
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hours. The mean area of the upper half which is run 


off amounts to 3486 acres x 43560 (square feet per acre) 

=152,000,000 square feet which x the depth of 5ft. 

=760,000,000 ‘cubic feet, at an average head of 5.8ft. 

These figures give us the horse-power as follows :— 
760,000,000 x 64 x 5.8 

5 x 60 x 33,000 

In like manner curves B and C will be found equivalent 

to 39,000 horse-power. 

To generate power at a cost comparing favourably 
with the largest hydraulic installations abroad it is 
absolutely essential that the load should be continuous 
during each working week; moreover, the industries 
specified above mostly demand power on this basis. 
Such being the case we will consider the laying down of 
;a steam plant to keep up the supply when the tidal 
power is shut down, and obviously under these conditions 
the two periods of working giving 39,000 horse-power for 
| six hours out of the twelve, will render better results 


= 28,500 horse-power. 


than the single period of 28,500 horse-power for only five 
hours. 

Also, whatever industries are contemplated, the power 
will have to be transformed into electric current before it 
can be used, the figures given below being. worked out 
upon this basis. 

This 39,000 horse-power will be reduced by losses in 
the water turbines to 27,400 horse-power, as an efficiency 
of more than 70 per cent. could not be depended upon 
with a varying volume and fall. A further allowance 
for the losses in the dynamo brings this figure to 19,500 
kilowatts. 

Then, again, gearing has to be allowed for as the 
turbines will run at a very low speed, double reduction 
gear being necessary between the dynamo and turbine 
shafts. The losses from this source can scarcely be less 
than 10 per cent., and our 19,500 kilowatts is thereby 
reduced to 17,550 kilowatts. 

The question we have to consider is whether the 
capital charges, upkeep and attendance on the turbine 
plant will come out sufficiently less than the saving in 
fuel to warrant the adoption of tidal power. | 

We will assume the plant to be divided into six units of 
3000 kilowatts each, and that by means of suitable 
clutches both steam and water turbines can drive on to 
the same series of dynamos. 

The saving in fuel will depend upon the hours worked, 
the consumption per kilowatt-hour and the load. The 
hours of working may be taken from 12 a.m. on Monday 
morning to midnight on Saturday, making a total of 156 
in each week or, say, 8000 during the year. The con- 
sumption per kilowatt-hour is unlikely to be less than 2 lb., 
and the load may be taken to average 15,000 kilowatts. 
These figures give us a total of 8000 x 1500 x 2 = 240 
million pounds or 107,000 tons of coal per annum if tle 
steam plant were working continuously. As the tidal 
power takes charge of the load for half the hours the 
saving amounts to 53,500 tons. This amount of fuel will 
not, however, all be saved, as an allowance must be made 
for banked fires, which cannot be much under 15 per 
cent. of the working consumption or, say, 7500 tons, 
leaving 46,000 tons as the net saving. Taking the cost 
of coal at 14s. a ton this weight is equivalent to £32,000. 

The capital cost of the water turbines, gearing clutches, 
sluices and dam work must be largely a matter of con- 
jecture, as no turbines of the size required have ever 
been built. The construction would be mainly of steel 
plates, and, owing to the number required, it would be 
practicable to make special tools for manufacturing the 
vanes, whilst the casings being of cylindrical form would 
offer no difficulty to those accustomed to boiler or bridge 
work. The efficiency would not, of course, be so good as 
that obtained from smaller turbines built according to 

present practice, but the cost would be greatly reduced, 
and in all probability each turbine with foundations, gear, 
and clutch could be built for £5000. 

The dam at A must necessarily be a costly undertaking 
as, although the head of water may never exceed about 
8ft., the outside face will be exposed to sea waves of some 
magnitude under certain weather conditions. Then 
again, a large area of sluices must be provided to fill and 
empty the harbour at high and low water. An earthen 
dam would be quite out of the question under these 
conditions, masonry or concrete being the only possible 
alternatives. The depth of the water—24ft. in the middle 
of the channel at low water—and the strong ebb tide at 
certain periods would also offer considerable difficulty as 
regards the construction of cofferdams. 

Somewhat similar conditions were overcome in building 
the Esneh Barrage on the Nile, but this structure is 
nearly three times as long as the dam we are considering, 
and the depth of water and difference of level are con- 
siderably greater than would have to be dealt with in 
constructing a dam across Langston Harbour. Making 
due allowance for these differences, and the reduction in 
the proportionate sluice opening, our dam should not cost 
more than £125,000, towards which sum the Light 
Railway Company might contribute 20 per cent. 

A certain amount would be saved in attendance on the 
boilers when the water turbines were at work, but thi.: 
saving would be partly counterbalanced by the labour 
required in connection with the sluices, the difference 
being too small to be worth allowing for. 

We still have to provide for parliamentary expenses, 
dams at B and C, and contingencies, say, another £25,000. 
These figures entail capital charges roughly as follows : 


Interest at 5 per cent. on £155,000 7.750 








Depreciation turbines, 5 per cent. ... 1,500 
Dam works, 23 per cent. ... se 2,500 
Total 11,750 

Fuel saved 32,000 

Less 11,750 

Net saving ... ... 20,250 


It will be noted that repairs, oil, stores, &c., are not 
allowed for, as expenditure on these items will be saved 
in connection with the steam turbines when shut down, 
the difference, if any, being in favour of the tidal plant. 
This apparent saving entirely disappears when it is 
remembered that the industries we are considering could 
be equally well carried on at the coalfields where coal 
would only cost half the price allowed for above, as the 
cost of coal at.14s. a ton for six hours out of every twelve 
would exactly equal the cost at 7s. when working con- 
tinuously. In other words, £32,000 would pay for coal 
used in a steam power station at the coalfields for 8000 
hours, whereas at Langston Harbour we still have the 
same cost for fuel during only 4000 hours, with capital 
charges for tidal power and an allowance for banked fires 
tacked on. 

The local demand for electric current, including the 
dockyard and the towns of Portsmouth and Gosport, 
present a much more hopeful field for this enterprise, 
provided the existing use of electricity can be sufficiently 
extended. 





For the year ending March 31st, 1908, 5,655,397 units 
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were sold by the Corporation for lighting traction and 
power purposes, the charges being 44d. and 14d. a unit for 
lighting and power respectively. With a modern gene- 
rating plant at Langston Harbour, the prices could be 
substantially reduced, the result being an increase in the 
demand. If the dockyard were included, and the charges 
lessened, an immediate output of at least 10 million units 
might reasonably be expected with a substantial increase 
in the future. 

With 18,000 kilowatts installed an annual output of 
50 million units should be practicable in view of what is 
being done in existing generating stations having similar 
load factors. 

Mr. J. H. Rider, in a paper recently presented to the 
Institution of Electrical Engineers, gives the coal con- 
sumption at the London County Council tramway 
generating station at Greenwich as 3.1]b. per kilowatt 
delivered to sub-siations, say, 3 1b. per kilowatt generated, 
the load factor being 47.75 per cent. and the annual out- 
put nearly 67 million units. We can have no reasonable 
expectations of bettering this fuel consumption, which, if 
adopted, gives the following results in connection with 

. ‘ 
50,000,000 x 3 _x 14 _ 947,900, 
2240 x 20 
of which half = £23,500, less 15 per cent. for banked 
fires = about £20,000 saved by tidal power. 

The population of the district at present served by the 
Portsmouth Corporation generating station is about 
200,000, and provided the extensive use of electric current 
made in some other countries could be realised, there is 
every reason to suppose that the output would eventually 
reach the figure named above. This development will 
not, however, take place under the existing charges, and 
until the output exceeded 20 million units per annum a 
loss would be incurred by attempting to utilise power 
from the tides. 

If,‘ on the other hand, it becomes advisable in 


the tidal installation :— 





future to lay down a new generating station on modern 
lines, and there is a reasonable expectation of approach- 
ing an output of 30 million units, a site at Langston 
Harbour, where tidal power could be subsequently added, 
would merit very careful consideration. 








WATERFORD BRIDGE. 


To the Editor of THE ENGINEER.) 


S1r,—In the article on Waterford Bridge in your issue 
of the 22nd April, 1910, it is stated that an offer was made 
by-Sir William Arrol and Co., Limited, to build a steel | 
bridge and to finance an Act of Parliament to over-rule:| 
the decision of the Privy Council in favour of reinforced | 
concrete. This story has gained considerable currency, | 
and we shall be obliged if you will publish the actual facts | 
of our:dealings with the Corporation of Waterford in con- | 
nection with the proposed bridge. | 

About six years ago, before the arbitration between 
Waterford City and the bridge company, we were asked | 
by thé*Town Council to give, for their own information, a | 
price for a new steel bridge. The design we gave, and | 
approximate cost was £70,000. 

After powers had been obtained to purchase the old 
bridge; the Corporation had to get the permission of the 
Privy Gouncil to build the new bridge, and when they 
appeared before the Privy Council a Vice-Regal Commis- 
sion was appointed to take evidence and go into the whole 
question, the result being that this same Commission 
prepared plans and specifications of their own for a steel 
bridge at an estimated cost of £114,500. 

At this time the firm of Messrs. L. G. Mouchel Partners, 
ferro-concrete contractors, put forward a picture of a 
ferro-concrete bridge at an estimated cost of £43,000. 
As there was such a large difference in the cost between 
our estimate for a steel bridge and the estimate of the 
Vice-Regal Commission, the City Council of Waterford 
used the estimate of the ferro-concrete bridge when they 
next appeared before the Privy Council to get the design 
made by the Vice-Regal Commission for a steel bridge 
upset. ~ The Privy Council agreed to the request for a 
ferro-concrete bridge, but would not accept the design 
offered, and insisted on making alterations. The Corpora- 
tion already had asked Messrs. Baker and Hurtzig, C.E., 
of Westminster, London, to prepare a design for a steel 
bridge, and our next dealing with the Corporation was to 
give a lump sum price for the supply and erection of this 
steel bridge prepared to Messrs. Baker and Hurtzig’s 
design. In the meantime, the extra cost of the altera- 
tions insisted upon by the Privy Council to the ferro- 
concrete design had increased the original amount to 
practically the same as the cost of the design submitted 
by Messrs. Baker and Hurtzig, and when the Corporation 
found this to be the case they wished to drop the ferro- 
concrete bridge and again take up the steel one. They 
again appeared before the Privy Council, and asked to 
have their previous request upset, but the Privy Council 
would not hear of this, notwithstanding the fact 
that the amount of the original tender put forward by 
the ferro-concrete firm had led the Corporation to 
advocate its acceptance. The Corporation then 
appeared to think the only way to upset the decision of 
the Privy Council was to promote an Act of Parliament 
for the purpose, and Sir William Arrol and Co., Limited, 
with other firms, were asked if they would bear the cost 
of promoting this Bill. Sir William Arrol and Co., 
Limited, absolutely refused to do any such thing. 

We make no comments on the manner in which this 
matter has been handled from first to last by the Cor- 
poration of Waterford. We have merely given a state- 
ment of the true facts so far as we are concerned. 

Yours faithfully, 
For Sir William Arrol and Co., Limited, 
Jonun Hunter, Secretary. 





Glasgow, April 29th. 


DECAY AND PROTECTION OF RAILWAY 
BRIDGES. 

IN view of the recent awakening of interest in this most 
important subject, and of the leading article upon the 
question in THE ENGINEER, of February 4th last, a few notes 
on recent Scottish practice may be of interest. Railway 
bridges, for the purposes of this article, may be divided into 


two classes, viz., bridges carrying roads over the railway, or | 


‘* overbridges,’’ and bridges carrying the railway over roads, 
or ‘‘ underbridges.’’ Decay in the former may be dealt with 
first. It is more common, and generally more serious, 
chiefly on account of the moisture and gases detrimental to 
the steel derived from the locomotives ; this being particularly. 
marked where a lot of shunting is done, At some places 
where shunting is heavy the metal of overbridges is always 


| class. 


girders, entirely cased in concrete, and a reinforced concrete 
| floor between them. The centre girders have the face 
panelled in concrete, while the underside of the bridge 
presents a level face of concrete which absolutely prevents 
any possibility of corrosion, and effectually solves the jm. 
portant problem of reducing the maintenance charges on this 
work, which were formerly exceedingly heavy. j 

Where small thicknesses of concrete are suspended 
from large surfaces of steel, some mechanical bond jg q 
necessity to guard against portions being detached altogether 
on account of the great vibration in all structures of this 
The concrete in all the works of this nature should be 
made with small aggregates not greater than jin. at the 
outside, and with a good body of sand in the mixture, so ag 
to ensure solidity. The steel should be unpainted, and no 
special precautions need be taken to remove rust from it, ag 
the cement will do this tho. 
roughly after the steel has been 





embedded in it for a week 























or 80, 

The corrosion of railway 
underbridges is not, generally 
such a troublesome matter a 
with overbridges, and so fay 
no favourable opportunity of 
making a concrete floor on 
similar lines to those used in 
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overbridges has presented jt. 
self. The renewal of an under. 
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Fig. 1—CONCRETE COVERING FOR BRIDGES 


in such a state of dampness, from the incessant condensation 
of steam, as to render painting useless if not impossible. 

For many years all small overbridges on one of the leading 
Scottish lines were made of cast iron on account of the 
immunity from heavy maintenance charges. This type of 
construction was economical and efficient for small spans up 
to 30ft., but over that, steel main girders had to be used, 
with a floor of cast cross girders and arched plates. This 
floor, however, was far from being watertight, so that very 
considerable corrosion took place round the bearings of the 
cross girders. In the more recent work, therefore, similar 
bridges have been made with steel main and cross girders, 
and a reinforced concrete floor. The most interesting feature 
of their construction is that the underside of the bridge 
is entirely covered with concrete, not a particle of steel 
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Fig. 2—CONCRETE COVERING 


being exposed. Figs. 1 and 2 willshow this clearly. The first 
bridges treated in this way had the flanges of the girders 
covered in concrete, which was plastered on, over expanded 
metal lathing, but it was found that it was not possible to 
get the concrete filled in solidly up to the underside of the 
bottom flange, and so, ultimately, after a lot of experiment- 
ing, it was decided to put an inverted dished washer at 
intervals of 16in. along the flanges of the girders, as shown 
on Fig. 3. This proved so successful that arrangements were 
later on made for the manufacture of these on a larger scale. 

On another of the Scottish lines with a large number of 
bridges across lines on which shunting had to be carried on 
for 23 out of 24 hours, the corrosion on some of the more ex- 
posed bridges practically limited their life to 30 years. Cases 
have come before the writer in which overbridges exposed to 
incessant shunting have on their removal been found in such 
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Fig. 3-CONCRETE PROTECTION 


a state of corrosion as to make the daily performance of their | 


duty, which was no light one, a mystery and a confounding 
of all theory. 
of girders about 18in. deep, at 4ft. centres, over a 30ft. span, 
and having a floor of steel arched plates, was so corroded, in 
spite of careful painting, that the webs where directly over 
the rails were entir ly eaten away. 
reduced in sectional area by 50 per cent,, and the stiffeners in 
some cases eaten through at the shoulder. The bridge, all 


the same, was capable of taking the live load of a 20-ton | 


traction engine with a very moderate deflection. This, how- 
ever, was largely accounted for by the fact that the tram 
rails crossing it were 100ft. long, and were laid on a 15in. bed 
of concrete. This bridge has now been renewed, having steel 


The flanges were | 


importance. Time is usually 
so short that the concrete 
flooring has not any great 
chance of satisfactory adop- 
tion. In the case of new 
work, however, for which more 
time can be taken, there is no 
reason why it should not be 
adopted, and the maintenance 
charge thus abolished. When a steel bridge of the ordinary 
type has to be used, and does not offer facilities for con- 
crete protection, there are many points where good design 
can and does put a stop to decay. The ballasted bridge, 
from the point of view of the permanent way engineer, is, 
of course, the best; but the corrosion of the inner side 
of the web, and of all other metal exposed to the ballast, 
and the great difficulty experienced in properly painting 
those parts, have led to the use of natural asphalts and 
bituminous enamels as protective coatings, with more or 
less success. The use of a ballast plate set vertically about 
12in. to 15in. from the web, so as prevent the ballast from 
even touching the web or stiffeners, has made great strides in 
recent years, and may be looked upon as the standard 
practice in Scotland. The advantage of this arrangement of 
preventer plate is that the webs, &c., are easily accessible to 
the painters at all times. It is possible, however, that the 
underbridges will soon be treated in a similar fashion to the 
overbridges, with concrete floors and girder casing. 

An exceedingly common source of trouble in a number of 
older bridges, which most railway engineers have experience 
of, consists in the bridges having cross girders so light and 
deficient in depth as to be unfit for duty, although the main 
girders are quite good. With the heavy deflection and dis- 
tortion in these, their connecticns—usually too light also— 
are constantly becoming loose, admitting water to inacces- 
sible places and giving rise to corrosion which cannot possibly 
be stopped when once begun. In most such cases engineers 
are now rivéting a distributing girder or stringer on to the 
cross girders in the 6ft. way, with a good deal of success, but 
the damage has been done in most cases, and the corrosion is 
going on inside of joints where nothing can be done to help 
it. In conclusion, a useful hint may be given to those who 
have to paint steel girders when damp, which is worse than 
not painting them. After thoroughly stripping and scraping 
the surface to be treated, first paint it over with freshly made 
lime wash, which should be working when applied. The heat 
of this quickly dries up the whole surface, and when the lime 
is brushed off the paint—which should be paint, and not one 
of the now common substitutes—should be immediately 
applied by tradesmen, not handy labourers. 


THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. 
With reference to the meeting which this Association is convening 
on May 23rd next at Caxton Hall to consider the effect of Free 
Trade or Protection on the electrical industry, we are asked to 
state that the meeting will be a ticket meeting, and that tickets 
will: be sent by this Association to all its members, also to all the 
members, associate members, and associates of the Institution of 
Electrical Engineers. 


INSTITUTION OF CIVIL ENGINEERS.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, Apri] 26th, the result of the ballot for the election of 
officers was declared as follows:—President: Mr. Alexander 
Siemens. Vice-presidents: Dr. W. C. Unwin, Mr. R. Elliott- 
Cooper, Mr. Anthony G. Lyster, and Mr. Cuthbert A. Brereton. 
Other members of Council :—Mr. John A. F. Aspinall (Liverpool), 
Mr. B. Hall Blyth (Edinburgh), Mr. John A. Brodie (Liverpool), 
Mr. William B. Bryan, Col. R. E. B, Crompton, C.B., Mr. Wm. 
Davidson (Australasia), Mr. E. B. Ellington, Mr. Maurice Fitz- 
maurice, C.M.G., Mr. J. P. Griffith (Ireland), Sir Robert A. Had- 
field (Sheffield), Dr. Charles A. Harrison (Newcastle-on-Tyne), 
Mr. Walter Hunter, Mr. G. R. Jebb (Birmingham), Mr. Harry E. 
Jones, Sir Wm. Thomas Lewis, Bart , K.C.V.0. (Aberdare), Mr. 
Hugh D. Lumsden (Canada), Sir Thomas Matthews, Hon. Charles 
A. Parsons, C.B. (Wylam-on-Tyne), Mr. Alexander Ross, Mr. 
J. W. Shores, C.M.G. (South Africa), Mr. Francis J. E. Spring, 
C.L.E. (India), Mr John Strain (Glasgow), Sir Frederick R. 
Upecott, K.C.V.0., C.S 1., Sir Philip Watts, K.C.B., Mr. Ww. B. 
Worthington (Derby), and Mr. A. F. Yarrow (Glasgow). This 


: 4 “8 | Council will take office on the first Tnesday in November, 1910. 
One in particular, which consisted of a series | a. be J 

| following awards for papers during the session 1909-10:—A 
| Telford gold medal, to Mr. C. M. Jacobs (New York) ; a Watt gold 


The Council of the Institution of Civil Engineers have made the 


medal, to Mr. J. D. Watson (Birmingham) ; a George Stephenson 
gold medal, to Mr. D, A. Matheson (Glasgow) ; Telford premiums, 
to Messrs. F. C. Buscarlet (Sunderland), A. Hunter (Glasgow), 
I. C. Barling (Tynemouth), J. Dalziel and J. Savers (Derby), and 
J. Shaw (Birkenhead); and the Manby premium, to the late 
Mr. C. W. Hodson (London). The thanks of the Council have 
been conveyed to their colleague, Dr. C. A. Harrison, for the 
paper contributed by him. The awards for papers ees in 
the ‘‘ Proceedings” without discussion and for students’ papers 
will be announced later, 
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RAILWAY MATTERS. 


On and after May 7th the Great Central Railway 
Company will run a restaurant corridor express from Liverpool 
(Central) at 8.30 p.m., Manchester (Central) 4.22 p.m., Sheffield, 
> uesdays, beens, 2 and Saturdays, connecting 

x 





1 Retford, on 


with the turbine steamer from Grimsby to Rotterdam, and a 
aimilar express will leave Grimsby Docks, on and after May 8th, 
at 10.20.a.m., for Sheffield, Manchester, and Liverpool, on Sun- 
days, Wednesdays, and Fridays, upon the arrival of the turbine 
steamer from Rotterdam. 


Boru Leeds and Bradford have been seeking parliamen - 
tary powers -to establish: ttackless trolley car systems, and the 
clauses in the Bradford Omnibus Bill have been approved by the 
Jocal Legislation Committee of the House of Commons, The Cor- 
poration are to have powers to run such a system along any 
specified route on obtaining a Board of Trade Provisional Order 
after a local inquiry. It will not be necessary to apply to Parlia- 
ment, nor will it be if, and when, it is thought advisable to convert 
auch trackless routes into ordinary tramways. 


Ir is pointed out that M. Paulhan’s time for his great 
flight from London to Manchester was considerably less than that 


of the average train, and only 41 min. more than that of the fastest | 


ss now running, as the following figures show :—Average 
time of sixteen regular daily trains, 4h. 28 min. ; the fastest 
express journey, 3h. 30 min.; M, Paulhan’s actual time in the air, 
th. 11 min. A London and North-Western train was in attendance 
on M. Paulhan throughout his journey, the route of which was 


expre: 


practically identical with that of the company’s line from London | 


to Manchester. 

Tur Birmingham Tramways Committee recommends 
that a a should be constructed from Five Ways, Edgbaston, 
along the Hagley road to the King’s Head, Harborne. This route 
is about 2} miles in length. 
construct the line which was the subject of negotiations between 
the Birmingham Tramways Committee, Oldbury and Smethwick, 
to the corner of Balden-road, Beach Lanes, which would link it up 
with the suburb of Quinton. The scheme will involve application 
for parliamentary powers, which, in the event of the City Council 
approving, will be sought in the session of 1911. 


FurTHER evidence of the prosperity of American 
railways was provided last Monday by the statement issued by Mr, 
Ww. (. Brown, president of the New York Central Railway. 
Mr. Brown declared that the wages paid by railway companies in 
1910 will beat all records with the huge total of £245,466,600, 
against the previous best of £214,477,200. The railways were never 
more prosperous, and are spending more and more in construction 
work every week, and in order to secure the hearty co-operation of 
their employés they have no hesitation in advancing wages and 
permitting their workpeople to share in this prosperity. 


Tue record for heaviest freight trains has again been | 


beaten by the Pennsylvania Railway. A train of 7644 tons was 
hauled by the locomotive No, 1113. The train consisted of 105 
steel cars loaded with 5544 tons of coal, and the run from Altoona 
to Harrisburg, 127 miles, was made in 7 hours 12 minutes, or an 
average speed of 17,6 miles per hour. eS of the line over 
which the test was made, from Altoona t» Enola, presents at no 
point a greater gradient than 1 in 440. Locomotive ‘No. 1113, 
which drew this train, has a tractive power of 42,661 lb. ‘Traffic 
conditions in this country do not call for work of this class. 


Tue French Northern Railway Company and the 
South-Eastern and Chatham Railway Company announce for May 
an important acceleration in the train services between Paris and 
London, ¢/4 Boulogne and Folkestone. The morning train, now 
leaving Paris at 8.20, will leave five minutes later, and will reach 
Charing Cross at 3.25 p.m. instead of 3.35 p.m. The service 
between the two capitals is thus accelerated fifteen minutes, and 
an even greater acceleration will be made in the case of the 
10 o'clock morning train from Charing Cross, which, leaving at the 
same hour as at present, will reach Paris at 5.20 p.m. instead of 
5.45 p.m. 

Tue Duluth, Missabe, and Northern (U.S.A.) is believed 
to be the greatest iron ore carrying railway in the world. It 
delivered to its enormous deck system at West Duluth last season 
ore to the amount of 13,500,000 tons. This traffic was in addition 
to a heavy freight and passenger business. Its total main line 
mileage is 242, of which 82 miles is double-tracked. The maximum 
south-bound gradient against the loads is 0.3 per cent. The 
maximum north-bound gradient against the empties is 2 per 
cent., this extending only six miles from the ore docks to the 
south end of the classification yards at Proctor. The entire main 
line, with the exception of a small part of the Biwabik branch, 
is laid with 80 Ib. steel rails, as are many of the spurs. The 
balance of the tracks is equipped with 60 Ib. rails. 


Ir is suggested that villages a few miles ‘outside 
Newcastle be looped up with the city by means of trackless tram- 
cars. To places such as Westerhope, for instance, where there is 
no railway communication, the projected system would be a great 
boon, Tramways have developed enormously in the last twenty 
years. Birkenhead claims the distinction of having the first 
tramway in Europe, and South Shields was one of the last places 
to abandon the horse-drawn cars for electric cars, though horse 


cars still do service at York. The first cars in the country were | 
drawn by one horse, and the driver was isolated on a lofty | 


platform and strapped in so that he should not fall off. At the 
outset electric traction, especially overhead, through the streets, 
excited a good deal of opposition. The utility of the cars, how- 


ever, has mdre than compensated for the unsightliness of the poles | 


and wires, 

PresIpInG at the meeting of the La Plata Electric 
Tramways Company, Mr. W. Hamilton said that the electrification 
of the first section of tramways, comprising over three miles of 
single track, was completed for traffic at the beginning of this 
year, 
of the province acted as the company’s first motorman. A recent 
cablegram had informed the Board that a second section, compris- 


ing 54 miles of single track, was opened for traffic on the 3rd of | 


this month. These two sections included most of the principal 
lines of the city, connecting as they did the railway station with 
the Government offices, banks, and other important public build- 
ings. The results of working by electricity so far as they had 
gone were satisfactory. The receipts had been about double those 


under horse traction, while the consumption of power was slightly | 


over one unit per car mile run. 


THE Illinois traction system comprises some 550 miles 
of interurban electric track, which includes two stretches of 172 
miles and 227 miles. Recent reconstruction work has included 
the re-equipment of nearly 100 miles of single-phase railway and 
the design and foundation work for a 28,000 horse-power plant. 
The new power plant is at Venice, Ill., and at present contains a 
1000-kilowatt engine-driven generator, a 3000-kilowatt and a 5000- 
kilowatt Curtis turbine. The reconstruction work has included 
the change over of 80 miles of track from 3300 volts alternatin 
current to 600 volts direct current. Difficulties were experienc 
in the service owing to the 80-mile alternating-current section 
being so small by comparison ‘with the direct-current sections. 
The 83 miles are covered in the running time of 3 hours 10 minutes. 
A new feeder was put in to augment the capacity-of the overload 
conductor, This looker was a No. 000000 solid copper, and 105 
miles were put in. This is said to be the largest order yet 
given for this size of feeder. © This conductor has been found to 
give better results than two No. 0000 feeders; it heats slower, 
requires fewer joints and costs less to erect. 


At the King’s Head it is proposed to | 


The opening took — on January 3rd, when the Governor | 





NOTES AND MEMORANDA. 


Tue packing of condenser tubes is a somewhat tedious 
| process, whether it be accomplished with wooden ferrules or by 
the more common process of plaited cotton wound into the recess 
in the tube plate by means of a ‘special tool. According to the 
Marine Engineer and Naval Architect some rows of condenser tubes 
| packed experimentally with rings of fibre appear to have given 
satisfactory results with a considerable saving in time. These 





| 
| 





rings are made to suit the depth of the recess in the condenser | 


tube—about half-inch—and to slip easily over the tube. The out- 
| recess, the water swells the fibre and gives a perfectly tight 
packing. 


| Sacks of earth to be used in building bag cofferdams 
| should, as is often stated, be only partially filled. Otherwise 


| difficult to close. Failure to observe this resulted in considerable 
extra labour cost in recent repair work on a water-power tailrace 
in Indiana. This cofferdam, moreover, extended across the 
| stream, and was built out from both banks. Asa result, the flow 
| was concentrated in the centre of the stream, and sacks were 
washed away when the closure was attempted. 
Wilson, in an article in the Electrical World, suggests that such 
cofferdams should be built from one bank. The closure is then 
made on the opposite bank, where the water is shallow and the 
current is probably less swift. 


buildings in order to prevent, as much as possible, earthquake 
shocks from being communicated to the buildings has been devised 
and patented by Dr. J. A. Calantarients, of Scarborough. In 
this system the foundation, which is built in the usual manner, is 
faced with hard material such as granite or iron, and upon this 
facing layers of talc, mica, or other smooth substances are deposited, 
each layer being dusted with powdered talc, mica, asbestos, soap- 
stone, or sand, or mats of asbestos, &c., may be used without the 
| plates of tale. Slabs of granite or iron placed on this prepared 
zone form the base of the superstructure. The object of the 
arrangement is, in the case of an earthquake, to allow the build- 
ing to slide laterally. Means are provided for rendering the 
service pipes flexible at the point where they issue from the 
ground, 


Ir is reported that M. Labro has constructed for the 
French army a new dirigible of the semi-rigid type, capable of 
travelling at a high speed, and of covering the distance from Paris 
to Marseilles in eleven hours. It is stated its design is such that 
there is absolute security in the event of a rupture of the envelope, 
even though it may be torn in several places. The dirigible, the 

| cost of which is stated to be 220,000f., has been built under cir- 
| cumstances of the greatest secrecy. It has a cubic capacity of 
5000 m., and can carry eight passengers. It will be named La 
Fregate, and will take part in the forthcoming manceuvres, 
Scrupulous precautions have been taken as regards the handling 
of the airship at the practice ground. Owing to its construction, it 
is easy when it comes to earth to excavate two trenches in which 
the two cars can rest, the stem and the stern at the same time 
being moored in line with the direction of the wind. 


In view of the fact that both Paulhan and White used 
Gnome motors on their aeroplanes, a brief description of this 
motor as usually made may be of interest. There are seven 
cylinders in one plane, with their pistons all working on the crank 
pin. The crank shaft is hollow and fixed. The cylinders and 
crank chamber rotate round the shaft. In this way they become 
self-cooling. The petrol and air are carburetted and led through 
the hollow shaft into the crank chamber, and from thence through 
automatic inlet valves placed in the piston heads. The exhaust 
valves are in the cylinder heads, but are controlled by rods. The 
cylinders themselves are turned out of solid bars of steel, and the 
weight of the engine is about 5.11 1b. per horse-power. An official 
test of one of these motors, with seven cylinders, each 110 mm. 
diameter by 120 mm. stroke, showed an output of 35 horse-power 
at 1200 revolutions per minute. The petrol consumption was 
0.8 lb. per horse-power per hour, and the oil consumption 0.04 Ib. 


Tuer marked increase of the sensitiveness of an instru- 
ment for detecting alternating currents of electricity when the free 
period of the instrument coincides with the period of the current 
was pointed out by Prof. M. Wien twenty yearsago. The property 
has since led to the production of several forms of vibration galvano- 
meter, and the theory of the instrument has to some extent been 
investigated. A more complete examination of the theory, and a 
comparison of the theory with the actual behaviour of three forms 
of the galvanometer, are to be found in a paper on the subject by 
Mr. F. Wenner in the February number of the ‘ Bulletin of. the 
Bureau of Standards.” 
instruments are also given. In order to avoid giving the instru- 
ment a double period the moving system must be symmetrical. 
In bridge work the resistance of the galvanometer should be very 


side diameter being somewhat less than the screwed part of the | 


they will be well rounded and leave large crevices, which are | 


MISCELLANEA. 


THe Census Bureau unofficially estimates the popula- 
tion of the United States at 91,424,423, an increase during the 
decade of 15,121,036. 


Tue Governor of the Gold Coast reports that the output 
of gold from the Colony, including Ashanti, during the month of 
March amounted to 19,854 ounces, valued at £76,959 sterling, and 
concentrates £20. 


WE learn that the United States Steel Corporation has 
established a fund of £1,600,000 for pension purposes. It will be 
consolidated with the £800,000 fund established by Mr. Andrew 
Carnegie, and will be administered for the benefit of the em- 
ployés by a board selected by the Corporation and Mr. Carnegie. 


At a meeting of the Trials Committee of the Scottish 
Automobile Club it was decided that as the number of the 
entries, in the opinion of the committee, was inadequate to 
a successful trial and did not indicate a sufficient desire on the 





| part of manufacturers for such a competition, the proposed trial 
| should be departed from. 


Mr. James | 


| since July, 1907, when the output totalled 67,000 tons. 


A new method of constructing the foundations of | 


| 





A few new hints as to the design of the | 


much less than that of the bridge, and the back electromotive force | 


developed in the instrument should be half that impressed on the 
galvanometer circuit. 


In an article on gold leaf in the April Magazine of 
Commerce, Mr. John Mastin says that just as the date of the 
discovery of gold is too remote even to be guessed at, so is the 
origin of gold leaf lost in antiquity. 
mummies discovered, gold leaf has been used on the skin, tongue, 
and teeth, &c., and in some instances on the coffins also. It also 
appears on tombs, monuments, and the like ; and, strange to say, 
though gilding with ‘‘thin sheets of hammered gold,” and ‘‘skins 
of gold ”—otherwise gold leaf—was known to be practised at least 


On some of the most ancient | 


| in the eighth century BC., the process of bringing the gold into | 


these fine sheets, or ‘‘skins,” was, at any rate in the eleventh 
century A.D., substantially the same as that used to-day, no advance 
| whatever having been made in the intervening nine centuries. 
| Further, on some of the Grecian pottery of the fifth century, the 
gold leaf used is as thin as that used to-day, so that in results 
obtained, also, we have not advanced in the least, but still keep 
ractically to the same average thickness as that used on the 

evetinn coffins of the third century A.D., and most of the Greek 
| vases of the fifth, 


THERE has been an increasing amount of interest 


turers of the apparatus show that there is a steadily increasi 

demand in existence. Practically the whole of the apparatus sol 

is used on the Continent, English bleachers, &c., still looking 
upon the electrical process with suspicion and mistrust ; but the 
introduction of the apparatus into English factories and mills can, 
of course, only be a question of time, and that time is probably not 
very remote. According to the Electrical Review, there are various 
forms of electrolysers on the market, all operating on the same 
principle, but differing in details of construction; the detail 
which presents the most difficulty in designing the cells is the 
electrode. The substance most generally employed is carbon, 


cheaper in the first instance. 
said for it. In one of the best known electrolysers platinum- 
iridium is employed. ,“The electrodes in this apparatus are con- 


of the metal is made. to cover a large area, Of course, these 


first cost, but they last practically for ever and do not depreciate 
in value. As to the working costs of the electrical process, these 
depend principally upon the cost of the energy, and with 
electricity at anything less than 4d. per unit the electrical bleach 
| is cheaper than bleaching powder, 





shown of late in electrical bleaching, and the reports of manufac- | 


| pool. 


| central station. 


THE output of the Clyde shipbuilding yards during April 
totalled 20 vessels and 60,000-tons, which is the largest — 
"he 
aggregate for the four months amounts to 154,000 tons, as com- 
ared with 98,000 tons in the corresponding period of last year. 
e total included a battleship. A fair amount of new work has 
been booked during the ami, and prospects are good. 


WE hear that orders have been issued from the War- 
office for a second machine gun to be added to the peace equip- 
ment of infantry battalions; and the attention of officers of the 
regular forces is to be drawn to the increased importance which 
the Army Council attach to the machine gun courses at the School 
of Musketry. Much of thetime devoted to these courses has hitherto 
been spent in teaching elementary work which, in the opinion of 
the Council, could be acquired to a great extent in regiments and 
battalions. The question of an entrance examination and the 
standard of efficiency desired to be attained before attending the 
school at Hythe is under consideration by the Army Council. 


A RECENT report issued by the Department of Mines, 
Canada, draws attention to the possibilities of establishing a local 
iron industry on the coast of British Columbia. At present the 
cost of transport of manufactured iron from Great Britain and 
elsewhere is very heavy, and for some time t the question of 
local productioa has been often discussed. hs saport referred to 
states that although the quantity of ore in sight cannot be set 
down, good material, consisting largely of magnetites, is certainly 
available, while there is an abundant supply of fuel and fluxes at 
present in existence, and water transport is largely available. The 
estimated cost of production per ton of iron is given as 16 dols., 
and the approximate cost at present of Eglinton No. 1 delivered at 
the works, Victoria, as 24 dols. to 28 dols. per ton. 


A PAPER by Dr. Thornton and Mr. Bowden on “ The 
Ignition of Coal Dust by Electric Flashes” was recently read at 
Newcastle. Experiments have shown that dry coal dust in bulk is 
a non-conductor of electricity, but when made into a paste with 
water it is liable to cause a short-circuiting flash if placed.between 
electrodes, If a flash is produced—as by opening a switch—in a 
cloud of dust an explosion is produced. e character of the dust 
cloud and the strength and voltage of the current broken affects 
the readinesswith which the dust is ignited, and at medium 
voltages direct current appears to be more dangerous than alter- 
nating. In view of the conclusive experiments on coal dust explo- 
sions produced by the discharge of a cannon, as carried out at 
Altofts, the results obtained by Messrs. Thornton and Bowden 
were to be expected. 


Some interesting evidence was recently heard at the 
sitting of the Royal Commission on Coast Erosion and Reafforesta- 
tion in Dublin. Mr. Purser Griffith, chief engineer of the Dublin 
Port and Docks Board, gave evidence as to erosion on the coasts of 
Counties Dublin and Wicklow. Mr. Frederick Pim, chairman of 
the Dublin and South-Eastern Railway Company, gave evidence as 
to the injury done to about twenty miles of the line by the sea. 
A great portion of the original line was gone. The sea began to 
trouble the railway before the latter was six months old. He held 
that the penalties inflicted for the removal of shingle were not 
sufficient to prove a deterrent. In one case recently when a man 
was prosecuted the occasion was taken of the absence of the 
watchman for further depredations. Since 1897 the company had 
spent £43,000 on defence against the sea, and £54,000 since 1887. 


A company has been formed, with its headquarters at 
The Hague, with a view to providing the provinces of North 
Brabant and Limburg with electric light and power and for the 
erection of the necessary plant in connection therewith. The fuel 
to be used in connection with the bbilers will be turf to commence 
with, and, later, gas refuse from a factory to be erected near the 

it has been calculated that electric light could 
be supplied to the small villages which have no gas at a price 40 
per cent. lower than in the large towns of the Netherlands, so that 
these villages would benefit by the advantage of having electric 
light at a price which would not exceed the price of petroleum. 
As regards the price per unit for power, it is stated that the pro- 
moters of the scheme are prepared to quote such low rates that 
both great and small industries would materially benefit in the 
long run. 


A LITTLE return issued by the Post-office gives an idea 
of the extent to which practical use is made of wireless telegraphy 
round our coasts. The figures are for the nine months ending last 
December, and they show that 34,496 messages were received 
altogether from merchant ships. This works out on the average 
at the rate of 126 messages a day, or five every hour. More than 
half of all the messages were received at Crookhaven, the station 
at the South-western corner of Ireland, which is the first to catch 
the signal of any vessel approaching the St. George’s Channel, or, 
indeed, of any vessel coming from the West. Here messages are 
arriving at the rate of about three an hour—a remarkable evidence 
of the volume of sea traffic: Of the other wireless stations the next 
busiest is at the new Lancashire port, Heysham Harbour, which 
had 4434 in the nine months, a thousand more than the Lizard— 
which, however, we think we are right in saying is not under Post- 
office control and deals only with American messages—or Liver- 
During the period there was hardly any use of the wireless 


| telegraphy for distress signals. 


which has the advantage over other possible materials that it is | 
That, however, is all that can be | 


structed in the form of a fine wire net, so that a minimum amount | 


electrodes are somewhat more expensive than those of carbon in | 


THE annual report for 1909 of the Woods and Forests 
Department of South Australia appears in Nos. 4 and 6 of the 
‘* Agricultural Journal” of that Colony, and shows that the possi- 
bilities of the situation are being realised. It is said that 
inquiries have been made from America for one million railway 
sleepers cut from red gum. The contract could not be taken up, 
because the supply of red gum for sleepers is rapidly being used 
up for Australian railways, but it is of interest as showing that 
even the United States are having to look about for timber 
supplies. The expenditure of the Department has been increased 
from £10,080 to £17,575. The intention is to encourage in every 
way the planting of pine, gum, and other trees, even to consider 
the advisability of offering a bonus sufficient to cover the cost of 
the necessary attention to the trees for the first four or five years 
of their existence. Wasteful methods of handling mature timber 
are still in vogue, and it is stated that only about one-third of the 
timber on any given area is properly utilised, the rest being 
destroyed by axe and fire, owing to the unsystematic and wasteful 
character of the lumbering operations, 
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TO CORRESPONDENTS. 





427 In order to avoid trouble and confusion we find it necessary to inform 
corre. 3 that letters of inquiry addressed to the public, and 

i Sor insertion in this column, must in all cases be accompanied 

by a large envelope legibly directed by the writer to himself, and stamped, 

in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

“a7 =All letters intended for insertion in Tur Enotes, or containing 
questions, be accompanied by the name and address of the writer, 
not ily for publication, but asa proof of good faith. No notice 
whatever can be taken of y icat: 

sar =We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
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REPLIES. 


T. B. P. (Ealing).—The engines in question are made by the Iroquois Iron- 
works Company, of Buffalo, U.S.A. 

T. W. T.—The best dictionary of the kind is the ‘Illustrated Technical 
Dictionary,” in six languages, of which Spanish is one, published by 
Constable and Co. 

G. D. J.—The spraying machine for which you ask is made by the Four 
Oaks Undentable Syringe and Spraying Machine Company, of Four Oaks, 
Sutton Coldfield, Birmingham. 

©. 8. (Leeds).—The quantity of water does not affect the floatation at all. 
Provided there is sufficient water round the vessel to remove surface 
tension effects it will float in a vessel almost filled by it. In the case 
given a space of lin. would be sufficient. The vessel is supported by 
the head or pressure of the water, not by its quantity. You may see an 
example in the floats of carburetters, which are nearly as large as the 
containing vessels. 


ERRATUM. 





“Superheating at Sea,” page 437, 15th and 16th lines from bottom of 
third column, For ‘2766 square feet of heating surface” read ‘‘ 3766,” 
and after 850 add “‘ for each boiler.” 
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Combined Turbines and Piston Engines. 


HARDLY are the results of the first turbine 
steamer with mechanical gearing available than the 
attention of nearly all the leading firms in the 
country is directed to the use of the combined 
system of turbines and reciprocating engines by the 
simultaneous inquiries of the Cunard and Orient 
Steam Navigation Companies for new steamers, for 
which, while reciprocating engines are specified, 
alternative designs are desired embodying a similar 
system to that fitted in the Otaki and the Laurentic. 
The fullest data have been published by the builders 
relative to the comparative trials of the former 
vessel and her sister ship, and while little has been 
said about the latter, it is an open secret that her 
performance is at least equal to that of the other. 
That more would have been heard of the combined 
system ere now is certain but for the tremendous 
pressure on all parties concerned, due to the rapid 
development of turbines only for high-speed work. 
That comparatively little may be heard in future is 
not at all improbable if the durability of mechanical 
gearing or the efficiency of a hydraulic system can 
be proved. 

As usual, the problem of the application of this 
new arrangement of engines is a double one. In 
the first place, the owners will require most definite 
assurances regarding the question of economy in 
order that they may determine the financial value 
of a scheme that is certain to involve a greater 
capital outlay, while in the second place, the 
technical difficulties in the way of the designers are 
considerable. In the case of the last batch of 
Orient liners, built a year or two ago, the average 
coal consumption on the economy trial was only 
1.19 lb. per one horse-power per hour, . the 
vessels, of course, being fitted with quadruple- 
expansion reciprocating engines. The steam con- 
sumption must consequently have barely exceeded 
13.0 lb. per one horse-power for main engines 
only, even if we. credit the boilers with an 
evaporation ratio of 12. The Hon. C. A. Parsons’ 
estimate of 11.45lb. per one horse-power of the 








combined system, as given in his paper read before 
the Institution of Naval Architects in 1908, was 
shown to be no-idle guess in the trials of the Otaki, 
and represents. a saving of about 12 per cent. 
The. average coal bill at about 164 knots of the 
Orient boats referred to is about 120 tons per day 
for all purposes—say 105 for main engines only. 
Twelve per cent. of 105 tons is only 12.6 tons per 
day of actual steaming; this, in fact, is the gain 
per day. possible off the existing vessels which is 
available for paying off the increase of capital cost 
due to the more expensive combined installation. 
Assume 250 days’ steaming during the first year, 
and there is a saving of no less than 3150 tons— 
maybe at over £1 a ton—to counterbalance the 
increased loss of interest and depreciation ; making 
all allowances for the necessarily approximate 
nature of such a calculation, this shows that the 
financial side of the combined system might easily 
possess very great attractions. _Compared with the 
best triple-expansion engines the figures for the 
combined system are even more favourable. 

For the Cunard vessel the service conditions lend 
themselves rather better to the economy of the tur- 
bine than is the case on the Orient service, where 
the vessels are, for over a fortnight in each direc- 
tion, in sea water of extremely high temperature. 
With modern condensing plants the temperature 
of the circulating inlet water is of paramount im- 
portance, and cooler water obviously prevails in the 
Cunard Atlantic service than between Suez and the 
north-western side of Australia... It is, however, 
possible and practicable to attain with properly 
proportioned plants a vacuum exceeding 93 per 
cent. of the barometer, with circulating water ex- 
ceeding 80 deg. Fah. in temperature, but large pumps 
must be provided. Inside the vessel the crux of 
the situation lies in the thermal conditions 
between which the engine and turbine must work, 
and especially in the dividing line’ between them 
and also at the turbine exhaust. The difficulties to 
the designer are greater than those of the financier 
at present, because not only is the pressure at the 
engine release a somewhat doubtful factor, but out- 
side the vessel the relative sizes and positions of the 
propellers are ‘extremely : difficult to determine. 
Insufficient experience is available on the subject. 
Assuming that a vacuum of 28in. is decided on, and 
that it has been arranged to run the turbine at a 
point of high economy, the higher the pressure the 
more, obviously, will be the horse-power developed 
on the shaft. The objection to increasing this is 
the limit advisable for the diameter of the centre 
propeller at one end, and, at the other, to the 
increasing back pressure on the engine. In 
the case of a vessel which is run continuously 
at or about her designed speed an_ initial 
pressure of not less than 7 lb. absolute at the 
turbine. appears most suitable, but if, especially 
as is the case with boats like the Orient liners, a 
considerable portion of the voyage is made at a 
reduced power, then it is desirable to design the 
turbines so that the pressure shall not fall below 
7 lb. absolute under the lower conditions of power. 
Probably there is little appreciable effect on the 
overall economy if the inlet pressure is carried up 
to atmospheric pressure as far as ahead running 
only is concerned ; but the turbine is not reversible, 
and for working astern a high back pressure, by its 
effect on the size of the cylinders, curtails the 
reversing power. In the Otaki at full power the 
inlet pressure was about 101b. absolute; in the 
Laurentic it is rather higher. Only a_ short 
analysis of the various combination arrangements 
of machinery is sufficient to demonstrate clearly 
which is the most suitable for marine propulsion. 
In nearly all cases the most suitable arrange- 
ment will be found to be that with two 
reciprocating engines in the wings and a cen- 
tral turbine doing between a third and a half 
of the work. A central engine and two wing 
turbines is permissible under certain circumstances, 
but its cost. will be greater, and it possesses the 
practical disadvantage of only having the central 
engine reversible, unless reliance be placed on astern 
turbines, which seems a needless complication. If 
two wing engines are to be reduced in size by about 
a third, it seems very reasonable to introduce higher 
revolutions. Why not go a step further and intro- 
duce forced lubrication engines and even higher 
revolutions. The rotary speed of the new Orient 
liner is 81 revolutions per minute; the engines are 
about 60in. stroke, so that a piston speed of over 
800ft. per minute is contemplated at 17 knots 
speed... With the smaller engines—the proposed 
quadruple machinery involves 84in. . low-pressure 
cylinders—it should surely be possible-to run at 
100 to 110 revolutions. Marine superintendents 
probably hardly realise the reliability of the 
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more recent Admiralty reciprocating engines. Yet 
the Minotaur crossed the Atlantic at 21 knots 
after the Quebec Review last year, and there 
is ample Admiralty experience of the forced 
lubrication system to justify its adoption for 100-110 
revolutions. This is not a great increase over the 
trial revolutions of the “ Osterley " class, which were 
in the nineties, while the “ Africa ’’ and “ Minotaur” 
classes in the Royal Navy exceed 130, and are of 
double and treble the power respectively. The 
revolutions in the “ Otaki” were over 100 at full 
speed, and averaged 81 on a non-stop run exceeding 
11,600 miles on her first voyage, which was at 
11 knots instead of at her trial speed of 15. It is 
impossible to avoid the feeling that mercantile 
marine engineers are not making the most use of 
the advantages of forced lubrication. 

Again, disregarding the revolutions of the recipro- 
cating engines, what is the best type of engine to 
use? Is it to be compound, triple or quadruple. 
It depends entirely on the initial pressure at the 
turbine, and the consequent percentage of power it 
is desired to develop therein. Model experiments 
have shown that under different forms of stern lines 
it is sometimes advantageous to increase relatively 
the turbine power on the centre shaft. We have 
not only to consider the thermal efficiency of the 
engine, but we have to consider its mechanical 
efficiency as well, and this is undoubtedly 
influenced by the complexity for a given power. It 
is extremely probable that if for any reason it is 
desired to exceed an initial turbine pressure of 15 lb. 
absolute, that compound engines with three 
cylinders will be found most suitable, not only 
from the point of cost, but of efficiency. The 
quadruple engine seems to be out of the question 
entirely, as the turbine is expressly designed to be 
its low-pressure cylinder, but it is a doubtful point, 
depending chiefly on the initial pressure at the 
engine as to where triple or compound engines 
should be used for cases when the initial turbine 
pressure is between 10 lb. and 15 1b. absolute. The 
temptation to hope for greater economy is balanced 
by the desire to produce the cheaper engine. 

Though the great superiority of the combination 
system as regards economy of steam consumption 
need not be doubted as regards piston engines, it 
remains to be seen whether a geared system of 
turbine propulsion will not prove superior to the 
combined type. It certainly looked at first sight 
as if mechanical gearing would consign the com- 
bined system to a species of commercial oblivion. 
The Melville gearing has run for months—turbine 
driven—with a unit even more powerful than the 
reciprocating engines which are proposed for the 
boats under discussion. In such a case one would 
obtain the most efficient twin screws without the 
risk of marring the thermal result of a combination 
set by a lower propeller efficiency, while the 
turbine could be run under conditions peculiarly 
favourable to the highest efficiency. It will be in 
the highest degree interesting to see whether both 
or neither of the two great ship-owning companies 
adopt the older engine, or, basing their judgment 
on what certainly are the remarkably economical 
propulsive achievements of the only two large 
merchant vessels whose results are available, will 
they adopt the newer system? In any case it 
appears highly probable that the combined system 
will have a most formidable competitor in the 
geared turbine for all types of ship. 


London Traffic. 


THE experience now being gained in the electrical 
operation of trains on the Victoria-London Bridge 
section of the London, Brighton, and South Coast 
Railway will, in all probability, have an important 
bearing upon the future prospects of electrical 
locomotion for the working of suburban traffic in the 
metropolitan area and its immediate vicinity. If 
the favourable results recorded by this particular 
company in the recovery of lost traffic during the 
first two or three months since the use of the 
system began have continued, there is no doubt 
that the method, as was foreshadowed at the last 
general meeting, will be extended to other sections 
of the railway in the expectation of securing further 
advantages from the provision of an accelerated 
train service, and the cheaper fares which generally 
follow the conversion of steam lines to electric 
traction. The indirect possibilities resulting from 
the transformation of the Victoria-London Bridge 
section are, however, of far greater importance than 
is indicated by those immediately incidental to this 
particular’ railway, provided that the working of the 
section is proved by the lapse of time to have 
yielded the commercially successful figures that are 
anticipated. It has to be remembered in this con- 








nection that all the steam railways in the metro- 
politan area have suffered more or less from the 
severe competition of electric tramways, especially 
those of the London County Council, and from that 
of motor omnibuses to a less extent, whilst certain 
of the underground electric railways have been 
equally unfortunate in experiencing a diversion of 
passenger traffic owing to the operation of similar 
causes. During the past seven years many 
millions of passenger journeys have been lost to 
the steam railways in this way, and the permanent 
diversion—if the term permanent can be correctly 
applied to depict the situation—probably represents 
a loss of the former regular patronage of two or 
three hundred thousands of daily passengers. If, 
then, the Brighton Company’s electrical section 
should turn out to be specially favourable from a 
financial point of view, it is not impossible that the 
other steam railways serving the London area will 
find it also to their interest to take into serious 
consideration the question of making an attempt to 
regain lost traffic by the adoption of electric traction 
on the suburban lines. 

A further factor in connection with the situation 
is represented by the circumstance that locomotion 
in the metropolitan area is now beginning to reach 
a stage at which it should soon be possible for the 
steam railways to regard the general position with 
more composure than has hitherto been the case. 
Since the beginning of the London County Council 
electric tramways in 1903 the lines have gradually 
been developed along the main thoroughfares 
which, besides having mostly been previously served 
by horse cars, have afforded the greatest opportuni- 
ties for attracting traffic to the lines and of yielding 
the largest amount of gross revenue. But the 
horse tramways which still remain to be converted 
to electric traction serve the less promising localities 
from the traffic point of view. When their trans- 
formation has been completed in the course of the 
next two or three years the tramway undertaking, 
including new lines, will have to be considered as a 
whole, and it may happen that the total working 
results will be different from those incidental to the 
operation of only the lines serving the more densely 
populated districts. At any rate, these reflections 
suggest that the County Council tramways are 
reaching, if not the high-water mark of earning capa- 
city per mile of track, at all events a position when 
they can do very little more harm to rival passenger 
services ef locomotion. It has also to be borne in 
mind that the electric tramcars have practically 
attained the maximum speeds possible having 
regard to the conditions of other vehicular traffic 
in the streets, and that an increase in the number 
of cars on any particular route tends to enhance the 
congestion of traffic in the streets and to reduce the 
average speed of the cars, whilst the addition of 
trailers, as is believed to be in contemplation if the 
sanction of the Board of Trade can be obtained, 
would have a result similar to that of augmenting 
the number of motor cars themselves. As, how- 
ever, the question of speed is of as much importance 
to many passengers as low fares, any lengthening 
of the time occupied on journeys might have the 
effect of causing a re-transfer of a certain amount 
of custom from the tramways to other methods of 
locomotion. 

The question of time may now be considered to 
be one of advantage for the suburban lines of the 
railways serving the metropolitan area. Having 
failed to foresee the probable effects of the trans- 
formation of the tramways to electric traction, and 
having been disinclined to anticipate the results by 
making similar arrangements on their own account, 
notwithstanding the several years’ knowledge of the 
comparatively successful working of the City and 
South London Railway, despite its enormous 
capital expenditure per mile of underground line, 
the steam railways on the surface have had to suffer 
severely from the tramway expansion during recent 
years, although it is unlikely that this rivalry will 
be able to manifest itself in the future to any 
greater extent than is the case at present. Tram- 
ways, according to the second annual report of the 
London Traffic Branch of the Board of Trade, have 
long since reached a stage at which there would 
appear to be little room for further improvement in 
efficiency and cheapness, or in other words, the 
tramway has come to maturity. This statement 
confirms the opinion already expressed that the 
high-water stage of earning capacity per mile of 
tramways is being attained, and it also substantiates 
the observation that time is in the interest of the 
steam railways. If, then, the course of time should 
demonstrate that the Brighton electrical section is 
a commercial success, and has been the means of 
restoring passenger traffic that has been lost, the 
fact should encourage the other steam railways to 





consider the question of following the example for 
the suburban services, unless they are of opinion 
that similar results would not be achieved on their 
respective lines. But even if the working of the 
Brighton section should eventually prove less satis. 
factory than is expected, the steam railways jp 
general would be no worse off than they are at the 
present time, whilst the reduction of fares to the 
level of those charged by the tramways for journeys 
from the same localities to the same destinations 
would assist in securing a portion of the eyer. 
increasing passenger traffic in the metropolitan 
area. 


Efficiency and Cost. 


EFFICIENCY, remarked Lord Rosebery in one of 
his famous speeches, is not a thing that you can 
handle like an egg and say “ this is efficiency.” [py 
its essence the idea is an abstract one, and in 
engineering questions it is the business of the 
engineer to translate the abstract into the concrete, 
Efficiency in its concrete form cannot be expressed 
by a formula, and though the study of it in the 
manner usual in the text-books is both necessary 
and useful, it must be recognised that for practical 
purposes the text-book formule only express part 
of the truth. If we interpret it in its broadest 
sense, the most useful definition of efficiency is 
probably that in the form of, unity minus the ratio 
of work wasted to energy expended, and these must 
be expressed in some generally understood unit, 
As most of the world’s work is capable of being 
evaluated in money, efficiency as a practical term 
boils down into finding the ratio of the cost of the 
wasted work to the value of the total energy 
expended. Thermal and mechanical efficiency are 
only factors, and sometimes only small factors, in 
the final result which determines whether a 
machine is efficient or not. To a manufacturer or 
other user of power, waste, in the form of deprecia- 
tion, expressible directly as pounds, shillings, and 
pence, begins directly he has paid for his plant. 
There is also actual and potential waste in the 
form of repairs which may take up not only the 
physical energy of his mechanical staff, but . 
also may cause him personal expenditure of 
mental energy which would otherwise be available 
for his legitimate business. He has therefore to 
look not only on the advantages which the plant 
possesses in the direction of economy of fuel, but 
also on the first cost, the probable life, and the 
nature of the design, so that he may form an 
opinion as to liability to breakdown and the 
measure of the importance to him of a stoppage of 
his works and the cost of repairs. It is a common 
feature of the relation of effort and effect that after 
a certain point increase of effort fails to produce a 
proportionate increase in effect. The rise in horse- 
power of a steamship as the speed increases is one 
example, and the history of the development of the 
steam engine is another. So long as steam pres- 
sures were low, and simple expansion and non- 
condensing the rule, rapid improvement was possible. 
Each step, however, cost something, though the 
gain overbalanced the increase of cost. We are 
now apparently near the limit with reciprocating 
engines, when stage expansion, steam pressure, 
and superheat can no longer profitably be increased. 
Cost is always a consideration, and very few inven- 
tions have a chance of surviving which involve 
costly construction, be their advantages over some- 
thing they are designed to replace ever so patent. 
Potential customers will argue that the benefits 
they are to derive are in the future, while the 
price to be paid is very much in the present, and 
they will be inclined, like Hamlet, rather to bear 
the ills they have than fly to others they know 
not of. There are numbers of cases where 
power is required very occasionally, say for a 
few hours a week only, and in these cases 
first cost will appeal more than economy of 
working. The more costly machine may have a 
much higher thermal efficiency, but it will, in all 
probability, be the least efficient from the pur- 
chaser’s point of view. These considerations 
apply very much more to-day than they did years 
ago, for with the progress that is being made it is 
fairly safe to assume for most types of machines 
that are new to-day that they will be obsolete in 
ten years’ time. In many cases depreciation has 
to be reckoned on an ever more liberal basis than 
this, and will figure more largely in working costs 
than any other item. We need only instance 
motor vehicles where the depreciation repairs and 
tire renewals swamp the item for petrol consump- 
tion. Any reduction of the latter consequent on 
increased efficiency of the engine would, of course, 
be acceptable if it did not raise the cost of the 
engine, but if it did raise the cost the reduced ex- 
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penditure of fuel might be, to a large extent, nulli- 
fied by increased depreciation. We are not 
preaching the gospel of cheapness at the expense of 
quality, but we have to take facts as we find them, 
and it cannot be too strongly impressed, especially 
on the younger generation, that the study of 
costs is essential to the engineer of to-day. 
Everyone at some time or other has prob- 
ably been struck with some brilliant idea which he 
fondly imagined was going to revolutionise some 
particular branch of engineering, but how many, 
when the idea was put on to drawing paper, had 
any conception of what it would cost to manufac- 
ture. There is, fortunately, the helpful considera- 
tion that generally if a problem can be solved at 
all it has a simple solution, though like the “ trick” 
question of the examination paper of our youth, 
the solution is not easily apparent. The craze for 
cheapness has also the redeeming feature that it 
induces, nay, even necessitates, a struggle for 
simplicity. The attitude of mind which delights 
in elaborate and complicated mechanisms for the 
carrying out of simple operations should be care- 
fully avoided. It may, and frequently does, happen 
that a first design of a new machine or engine is 
complicated, and is eventually simplified, but it 
may be taken as a good general rule that when the 
tendency is all towards increased complication in 
order to obtain greater perfection, it is time to drop 
that line of development and seek some new starting 
point. In the quest for efficiency, inquiry must 
first be made. as to the possible margin for improve- 
ment. If this margin is small it will assuredly be 
found that the task of effecting an improvement is 
correspondingly great. In the gas engine, for 
example, Mr. Dugald Clerk has shown that with 
our present cycles we are near to the limit of 
thermal efficiency practically obtainable. Though 
it may doubtless still be possible to effect further 
improvement, it is also possible that it would be at 
the expense of increased first cost and complication. 
Whether a fresh line of development is possible by 
new cycles of operation is one of the problems of 
the future for the gas engine designer. We need 
not be tied down to follow one particular line of 
development. Increase of expansion, for example, 
which cannot be pushed profitably beyond certain 
well defined limits in reciprocating steam engines is, 
in the turbine, only limited by the steam pressure 
it is desirable to employ and the vacuum it is 
possible to produce. Changes of system with a 
view to increased efficiency must, however, justify 
themselves commercially, and we get back to our 
original definition of efficiency. The value of the 
saving on the work wasted must at least be com- 
mensurate with the cost of the energy expended in 
obtaining that saving, otherwise the improvement 
in efficiency is apparent rather than real. 


The Resistance of Goods Trains. 


FROM about the year 1830 to the present moment 
experiments have been made to ascertain the 
resistance of vehicles moving on railways under all 
possible conditions. In this country, however, 
little has been done with goods and mineral trains. 
Attention has been mainly devoted to passenger 
stock. In other countries, and notably in the 
United States, the range of inquiry has been larger ; 
and information has been obtained which is quite 
interesting in that it throws light on certain 
problems which have proved a little perplexing. It 
is, for example, a matter of common knowledge that 
it is claimed for American and continental locomo- 
tives that they can haul extremely heavy trains at 
a good pace with which English engines could not 
attempt to deal, and various explanations have been 
offered to account for a fact which it seems 
cannot be disputed. It has been said that the 
climate is an important factor. That no attempt 
is made to burn coal economically, or prolong the 
life of the engines. No doubt there is a percentage 
of truth in all this; but even when full allowance 
has been made, a comparison can still be drawn 
which is unfavourable to our engines. For the pre- 
sent we shall confine ourselves to the consideration 
of the moving of goods or freight trains, about 
which, as we have said, very little appears to be 
known. Certain recent researches clear up the 
puzzle in one direction, only, however, by substi- 
tuting another. It appears that the resistance of 
freight trains is not, under satisfactory haulage 
conditions, much more than one-half that which it 
is in this country commonly supposed to be. 

_The American Locomotive Company of New 
York has carried out an elaborate series of ex- 
periments on the resistance of freight trains, and 
the results were made public in the form of a 
Bulletin a few weeks ago, The most import- 














ant discovery announced is that the resistance 
per ton falls off rapidly as the weight of 
the car rises. The resistance varies from 2.5 lb. 
to 3lb. per ton for cars whose total loaded 
weight is 72 tons, to 6lb. to 8lb. per ton for 20-ton 
cars. It must be remembered that these are 
Ameritan tons of 2000lb. Furthermore, the 
resistance of the freight car is not affected by varia- 
tions in the speed, so long as this last does not rise 
above 30 miles an hour or sink below 10 miles. 
The journal friction is greatest at the start, rapidly 
decreases as speed rises to 15 or 20 miles an hour, 
when it is about the least. Here then is the expla- 
nation of the apparently inferior performance of 
locomotives on British railways. The resistance of 
the rolling stock is much higher. The figures show 
clearly enough that the larger goods, or mineral, or 
grain wagon runs with much less resistance than 
does the small wagon. Perhaps, however, it would be 
more correct to say that the heavier the train the 
less is the resistance. Why should this be the 
case? The speeds are so slow that air resistance 
plays no part in the matter. The 72-ton—64-ton 
English—wagon is carried on two four-wheeled 
bogies; the 20-ton wagon on four wheels.. The 
English 15 or 16-ton wagon has so short 
a wheel base that.there is nothing to choose 
between it and the bogie wagon in the matter of 
flexibility. The report before us gives no explana- 
tion. The new investigation upsets old conclusions, 
and is intended todo so. The figures show that 
at slow speed a given locomotive can haul a train 
of 72-ton cars weighing nearly 3200 tons behind 
the tender, up an incline of 1 in 200, while 
according to the old formule the same engine could 
not haul more than 2600 tons. Again, at a speed 
of twenty miles an hour a load of 2160 tons can 
be hauled instead of 1800 tons. Inasmuch as 
“solid trains composed of 50-ton capacity cars are 
now in general use, it is important that new and 
more accurate formule than that now in use should 
be adopted.’”’ This is all quite logical, but it does 
not go far enough. 

The plain statement is that trains composed of 
very large cars run with not much more than 
half the resistance per ton of trains made up of 
small cars. There is nothing here about tare on 
paying and non-paying loads. The locomotive does 
not know whether it is hauling paying loads or not. 
It is just at this point that the reporters break 
down, for they do not give the smallest hint at an 
explanation of why hauling—let us say grain—in 
trains made up of 72-ton wagons should demand 
little more than half the tractive power necessary 
if the load was put into even 20-ton wagons. Let 
us suppose that we have a total load of 3168 tons 
in 72-ton wagons. The train will consist of 44 
such wagons, carried on 352 wheels. Take next a 
train of 130 20-ton cars, carried on 520 wheels. 
The load per wheel in the first case is 
nine tons; in the second it is five. It really 
does not appear reasonable that the heavier loaded 
wheels should run with less resistance than those 
much more lightly loaded. If there were no other 
objection, we know that the resistance caused 
by the deflection of the roads under the tread 
of the wheels increases with the deflection. The 
wheels are always rolling up hill, so to speak, 
and the resistance would be very serious were 
it not that the tendency of the rail to rise behind 
the wheels always pushes the wheels forward in a 
way very obvious and well understood. But the 
rising of the rail behind the wheel does not effect 
complete compensation; and so it has come to be 
almost an axiom that the rolling resistance per 
ton of a wheel augments with the force with which 
it presses the rail down. 

The report is so worded that it is just possible to 
assume that old figures for even small wagons are 
incorrect. But this assumption does not cover the 
ground. It may, indeed, be taken that the new 
figures make changes all round, but the changes for 
small wagons are quite trivial. For example, a 
table is given for resistances at five miles an hour. 
That of the 20-ton car is 7.84]b. per ton. That of 
a 50-ton car is 3.94]lb. That of a 72-ton car 
3lb., and so on. Not only does the resist- 
ance fall off with the weight, but it falls off in 
a strangely regular way, permitting very smooth 
curves to be plotted. No details are given of how 
the experiments were carried out. The more care- 
fully, however, we examine the figures the more 
remarkable is their harmony and the crying necessity 
for their explanation. The harmony is most 
remarkable, we may add, in the curves which are 
used to supplement the tables. We venture to hope 
that the American Locomotive Company will not 
suffer the matter to rest in its present stage, but 
will discuss the figures, and propound some theory 








to explain why the heavy car trains should run 
with so much less resistance than the light train. 
Possibly some of our own readers can supply 
further information than that contained in the 
Bulletin of the company. 
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Electric Cables: Their Construction and Cost. By D. Coyle 
and F. J. O. Howe. London: E. and F. N. Spon, 
Limited, 57, Haymarket, S.W. Price 15s. 

Tus is a little book which gives a vast amount of 

information concerning the manufacture and cost of 

electric cables. With its aid an engineer is enabled to 
determine the dimensions and approximate cost of any 
type of cable by taking the component parts of the latter 
at the market price of the day and adding the items 
together with a percentage for labour and shop expenses. 

It is worthy of note that both the authors are ‘in 
possession of continental as well as English experience, 
and in the various chapters, which are arranged according 
to the order of manufacturing processes, details of the 
average English and continental practice are given, 
together with the recommendations of the various elec- 
trical institutions. That portion of the subject relating to 
conductors has received exhaustive treatment, aud many 
tables are given based on square inch and square 
millimetre sections, and also Legal Standard, Birmingham 

Standard, and Brown and Sharpe wire gauges. There are 

thirteen ‘ chapters, which are headed :—Conductors, im- 

pregnated paper insulation, impregnated jute insulation, 

india-rubber and gutta-percha, paper and air space tele- 
phone cables, vulcanised bitumen, tapes and braids, lead 
sheath, steel wire armour, steel tape armour, labour, 
charges and examples, complete cables, and miscellaneous. 
Useful and interesting considerations are entered into 
in Chapter X. pertaining to the dielectric thickness 
required for any working pressure, and in this connection 
there are many tables showing the thickness of dielectric 
for cables working at ordinary pressures. Another inter- 
esting section of the book is that which deals with dry 
core telephone cables. Here air space telephone construc- 
tion is fully considered, the diameter of the cable being 
calculated direct from the electrostatic capacity required. 

Considerable emphasis is laid on the employment of the 

metric system generally, and the authors express the hope 

that the book will be more valuable on that account. 

The preparation of the work has undoubtedly involved an 

immense amount of labour, and in view of the scarcity 

of published data relating to the manufacture and cost of 
electrical cables, we consider that it fills a long-felt want. 


SHORT NOTICES. 


Practical Curve Tracing. By R. H. Duncan, A.R.@.Sc. 
London: Longmans, Green and Co., 39, Paternoster-row. 
Price 5s. net.— Of the material in this volume we have little to 
criticise. As far as the author has gone he has performed his 
work ‘in a praiseworthy fashion distinguished attimes by much 
originality. After expounding the problems connected with the 
graphical representation of the equation of the first degree, of 
the parabolic, hyperbolic, exponential, logarithmic and trigono- 
metrical families, he gives an introduction to the differential 
and integral calculus by means of graphical methods. But 
no reader after mastering this volume should imagine that he 
is ready to study the calculus seriously, or make any 
intelligent use of the smattering already acquired. For 
the author has treated but lightly the preliminary stages 
of mathematics on which the calculus assuredly rests, 
and discourages the study of ‘‘ purely academic mathe- 
matics of the kind which has been aptly called ‘ mental 
gymnastics.’’’ 

Internal Lubrication of Steam Engines. By T. C. 
Thomsen. London: The Technical Publishing Company, 
Limited, 55, Chancery-lane, W.C. Price 2s. 6d. net.—The 
present volume contains all that is necessary towards the 
proper understanding of the mechanical side of cylinder lubri- 
cation. While not covering the whole aspect of friction 
reduction in steam engines, the bock is valuable in so far as 
it treats of the most vital problem of the subject in a full, 
clear and scientific manner. After briefly describing the 
properties and impurities of cylinder oils, the author deals 
with methods of internal lubrication and various examples of 
modern lubricators. Thereafter, he treats of the lubrication 
of Corliss, winding and superheater engines, and of loco- 
motives. Towards the end of the book will be found a 
discussion of the dangers arising from the presence of oil in 
feed-water, and of means of avoiding them, such as exhaust 
steam oil separators and feed-water purifiers. 
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CASSIBILI ELECTRIC POWER WORKS, SICILY. 


Tue island of Sicily is not so much associated in the 
English mind with engineering developments as with 
seismic and volcanic disturbances. A good deal of useful 
work has, however, been done during the last few years by 
the Societa Elettrica della Sicilia Orientale to supply the 
towns and districts of Catania, Messina, and Syracuse 
with electricity. This company, with a view to extending 
its operations, is constructing additional power stations, and 


one of these, that at Cassibili, is approaching completion. 


Fig. i—INSIDE UNDERGROUND RESERVOIR 


By the courtesy of Cavalier Giuseppe Lanino, the 
contractor, the writer was privileged to visit and inspect 
the greater part of the work. The scene of the project 
lies in the valley of the Cassibili River, a mountain stream 
which flows into the Mediterranean some ten miles south 
of Syracuse. At a point in the hills 9 kiloms. from their base 
a masonry dam has been built, as shown in the engrav- 
ing—Fig. 6, page 464. From this a canal has been 
constructed, following the contours of the sharply sloping 
hillside for a distance of 8700m. Where the irregularities 





Fig. 2—PIPES AND POWER HOUSE 


of the ground have made an ordinary canal impossible 
tunnels have been substituted, aggregating 4700m. in 
length.” To prevent interruptions from the canal being 
blocked by boulders or slips it has been lined and covered 
with masonry through a great part of its length. 

At 8350m. a storage reservoir has been provided, a 
peculiar feature of which is that a large portion of it is 
underground. The sharp slope of the hillside has made 
an open reservoir impossible except at great cost. It was 
therefore" decided to make a portion of it under the hill. 
The soft limestone, which is so conspicuous a feature of 


this neighbourhood, has made it a less formidable 
undertaking than would be supposed, no blasting or 
masonry lining being necessary. The canal runs through 
the reservoir at a lower level than the latter, which can 
therefore be emptied if necessary for repairs without 
interfering with the supply of water. A silt trap is fixed 
at every kilometre throughout the canal, with an outlet 
down the hillside, controlled by a small sluice gate. The 


ts 


RAILWAY SLEEPER ADZING AND BORING 
MACHINE. 

THE machine, illustrated in Figs. 1, 2 and 3 on this and the 
next page, has been recently designed and built by Thomas 
Robinson and Son, Limited, of Rochdale, for the Buenos 

| Ayres Great Southern, the Buenos Ayres Western and the 
San Pavlo (Brazilian) Railway Companies, to meet the 

















last 300m. of the canal is in tunnel, terminating in a 
small underground feed reservoir, with which the pipes 
leading to the power-house below are directly connected. 

The following are a few details of interest:— Available 
flow of water in Cassibili River, 800 to 1500 cubic metres 
per minute, according to season; head of water through 
pipes, 270 m.; total length of canal, 8700 m.; total length 
in tunnels, 4700m.; average sectional area of canal, 
2.50. square metres; fall of canal, 15 per thousand; 
average horse-power developed, 3000; cubic contents of 
reservoir, 18,000 cubic metres; length of piping, 620 m.; 
diameter of piping, 0.80 m.; date of commencement of 
work, July, 1908; date of completion (probable), May, 
1910. From Cassibili a high-tension line of 45,000 volts 
| is to be taken through Syracuse and Catania to Messina. 
| The pipes and turbines have been supplied by Messrs 
Escher, Wyss, and Co., of Zurich, and the electric plant 
is to be provided by Messrs. Brown and Boveri, of Milan. 
The writer is indebted to Cavalier Giuseppe Lanino for 





Fig. 1i—SLEEPER ADZING AND BORING MACHINE -FRONT VIEW 


special requirements of these lines forza combined adzing and 
boring machine of large capacity for sleepers. It is, as far 
as possible, automatic in action, and is arranged for mount- 
ing on a standard flat-topped railway wagon—not, as is 
usually the case, with a drop frame. The chair seatings on 
the sleepers are adzed and bored at one operation, and the 
machine has been built to work with a metre to 5ft. Gin. 
gauge. The machine is of massive construction, suitable for 
working the hardest kinds of timber, such as Quebracho 
(Colorado), and automatically allows for sleepers varying in 
thickness from 4in. to 64in. The sleepers are fed into the 
machine by means of the two steel chains, shown in Figs. 1 
and 2, each fitted with dogs at suitable distancesapart. The 
sleepers are first passed under the adzing cutters, the chains 
and supports being arranged to rise and fall at each end 
independently to accommodate themselves to sleepers of 
uneven thickness or twisted and curved sleepers, so that, as 
far as possible, the adzing will be parallel with the sawn 
underside. The depth of the adzing cut is gauged by means 
of two adjustable shoes on the upper side of the sleeper. 

















Fig. 2—REAR VIEW OF MACHINE 


the various photographs— which we are enabled to repro- 
duce on this and on page 464, and which speak for them- 
selves—and other information. 





the Governor, submitted to the Colonial-office, states that the | 
total mileage of telegraphs in the Protectorate is 2234, excluding | the subject of a recent patent. 
bored at one operation, all the augers being brought down by 
means of the hand wheel connected with rack? quadrant and 
‘pinion shown on the right of Fig. 1. The operator then 


telephone lines. General telephone systems were during the past 
year introduced in Nairobi and Mombasa, and a considerable num- 
ber of private subscribers have been connected. 
mileage in the Protectorate is 145, 


THE annual report of the Kast African Protectorate by 


The telephone | 


The adzing cutters are adjustable horizontally for varying 
the gauge, and also to suit curves. The sleepers, after 
| passing from the adzing cutters, are carried directly under 
| the boring augers up to two stops—Fig. 1—the feed being 
arranged to stop automatically at the same time. The 
sleepers in this position are gauged by means of two fixed 
| shoes working on the already adzed rail seating. 
The trigger motion for automatically stopping the feed is 
The four spike holes are now 
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releases the two stops by means of a suitable lever, which at 

the same time puts the feed chains into motion again, and 

delivers the adzed and bored sleepers from the machines, | 
while simultaneously feeding in the next sleeper. The | 
boring spindles are driven by steel and phosphor bronze cut | 
gear wheels, and are adjustable apart for boring holes at dif- | 
ferent centres for any section of rail, and each pair is also | 
independently adjustable to suit different rail gauges. Each | 
auger spindle is gear driven from a single shaft in each head, | 
as will be seen on reference to Fig. 1, which shows one of the 
gear covers removed. All spindles are linked together to | 
keep the gears in correct relation to each other. Both boring 
heads are driven by a wide belt from the bevel gear counter- | 
shaft in the centre of the main casting. One of the turn | 
pulleys is movable, as shown, for adjusting the tension of | 
the belt, and compensating for varying positions of the | 
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CONCENTRIC SPUR REDUCTION GEAR. 





A NEAT and compact form of double reduction gearing is 
shown in the appended sketch. It consists entirely of spur 
wheels, totally enclosed in an oil-tight casing, which protects 
it from all dirt or grit and serves also as an oil bath. The 
arrangement consists of a pinion A which is forged solid with 
the first-motion or quick-running shaft B, and gears with 
wheels C, arranged concentrically around it. These wheels 
C are keyed on to short shafts D having pinions E cut solid 
on them. These pinions E gear with an internally toothed 
wheel F, which is secured to the final or slow-running shaft 
G, whose axis is in a line with the first shaft B. It will be 
observed that all the shafts are carried on two supports, and 
ball bearings are used throughout, except in the larger sizes, 








DOUBLE REDUCTION GEARING 


boring heads, The bevel gears run in an enclosed oil bath. 
All the levers are placed in a convenient position for the 
operator, who controls the entire working. The machine re- 
quires no overhead countershaft, the drive to the boring 
augers and cutter-blocks being self-contained. This makes 
the machine particularly suitable for mounting on flat- 
topped railway wagons, together with the means for driving it, 
and when so mounted, the end at which the sleepers are fed 
into the machine is only about 5ft. 6in. above the rails, The 
drawing, Fig. 3, shows one of two self-contained plants 
recently supplied to the Buenos Ayres Western Railway. 
Each plant consists of an automatic sleeper adzer and borer 
as described above, a Browett and Lindley single-crank high- 
speed vertical steam engine, and a vertical boiler by Messrs. 
Cochran and Co., Annan. A small grinding machine for 
sharpening the adzing cutters and augers is also included. 
The whole plant is arranged and mounted on a 40ft. flat- 
top wagon, allowing ample space for working. 











where the final motion shait runs in plain phosphor bronze 
bushes. All the gear wheels are of steel, the fast running 
pinion being case-hardened. The gearing illustrated gives a 
ratio between the first and second motion shafts of 8% to 1. 
The gear is Rowley’s patent, and is made by Barlow and 
Chidlaw, Limited, Pendleton, Manchester. 





Roya InstitvuT1oON.—The annual meeting of the members of 
the Royal Institution was held on Monday afternoon, the 2nd of 
May, the Duke of Northumberland (President) in the chair. The 
annual report of the Committee of Visitors for the year 1909, 
testifying to the continued prosperity and efficient management of 
the Institution, was read and adopted, and the report on the 
Davy Faraday Research Laboratory of the Royal Institution, 
which accompanied it, was also read. Thirty-three new members 


were elected in 1909, and sixty-three lectures and twenty evening | 
discourses were delivered. The books and pamphlets presented 
amounted to about 258 volumes, making, with 728 volumes pur- 
chased by the managers, a total of 986 volumes added to thé 
library in the year. 
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A CENTRALLY-CONTROLLED ELECTRIC 
HAULAGE SYSTEM. 
THE economy of operation of such industrial works as 
quarries, stone-crushing works, brick yards, cement works, 
&c., depends in large measure upon the haulage system 
employed for the handling of the material, and the design of 
the haulage system has an important relation to the capacity 
of output of the plant. - This is true of both large and small 
plants, but in large plants a higher cost and more elaborate 
system may be involved, and with greater results in capacity, 
efficiency, and economy. Wire ropeways and different styles 
of conveyors—chain and belt—are used in some cases, while 
in others there are works railways—usually narrow gauge— 
operated by steam or electric locomotives or by cable traction. 
Not infrequently the haulage systems of this class are worked 
at a disadvantage, owing to failure to maintain them in good 
condition, and in such cases the efficiency and economy are 
likely to make a very poor showing. Where the important 
| relation of the haulage system to the plant as a whole is 
properly realised, it will be kept in good condition to ensure 
economy in itself and in the plant as a whole. 

A large stone quarry operated by the Dolese and Shepard 
Company in connection with a rock-crushing and screening 

| plant, near Chicago, has as a notable feature the use of 
electric power for all its operations. The loose rock, 
shattered by blasting, is loaded by 120-ton electric excavators 
into the wagons of an electric haulage system, which delivers 
it to the crushing plant. All the crushers, rolls, elevators, 
conveyors, screens, &c., are operated also by electric motors. 
The most interesting feature of the operation is the electric 
haulage system, the cars or wagons of which are equipped 
with electric motors, and are controlled by a man in an 
elevated tower at one end of the quarry. This description 
seems to imply a ‘‘ wireless’’ system, but this is not the 
case. The cost of the plant is not more than for a haulage 
system of equal capacity operated by steam locomotives, but 
the latter would require a much greater number of wagons, 
owing to their being handled in trains. As soon as a motor 
car is loaded it can proceed at once to the crushing plant 
instead of being held on a siding until sufficient cars are 
loaded to make up a train. With an equipment of 30 motor 

| cars the plant can be kept supplied to its full capacity of 
6000 cubic yards per ten-hour day, while from 80 to 90 cars 
would be required to handle the same quantity in trains. 
The system has been built by the Woodford Engineering 
Company, of Chicago, which had previously installed it on a 
smaller scale at some brick yards. 

The general arrangement of the haulage system is shown 
in Fig. 1, and it wiil be seen that it is laid out in the form 
of a figure ‘8.’’ A double line of rails is laid around the 
floor of the quarry, and at each point where a loading 
excavator is at work two cross-overs are put in so as to form 
a loop siding to serve the excavator. Ata point near the 
crushing plant the main or running line begins to rise on a 
gradient of 1 in 163 to the surface of the ground, where it 
turns a semi-circular curve of 96ft. radius—the gradient 
reduced to 1 in 33—and continues on a gradient of 1 in 163 
to the discharging point at the crushers. Here the line is 
level, but beyond this it falls again on a gradient of 1 in 10 
with a semi-circular curve, which reverses the direction and 
leads the line again into the quarry. The lower end of this 
descending incline passes under the ascending incline by 
means ofa plate girder bridge, which marks the intersection 
of the two loops of the figure ‘‘8.’’ The quarry is about 50ft. 
deep at the present time, and the discharging point at the 
crushers is about 40ft. above the ground. 

| . On the ascending incline is an automatic weighing and 
recording machine, which weighs and registers the load 
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of each car, from which the known weight of the car is 
deducted. Before entering the crusher-house the line divides, 
so that the cars discharge on both sides of the hopper or bin 
which feeds the main gyratory crusher. Each car is arranged 


to run always on one or other side of the crusher, and for this | 
purpose it is fitted with a device for setting the points. This | 


is a bar or trip placed on one side of the car and arranged to 
engage with a lever on that side of the rails. This bar is on 
the right-hand side of half the cars, and on the left-hand side 
of the other cars. If, when a right-hand car approaches, the 
points are set for the left-hand, the bar will trip the lever, 
and thus cause the points to be shifted by an electro-pneumatic 
device. The levers are set 25ft. in advance of the switch. 

“ The inclines are laid with 70 lb. flange rails, but 60 Ib. 
rails are used in the quarry, where the lines have to be 
moved as the work progresses. A 25 lb. flange rail on 
insulators spiked to the middle of the sleepers forms the 
electric conductor from which the motors on the cars take 
their supply by means of contact shoes. With this arrange- 
ment of the conductor the track can be moved as required, 









ing the wagon to a certain determined speed. While the 
conductor rail on this incline is normally ‘‘ dead,’’ the 
| operator in the tower can, in case of emergency, use it to stop 
and control the movements of the wagons. 

Should a wagon descending an incline approach too closely 
to another, its brakes would be applied automatically by 
current generated on the first wagon. Thus rear collisions 
are provided against. The motor would act in the same 
way if a wagon ascending an incline should start to run 
back owing to the circuit breaker opening or the motor 
current failing. 

According to a description in the American Engineering 
News the control applies to the motor and brakes of each 
wagon, and is effected by special controllers in the tower. 
Each controller has a single lever handle. In one position 
it causes current to be delivered to the motor. In the other 
position causes current to actuate the solenoid brake mechan- 
ism on the motor. The change of position of the lever first 
decreases the voltage of the current, and this change in volt- 
age actuates a relay on the wagon. This in turn actuates a 


Electric 


Electric Loading Excavator 
» Loading Excavator 






| a) 








eZ esting Sirsa 











Main Line 


aul ou] uMOq] Y 





re 
brushing 
House 


. 


a 
Conveyor to 


ee 


“> 





eee 








Insulated Joints 
‘ 





‘ 




















Screen House insulated Joints, ' 
Wegons ‘ 1 
‘ 
At . 2 +f /ine —> Cf 
Trip for” ; A S as 
Setting Points iS Moi Ae Gill a y ers, 
> 
3 igh: oy 
g wekied ~ Electric Loading fxcovetors 








Fig. 1—LAY-OUT OF ELECTRIC HAULAGE SYSTEM 


without affecting the relative positions of the three rails. All 
the lines are of standard gauge, and current is supplied to 
the conductor rail from a sub-station. 

The wagons—shown in Fig. 2—have steel frames and 
wooden bodies, the latter lined, however, with steel plates to 
protect the planks from the severe wear due to handling 
sharp-edged rock. 
side is automatically swung clear as the body tips, so that 
the contents slide out freely. When the body returns to 
position on the frame it is automatically locked. The tip- 
ping is effected by an electrically operated shaft having two 
cams with chains ending in hooks, which fit under the rear 
side of the wagon body. Each wagon has two 220-volt 
series-wound electric motors of 30 horse-power, and each 
motor has built with it a solenoid brake, which forms a part 
of the central control system. Each wagon carries about 
15 tons of stone, and has a weight of 12 tons empty. The 
movements of the wagons are controlled electrically by an 
operator in a cabin or tower at the edge ofthequarry. This 
applies to the general course of the wagons. The wagons on 
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The body tips to one side, and the entire | 
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second relay, which breaks or opens the motor connection 
and closes the brake circuit, sending the current of reduced 
voltage from the conductor rail into the brake solenoids. 
The controller handle has four steps for the braking move- 
ment, so that the brake pressure can be gradually increased. 
It has also five steps for the motor movement, so as to allow 
for a gradual acceleration. 

The second relay on the wagon has a compound winding, 
which is affected by increase in voltage and by decrease in 
current. When the car begins to descend a slope, this relay 
acts to reverse the armature of the motor, thus causing the 
motor to act as a generator, and thus constitute a dynamic 
brake, as noted above. 

Change of voltage for control of the wagons is made only on 
those sections on which shunting is required at the loading 
sidings for the electric excavators. On the other sections the 
conductor rail receives simply the main voltage for the 
motors, and the wagons operate over these sections auto- 
matically without being under control from the tower. Each 
controller in the tower controls the movements on three 




















Fig. 2—ELECTRIC HAULAGE WAGON 


each loop siding, however, are controlled electrically by the 
operator of the excavator which this siding serves. 

The conductor rail is divided into sections by means of in- 
sulated joints, and each section has independent connection 
with the controlling apparatus in the tower, so that the 
movements of wagons on each section can be controlled inde- 
pendently of those on any other section. With more than 
one wagon on the section, however, all are controlled simul- 
taneously and alike, as a single unit. Continuous current is 
used throughout. A 220-volt current is used for the motors, 
and the brake current varies from 30 to 100 volts, according 
to the number of wagons operating near together. Both the 
motor and brake currents are taken from the conductor rail. 
On the descending incline from the tipple the conductor rail 
is ‘‘ dead,’’ and the series-wound motors on the wagons act 
as generators. The wagon cannot attain high speed, however, 
as it is equipped with sufficient resistance to form a certain 
load upon the motors when acting as generators, thus limit- 








sections of the conductor rail by means of selective switches 
in the tower. 

The operation of the haulage system may be studied from 
the plan in Fig. 1 in connection with the following detailed 
description, which is taken in part from the American 
Engineering News. Suppose three of the motor wagons are 
travelling on the main line section A—B, the line being divided 
electrically, as explained below. The first wagon (1) is loaded, 
and is to go direct to the crushing plant. The points at E 
are open, and the wagon passes into section B—C and continues 
onits way. As soon as this wagon has cleared the points and 
passed out of the section A-B the points at E may be closed 
by the operator in the tower, and the next wagon diverted by 
the cross-over on to the loop siding at the excavator. When 
the empty wagon (2) has passed out of section A—B on to the 
cross-over, the brakes can be set on wagon (3) to hold it on 
the section if required. Both wagons (2) and (3) may be sent 


out excessively increasing its resistance. 
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continue on to some other cross-over, or to the crushi 
if it is a loaded wagon. Wagon (2), when standin 
cross-over E-F, is under control of both the tow 
and the excavator operator. 

The loading siding which serves the excavator is divided 
into three insulated sections, X, Y, Z, each of which is con- 
trolled by a separate controller lever on the excavator. When 
the excavator is in the position shown and an empty wagon 
is needed, the operator on the machine moves his controller 
levers for X and Y, thus causing the wagon on the CrOSS-over 
section E-F to move into position on section Y. He then 
reverses the levers, causing the b akes to be applied elec- 
trically, so as to stop the wagon at the desired point for load. 
ing. 

The wagon being loaded, the operator on the machine 
works the levers for sections Y and Z, causing the wagon ra 
run on to the cross-over section G-H. When th¢ wagon 
enters this section it will be stopped automatically by its 
brakes if there is a wagon running on the main-line section 
C-H. The operator on the machine cannot move the Wagon 
out of G-H, but when C-H is clear the tower operator cay 
cause the wagon to move out through the points H on to the 
main line, when it will continue its course automatically to 
the crushing plant, where it will be stopped again auto. 
matically. He can, however, stop and start the wagon at 
any part of its journey, if necessary. As stone is required 
he causes the wagon to move forward to the tipple, holds jt 
to be tipped, and then starts it on its return to the quarry, 
It runs then automatically, and the tower operator resumes 
control only when he desires to switch it into a loading 
siding, The arrangements above described are duplicated, 
of course, at each siding: 

The facing point at E is operated by an electro-pneumatic 
device, the electric valves of its air cylinder being controlled 
electrically from the tower. The trailing point at H has 
spring points which are normally set for the main line, but 
are thrown by the wheels of wagons passing out of the 
siding. For the information of the tower man, especially 
on dark and foggy days when he cannot see the sidings, the 
two sections C-H and D-H are connected to a miniature 
signal in the tower. When the semaphore is lowered it 
indicates that C-H is unoccupied and that a wagon may be 
moved out from G—H upon the main line. If the semaphore 
is raised, it indicates that a wagon is travelling through C-H, 
so that any car on G-H must wait. For each facing point, 
such as E, a small green light in the tower indicates that it 
is set for the main line, and a red light that it is set for the 
cross-over E-F’. 

The arrangements as described provide only for forward 
movements. Provision is made, however, for reverse move- 
ments, as in the case of the single-end loading siding J-K. 
This includes electrical control of the points at J, and special 
means of control for reversing the motors on the wagons. 
Continuous current at 15 volts is used for the electro- 
pneumatic facing points and their signals. 

From the description the system might appear to be 
extremely complicated. It is less complicated in fact, 
however, than in appearance. It has been employed for some 
months at the quarry and stone-crushing plant mentioned 
above, and has been in use for much longer periods at brick 
yards and other industrial plants, so that it evidently has 
practical advantages in economy and efficiency which more 
than counterbalance its apparent complication. One advan- 
tage, from a certain point of view, is the great reduction in 
number of men required. 
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THE GIROD FURNACE." 
By W. BORCHERS, Aix-la-Chapelle. 
Tue Girod furnace is the simplest of modern electric steel 
furnaces, both as an experimental furnace or as a smelting works 
furnace on the largest scale possible. In the author's laboratory 
it was being used with currents of 30 to 36 kilowatts, while else- 
where, for steel smelting, it is being used with currents of 300 to 
1200 kilowatts. It is a combination of a resistance and an arc- 
heating furnace. The metal to be smelted serves as one of the 
electrodes ; it is covered by the refining slag as an electrolytic 
conductor, while a carbon block—or several carbon blocks intro- 








Fig. 1 


duced from above through the cover of the furnace forms the 
opposite electrode above the centre of the bath. The ares play 
between the carbon blocks and the slag, and, no doubt, here the 
largest amount of heat is produced. A second heat-producing 
zone is the layer of slag through which the current passes to and 
from the metal. Last, but not least, the metal itself becomes an 
important source of heat on account of the effective manner 1n 
which the electric current is made to pass through the molten 
metallic body, and this is the most important feature of the Gir od 
process, The distribution of the electric current through the 





Fig. 2 


molten metal is clearly shown in Figs. 1 and 2, in which the 
letters indicate—A the carbon electrode, S the slag, M the molten 
metal, C contact pieces to connect the metal with the current 
conductor. These contact pieces are of such cross section and 
length that every one of them will take up only a certain part of 
the whole current without being overheated, and, therefore, with- 
An additional regulation 





on to the cross-over if they are empties, or wagon (3) may 
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of the temperature and resistance of each contact piece is effected 
by cooling the ends of these bodies, which contain small chambers, 
by means of circulating water. These bodies, which are made of 
yure iron to avoid any deterioration of the furnace charge, are, 
therefore, not only the conductors between the furnace charge 
and the current generators, but serve also to ensure regular and 
uniform distribution of the current traversing the centrally hang- 
ing carbon rod or rods radially to and from the periphery of the 
bath. ‘This is important not only for uniformly heating the 
bath, but also for keeping every part of the liquid metal in con- 
stant motion. In running a furnace with as high a current 
density as is found necessary to smelt iron and steel, it can easily 
be observed that the passage and the transformation of the electric 
current into heat is accompanied by violent mechanical motion of 
all partizles of the liquid. This movement, however, accelerates 
the contact between the impurities of the iron and the refining 
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floating on top of the bath. The Girod system of arranging 
lectrodes and contacts is a safeguard against any stagnation 
ts of the liquid furnace charge, and for this reason the 
es of the induction or transformer furnaces and 
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Fig. 3 


electrode furnaces are combined in the Girod furnace, while the 
imperfections of both forms have been overcome. 

The peculiar arrangement of electrodes and contacts gives the 
Girod furnace a special advantage over other electrode furnaces 
when cold scrap is to be smelted. As soon as possible after 
charging the hearth of the furnace the upper electrode is lowered 
until it rests upon the heap of scrap, and the current is compelled 
to pass by means of numerous small ares through the whole mass 
of scrap to the periphery of the heap on the hearth bottom. The 
heap breaks down simultaneously in all parts in a very short time, 
and there is no sticking of cold pieces to the bottom of the fur- 
nace, and no necessity for stirring up and loosening such lumps 
from the hearth and endangering the latter. 

After what has been said as to the principles of this furnace 
the illustrations will not need much further explanation. Figs. 3 
and 4 show plan and section of a 24-ton furnace, and Figs. 5 and 6 
those of a 12-ton furnace. The most important dimensions are 
given in metric figures. 

It will easily be understood that if during a smelting opera- 
tion pieces of the ends of the contact bodies melt and dissolve in 
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the steel no harm will be done to the latter, as the contacts con- 
sist of pure iron, and the quantity of iron, which in such a case 
combines, with the liquid charge of the furnace, is proportionally 
so small that the qualities of the charge will not be influenced 
thereby to any perceptible degree. 

The applicability of the Girod furnace is in no way restricted by 
the nature of the raw materials. It may be fed with cold scrap 
or with molten metal. When feeding cold scrap the whole charge 
1s not put in at one time. After the larger part of the charge has 
been shovelled or otherwise thrown upon the hearth, the current 
1s sent through the heap in the manner already described. The rest 
of the charge is put into the furnace, together with the first 
batch of the refining ingredients. Taking a 2-ton furnace as an 
example, the charge consists of 2000 to 2500 kilos. of iron 
scrap, and the first batch of flux usually consists of about 80 kilos. 
of lime and 220 to 250 kilos. of iron oxide in the form of 
ore, which, with the iron oxide that covers the scrap, serves as 
an oxidising agent. The smelting of the iron charge, and of the 
first batch of refining flux, requires four and a-half to five hours. 
On the slag becoming exhausted of iron oxide, and, therefore, of 
its oxidising power, samples of the bath are taken and tested to 
ascertain the degree of refining of the molten metal. According to 








the degree of purification the furnace now receives—of course, 
after the first slag has been skimmed off—a second, and if 
necessary, a third batch of lime-iron oxide. After the removal of 
the last slag, the surface of the metal bath is thoroughly cleansed 
by throwing in about 30 kilos, to 40 kilos. of lime, and skimming this 
off after a while. ‘The further treatment of the iron bath depends 
upon the presence or absence of impurities, which could not be 
removed by the lime-iron oxide refining, and upon the quality of 
steel to be produced. According tothese circumstances, deoxidising 
or otherwise refining agents are employed, such as ferro-mangano- 
silicon, ferro-aluminium-silicon, ferro-mangano-aluminium-silicon, 
and other alloys. For producing carbon steels, an addition of 
Swedish charcoal iron, or of a kint of iron very rich in carbon, 
made in a separate electric furnace of the steelworks, can be made. 

The final step in the production of special steels is the addition, 
after these refining operations, of iron alloys with metals like 
nickel, tungsten, and chromium. 

It is not the purpose of this paper to discuss the reactions 
during the refining process, and the author would therefore confine 
himself to describing the practical working of this useful electro- 
metallurgical apparatus, 

The total duration of one smelting operation from the starting 
of the current to the casting of the finished product into ingots or 
moulds covers about eight hours, assuming that the raw material 
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Fig. 5 


is not pure. Pure raw material, of course, will require less time 
and less power. 

The smaller of the two types of furnaces used in stee] works are 
run with alternating currents of about 300 kilowatts at about 60 to 
65 volts. The larger furnaces require 1000 to 1200 kilowatts at 70 
to 75 volts. Taking into account a Joss of 10 to.11 per cent. of the 
charge by oxidation and evaporation, the power required to make 
1 ton of steel in a small furnace is 900 to 1000 kilowatt-hours, and 
in a large furnace 800 to 900 kilowatt-hours. 

The consumption of carbon electrodes amounts to 12 or 15 kilos. 
per ton of steel, including the short pieces, which remain in the 
holders, when the latter have reached the lowest point at which 
they can withstand the radiating heat of the bath. 

The lining of the furnaces, mostly consisting of calcined dolo- 
mite, will withstand at least 80 charges. Thereafter the side walls, 
into which cavities have been eaten by the slag around the level of 
the molten bath, will require repairing, and these repairs will 
subsequently need to be effected at shorter intervals. The bottom 
of the furnace will, however, stand 120 to 160 charges without 
repair. The thickness of the bottom will have by then heen 
reduced by about 100 mm. Furnace linings will stand a consider- 
ably longer time if liquid charges are used. One furnace working 
in this manner was run for 200 charges without any repairs. 

The linings of the furnace covers require more frequent renewal. 
In the small furnaces they need repairs after 25 to 35 charges, and 
in the larger furnaces after 20 to 25 charges. 























Fig. 6 


The other parts of the furnace are not worn out as fast as the 
linings and electrodes. The furnaces which have so far been put 
into operation still possess their original outfit. 

At the works at Ugine only scrap iron is used as raw material for 
steel making as well as for the manufacture of iron alloys. The 
larger part of the scrap is soft iron and steel, the smaller part pig 
and cast iron. The average percentage of impurities in the raw 
material used over a long period of operations was :— 

Per cent. 


Carbon 0400-0. 500 
Silicon 0.150-0.250 
Manganese 0.500-0.700 
Sulphur watiies 0060-0 .090 
Phosphorus .. . ; 0.080-0 100 


The cost of the different types of Girod furnaces and of complete 
plants are as follows :— 

A small 24-ton furnace, including regulators for the electrodes, 
measuring instruments, tilting device mechanism, and the con- 
ductors from the furnace to a dynamo or transformer near the 
furnace room, costs about £600. 

A large 12}-ton furnace with a similar outfit will cost about 
£1200. 

The manufacturing costs of the electrodes amount to three or 
four francs per ton of carbon body. 


A complete plant with one 2)-ton furnace for regular running 








and one furnace for reserve, and with all appliances and melting- 
house, but without dynamo or transformer, will cost approximately 
£8000 to £12,000; and a plant working with a large 12}-ton 
furnace, £12,000 to £16,000 

To carry out the Girod processes for the purpose of making 
alloys and steel, a company, under the name of Société Anonyme 
Electrométallurgique Procédés Paul Girod, Ugine, Savoy, in 
France, was formed several years ago. This company is owner of 
the Girod Alloy Works, in which also the first experimental 2-ton 
steel furnace was tried. The fact that at the present day nineteen 
furnaces with 400 to 600 electrical horse-power are kept running, 
and that twelve new furnaces, of 1200 electrical horse-power each, 
are being put up, shows to what extent this manufacture has been 
developed. In the future the older works will only make alloys, 
and the old steel furnace will be transferred to the new steel works. 

The company also owns an electrode factory with the most 
perfect and modern installation, capable of turning out daily 10 to 
12 tons of electrode carbons in diameters up to 350 mm. and in 
lengths up to 1600 mm. of round or square cross section. At 
present only 7 tons are made daily, for which only one furnace is 
required ; a second furnace will built as soon as the demand 
increases. The raw materials for the electrodes are retort 
. petroleum coke, anthracite coal, and anhydrous tar. 

he solid materials are ground in ball-mills, kneaded with tar in 
double screw mixers and in Chilian mills. The mixture is then 
stamped to big blocks, which are finally pressed into blocks of the 
dimensions given above. The burning of these blocks is effected in 
gas-fired ring furnaces, the blocks being placed in large fireclay 
tubes and covered with coal dust. 

The company owns several water-powers. The power-house 
which was built for the old works is situated about 3 kiloms. 
above Ugine, on the Arly River. Here a strong dam with 
gates diverts the water into a tunnel, which leads it to a pipe- 
line directly above the power-house at Ugine. Ten Pelton- 
wheel turbines drive as many direct-coupled dynamos fur- 
nishing 8000 to $000 electrical horse-power. The second 
power station, furnishing a further 12,000 electrical horse- 
power, is situated above Le Fayet. The tunnel and the pipe- 
lines are large enough for carrying the water for 20,000 
horse-power, but the turbine-house is only fitted with turbines 
and dynamos for the lower power. It will soon be enlarged.' The 
three-phase current is transmitted at a pressure of 45,000 volts to 
Ugine, where it is transformed into current of 2500 volts for the 
large machines, and of 60 to 75 volts for the furnaces. The 2500- 
volt current is again transformed into current of 500 volts, and this 
current into a 110-volt current for lighting and for small motors, 
and a 500-volt direct current for locomotives, cranes, and the like. 

Besides this power the works of Ugine are obtaining on 
lease 6000 electrical horse-power from a power station at 
Bionnay, upon the Bonnant River near St. Gervais, and during 
the winter months they also obtain 8000 to 10,000 electrical horse- 
power from the Société d’Electrometallurgie Sud-Est at Veuthon, 
near Albertville. From both stations the current is furnished at a 
pressure of 45,000 volts. The current from St. Gervais is con- 
ducted to Le Fayet, and there enters the line Le Fayet-Ugine. 

The plant which has been installed for the new steel works, most 
of which is now in running order, is as follows:—Three electric 
furnaces of 2 tons capacity each—one of them only makes small 
steel castings ; two large electric furnaces of 10 to 12 tons capacity 
each The steel produced in all these furnaces, except the one 
mentioned, is cast into large ladles worked by electric cranes, and 
run into ingots, which are sent to the rolling mills. Working with 
several furnaces, steel castings (dynamo frames) up to 20 tons have 
been made. 

For the mechanical and thermal treatment of the steel ingots 
the most effective modern machinery and other installations have 
been erected. 

The rolling mill has two three-high stands of rolls, one of which 
is able to take ingots up to 525 millimetres diameter and 400 kilos. 
weight, and rolls them down to rounds of 125 millimetres diameter, 
while the other stand will roll ingots of 325 millimetres diameter to 
smaller rounds, squares, and sections. The other outfit of this 
mill consists of two furnaces for heating the ingots before they go 
to the rollers, and of the necessary cutting and sawing machinery 
for the rolled blocks. 

There is a large forge containing nine hammers operated by com- 
pressed air. The heaviest of these hammers weighs five tons ; the 
weights of the other eight hammers ranging from a ton to two 
cwt. Here specially tough forgings are made for automobile 
machinery, shaftings, gears, tool-steel rods, and projectiles. 
Besides several annealing furnaces already in operation, a large 
shop is being built for tempering, annealing, and hardening large 
forged or cast steel pieces. 

A second forge is being erected, which is to be fitted up with a 
l1-ton forging press, one forging hammer of 10 tons weight, and 
three stampers with falling hammers of 3 tons, 2 tons, and 1 ton 
respectively. 

The steel foundry contains a carpenter’s shop for making the 
patterns, a sand separating plant, a number of moulding machines, 
the necessary moulding frames, drying and heating furnaces, and 
a sand-blast plant for cleaning the finished castings. The foundry 
with its present installation will be able to turn out about 10 tons 
of steel castings daily, but, as mentioned above, pieces up to 
20 tons in weight can be cast. 





A FaTAL ACCIDENT, caused by the bursting of a main steam 

ipe in a boiler-room, having occurred on one of His 
Majesty’s ships, an examination disclosed the fact that the auto- 
matic closing action of the engine-room bulkhead stop valve was 
prevented by the valve spindle being too short. The Admiralty 
have, therefore, directed that all self-closing steam stop valves in 
ships are to be examined. to ensure that they are efficient as 
regards their automatic action, and that the valve spindle is suffi- 
ciently long to ensure that the valve can automatically close 
tightly on its seating, with the screw opening gear in its wide open 
position. 

THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETINGS. — 
At the Students’ Meeting held at the Institution on. Friday, the 
22nd April, at 8 p.m., Mr. G. N. Abernethy, M. Inst.C.E., in the 
chair, Mr. H. C. A. Thieme, B.Sc., Stud. Inst. C.E., read a paper 
entitled ‘‘ The History and Present Method of Quay-wall Construc- 
tion at the Port of Rotterdam.” The author dealt at length with 
the earlier methods of quay construction, and described in detail 
the reinforced concrete type adopted at the present time. The 
paper was illustrated by several diagrams and numerous lantern 
slides. In the discussion which followed Messrs. G. F. Walton, 
A. J. Hart, and H. V. Hutt took part. At the conclusion of 
the meeting it was announced that Messrs. E. F. Chappell, F. W. 
Cockshott, M.A., A. Eastmond, A. J. Hart, E.S. Hoare, G. Lacey, 
B.Se., E. G. L. Lovegrove, M. W. Pretyman, R. J. Samuel. B.¥c., 
and G. C. Shadwell had been elected to form the London Students’ 
Committee for the ensuing year. The thirty-fifth annual dinner 
of the Students’ Section was held last Friday, the 29th ult., in the 
Trocadero Restaurant, London. Amongst those present were 
Mr. J. C. Inglis, president of the Institution, who occupied the 
chair; Mr. Alexander Si president-elect; Dr. W. C. 
Unwin, Mr. A. M. Alexander, Thames Ironworks ; and Mr. H. F. 
Donaldson, C.B., Woolwich Arsenal. Mr. R. J. Samuel, vice- 
chairman of the Students’ Section, proposed the toast of ‘‘The 
Institution, the Secretaries, and the Guests ” The Chairman, Mr. 
Inglis, replied in a lengthy speech directed mainly towards 
urging his hearers to avoid over-specialisation in the earlier 
periods of their training, and emphasising the necessity for com- 
mercial as well as technical ability in the character of the su¢cess- 
ful engineer. 
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ELECTRICALLY-DRIVEN SAWS. 


WE have recently had brought to our notice by John 
Pickles and Son, of Hebden Bridge, two electrically-driven 
saws which this firm has just placed upon the market. They 
are shown in the accompanying illustration, and, as will 
be seen, they possess some new features. 

Taking first of all the circular saw bench. The saw is 
mounted directly on the end of the armature of the motor 
which drives it, and this has necessitated the use of a motor 
of somewhat special type, so as not to interfere with the 
depth to which the saw can cut. An outline drawing of the 
motor employed is shown below. The overall diameter of 
the motor winding is 54in., which is no larger than the usual 
size of saw collars employed in a machine of this type. The 
machine under consideration is made to take saws up to 
16in. diameter and to cut up to Sin. in depth. The motor, 
as will be seen, is of the two-pole type, and it is designed to 
give 4 brake horse-power at a speed of 1800 revolutions 
per minute. The spindle runs in two sets of ball bearings, 
and is also provided with ball thrust collars. The table of 
the saw bench is made to rise and fall by means of the hand 
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WELSH WATER SCHEME. 


THE Urban District Councils of Abertillery, Abercarn, 
Risca and Mynyddislwyn, are promoting a Bill in the present 
session of Parliament to obtain powers to supply water to 
the industrial districts of Monmouthshire. The estimated 
cost of the scheme, according to Mr. Baldwin Latham, of 
Westminster, is £247,000. The districts concerned are 
rapidly developing owing to the sinking of new pits in the 
Western and Sirhowy Valleys, and there has been such a 
scarcity of water in dry summers as to constitute a serious 
menace to public health. The scheme is similar to that 
promoted by the Monmouthshire County Council a few years 


ago, but that authority failed to get the Bill through Parlia- 
The source of supply is the Gwyne Fawr Valley in | 


ment. 
the Black Mountains near Abergavenny—a source which was 
at one time suggested for the London water supply. There is 
every probability of the present scheme being successful, as 
most of the petitions against the Bill have been withdrawn, in- 
cluding those of the Monmouth City Council and the Usk Board 
of Conservators. The Bill will constitute a water authority 
under the title of the Abertillery and District Water Board. 
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wheel, bevel gear and screw, and an improved advancing, 
bevelling and turn-over fence, as well as an adjustable saw 
guard, are provided. 

The other tool is a band saw, and it is driven by a totally 
enclosed motor, the casing of which is attached to the frame 
of the spindle which carries the lower saw pulley. The 
motor may, of course, be either for alternating or direct 
current. The frame of the machine is made very strong 
and the table is arranged to cant, and is provided 
with an extension. The top saw pulley runs in a double 
set of ball bearings fixed in the base of the wheel itself. 
This, it is pointed out, gives remarkably easy running, and as 
this wheel is revolved only by the saw the stresses on the 
latter and the chance of breakage are reduced to a minimum. 
Saw guides are provided above and below the table, these 
consisting of steel rollers running against ball bearing 
thrust washers. The top saw guide is, as will be seen, 
balanced by a weight so as to facilitate adjustment. The 
top saw pulley is arranged to rise and fall, and is, as will be 
noticed, provided with a knife edge lever tension. It may 
be added that the motors driving both the machines 
illustrated were made in accordance with the Admiralty 
standard specification. 


CIRCULAR SAW 


The solicitor to the promoters is Mr. T. 8. Edwards, clerk 
to the Abercarn and Risca Councils. 


A NEW OIL SEPARATOR AND STEAM DRYER. 


FOR removing oil from exhaust steam the firm of Kater 
and Ankersmit, of Conduit-street, London, W.., is introducing 
a newseparator. The makers contend that contrivances de- 
signed to effect the separation of oil by means of obstructing 
surfaces, such as curved bars, &c., placed in the current of 
steam are not satisfactory, since the incoming steam has 

| repeatedly to pass along the oily surfaces of the separating 
bodies. Itis maintained that a perfect separation of the oil 
under these circumstances can never be attained, especially 
where superheated steam is used. In this latter case, the 
emulsion of the oil contained in the steam cannot be retained, 
and as a consequence users of ordinary separators with super- 
heated steam have been known to put down special chemical 

|or other filtering plants to prevent the oil being carried 

| into the boilers. 








————— 


The internal construction of the separator under consider 
tion can be gathered from the accompanying illustration, 
from which it will be seen that the oil collectors or obstructor? 
are of triangular shape. They are assembled in the : 
shown, and then placed in a suitable receptacle 
arranged in circuit with the exhaust pipe. The backs of the 
triangular obstructing elements are solid, whilst the forward 
parts, which the steam strikes, are perforated, as can be seen 
from the illustration. The oil and water, once separateg 
from the steam, drain down the inside of the chambers and 
are out of contact with the incoming steam. A space js 
provided in the bottom of the separators, in which the oil ang 
water collect. If the plant is working condensing, the oil 


manner 
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OiL SEPARATOR 


and water are drawn off by a special form of pump and 
delivered into a filter, which separates the oil from the water 
and so renders the oil ready for use again. The percentage 
of the regained oil is said to be from 70 to 90 per cent. of that 
separated. It is worthy of mention that a separation of 99} 
to 100 per cent. of the oil contained in the exhaust steam 
is guaranteed. It is also claimed that there is no reduction 
in the temperature of the steam. The apparatus -is also used 
as a steam dryer, and is claimed to ensure a supply of dry 
and clean steam to the engines. For cleansing superheated 
steam the apparatus is said to be equally suitable, and when 
used in this connection it can be placed either between the 
boiler and the superheater or near the engine. 





DOCKYARD NOTES. 


THE contract to build a Government graving dock at 
Portsmouth to take in the largest Dreadnought has been 
secured by Morrison and Mason, Limited, of Glasgow, 
The price exceeds one and a-half millions sterling. At pre- 
sent Portsmouth is virtually without an efficient Dreadnought 
dock. 


THE Forth, parent ship of the Devonport Submarine 
Flotilla, will shortly go into dockyard hands for refit. 


Mk. E. PAGE, foreman of Devonport Dockyard, has been 
appointed to Gibraltar, and Mr. J. Gill, inspector of boiler- 
makers at Devonport, to Malta Yard. 


THE torpedo-firing competition of the destroyer flotillas 
this year will be carried out under conditions as nearly as 
possible approaching those which may be expected to prevail 
in war. The competition is divided into day and night 
practice, the former being retained and developed with the 
object of affording useful exercise for the commanding 
officers in handling their vessels when attacking at different 
angles, also for the firing numbers in adjusting the directing 
instruments when approaching the target ship, course and 
speed being altered within defined limits. The instructions 
governing the day practice provide for the discharge of every 
torpedo carried at ranges of over 2000 yards. The target is, 
as far as possible, to be a vessel of suitable length and 
draught, 200ft. being taken as the limit of the actual target. 
The torpedoes will be set at depths depending on the nature 
of the target used. The speed of the competing vessels will 
be approximately full speed in this exercise. In night firing 
each attacking vessel will be cleared for action, and all 
stations and arrangements will be similar to those followed 
in war. All vessels will have their weapons ready for dis- 
charging, but only one torpedo will be fired, this being 
selected at the moment of pressing home the attack, thus 
ensuring all weapons being kept efficient. Special instruc- 
tions provide for minimising risk to both the target vessel and 
the torpedo-attacking craft. Stress is laid on rapidity of fire 
immediately the vessel reaches the danger zone of gun-fire, 
and every second lost will penalise the attacking craft. The 
practice will be controlled by independent umpires, who are 
to take special precautions to see that all the conditions are 
strictly carried out. 


THE Acheron, “‘cruiser,’’ which is to be converted at 
Chatham Yard into a coal ship for service at Sheerness, 1s 10 
future to be known as ‘‘ Coal Depét 68 (late Acheron).”’ 


THE Hazard, torpedo gunboat, which has had an extensive 
refit at Sheerness, has resumed her duties at Portsmouth as 
sea-going depdt ship to Section IV. Submarine Flotilla. She 
has been fitted with new water-tube boilers, 
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THE CUTTING PROPERTIES OF TOOL STEEL.* 
By EDWARD G. HERBERT, B.Sc., Lond. (Manchester), 


js may, for the purposes of this paper, be defined as 
can be made hard enough to cut metals. The ability 
tance to cut another is dependent on a difference in 
Therefore, in comparing the cutting properties 

rious steels, it might at first sight appear sufficient to range 
of va ina series of increasing hardness, But this would give a 
=. erfect and misleading impression of their cutting pro- 
a ‘sino the hardest steels are not necessarily the iret 
A ted for use in cutting operations. It is important that a tool 
oad not only cut, but continue cutting for a considerable time 
before becoming blunt. If therefore we can arrive ata definition 
of ‘bluntness,” or—since bluntness is a variable quantity—at a 
standard of bluntness, it will obviously be possible to arrange all 
tool steels in a series, according to the length of time they would 
continue cutting a given material under specified conditions, 
before arriving at the standard condition of bluntness, and such a 
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Fig. 1—-TOOL STEEL TESTING MACHINE 


series would give a more correct representation of their relative 
value as materials for use in cutting tools, 

In order to do this it would be necessary to select certain 
definite conditions, namely, the shape of the cutting tool, the 
thickness and width of the shaving, and the speed at which the 
tool should travel across the material being cut. These conditions 
having been standardised, it would be possible to express the 
quality of any tool steel by a number—which might be called its 
durability—denoting how many minutes it would continue cutting 
under the standard conditions before becoming blunt, just as its 
strength can be expressed by a number, denoting how many tons 
weight per square inch of section would be required to break it. 
But here the question arises whether the relative durability of 
various steels is independent of the conditions of cutting. If steel 
A is twice as durable as steel B in cutting iron, will it also be 
twice as durable in cutting brass! There is some reason to believe 
that it will not. 

Equally important is the question whether, and to what extent, 
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Fig. 2-DIAGRAM OF TESTING MACHINE 


he relative durability of tool steels is dependent on the cutting 

peed. Will they stand in the same order of merit whether tested 
at 20ft., at 60ft., or at 100ft. per minute? To determine this it is 
necessary to make cutting tests with each steel at each of a series 
of speeds, This can be done in the lathe by turning down a bar; 
but in practice such tests are apt to be inconclusive, because of 
the difficulty of standardising the conditions. It is difficult to 
secure a uniform material, to maintain a uniform cutting speed as 
the diameter of the bar decreases, to maintain a uniform thickness 
of shaving as the tool wears, and it is especially difficult to ensure 
that all tools are worn to the same condition of bluntness. 

_The tool steel testing machine was designed to overcome these 
difficulties. The machine is illustrated in Fig. 1, and its principle 
and construction will be understood from the diagram, Fig. 2, in 
which A represents the element on which the cutting tests are 





made, that is a tube, usually of steel, fin. in diameter and 2in. 
bore, formed by drilling from the solid bar, and subjected to a heat 
treatment which renders it uniform in hardness, The tube A 
revolves about a vertical axis, while its lower end rests on a fixed 
abutment B of hardened steel. The sample of steel to be tested 
is made into a cutting tool C, which is ground to a standard angle, 
and held in a vice D, with its cutting edge radial to the tube. 
The vice D is mounted on knife edges E, lying in the plane of the 
end of the tube By means of a steelyard F, with a movable 
weight and scale, the tool can be caused to press upwards against 
the edge of the tube with any desired force, and cut it away with 
a turning action. 

The tube is held in contact with the abutment B by means of a 
weight G, the downward pressure of which is always greater than 
the upward pressure of the tool. As the tube is turned away by 
the tool, it is fed downwards by the weight G, so that the end of 
the tube, though it is constantly being turned away, is constantly 





held in contact with the abutment B, and the point at which 
cutting takes place is stationary. A dashpot H is connected to the 

| vice to prevent jarring or vibration. 
As the test proceeds the cutting edge is gradually worn away, 
and as this takes place the vice tilts on the knife edges. The 
angle through which the vice tilts is proportional to the blunting 
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Fig. 3-METHOD OF PRODUCING SPRING CURVE 


| of the tool, and this is actually measured in thousandths of an 
| inch by means of the micrometer, which is mounted on the 
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pillar of the machine, and is brought to bear on a projection from 
the end of the steelyard, so as to measure its movements due to 


| the wear of the tool. 


Turning now to the illustration of the machine—Fig. 1—it will 
be seen that the tube is driven by a spindle, which receives its 
motion through cone and friction dise gearing, capable of giving 
it a wide and continuous range of speeds, A paper-covered drum, 
mounted beside the column of the machine, is driven through 
worm and spur speed-reducing gearing from the spindle. Vertical 
movements of the spindle are communicated through a fine chain 
to a pencil mounted on a vertical slidinz bar. 

When the machine is set in motion the pencil draws a diagram, 
in which horizontal distances represent the number of revolutions 
made by the tube, and vertical distances represent vertical move- 
ments of the spindle—i.e., the length of tube turned away by the 
tool. The slope of the line represents the rate at which the tube is 
being turned away, or, in other words, the feed or traverse of the 
tool in inches per thousand revolutions of the tube. 

With this machine all the conditions of a cutting test can be 
regulated and kept constant. The cutting speed can be exactly 
regulated by means of the friction gear, in conjunction with a 
pendulum speed indicator on the machine. The material of the 
tube is uniform. The width of the shaving (equal to the thickness 
of the tube wall) is constant. The thickness of the shaving is 
regulated by adjusting the weight on the steelyard. It is shown 
by the slope of the diagram, and is kept constant in a manner to 
be described. The blunting of the tool is measured by the micro- 
meter as the test proceeds, and all tests are stopped when the pre- 
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determined degree of bluntness has been attained, this condition 
being indicated by the ringing of an electric bell connected to the 
micrometer, 

Fig. 3 shows the character of the diagrams produced. Lines are 
ruled on the squared paper, sloping to the right at an angle corre- 
sponding to the standard traverse (1.2in. per 1000 revolutions). 
The pencil is set on one of these lines, and, by suitable adjustment 
of the weight on the steelyard, the tool is caused to take the 
proper thickness of shaving, which is indicated by the pencil 
travelling up the ruled line. The test is continued until the 
micrometer shows that the cutting edge has been blunted by the 
predetermined amount ; it is then stopped, and the durability of 
the tool is given by the number of inches of test tube turned 





| light cut, can be greatly increased by running it at a 
| spsed, and that under these conditions—a light cut and a hizh 


away. ‘Tests are made at cutting speeds from 20ft. per minute to 
the highest speed at which the tool wil] cut, and the results are 
plotted in the form of a ‘‘speed curve,” in which ordinates repre- 
sent the durability of the tool, and abscisse represent cutting 
8 8. 
A set of speed curves is shown in Fig. 4, in which A is the curve 
of a carbon steel. B, B! are both from the same high-speed steel 
differently hardened, and C is from another high-speed steel. 

It will be noticed that at the low speeds, up to 50ft. per 
minute, the carbon steel is more durable than the high-speed 
steels ; but that at the higher speeds the carbon steel is (as mizht 
be expected) less durable. 

The fact that a high-speed steel tool will not keep its edge so 
well as a carbon steel tool under a light cut at a low speed (a 
finishing cut) has long been familiar to engineers; but the fact 
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Fig. 5—-SPEED CURVES ON TIME-DURABILITY BASIS 
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that the durability of a high-speed steel tool, working under a 
high 


speed—it will keep its sharp edze better than a carbon steel tool, 
was not generally known before the first publication of the speed 
curves produced by the tool steel-testing machine. 

Perhaps the most striking and unexpected, feature of the speed 
curves is this—that the durability of all steels without exception is 
very low at low speeds (under light cuts), and that the durability 
of the cutting edge increases as the speed is raised. 

In considering these curious facts it is important to bear in mind 
that we are here dealing with durability as measured, not by the 
length of time the tool will continue cutting before becoming 
blunt, but by the amount of metal it will cut away before becoming 
blunt. To turn away an inch of tube at 40ft. per minute obviously 
takes twice as long as turning away an inch at 80ft. per minute 
cutting speed, the thickness of the shaving being the same in each 
case. If the speed curves are drawn out on a time basis, they 
assume a rather different form, as shown in Fig. 5. From 
this it appears that the maximum time-durability of the carbon 
steel was actually higher than that of the best high-speed steel, but 
that this maximum occurred at a low speed. 

Neither the curves in Fig. 4 nor those in Fig. 5 give a correct 
view of the relative value of carbon and high-speed steels for the 
rapid removal of metal. The best steel for this purpose is not the 
one that will keep its edge longest when run at a slow speed, nor 
even the one that will remove the greatest amount of metal before 
becoming blunt. The engineer usually requires the steel that will 
remove the greatest amount of metal per hour without requiring 
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Fig. 6—DUTY CURVES 
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too frequent sharpening. If we multiply the number of inches of 
tube turned away by the corresponding cutting speed we obtain 
a quantity which may be termed the “duty,” and which is 
proportional to the time rate of removing metal, and to the 
durability of the tool. It is reasonable to assume that when this 
quantity attains a maximum the ideal working conditions have 
been reached. In Fig. 6 are shown duty curves obtained by 
calculation from the speed curves—Fig. 4—and this diagram 
shows the relative values of the steels for the rapid removal of 
metal. Fig. 7 gives an even more striking comparison between the 
duty curves of A, a carbon steel; B, a good high-speed steel; and 
D, one of the new vanadium steels. When the vanadium steels 
were first brought out, it was generally supposed that they were 
not capable of working at higher speeds than the older tungsten 
steels. The tool steel-testing machine has shown that they are 
capable of working, and that they may attain their maximum 
durability, at speeds which are much too high for the ordinary 
tungsten steels, and this has now been amply confirmed in prac- 








tice, It also appears that at the very low speeds these steels are 
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much less durable than either high-speed steel or carbon steel. It 
might indeed be inferred from Fig. 7 that, in order to get good 
results from the vanadium steel, it would be necessary to work it 
at a high speed ; but this inference would not be correct, as will 
be shown later. 

Two questions here present themselves 
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What is the cause of the differences in the durability of the 
cutting edge of a given steel at different speeds? What are the 
changes in the physical condition of the steel which correspond to 
these changes in durability / 


D, The New Steel | 


atmospheric temperatures, that it increases as the temperature 
rises, attains a maximum at a certain temperature, depending on 
the composition of the steel, and declines as the temperature is 
further raised. 

If this theory be correct—if it be a fact that the observed 
changes in the durability of the cutting tool are mainly or entirely 
due to changes in the temperature of the cutting edge—it should 
be possible to produce the same changes of durability in a tool 
running at constant speed’ by simply varying its temperature. 

The most obvious method of varying the temperature of a tool 
cutting at constant speéd is that of varying the weight of the cut, 
since we know that the heat generated by a light cut is less than 
the heat generated by a heavy cut at the same speed. In order 
to test the theory it would therefore be sufficient first to measure 
the durability of a tool cutting at a slow speed under a light cut ; 
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| the depth of cut should then be increased, the speed remaining | 
| unaltered, and the durability again be measured, and so on, with | 


gradually increasing cuts; and we should expect to find the dura- 
| bility of the cutting edge increase with the depth of cut until it 
attained a maximum with a particular cut, after which the dura- 
bility should decrease as the cut was further increased. The 
| results when plotted out should give a curve similar to the speed 
| curve of the same steel 
| Experiments have been made on these lines, and the results are 


| shown in Figs. 8 toll. A carbon steel tool was run at 20ft. per 


| minute, and its durability was measured at each of a succession of | 


feeds. Similar series of tests were made at 40ft. and at 60ft. per 
minute. The resulting curves are shown in Fig. 8. A speed curve 
was then made from the same tool in the ordinary way, with 


If it had been fonnd that an increased cutting speed involved a | 
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have been natural to answer the first question by saying that we 
were dealing merely with the rubbing of metal against metal ; 
that this rubbing was more severe at the higher speeds, and 
therefore caused more rapid wear. But when we find that an 
increase in the cutting speed is actually accompanied by an 
increase in the durability of the tool, that this durability attains a 
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maximum at a certain speed, which is different for steels of 
different chemical composition, and that the durability then 


declines as the speed is further increased, it becomes evident that | 
The durability of the cutting | 


this explanation is insufficient. 
edge cannot depend simply on the rubbing of metal against metal, 
but it 
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Fig. 10 
namely, the evolution of heat and the consequent rise in the tem- 
perature of the cutting edge, a rise which naturally becomes 
greater as the speed increases. 

Assuming this to be the case, we find that the durability or 
wear-resisting property of all tool steels is relatively low at normal 


may depend on that which results from the rubbing, | 
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| constant feed and varying speeds, and this curve is shown in 
Fig. 9 It will be seen that in each case the durability of the tool 
increases to a maximum and _ then decreases. 
the results of the same experiments are given, with the durability 
of the tool expressed in miautes instead of in inches of tube turned 
away, and here again the similarity of the curves is sufficiently 
striking. 

These results give support to the heat theory ; but they cannot 
be said to establish its truth, since there is a possibility that the 
variations in durability which follow from changes of feed and from 
changes of speed, though similar in character, may be due to dif- 
ferent causes. It therefore seemed desirable to test the theory 
further by applying artificial heat to the tool while it was cutting. 

Durability tests are normally made on the testing machine, with 

| the cutting tool flooded with a copious stream of cold water, which 
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| is pumped up the interior of the test-tube by means of a circulat- 

| ing pump. 

| kept cold, and a rise of temperature can only take place in the 

| extreme cutting edge, which is embedded in the metal, and there- 
fore protected from contact with the water. It may be supposed 

| that at high speeds the cutting edge is raised toa temperature 

| sufficiently high to draw its temper, thus permitting successive 

| 

| 


seem to follow that at moderate speeds the rise of temperature is 
not sufficient to soften the steel, but that it has the contrary effect 
of hardening it, or otherwise increasing its capacity for resisting 
wear. 

Although the water does not come into actual contact with the 
cutting edge, it is certain that it exercises a considerable cooling 
effect by conducting heat away from the shaving as it is formed, 
and the amount of cooling will depend upon the temperature of 
the water. 

A speed curve was made from a vanadium steel tdol, the tests 
being made in the ordinary way, with cold water flooding the 


In Figs. 10 and 11 | 


In this way both the tube and the body of the tool are | 


portions of the edge to be more readily rubbed away ; and it would | 
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tool. This curve is shown in Fig. 12. The durabilit 
rose with great suddenness when the speed of 40ft. 
and this portion of the curve was selected for the he: 
Gas burners were placed under the tray of the testing mach; 
and the water was caused to circulate until its temperature beast 
constant at 65 deg. Cent. The durability of the tool was thee 
tested while cutting at 40ft. per minute and flooded with he 
water. The tool cut away 6.6in. of tube under these conditions, 
whereas it had only cut away 1.4in, at the same specd jn id 
water. This clearly shows that the increase of durability penn 
by the speed curve between 40ft. and 50ft. per minute was due to 
a rise in temperature caused by the increase in speed. ‘The renal 
is not surprising, since it is known that high-speed steels have the 
property of increasing in hardness as their temperature 
and it is probable that the new vanadium steels have 
property. 
| It does not, however, appear to have been established that the 
carbon steels possess this property ; hence, it was specially intorest 
ing to ascertain whether the application of artificial heat would have 
| the effect of raising the durability of a carbon steel tool, e 
| An experiment was made with a steel containing 1: 


Y of this stee) 
Was exceeded 
it experiment, 


IS raised, 
the same 





| carbon, which was quenched in water at 780 deg. Cont., ak 
tempered by immersion in a water bath for thirty minutes at 109 
| deg. Cent. A speed curve was made from this tool cutting under 
| cold water. This curve is shown at A—Fig. 13. The gas burners 
were then placed in Ce and the circulating water was bronght 
| to a temperature of 67 deg. Cent. A complete speed curve was 
made with the tool cutting in hot water, and is shown at BR 

Fig. 13. The result is exactly what would be expected, assuming 
| the heat theory to be correct. The speed curve is moved to the 
| left ; the durability of the tool is increased at all speeds below 

18ft. per minute, and decreased at all higher speeds. [+ wil] }, 
noticed that the maximum durability of the tool was considerably 

less when cutting in hot water ; and this is difficult to account for 
| except on the supposition that the tool had become somewhat 
| softened, either by continued immersion in the hot water or }yy 
| repeated grinding. In order to test this, a further speed curve 
was made from the same tool under cold water. This curve js 
shown at C—Fig. 13. _Itis much lower than either of the preceding 
curves, and it lies further to the right than the first curve A made 
with cold water. It will be shown later that a normal result of 
| drawing the temper of a tool is to lower the speed curve and move 
it to the right. 

These results appear to establish the heat theory of the 
durability of cutting tools, working under the special conditions of 
the tool steel testing machine. It remains to inquire how far this 
theory holds good when the tools are working under ordinary 
workshop conditions. 


To he continued.) 


CATALOGUES. 


Brockie-Pett Arc LAMP CoMPANY, Wimbledon, S.W. This 
firm has sent us a price list of Brockie-Pell are lamps and ar 
lighting accessories. 

THE Vincit Company, Limited, 67, Aldersgate-street, London 

| E.C.—This is a well got up catalogue dealing with goods made 
from the two artificial abrasives, carborundum and electrit: 

| RyYkNIELD Motor Company, Limited, Burton-on-Trent. — This is 

| a well compiled little pamphlet having reference to Ryknield 

industrial motors. Illustrations,. prices, and other particulars of 
| interest to buyers are given. 

SIEMENS BrorHers DyNAMO Works, Limited, Caxton House, 
Westminster, 5.W.—Three new pamphlets have been issued by 
this company. They deal with conduits and condui fittings, the 
‘* Zed” fuse system and installation accessories. 

Ws. Arnott AND Co., Coatbridge, near Glasgow.— This ix a 
nice booklet giving particulars and illustrations of Lancashir 
boilers, Cornish boilers, multitubular boilers, and vertical boilers 
Tables are included giving dimensions, heating surfaces, Xc. 

BALCKE AND Co., Limited, 27, Clement’s-lane, London, E.(. 
From this firm we have received a well got up little pamphlet dealing 
with centrifugal pumps. The construction of these pumps is fully 
described, and all particulars of interest to buyers are given. 

SIEMENS BroTHERS DyNAMo Works, Caxton House, West 

| minster.—This firm has sent us a list of lantern slides which may 

| be borrowed for lecture purposes,. These slides show a large 
| variety of the firm’s manufactures, ranging from small supplies to 
| complete electric installations. 

CONRAD KNAP AND Co., Limited, 11, Queen Victoria-street. 
London, E.C.—‘‘ Root” sectional water-tube steam boilers are 
dealt with in a tasteful little pamphlet to hand from this company. 
The chief improvements in the boilers now made by this firm are 
clearly set forth, and illustrations of the various types of ** Root 
boilers are given. 

F. ReEDDAWAY AND Co., Limited, 212, Shaftesbury-avenue 

| London, W.C.—A well got up catalogue which has been issued by 
this firm deals with fire hose and fittings for fire brigades and for 
the protection of buildings. The catalogue is well illustrated, and, 
in addition to dealing with ordinary fire appliances, it has refer 

| ence to several novelties. 
THE BritisH, IRIisH, AND COLONIAL DEPARTMENT THI 

MASCHINENFABRIK OERLIKON, 34-35, Oswaldestre House, Norfolk 

eived a pamphlet 


| 
| oO} 
| street, Strand, W.C.—From this firm we have re 
| which illustrates and describes portable electrically driven hand 
| drilling machines for direct current, single, two, and three-phase 
| alternating current. 
| JENS ORTEN-BOVING AND Co,, 94, Union-court, Old Broad-street, 
| E.C.—From this firm we have received a new catalogue which 
| deals with the Jahns governor operating upon the centrifugal, 
inertia, and combined centrifugal and inertia principles. This 
governor is suitable for the regulation of steam engines, gas 
engines, steam turbines, water turbines, &c 

JAMES ARCHDALE AND Co., Limited, Ledsam-street, Birming 
ham.—-The tenth edition of this firm’s illustrated catalogue on 
general and special machine tools has reached us. It is a well 

| bound little publication containing nearly three hundred pag' 
| which are devoted to illustrations and particulars of machine tools 
| of many kinds. An extensive index in the front of the catalogue 
| enables any specific information to be easily found. 

Tue A.E.G. EvectricaL Company, Limited, 121-125, Charing 
Cross-road, London, W.C.—This is an interesting pamphlet 
descriptive of the A.E.G. steam turbines. Drawings and illustra 

| tions are given of the governor gear bearings and other parts. 
We note that A E.G. turbo-dynamos are now made from 2 kilo- 
watts to 15,000 kilowatts, and that machines of both sizes are ' 
| actual operation. The catalogue is one which should be in the 
| hands of all those who are interested in steam turbines. 


es, 


| THe construction of the proposed street railways sub- 
| ways in Chicago has an interesting relation with the existing 
| tunnels of the Ilinois Tunnel Company. These tunnels lie at a 
| deeper level than that proposed for the subway, and are used for 
| the transportation of merchandise on narrow-gauge electric rail- 
ways. The building of the subway above them will probably be 
of advantage to the tunnel company, for it is likely that the exca- 
vated material will be removed through the tunnels, as has been 
the case in the excavations for a number of large buildings. If 
the tunnel company, which is in the hands of receivers, should get 
this business it would add appreciably to its income, 











THE ENGINEER 


475 





May 6, 1910 








THE 
OF 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Steady Trade. 

TRADE is steady, but without any marked animation, 
1 . 
ah unsatisfactory reports from America, is beginning to make 
jusiness can hardly be said to equal recent anticipations. There 
is a lack of anxiety to cover In finished iron circles that is contra- 
dictory to the suggestion of makers that the future of prices will be 
upward. Demand does not wear a buoyant aspect. Still, home 
consumers’ offers are continuous, and a considerable number of 
shipping offers are open from merchants, 

Raw Iron Situation. 

The raw iron situation is well maintained, but enthusiasm 
is wanting by buyers for new business, and there is not much buy- 
ing. Makers’ books, however, are quite full for the next two or 
three months, and many of them have already sold for longer de- 
liveries. They are not, therefore, complaining. Prices are quite 
firm, whether for prompt or forward, and on all hands it is 
admitted that raw material is not going to be cheaper. Consumers 
who do not provide for future wants will probably have to pay 
more money. Quotations are named at:—Forge pig iron: Staf- 
fordshire common, 48s. ; part-mine, 51s. to 52s.; best all-mine 
forge, 85s.; foundry, 90s.; cold blast Northamptonshire, 
40s. to 51s.; Derbyshire, 51s. to 5: Staffordshire forge, 
50s. to Sls, 6d.; best, 58s, to 59s, - 





Ne rth 








Vanufactured Iron. 

The mills and forges are generally fairly well engaged, 
though none of them can see very far ahead. Jronmasters are 
very desicous of gauging how far the inquiries which have reached 
them since quarter day are likely to eventuate, and what sort of a 
three months is before them. ‘These inquiries do not reveal any 
important alterations either in the volumes or condition of busi- 
ness, but so faras they go they are good. The marked bar iron 
houses are doing a very steady business, and common bar iron 
orders are of an average weight. Marked bar prices continue at 
£8 per ton, with £8 12s, 6d. for Lord Ward’s brand; second 
grace marked bars are 47, and unmarked £6 5s. to £6 7s, 6d. 
The common bar makers have now appointed a committee to 
ascertain the prospects of reconstituting the old association, and 
to report in a month's time how many firms are willing to join, 
Hoops are in fair demand at £6 15s., but tube strip is quiet at 
t§} 10s. to £6 15s, 


Sheets. 


The sheet iron trade is in an awkward position, No one 


knows quite what to make of the continual fall in galvanised | 


While | 


material, and the market is to some extent disorganised. 
authoritative information is wanting-—-for the galvanisers are pretty 
ri 


tion of corrugated sheets that has already been registered. To-day 


(Thursday) on Birmingham Exchange sheets of 24 w.g. were quoted | 


t11 5s., and some buyers asserted they could place at £11. Only 
tirms who were very well situated in the matter of orders held 
fast to £11 10s. Makers and buyers decline to agree as to the 
price of black sheets ; the dearness of pig iron will not admit of 
cheaper conditions, yet consumers press for lower values on the 
ground of the reduction in corrugated iron. Doubles command 
about £7 10s., and lattens £8 2s. 6d. Makers of stamping sheets 
record an active market at very firm figures. 
mild steel sheets are very busy, with prices all in their favour. 


Steel Trade. 


The steel trade keeps all that could be desired, saies being 


large and increasing, but some disquiet is occasioned by the 


distrust in the West of Scotland, steel masters fearing for the | 
effects in this district. At present prices remain at :— Bessemer | 
steel bars, £5 s.; Siemens sheet bars, £5 7s. tid.; angles, 
{6 7s, Od. to £610s.; girder plates, £6 17s. 6d. to £7: boiler 
plates, £8 ws. 6d. to £8 Se.; joists, £6 Je.; mild bars, £6 15s, 


to ¢t 


t7. 
Railway Rolling Stock. 

There is no great increase of activity in the railway 
rolling stock industry, but employment is steady. There is 
slightly more work available for carriage building, and the wagon 
shops are moderately employed ; but in both branches the Bir- 
mingham works are capable of a very much larger output. Com- 
petition, too, is particularly keen. The prospects of the industry, 
however, are believed to. be improving, and some good contracts 
are expected to be on the market shortly. The rapid railway 
development of South America has not yet come to an end, while 
a large loan has been raised by the Indian Government to finance 
important track extensions and equipment additions, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 
MANCHESTER, Thursday. 


Pig Iron Flat. 

THE tone on the [ron Exchange on Tuesday was extremely 
uiet, and business was slack to dullness. There was a general | 
complaint by merchants of the paucity of orders, The attendance 
was also very limited for Tuesday. No doubt the rather gloomy 
accounts from the United States, as well as the Continent, had 
something to do with. this state of things. While warrant iron was | 
lower, makers refused to make any concession in price, and 
Middlesbrough brands, as well as East Coast hematite, remain 
unchanged. East Coast hematite was about 6d. per ton lower ; 
Derbyshire and other English makes ruled unchanged; Scotch 
brands continue in buyers’ favour ; forge iron was about 6d. per 
ton lower on the week, 


Finished Iron and Steel. 

There was a quiet feeling in this department, with little 
or no change to note. There were a few odd lots of foreign 
pore on offer on almost the same terms as the English-made 
article, 


Copper, Tin, Lead. 

_ _ Copper: Sheets are quoted 29s. per ton lower, and under 
the influence of lower prices there was a better feeling. Tin: 
English ingots were rather lower on the week. Sheet lead: There 
Was no change to note in this department. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 55s. ; 
Derbyshire, 56s, 6d. to 57s.; Northamptonshire, 58s. to 58s. 6d.; 
‘iddlesbrough, open brands, prompt, 59s. 1d.; May-June, 60s. 
Scotch: Gartsherrie, 62s. to 62s. 6d. ; Glengarnock, 61s. 6d.; 
Kglinton, 61s., delivered Manchester. West Coast hematite, 
54s, to 69s, 6d.; East Coast ditto, 67s, 6d., both f.o.t. Delivered 
Heysham ; Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 59s. 6d. 
Eglinton, 59s. Delivered Preston: Gartsherrie, 61s. to 61s, 6d.; 
Glengarnock, 60s. 6d.; Eglinton, 60s, Finished iron: Bars, 
£6 lds.; hoops, £7 7s. 6d.: sheets, £8 to £8 2s. 6d. Steel: Bars, 
47; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d.; boiler plates, £7 12s, 6d, to £7 17s, 6d.; 











IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 


wrsistent decline in the North of England, attended by con- 


manufacturers somewhat doubtful of prospects, and the extent of 


lose it is conceded that something must be amiss by the reduc- | 


The makers of | 


plates for tank, girder and bridge work, £7 to £7 5s.; English 
billets, £5 5s. to £5 10s.; foreign ditto, £5 to £5 2s. 6d.; cold 
drawn steel, £9 10s. to £10. Copper: Sheets, £69; tough ingot, 
£60 ; best selected, £60 per ton. Copper tubes, 84d.; brass 
tubes, 6#d.; condenser, 7#d.; rolled brass, 64d.; brass wire, 6}d.; 
brass turning rods, 6}d.; yellow metal, 6d. per lb. Sheet lead, 
£16 10s. per ton. English tin ingots, £148 per ton, 


The Lancashire Coal Trade. 

There was about an average attendance on the Coal 
Exchange on Tuesday. Merchants reported a fair business passing 
in house coal. ‘aking into consideration the state of the cotton 
trade in Lancashire, there was a fair demand for slack. with some 





ordinary mixed numbers hematites are easier again, other descrip- 
tions are very firm at the following rates :—West Coast, 80s. to 
81s,; East Coast, 75s. to 76s. Other prices are :—Lincolnshire, 
No, 3 foundry, 53s, 6d.; No. 4 foundry, No. 4 forge, mottled and 
white, 52s. 6d ; basic, .; Derbyshire, No. 3 foundry, 53s. ; 
No, 4 forge, 52s. perton. The new furnace of the Redbourne [ron 
Company, of Frodingham, is now in blast, and it is producing 
about 800 tons per week, mostly, we understand, basic iron. 
The Renishaw Iron Company, Derbyshire, is putting another 
furnace in blast. 








Finished Iron. 
Finished iron continues a very disappointing branch, and 





disposition on the part of coal owners to put up prices by 6d. per 
ton. Steam coal generally was remarkably steady. There was an 
improved demand reported on shipping account. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
The hematite iron trade is again weaker. The demand 


those connected with the local industry are not looking for much 
improvement in the near future. They complain as much of the 
scarcity of new business as of the difficulty in getting specifications 
against existing contracts, and there is no doubt that the continual 
substitution of steel for iron is affecting the latter seriously. The 
manufacture of the bar iron at the present price of £6 15s, f.o.t. 
is said to be quite unremunerative. 





has slowed down during the past few days, on home as well as on 
foreign and colonial account. The consequence has shown itself ina 
reduction of prices. Makers are quoting 67s. 6d., compared with 69s. 
a week ago for mixed Bessemer numbers, and warrant iron has 
dropped to 65s, 9d, net cash. Business has been done at the 
latter tigure during the week. Smeiters are urging a difficulty | 
in making profit at present prices, as the advance in the 
cost of raw material has been relatively greater than the 
advance made in the price of crude iron. The fact is, the supply | 
of raw material is restricted. ‘The native iron mines are not pro- | 
ducing as much ore as formerly, and smelters have to depend to 
a great extent on foreign supplies, the price of which has lately 
been very high. Then, again, coke has gone up in price in conse- 
quence of the labour difficulty in the North of England and the 
consequent scarcity in deliveries, so much so that smelters have 
had to draw on Welsh and continental sources of supply. Makers 
are not so well off for orders as they have been, and there has not 
of late been as much buving for forward delivery. Two of the 
furnaces at the Derwent works of the West Cumberland Combine 
are being damped down owing to the high cost of raw materials ; 
but if cheaper terms can be arranged it is understood these 
furnaces wil! resume full blast in about six weeks. Warrant 
stocks now stand at 29,271 tons, and the stocks held by makers are 
| slightly in excess of what they have been. The demand for special 
hematite iron is fairly well maintained ; it is selling at from 69s. | 
to 73s. per ton, according to specification. Iron ore is rather de- 
pressed, and prices are lower, at 13s, 6d., 16s. 6d., and 20s. 6d. net 
at mines for ordinary medium and best classes. Large imports of 
foreizn ores are being brought to West Coast ports. 








| 
| 


Steel. 

There is a fairly steady demand for Bessemer classes of 
| steel, but practically nothing is being done in mild steel. The | 
chief product is that of heavy rails. It looks as though local 
makers of ship and boiler plates are still in a position of not being 
able to compete with makers elsewhere. 


Shipbuilding and Engineering. 

The Brazilian battleship Sao Paulo leaves Barrow on 
Saturday to take her triais on the Clyde. The keel of the 
Princess Royal, battleship-cruiser for the British Navy, 700ft. in 
length, was laid on Monday this week, and the keel of the Chinese 
cruiser will be laid in a few weeks. Vickers’ firm is very busy in 
the submarine department. Engineers are thronged with work, 
and boilermakers and ironfounders are very busy. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 
The Markets. 

A MUCH quieter tone is observable in the iron, coal, and 
steel trades of this district. but it is not thought to be due to | 
any real weakening of the position, but is rather a reflection of | 
the weaker situation in the speculative markets. Business is more 
or less hung up for the time being, but a favourable feature is the 
firm front which makers are still maintaining. Little has been 
| heard for some time past of the proposal to erect a plant for the 
manufacture of billets to supply Sheffield users on a kind of co- 
operative principle, but we understand that the idea of erecting 
the works at Middlesbrough has been abandoned in favour of a 
site nearer home, and that inquiries for the purpose of securing 
land in the vicinity of Doncaster or Frodingham are now being 
made. 


House Coal. 


In house coal prices remain unchanged, and, generally | 
There is little business being | 


speaking, are above contract rates. 
done, merchants deferring the question of contract renewals in 
the hope of securing easier prices, but at the present there is very 
little hkelihood of these being granted. Spot sales are being made 
at special rates, and cheap coal is rather pressed for sale. Best 
nuts are in steady request. Pit quotations remain as follows :— 
Best Barnsley, 12s. 6d. to 13s, 6d. per ton ; ditto, secondary sorts, 
10s, 6d. to 11s. per ton. 


Steam Coal. 

There has not been much change in the market for hard 
coal since we last wrote, and for shipping contracts 9s. 3d. to 
9s. 6d. per ton is steadily quoted. For industrial consumption 
there isa steady demand, Stocks at the collieries are nothing to 
speak of, and pit prices remain on the basis of the figures just 
given. Railway companies, who drew heavy supplies some time 
ago when the labour difficulty was acute in the coalfields, are now 
taking only bare contract supplies. 


Gas Coal and Slacks. 

The market for slacks is one of the strongest in the coal 
trade at present. Owing to some extent to the reduced outputs 
at house coal collieries, supplies are none too large, and there is a 
possibility of an advance in prices shortly. Best washed smalls 
are quoted from 5s, 6d. to 6s.; best hard slacks, 5s, 6d. to 5s, 9d.; 
seconds, 3s. 9d. to 4s. 3d. Coking smalls are in great request, 
especially washed qualities. Further gas coal contracts have been 
renewed at an advance of 1s, per ton, and a large tonnage is still 
leaving the pits. 


Coke. 

No alteration can be announced in coke, the market con- 
tinuing firm with a fairly steady demand. There is no decline in 
prices for best varieties from the high level recently ruling, and 
quotations at the ovens are :—Best washed, 12s. 9d. to 13s. 6d.; 
unwashed, 11s. 6d. to 12s. 6d. per ton. We understand that tae 
Nunnery Colliery Company, Limited, is about to commence the 
erection of a range of about forty by-product recovery coke ovens. 


The Iron Market. 

As reported last week; the tone of the local iron market is 
rather dull and inclined to weakness in common pigs. This is in 
sympathy with the decline in Cleveland iron, and also owing to the 
fact. that the finished iron trade is very badly placed for work at 
present. Second-hand sellers are offering iron below makers’ 
prices, but the general attitude of both buyers and sellers is ¢ 
waiting one, as it is recognised that the present situation of the 
iron market is largely the result of speculative influences which 
will disappear in time. In the meantime makers retain the 
premium of 2s. per ton for deliveries beyond July 30th, Although 


| engineers and others. 


The Steel Trades. 


The position of the steel trades has undergone no import- 
ant change. The railway steel branch continues very slack ; but 


| the foundries connected with the large establishments are busily 


employed. There is a fair demand for special forgings from marine 
The wire trade is giving a lot of work to 
Sheffield, both as regards finished material and for rods, &c. File 
makers are more active, there being a better demand for the higher 
qualities. Moderate business is reported in engineers’ and building 


| trade tools, and the departments of agricultural tools are securing 


a good deal of work. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 
THE experience as far as business in Cleveland pig iron is 
concerned this week is certainiy unfavourable, and quite different 
from what is usual at this season of the year. Generally in May 


| demand is brisk and prices on the up grade, but, unfortunately, 


that is not the case at present. The distribution of fresh orders 
is almost at a standstill, for consumers do not care to buy ina 
falling market, and wait until they have reason to believe that the 
bottom has been reached in prices. Instead of the quotations for 
Cleveland pig iron being the best of the year, they are actually 
the worst; in fact, they are the lowest that have been reported 
since last November. Cleveland warrants have dropped as low as 
49s. 6d. cash per ton, which is 2s. 10$d. per ton below the maxi- 
mum of 1910. No. 3 Cleveland G.M.B. pig iron has been reduced 
to 50s. per ton for May delivery, and a little business has been 
done at that figure, but only by consumers who cannot well put 
off buying. No. 1 is-at 52s. 6d., Nos. 4 foundry and 4 forge at 
49s. 6d., and mottled and white at 49s., for prompt delivery, 
prices which it was not expected would be reported in the spring 
season. To some extent the sagging of the market is due to the 
weak bulls realising, as they are disappointed that business has 
not turned out in accordance with their expectations, and they 
think it best to secure as much profit as they can, for apparently 
over the next few weeks the longer they hold the iron the less wiil 
they have to accept. Speculators are disquieted that business 


| with the United States has almost entirely subsided as far as 


Cleveland iron 4s concerned, whereas il was in the antumn believed 


| that the demand from America for Cleveland iron would be some- 
| thing like it was in 1907. The anticipations have not been fulfilled 


hecause the American ironmasters have more than satisfied the 
requirements of United States consumers, and now are blowing 
out furnaces. 


Hematite Pig Iron. 

Notwithstanding that nearly. all the trades that are con- 
sumers of hematite pig iron are actively employed and have good 
prospects, and that most producers of hematite iron are well off for 
orders, the downward movement in prices of this description of pig 
iron is continuing. The fall in prices was unexpected, and its con- 
tinuation was more so, and it appears to be due chiefly to the 
operations of second hands, who had considerable «juantities in their 
hands unsold, and the delivery of the iron becoming due, they are 
compelled to find a market for it, and so have to take less to 
tempt customers. Most of the sales of hematite just now are made 
by these second hands; makers are in no hurry to secure further 
contracts, as they are well sold ahead. The price of mixed 
numbers has this week been reduced to 66s. per ton for early f.o.b. 
deliveries, that representing a decline of 1s. perton within a fortnight. 
It is certainly a disappointment to find prices on the down grade at 
this season of the year, when mostly demand increases and quota- 
tions rise. But though the prices of pig iron have declined, those 
| of materials which for some time have been considered too high 
have not become in the least easier. The quotation for Rubio ore 
is still at 20s. 6d. per ton, c.i.f. Tees, but consumers cannot see 
their way to give it, and the figure is reallya nominalone. Fortu- 
nately, most consumers are well bought ahead, so that for the 
present they are independent of the ore market; but where they 
are not they are going to other districts than the north of Spain 
for supplies. Some Rubio ore is reported to have been sold at 21s. 
per ton for delivery over the second half of the year. Most sellers 
keep the price of furnace coke delivered on Teesside at 18s. per 
ton, but’ good qualities can be obtained at 17s. 6d., though that is 
relatively higher than the price of pig iron. 


WV anufactured Iron and Steel. 
While there is less pressure than was the case last month 








to buy finished iron and steel the market is very strongand healthy, 


and manufacturers generally have no reason to complain of the 
| state of their order-books ; 


this enables them to keep up their 
quotations, with the exception of galvanised and corrugated steel 
sheets, which are somewhat easier, owing to the keen competition 
among the producers, and now they are asking for 24 gauge £11 
to £11 5s., less 4 per cent. f.o.b. It is satisfactory to note the 
increasing exports, especially of steel, and this year’s quantities 
have been the best on record. From Middlesbrough last month 
no less than 58,880 tons of manufactured iron and steel were 
shipped, compared with 49,355 tons in April, 1909, and the four 


) 
months’ exports were 229,276 tons, against 207,918 tons in 1909. 
Shipbuilding, &c. 


The activity at the shipbuilding yards is continued, and 
shows no signs of abating, while the launches this year compare 
very favourably with those which had to be reported in 1908 and 
1909. H.M. Dreadnought battleship Hercules is to be launched 
at Jarrow next Tuesday, the christening ceremony being per- 
formed by Princess Alice (Duchess of Argyll). Ship repairing is 
moderately brisk. Smith’s Dock Company, at their new docks near 
Middlesbrough, have had plenty of work, and are found to be a 
great convenience for the large liners that now trade with the 
Tees. They have just had the P. and O. steamer Candia in their 
dock, and the Chyebassa is also due to go in. At their yard at 
North Shields the company have fitted the London oil-tank steamer 
Telena, owned by the Anglo-American Petroleum Company, with 
an oil fuel-burning installation. 








Coal and Coke. 

The labour troubles in Northumberland and Durham 
being at last over, the fourteen Northumberland collieries which 
were on strike having resumed operations this week, the market is 
returning to something like its normal condition, and the high 
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prices which have lately ’ruled“are giving place to more reasonable 
figures. _ Early in April 13s. was being asked for best steam coal, 
but now they can be got at 11s. 6d.. while small steams have 
dropped from 8s, to 6s. 9d. Durham gas coals have declined from 
lls. 3d. to 10s. 6d. ; coking coal, from 11s. to 10s.; and bunker 
coals, which ranged from 10s. 3d. to 1ls., according to quality, 
now vary from 9s. 9d. to 10s. 6d. There is a larger production and 
keener competition, not only among the colliery owners themselves, 
but with the merchants, who bought heavily in the early part of 
the year, and have supplies falling due to them which they are 
anxious to sell, and they underbid the collieries. Gas companies, 
which usually buy briskly at this season, are not doing much this 
year. Itis stated that the recent Eight Hours’ strike has cost 
the Northumberland Miners’ Association £75,000 in relief pay, and 
the men gained nothing by it. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


General State of Trade. 

THERE appears to have been a lack of fresh business in the 
manufacturing branches since last report, but the work in hand is 
sufficient in most instances to keep machinery going for some time 
A general weakness in markets, largely due, it is thought, to the 
course of business on the Stock Exchanges, has made merchants 
and consumers indifferent for the moment as to the purchase of 
raw material Still. the general impression is that the position of 
trade is sound, and that further expansion ere long is not at all 
unlikely. 

The Iron Market. 

The iron market was closed on Monday, a Stock Exchange 
and Scotch Bank Holiday. There had been a further decline in 
prices of warrants in the latter part of last week, and the decline 





was further accentuated on Tuesday, when the market developed | 


unusual weakness. In the course of the last four days upwards of 
50,000. tons of warrants have changed hands, and the lower 
prices are attributed to a variety of causes, chief among 
which appears to .e the dissatisfaction of holders with the 
recent course of the market. Business has been done in Cleve- 
land warrants from 50s. 3d. to 49s. 6d. cash. 50s. 74d. to 49s. 11d. 
one month, and Sls. 3d. to 50s. 6d. three months. Transactions 
are also recorded at 50s. 1d. for delivery in eleven days, 49s. 8d. 
seventeen days, and 51s, for 4th and 6th of June. The cash prices 
of Cleveland warrants have moved for the most part between 51s. 
and 52s since the beginning of the year. In December of last 
year, 49s. 104d. was touched, while in March, 1909, the rate was 
as low as 46s. Keeping these figures in view, the fall in prices 
during the last few days will probably not be regarded as anything 
very alarming. The lowest price of Cleveland warrants in recent 
years was in 1903, when 41s. 6d. was touched ; and it is curious to 
note that at the end of that year the stock in Connal’s Stores 
amounted to only 99,953 tons; whilst in 1905, when the lowest 
price of warrants was 45s. 2d., the stock reached 649,290 tons. The 
stock at present amounts to 124,500 tons. 


Scotch Makers’ Iron. 





| not satisfactory. 


The inquiry for Seotch makers’ pig iron has been quiet, | 


the present indifference on the part of buyers being attributed to 
the reaction in the warrant market. Prices of most brands have 
viven way in the last week or two to the extent of 6d. to 1s. per 
ton. The output has been maintained, and the course of the 
market has not influenced the ideas of makers toany great extent, 
owing to the good orders they have in hand. Govan and Monk- 
iend are quoted f.a.s. at Glasgow, Nos. 1, 58s.; Nos. 3, 56s.; 
Carnbroe, No. 1, 61s. 6d.; No. 3, 58s. 6d.; Clyde, No. 1, 62s. 6d.; 
vo. 3, 57s. 6d.: Gartsherrie and Calder, Nos. 1, 63s.; Nos. 3, 58&.; 
Summerlee, No. 1, 65s. 6d.; No 3, 60s. 6d.; Langloan, No. 1, 
67s. 6d.; No. 3, 62s. 6d.: Coltness, No. 1, 85s.: No. 3, 6ls.: 
Shotts, at Glasgow or Leith..No. 1, 63s.; No. 3, 58s.; Eglinton, 
at Ardrossan, No. 1, 58s. 6d.; No. 3, 57s.; Glengarnock, No. 1, 
65s.; No. 3, 60s.; Carron, at Grangemouth, No. 1, €5s. 6d.; No. 3, 
59s, 6d. The general variation in the prices of Scotch makers’ pig 
iron during the past four months has not exceeded 2s. per ton. 
There are at present 85 furnaces in blast, compared with 82 at this 
time last year, and of the total 46 are making hematite. 34 ordi- 
nary and special brands, and 5 basic iron. 


No. 


85s. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5633 tons, against 6300 in the corresponding 
week of 1909. During the first four months of the year the ship- 
ments have amounted to 94.611 tons, compared with 95,296 in the 
same period of last year. The quantity sent coastwise was 50,577 
tons, against 56,243 in the same period of last year, and the 
foreign shipments reached 44,034 tons, compared with 39,053 in 
the first four months of 1909. The exports of the four months 
were distributed as follows :— 

1910. 
8210 
3646 
3394 


Canada 

United States 
South America 
Australia 

India 

France 

Italy 

Russia 

Holland 

Germany 
oe 
Spain and Portugal 
China and Japan 
Other countries 


The Hematite Trade. 


There is a large quantity of hematite pig iron going into 
consumption at the steel works, but the amount of fresh buying | 
| iron: Hematite mixed numbers, 66s. cash, and 66s. 4d. month; 


has been restricted, and the result is easier prices. Scotch hema- 
tite is 1s. lower, merchants quoting 71s. 6d. per ton for delivery at 
West of Scotland steel works. 


cash, and 66s. one month, f.o.b. at Cumberland ports. During 
the past six days twenty cargoes of hematite ore have been landed 
in the Clyde, and the amount of the arrivals for the year to date 
is fully 100,000 tons ahead of the quantity received in the corre- 
sponding period of last year. 


Finished Iron and Steel. 

There is a quieter feeling in the malleable iron trade, and 
prices are unsatisfactory. In the steel works there is great activity, 
and considerable pressure for delivery, but the amount of new 
business done is reported to have been comparatively small. This 
is ascribed to the easier feeling in the iron market, and the 
differences in the steel combine. These latter were the subject of 
consideration at a prolonged meeting of steel makers in Glasgow 
on Tuesday, but no definite resolution could be reached. An 
adjournment was made until Tuesday next, and. in the meantime, 
the questions in dispute are to be considered at a meeting with 
the English steel makersin London on Friday. It is now reported 
that a company that has been compensated during the past year 
for keeping its works closed, is of opinion that as trade is now much 
busier, the amount of the compensation ought to be increased, and 
it is said that this matter will have to be dealt with, as well as the 
question of English and Scottish differential rates of prices. Ship 
angles are quoted £6 5s., and ship plates £6 12s. 6d., less the 
usual discount. Business in thin sheets continues very active. 
There is increasing activity in the boiler-making trade, and it is 





| was about to be broken. The dismissal of men 
| a good deal of bad feeling. 
| danger was averted. 


Business has been done in our | 
market this week in Cumberland hematite warrants at 65s. 6d. | 


| and £150 17s. 6d. three months. 


| 


| 


| 


reported that competition in boiler plates is now threatened from 
the United States, although it may be doubted whether much 
importance can be attached to the statement. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week's Coal Trade. 

THE week began with a better inquiry. There were large 
tonnages for early shipment, and loading operations were con- 
ducted with spirit. Best steams commanded the most attention, 
but drys were in favour, and there was a tolerably good demand 
for smalls, Patent fuel was described as hard, pilch being high 
and small coals acting adversely. The shipment during the week | 
was not quite up to the mark. The River Plate and Buenos Ayres, | 
Caen, and Teneriffe were ports chosen for a few cargoes, but there 
was an absence of the heavy loadings for Venice and other destina- | 
tions which have been so conspicuous of late. 





Upset at Collieries. 

The disquietude continues in several districts. Notice 
has been given in at Garth and Maesteg collieries. There was a | 
rumour that this was due to a change of ownership, but the 
management states that this is incorrect, but objects to state the 
cause. The men at Rhymney put in notice, but have agreed to 
postpone action. At the anthracite collieries the enginemen and 
stokers have put in notices. These pits are outside the Miners’ 
Federation, and will affect 16,000 men. Mr. Keir Hardie con- | 
demned the action of the nightmen in forming a separate union, | 
and said the colliers should league themselves together for mutual | 
strength. This, he added, is what coal owners are doing, and he | 
predicted that the tendency of the coal trade was to form one | 
huge trust and the whole of the coaifields would be under its 
control and direction. 


Latest Quotations, Cardiff. 

Best large, ]6s. 6d. to 16s. 9d.; seconds, 15s 9d. 
16s. 3d.; ordinaries, 15s. to 15s. 6d.; best drys, lds. 9d. 
16s, 3d.; ordinary drys, 14s. 6d. to 15s,; best washed nuts, 13s. 
to 13s. 9d.; seconds, 12s. 6d. to 13s.; best peas, 12s. to 
12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 8s. 6d. to | 
9s.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 7s. 3d. to 8s.; 
inferior sorts, 6s. 6d. to 7s. ; very best Monmouthshire black | 
vein, 15s. 3d. to 15s. 9d; ordinary Western Valleys, 14s. 6d. to | 


to | 
to 
3d. 


15s.; best Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. 6d. to | 
13s. 9d. Bituminous coal: Very best households, 17s. 6d. to 18s. ; 
best ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, large, 17s. to 
17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; 
No. 2 Rhondda, large, 13s. to 13s. 6d.; through and through, 
10s. 6d. to 11s.; smalls, 7s. 3d. to 7s. 9d. Patent fuel, 15s, 6d. 
to lés. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 
20s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 17s. 9d. to 
18s, 3d. 


Newport Coals. 

A rather quiet tone prevails. The tonnage position is | 
Best black steady at quoted figures, 15s. to 
15s. 6d.; Western Valleys, 14s. 3d. to 14s. 9d.; Eastern, 13s. 9d. 
to 14s.; other sorts, 13s, 3d. to 13s. 9d.; best small, 7s. 9d. to 
8s.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. to 7s. 3d. Bitu 
minous coal: Best household, 15s. 6d. to 16s.; seconds, 14s. to 15s. 
Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 19s.; fur 
nace, 17s. to 17s. 6d. _‘Pitwood, ex ship, 18s. to 18s. 3d. The 
tone of the market is rather quiet. 


Swansea Coal. 

The anthracite market to-day was good for nearly all 
descriptions. Swansea: Bulky large in good demand, values | 
moving upwards, but red vein was weaker. Machine-made | 
large beans tirm at last quotations. Better inquiry for French | 
nuts ; German nuts slow in moving off. Rubbly culm steady ; duff 
sluggish. In steam coal little done ; steam, through, and bunker | 
kinds easy. Latest :—Anthracite, 23s, to 24s. net ; second malting, | 
large, 21s. to 22s. net; big vein, large, 15s. to 16s., less 24 ; 
red vein, large, 12s. to 14s. 6d., less % machine-made cobbles, 
20s. 6d. to 22s. 6d. net; Paris nuts, 22s. 6d. to 23s. 6d. net ; 
French nuts, 23s. to 24s. 6d. net ; German nuts, 22s. to 23s. 6d.; | 
beans, 21s. to 22s. net ; machine-made large peas, 11s. to 11s. 6d. 
net; fine peas, 9s. 6d. to 10s. 6d. net; rubbly culm, 3d. 
to 5s. 9d., less 24 duff, 3s. 3d. to 3s, 6d. net. Steam | 
coal: Best large, 17s. to 17s. 6d., less 24; seconds, 13s. td. to 14s., 
less 24; bunkers, 10s. to 11s. 3d., less 25; small, 7s. to 9s., less 24. 
Bituminous coal:—No. 3 Rhondda, large, 17s. 6d. to 18s. 6d., 
less 24; through. 14s. 9d. to 15s. 6d., less 24; small, 11s. to 
lls. 6d., less 24; patent fuel, 13s. 6d. to 14s., less 24. Coal | 
quotations are all f.o.b. net cash thirty days. 


os. 


2 


Tin-plate. 

A leading feature of last week at Swansea was the heavy 
shipment to the Far East. The previous week recorded a very 
large consignment to New York, and so long as the American | 
trade is fairly strong, these occasional despatches on Far East 
account give animation to the trade. Both at Llanelly and 
Swansea the outlook is remarkably good. There was a fear that | 
the tranquility which has so long marked the tin-plate industry | 
at Dafen works caused | 
Fortunately, tact was shown and 
Last week the shipments of tin-plate at 
Swansea were within a trifle of 90,000 boxes ; 181 tons left Port | 
Talbot, Llanelly shipped a fair total, and there are now strong 
indications that the new works of R. Thomas and Co, will not be 
long before adding a substantial quota. The chief works of the | 
district are reported well off for orders, 


Iron and Steel. 

Latest market quotations at Swansea are as follows :—Pig | 
Middlesbrough, 49s. 7d. cash, and 49s. 1ld. month; Scotch, 
55s. 74d. cash, and 55s. 114d. month; Welsh hematite, 72s. 6d. to 
73s. delivered; East Coast hematite, 71s. 6d. ¢.i.f. Steel bars: 
Siemens, £5 2s. 6d. to £5 5s.; Bessemer. £5 2s. 6d. to £5 5s. 
Rubio ore, Newport and Cardiff, 19s. 9d. to 20s. 3d. (on basis of 
50 per cent. iron). Other quotations:—Block tin: £149 12s. 6d. 
Copper: £55 11s, 3d. cash, and 
£56 12s, 6d. three months. Lead: English, £12 17s. 6d.; Spanish, 
£12 7s. 6d.; spelter, £22. Silver, 24}%d. per ounce. Ordinary 
tin-plates, 13s. ~ Ternes, 23s. 6d. to 23s. 9d. C.A. roofing 
sheets, £8 17s. 6d. per ton. Big sheets for galvanising, £8 15s. 
per ton. Finished black plates, £10 7s. 6d. to £10 10s. per ton. 
Galvanised sheets, 24g., £11 10s. to £12 per ton. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

BUSINESS in iron and steel is quiet, but regular. The 
strike in the building department is keenly felt, as are also the 
unfavourable results of the negotiations concerning the prolonga- 
tion of the Pig Iron Convention. Siegerland ironmasters are doing 
a fair trade, the amount of fresh work coming in having slightly 
increased ; prices show more stiffness, German foundry pig, 
No. 1, stands at M. 64; No. 3, M. 62; forge pig, M. 59 to M. 60; 
iron for steel making, M. 60 to M. 62; spiegeleisen, M. 63 to M. 64; 
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| iron and steel. 


| inland firms try to find a market in Posen and Poland, 


| months, but there 


| likely to prevail for the remainder of the year. 


| whose Technical College the Faculty 


Luxemburg foundry pig, No. 3, M. 55 toM. 56, free Luxem. 
burg; hematite, M. 55 to 56, free Oberhausen, The 
decrease in the awe for scrap iron amounts to M. 5 pt, for 
all sorts since the beginning of the year, owing to plentiful offers 
The condition of the steel works is pretty satisfactory, especially of 
those engaged in the production of common sorts. Owing to keen 
competition among the inland works, prices have frequently to be 
reduced until they leave no profit. More life is shown in heayy 
plates, some rather extensive orders in ship plates guaranteeing 
employment for several weeks to come. At a recent meeting of 
the Heavy Plate Convention an advance of M. 8 p.t. for i mm 
plates, and M, 3 p.t. for 15 mm, plates was proposed, but in spite 
of the improving condition of the plate business, an advance of 
M. 2.50 p.t. only was resolved upon. The export bounty of th Steel 
Convention continues at M. 10 p.t. as before. Satisfactory accounts 
are given of the foundries and tool factories. ' 


List Quotations. 
Latest official rates, given on the Diisseldorf 'Change on 
April 15th, were as follows :—Raw spathose ore, M. 10.90; roasted 


| ditto, M. 15.50; Nassau red iron ore, M. 12.50 to M. 13 p.t., net at 


mines ; spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65: 
white forge pig, Rhenish-Westphalian and Siegerland brands, 
M. 58 to M. 60; iron for steel making, M. 62 to M. 63; German 
Bessemer, M. 63 to M. 65; basic, M. 55 to M. 56; forge pig, free 
Luxemberg, M. 50 to M. 52; Luxemberg foundry pig, No. 3, M. 56 - 
German foundry, No. 1, M. 63 to M. 65; No. 3, M. 62 to M. 64: 
German hematite, M. 65 to M. 66; common bars in basic, M. 110 
to M. 115; iron bars, M. 130; hoops, M. 137.50 to M. 142.50 ; stee| 
plates, M. 117.50 to M. 120; boiler plates, M. 127.50 to M. 130; 
sheets, M. 140 to M. 145 ; drawn wire, in iron or steel, M, 1:30, a}| 
per ton at works. 


From the Silesian Iron Market. 

Not much of interest*can be reported of the business in 
On the whole, a little more activity is felt, orders 
now coming to hand pretty freely. The reductions in output have 
become less frequent, and prices show firmness in most instances, 
Latest rates are :—M. 62 to M. 64 p.t. for foundry pig; M. 67 
to M. 70 for hematite ; and M.57 to M.59 p.t. for forge 
Bars stand at M. 97 to M. 120 in Silesia ; boiler plates, M. 122.50 
to M. 130; steel plates, M. 117 to M. 125; thin plates, M. 122.50 to 
M. 130 ; sheets, M. 125 to M. 135; steel wire, M 127, all per ton at 
works. The output in pig iron continues to show a decrease, being 
75,415 tons lower in 1909 than in 1908. The ironworks of Western 
Germany are doing more business from year to year in Silesia, and 
The 


| Silesian Zine Works employ 13,200 men, who are earning nearly 


M. 11,245,100 in wages per annum. The output of sulphate of 
zine is 402,582 t., lead ore 60,000 t., pyrites 7817 t. The value 
of output is about M.34,539,508 t. per year. The business in 
zinc is quiet. 


Coal in Germany. 

In Upper Silesia a pretty lively business was done during’ 
the week, inland and foreign inquiry being good. Deliveries in the 
first two weeks of April have been on an average 8525 wagons per 
day, as compared with 7440 wagons in the last two weeks of 
March, and against 7885 wagons in the last two weeks of April, 
1909. Rhenish- Westphalian coalowners complain of a slow demand 
in house coal, but engine fuel meets with good request. For cok 
an advance of M. 2 per ton is generally expected for the autumn 


Accounts from France. 

The orders given out secure good activity for some 
is, on the whole, less life stirring than was 
anticipated. The heavy marine requirements that were ex 
pected to be given out have been considerably reduced. — There 
is, however, much firmness shown, and a healthy condition is 
A fair trade is 
Further 


done in coal, and more firmness is shown than before é 
Stocks in 


advances in quotations are expected for September. 
house coal are heavy, owing to slow demand. 


No Change on the Belgian Market. 

The want of briskness and the uncertainty prevailing in 
some departments of the Belgian iron industry have caused consider 
able disappointment among ironmasters and dealers. No specu 
lative business is done. Except for bars and plates, which went 
down ls. and 2s, last week, prices remain firm as before. In the 
bar trade the absence of orders from East Asia is keenly felt. 
tails meet with good demand at firm quotations, whereas girders 
are somewhat dull, and concessions in prices remain the order of 
the day. Pig iron is exceedingly firm. Home consumption 
increases strongly, and though output rises from month to month, 
191,512 t. had to be imported in the first quarter of this year, ss 
compared with only 97,927 t. in the corresponding period of last 
year. Import in iron ore during the period mentioned rose from 
978,522 t. to 1,203,448 t. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


DAVIES AND RANSOME, Caxton House, Westminster, have lately 
been appointed the sole agents in London and the South of Eng 


| land forthe Buffoline Noiseless Gear Company, of Levenshulme, 


Manchester. 

THE University of Sheffield, at its last meeting, appointed Mr. 
F. Oxley to the newly instituted Lectureship in Mining, and Mr. 
H. K. Stephenson, J.P., representative of the University on the 
West Riding County Association. 

ON the nomination of the Society of Merchant Venturers, in 
of Engineering of the 
University is provided and maintained, the Council has appointed 
Mr. J. C. Inglis, President of the Institution of Civil Engineers, « 
member of the Board of that Faculty. 

THE Dudbridge Ironworks, Limited, of Stroud, Glos., ask us to 
state that the new type Dudbridge suction gas engines have been 
awarded a gold medal at the exhibition held last month in Souss¢ 
(Susa) in the French province of Tunis, Africa. These engines 
were exhibited by the agents of Messrs, Robey and Co., Limited. 

Mr. THomas W. How, of 15, Victoria-street, Westminster, 
the managing director of the Empire Roller Bearings Company, 
Limited, has been appointed manager and consulting director of 
the Horsfall Destructor Company, of Pershore, in succession to the 
late Mr. Arthur Greenwood. The business of both companies will 
be directed from 15, Victoria-street, Westminster, S W. 





INSTITUTE OF CHEMISTRY.—The following is the pass list in the 
recent April examinations:—In the Intermediate Examination, 
of eleven candidates eight passed: A. Cunningham, A. 
Eldridge, J. W. Flint, B.A., A. Gemmell, B Sc., H. Lowe, B.Sc., 
J. Porter, H. Shankster, T. A. Smith Two candidates passed 
the Final Examination in Mineral Chemistry : J. Shelton, 
J. Weintroube, B.Sc.; and one in Physical Chemistry: F. G. 
Martin. Of two candidates who presented themselves in Organic 
Chemistry one passed; W. 'T. Munro ; and of twelve examined in 
the Chemistry of Food and Drugs eight passed: B, M. Brown, 
B.Sc., C. L, L. Claremont, B.&c., R. L. Collett, B.A., 8. Elliott, 
L, Goodbap, T. 8, Haines, G, F. Morrell, and 8. Smith. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 20th. 

ue construction of pipe lines for the transportation of oil and 
gas is receiving a good deal of consideration this year because of 
the spread of industrial activities and the broadening demand for 
fuel and power, especially in lore remote sections of the country. 
The latest important enterprise in this direction is the laying of a 
pipe line from Southern California eastward to the smelters along 
its line and to railroad companies, thence into Mexico, with 
numerous branches all along its course. | The line will be from 
1800 to 2000 miles long. It will be of Sin pipe, 28 1b. per foot, 
and it will require about 150,000 tons of pipe. The problem of the 
future supply of oil is also receiving attention, and some of the 
Jean ores in the eastern States will probably be developed. The 
Lake Superior region is pretty well defined and controlled, but the 
evidences of new deposits in other localities are watched with 
interest. Pig iron is being now manufactured on the Pacific 
Coast, and other furnace enterprises may develop as a result of 
the uncovering of new supplies of ore, The general steel industry 
js in excellent shape, though this week’s business has been light. 
Transactions in eastern and western markets for the week, so far 
as reported, figure up 80,000 tons, The manufacturers of iron 
and steel have no apprehensions as to the outcome of the summer 
and autumn demand, Plate manufacturers are easily sold up to 
{ugust Ist. The new sheet and tin-plate mills at Gary, Indiana, 
will call for 8500 tons. Merchant steel is still being called for, 
and, in consequence of heavy contracts placed, prices to-day are 
14 cents per pound, 

An adjustment in wages is in progress not only in the 
jron and steel industries and railroad companies, but in many 
other industries, and promises to result in harmony. Serious 
strikes were contemplated as an outcome of high prices, and the 
action which is being taken has allayed much of the apprehension 
which existed a few weeks ago. During the past week between 
20,000,000 Ib. and 30,000,000 Ib. of copper changed hands at from 12% | 
to 13 cents. The demand for the next week or two will be heavier, | 
now that it is believed that prices have touched bottom. Navigation | 
hav been opened in the north-west, and large shipments wil] be 
made in that quarter. Lead is fairly active on a basis of 4.40. 
Reports from the lead fields are of a highly encouraging nature, 
and mining operations are being pushed. 








New York, April 27th. 

The orders for steel rails placed during the past week amounted 
to about 30,000 tons, nearly all for roads in the New England and | 
Lake regions. A great many small extensions are to be made, and 
quite an amount of track is to be re-laid with heavier rails 
Recent inquiries from railroad companies indicate that the railroad | 
companies will be fairly liberal buyers of rails, and this season’s rail 
business will be somewhat in excess of last year’s business. The car | 
builders and the locomotive builders are enjoying an excellent trade, 
and both of these branches of industry are able to keep sold up for 
three or four months ahead. The Pennsylvania Railroad has | 
ordered eighty locomotives to be built by the Baldwins, and other | 
roads have contracted within a week for sixty-five engines, nearly | 
all of them large size. The car builders are booking heavy orders, the 
latest being by the New York Central lines for about 15,000 cars 
and the Baltimore and Ohio about 18,000. These orders will call 
for about 360,000 tons of steel for their construction. Orders 
booked during the current month amount to 8500 cars. Other 
roads are figuring upon a marked increase in their rolling stock. 
The railroads generally are adding to their equipment, and are 
expanding machine shop facilities, which is shown directly in the | 
placing of large orders for machinery and tools. Hardware manu- | 
facturers are liberal buyers of steel and other finished material for 
use in the manufacture of tools and hardware. The general trade 
outlook is encouraging, although there are symptoms of weakening 
prices, with a concurrent falling off of orders, which may be | 
explained by the belief of a lower range of prices for furnace and 
mill products, excepting iron and steel plates. The requirements 
of steel plates seem to grow, and from unexpected quarters. The | 
steel car builders are the heaviest buyers. 

Much material is wanted for blast furnace work. The Lake | 
shipyards are full of work, and they are constantly calling for | 
plates, and the New York barge canals are also in the market for 
large supplies. The plate mills will have their capacity taxed for 
an indetinite period. There is also a good market for structural 
material, though prices are occasionally shaded, and a great deal 
of bridgework is to be undertaken, mainly on Far Western lines. 
The copper market is once more quict, and the lowest quotable 
price for electrolytic is 12.80 per pound. A lower range is pre- | 
dicted by certain large consumers, which may be realised, though 
the market for copper is one which cannot be anticipated. The 
lead market is quiet, and brokers say that for a week or two past 
consumptive demand is not keeping up with production. By 
reason of rumours, the supplies of tin are being held back from 
the East Indies to aid ‘ bull” interests in London. 





THE RoyaL ScHoo. or Mines.—The thirty-seventh annual 
dinner of the old students of the Royal School of Mines will be | 
held on Thursday, May 26th, at 7 o'clock p.m. for 7.30 p.m., at the | 
Hotel Cecil, Strand, W.C. (Victoria Hall). The chair will be | 
taken by Sir Thomas H. Holland, K.C.I.E., F.R.S.. late Director 
of the Geological Survey of India. 

ANNUAL REPORT OF THE Motor Union —The Motor Union's 
annual report for 1909 has been issued tothe members. During the 
last twelve months the progress made has been exceptional. The 
individual membership roll increased during the year by over 40 
per cent. The individual members of the Motor Union numbered 
little short of 10,000 at the end of the year, to which must be 
added between 3000 and 4000 belonging to the clubs and organi- 
sations which are affiliated to the Union. The balance-sheet and 
income and expenditure account, which form an appendix to the 
annual report, show that the financial position of the Union has 
been very greatly strengthened during 1909. The formation of an 
aviation section, the removal of the headquarters to larger and 
more convenient premises at Westminster, are other indications of | 
healthy development. The work of the Motor Union is sum- | 
marised under the names of the various committees by whose diree- 
tions it was carried out. It is only possible, however, to select a 
few facts. First, the Legal Committee dealt with 615 applications 
for legal assistance during the year, financially supporting a number 
of important cases in which the points at issue were of general 
interest to motorists. Under the direction of the Organisation 
Committee the Union’s organisation in the provinces has been | 
strengthened by the formation of twenty-one local centres. The 
Engineering and Technical Committee dealt with 187 cases during 
the year, and were also responsible for the issue of the Motor 
Union driving certificates, for which 15 examinations were held in 
london and the provinces. One of the most useful branches of 
the Union’s work, the benefit of which is reaped, not only by 
members, but by all motorists, is the issue of suitable warning 
notices for dangerous places on the roads throughout the country. 
Of these 815 were issued and erected during 1909. The Touring 
Committee have done much to increase facilities for motor touring 
both at home and abroad. They have appointed during the year 
200 hotels and 283 repairers, and also additional Motor Union 
agents in the principal touring centres of the Continent. The 
Union’s efforts to suppress inconsiderate driving have not been 





relaxed. The Highways Protection Committee took up 58 cases 

uring the year, whilst 11 cases of stone-throwing and 5 of 
obstruction were dealt with, the offenders being successfully prose- 
cuted in several instances, . 








} such as a pinion C keyed to the crank shaft. 5 
| to the upper end of the spindle E and gears with teeth formed on 


| and ball races H are 
| lower edge of the flange F of the cylinder cover. 
also preferably provided between the bearings of the spindle E | 
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BRITISH PATENT SPECIFICATIONS. 


When an it is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given +8 the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 
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STEAM GENERATORS. 


8480. April 8th, 1909.—IMPpROVEMENTS IN MEANS FOR PROMOTING 
CIRCULATION IN STEAM BOILERS, Circulators Limited, Sidney 
John Ross and Harry Schofield, all of 118, Leadenhall-street, 

LC. 


The device described in this specification consists of a hollow 
saddle, pear-shaped in plan, and mounted on the upper surface of 
the furnace flue, where it is held by straps passing through lugs 
on its sides. Where the edge of the saddle fits down on to the 
furnace crown its periphery is scalloped, as shown at A, and 
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| immediately inside the shell over each opening a shelf B projects 


inwardly, Heat transmitted through the furnace crown causes 


| the generation of steam within the saddle with a consequent 


expulsion of water through the contracted neck as at C, and an 
intake of water through the mouths A. The shelves B are 
intended to prevent any backrush of water through these mouths. 
A modification is described showing the application of the 
principle to a furnace with cross tubes.—A pri/ 13th, 1910. 


INTERNAL COMBUSTION ENGINES. 
7841. April Ist, 1909.—IMPROVEMENTS IN AND RELATING TO THE 


VALVE MECHANISM OF INTERNAL COMBUSTION ENGINES, 
Frederick John Reader, of 11, Francis-street, North Wool- 


wich, Essex: Andrew Ernest Taggart, of 14a, California- 
terrace, North Woolwich, Essex; and Ernest Alfred 
Wilderspin of 84, Wanstead Park-avenue, Manor Park, 


London, E. 
A rotary movement is imparted to the valve A by means of gear 
A pinion R is keyed 


the lower flange or edge of the valve A. The cylinder cover is 
provided with a downwardly protruding flange F which surrounds 
the valve A, so that the main part of the valve A lies within an 
annular space between the flange F of the cover and the cylinder, 
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the toothed part thereof protruding for engagement with a pinion 
of the operating gear. Adjustable lock nuts G are provided on a 
screwed portion of the cylinder for adjustment of the valve ring A 
interposed between the lock nuts and the 
Ball races X are 


and the pinions. Vvalve ports S are provided in the valve 

ring A which on rotary movement being given to the valve 

register with an inlet port or ports P formed in the wall 

of the cylinder and in the flange of the cylinder cover, and 

also with an outlet port or ports M formed in a similar manner as 

the inlet port or ports N, the relative positions of the inlet and 

outlet ports being determined according to the ratio of the gearing 

employed and according to the cycle on which the engine operates. 
April 13th, 1910. 

30,074. 
VALVE GEAR FOR INTERNAL COMBUSTION ENGINES, Michael 
Scott-Robinson, 24, Norfolk House-road, Streatham, London, 
S.W., and the M. and W. Motor Syndicate, Limited, 199, 
Piccadilly, London, W.C. 

The specification of this patent states that crank-operated valves 


December 23rd, 1909.—IMPROVEMENTS IN VALVES AND | 


for internal combustion engines cannot be set like those worked by 
cams so as to give independence in the choice of the times at 
which port opening and closing take place. Any alteration in the 
time at which one event takes place has hitherto unavoidably 
involved a corresponding change in the time of the other. The 
gear herewith described overcomes this objecticn. AB are the 
admission and exhaust piston valves respectively. Each works in 
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a cylinder having ports C. A crank shaft D driven by 2 to 1 
gearing from the main shaft operates the two valves. By con- 
trolling the position of the valve crank shaft the object in view is 
attained. Thus. as shown in the engraving, the crank-shaft 
journals are off-set from the centre line of the valves, and for any 
given set of conditions, it is claimed, a value for this off-set can be 
found so as to fulfil them By off-setting in this manner an 
additional advantage, namely, a rapid closure of the valves after 
they have passed the ports, is obtained.—<A pril 13th, 1910. 


DYNAMOS AND MOTORS. 


9133. April 17th, 1909.—IMPROVEMENTS RELATING TO ENCLOSED 
ELEcTRIC MACHINES, Henry Alexander Mavor and Mavor and 
Coulson, Limited, both of 47, Broad-street, Mile End, 
Glasgow. 

The object of this invention is to provide improved and simplified 
forms of envelope in which the end cover portion adjacent to the 
pulley or shaft of the machine has an inlet or an outlet that is co- 
axial with such shaft, and hence adapted, if desired, to allow of 
fan blades being attached to the driving pulley, so as to extend 
into the envelope, the envelope being entirely independent of the 
shaft and bearings of the machine, so that the latter can be used 
without the envelope if required. F is the outer shell or envelope 
of the motor, G are internal fins extending from the shell E into 
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an annular space H between the stator B and the shell E, and Rk 
are external fins extending in a similar way into the space J 
between the shells Eand F. The path of the hot air in the motor 
is indicated by the feathered arrows, being circulated in such ¢ 
by a fan K. The cooling air is circulated through the space J, as 
indicated by the non-feathered arrows, by fan blades M secured to 
the pulley N, which latter may have a perforated web O to assist 
in directing air into the space J. In the two lower engravings the 
shell E, in lieu of being provided with internal and external fins, 
is formed with corrugations P, the arrangement in other respects, 
however, being identical with that illustrated in the upper en- 


graving. Another modification is also dealt with.—Apri 13¢, 
1910. 
4171. February 19th, 1910.—IMPROVEMENTS IN OR RELATING TO 


ELECTRO-MAGNETIC BRAKES, The Westinghouse Electric Com- 
pany, Limited, of 2, Norfolk-street, Strand, London. 
According to the arrangement heretofore employed the ordinary 
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service applications of the brakes are effected by supplying the 
shunt winding with current from a source of constant voltage 
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478 
such, for instance, as the overhead trolley wire of the system, 
while the series winding of the brake magnet is employed only for 
emergency applications of the brakes, the motors being connected 
to the winding in the manner already well known. A and 


indicate respectively the shunt and series windings of the brake | 
magnet. Between the former and the trolley a resistance C may be | 


connected. The car motors D and E are shown connected up ina 


known manner in series with the series winding B of the brake | 


magnet, 
such a manner that when closed it short-circnits the resistance C, 
thus admitting full trolley voltage to the shunt winding A of the 
brake magnet, the arrangement 
amount of current is admitted to the shunt winding to fully satu- 
rate the core of the brake magnet. If desired, other switches H 


The switch F is the emergency switch, connected in | 


being such that a sufficient | 


and K may be provided, and placed respectively under.the control | 


of the conductor and the passengers as mentioned above. 
advantage of this arrangement and employment of the shunt 
winding of the brake magnet consists herein, that in case the 


The | 


wheels of a car skid. for instance, when descending a gradient, an | 


additional source of current other than the driving motors is avail 
able, whereby the full braking power of the brake magnet can be 
promptly applied.— «A pré/ 13th, 1910. 


SHIPS AND BOATS. 


17,2589. July 26th, 1909.—IMPROVEMENTS IN SHIPS’ STRERUNG 
GEAR Brakes, Mackenzie Drysdale, Town Foundry and Engi- 
neering Works, West-street, Gravesend, Kent. 

In order to hold steering wheels of the ordinary type in any 
desired position a brake drum is attached by clamps to the spokes. 
Each end of the brake band is fastened to a bell crank lever A 
supported from the deck. From each lever an extension B projects 


N° 17.289. 








and carries teeth which, meshing as shown, permit operation of 
the gear from either side. From one levera rod C passes upwards 
and by weans of ratchet teeth engaging with a sector plate this 
rod, and consequently the levers, can be held in any desired 
position, thus giving an adjustable braking force. A slight move- 
ment of either lever downwards automatically releases the ratchet 
and sets the gear free.—A pri/ 13th, 1910. 


GAS PRODUCERS. 


22,811. October 6th, 1909.—IMpRovED Devicr FoR 
THE RESIDUE FROM GAS ReTortTs, Harold Whiteman Woodall, 
the Manor House, Lytchett Matravus, Dorset, and Arthur 
McDougall Duckham, Walden, Little Bookham, Surrey. 

From the hopper A the coke or other residue is discharged into 
the hollow drum B. This drum has an opening on its surface, and 
oscillates about its axis from the extreme position shown in the 
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| 16,095. 


engraving in the direction of the arrow. To keep the smaller lip | 
of the casing gas-tight a strip of asbestos C is held against the | 
dram surface by a plate, while in the longitudinal direction leakage | 
is prevented by a faced plate D at either end formed in one with | 


the axle bearing. The object of the invention is to secure gas- 
tightness and the reduction of friction in this class of device.— 
April 13th, 1910. 


PUMPING AND BLOWING MACHINERY. 
201. October 2nd, 1909. 
ENTIAL Pumps, Mario Balleria.1, Piazza Castello, Milan, Italy. 


The end sought after in the design of this pump is the provi- 
sion of means whereby increased pressure in the delivery pipe 
brings about a proportionally decreased flow of liquid past the 
delivery valve. It is claimed that by such an arrangement 
hydraulic presses can be worked without accumulators. The 


wy) 


outer or annular one A being rigidly driven by the shackle C from 


| solely by the magnetic pull of the pele pieces. 
| ing drawings there are shown two sets of thin iron rings on wheel 
| R and one set on wheel D. ‘The number may, however, be increased. 


MPROVEMENTS RELATING T ‘KER- | : : : ae Peed 
IMPROVEMENTS RELATING TO DIFFER- | Also, in the accompanying drawings, the exciting coil is arranged 
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creases the inner piston ascends within the outer with a conse 
quent shortening of its stroke and decrease in displacement. When 
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the pressure rises sufficiently high no liquid will pass the delivery 
valve. —Apre/ 13th, 1910, 
MINES AND METALS. 


IN 
Villas, 


CRUCIBLE 
Totnes, 


IMPROVEMENTS 
Dart 


Ith, 1909. 


20,295. September 
Warne Chenball, 


FURNACES, James 
Devonshire. 

In melting steel or other metal in a crucible furnace it is de 
sirable to have the temperature as uniform as possible throughout 
and to employ a high temperature so as to reduce the time required 
for fusion. The furnace described in this patent bas been designed 
with these ends in view. An outer casing of sheet steel A is lined 
with silica brick B. The eshpit C is open if natural draught is 
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REMOVING | 


D is carried on 


used or closed for forced draught. The crucible 
Several tiers 


fire-bars, and is surrounded by coke or other fuel. 
of draught holes E admit heated air to the coke directly surround 
ing the crucible. Each tier of draught holes is surrounded on the 
outside of the furnace by a band F with ports in it, and by means 
of a rack and handle the air supply can be regulated through the 
draught holes. A belt surrounds the furnace at the level of the 
air ports, and to this belt the air blast is admitted, whence it finds 
its way to the interior of the furnace and by ducts G to the en 
closed ashpit.—Apri/ 13th, 1910. 


MISCELLANEOUS. 


IMPROVEMENTS IN ELECTRO-MAGNETKC 


July 10th, 1909. 
Hill, 9, Queen Anne’s 


CLUTCHES, Claud William 
Westminster. 
The action of the clutch is as fol'ows: 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette, 


954,183. Apraratus for MAKING SOUND METAL INGOTS AND orypy 

Castincs, R. A. Hadfield, Sheffield, England.—o / 
application Jiled May 12th, 1906. Divided, and this appli 
piled July 30th, 1907. 

This patent is for the combination, with an upright mould, of ay 

| air blast pipe provided at its upper end with a gooseneck mounted 


penal 


ction 
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to swing about the axis of the pipe froma position above the mould 
to an inoperative position in which the top of the mould is left free, 
said gooseneck carrying a downwardly directed discharge nozzle at 
its free end. There is only one claim. 
954,245, MEANS FOR ROLLING WHEELS, A. A. Andreis 
hum, Pa., assiqnor tothe Standard Steel Works ( ‘om pani, 
ham, Pa., a Corporation of Pennsyleania.——Filed April 
109. 
This patent is for the combination in a machine for rolling whe« 
of a grooved roll for rolling the periphery of a wheel, two incli 
side bearing rolls for rolling the inner surface of the rim of t 


[954245] 


wheel. each of said inclined rolls having two rolling surface 
at an angle to the other, a bearing face resting aguinst the sid« 
the peripheral roll, and a groove between the bearing face and t 
rolling surface so as to provide a clear space between the edges of 
| the peripheral roll and the inclined rolls, There is only on 
claim. 
954,410. SECTIONAL ARCH, W. Gossett, Falls City, Nebr., 
by mesne assignments, of one-half to D, Scott, R. Bates, and 
Murphy, Falls City, Nebv.— Filed Murch Lith, 1909. 


assed 


Gate, | 


The shaft A being in | 


motion and the shaft B at rest, current is switched on to the coil C, | 


and a magnetic flux is set up in the metal surrounding the exciting 


coil, passing, on its way, through the opposing sets of pole pieces. | 


Current is induced in the short-circuited winding C, and the force 
exerted by this current causes the wheel D to rotate. As the wheel D 


increases in speed the induced currents decrease, while the pull of 
the pole pieces E upon the pole pieces H inthe direction of rotation 
increases. When the wheel D has run up to the same speed as 
wheel R the induced currents cease, and the power is transmitted 
In the accompany- 


to rotate with wheel R, but a stationary coil may be used if pre- 
ferred. The short-circuited winding is used only to assist the 
starting of the driven half of the clutch, after which the two 





the crank and the inner or solid one B, from the same point, but | 


in a flexible manner through the spring D and tie rods E. 
this way, as the pressure against which the pump is working in- 


In | 


| 


| 


result is secured by employing two concentric rams A B, the energy in the short-circuited winding. 


halves are magnetically locked so that, provided the force required 
to be transmitted does not exceed the tractive power of the 
magnets, there is no difference in their speeds and no loss of 
April 13th, 1910. 





| ‘This patent is for a reinforced concrete arch, made in section 
and stepped together. The joints are linked as shown. There ar 
two long claims for detuils. 


| 

| THE JUNIOR INSTITUTION OF ENGINEERS. A numerously attended 
| excursion of this Institution took place recently to Southampton 
for the purpose of visiting the new 16-acre dock works, which ar 
being carried out for the London and South-Western Railway 
Company by Messrs. Topham, Jones and Railton ; and the T.5.>. 
Teutonic, of the White Star Line. On arrival the party was met b» 
the engineer, Mr. Wentworth Sheilds, and Mr. R. H. Taylor 


representing the contractors. After being shown over the wor! : 
the visitors were entertained to luncheon at the South-Western 
Hotel, by the kindness of the contractors. Opportunity ws 
afterwards given to go through Messrs. Harland and Wolff's shops, 
of which many availed themselves. Mr. P,. E, Curry, manager 0! 
the Ocean Steam Navigation Company, received the members on 
board the Teutonic, and special arrangements were made for con- 
ducting the party over the vessel, the engine-room, &c., being 
included. Afternoon tea was served in the saloon at the conclu 
sion, by invitation of the White Star Line, after which there was « 
short trip round the Dock Estate by steamer kindly provided by 
the Isle of Wight and South of Englaud R.M.S. Packet and Towine 
Company, the party landing at the Royal Pier in time to join the 
6,12 p.m, express from Southampton West for London, 
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THE DESIGN OF MANCEUVRING GEAR FOR 
MARINE STEAM TURBINES. 

Wiru the considerable variation that is to be found in 
the design and arrangement of marine turbines it is only 
natural that corresponding differences should occur in the 
types of controlling gear fitted. In the old reciprocating 
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three-shaft merchant vessel, owing to 
turbines having been discarded in this case. On entering 
the engine-room, the steam is immediately controlled on 


each side of the vessel by a self-closing screw-down bulk- | 


head stop-valve, before entering the cross connection pipe 
off which the main steam supply to the high-pressure 
cylinder is taken. Passing through the emergency 
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View looking on Forward Engine Room Bulkhead 
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| throttle valve, which is of the 
“butterfly” type and controllable 
from both deck and starting plat- 
form, the steam enters the main 
regulating valve, and passes thence 
through a strainer before entering 
the high-pressure turbine through 
duplicated pipes. It is very rarely 
that we now find high-pressure 
steam led into a main high-pres- 
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SS So — it is done so in large Cunarders), 

— - owing to the size of the opening 
required, and the consequent 
localising of the temperature and 

i eh a thrust; two pipes, disposed as 
Tue Encween’ shown on the lower half of the 


Fig. 1—THREE-SHAFT MANCEUVRING GEAR 


engines one throttle valve between bulkhead valve and 
engine attached directly to the high-pressure receiver was 
invariably considered sufficient. All the reversing was 
then done by the reversing engine actuating the weigh 
shaft and link gear, but only one hand wheel for operating 
the valve controlling the steam admission to the cylinders 
was necessary. With the introduction of the numerous 
cylinders of the marine turbine, considerably greater com- 
plication became necessary, more especially when 
cruising turbines in series were fitted, and arrangements 
had to be made for feeding them with live steam when 
necessary, as well as for admitting it to the main ahead 
and astern turbines. 

In the simplest case conceivable, where we have the 
two separate self-contained turbine units, the mancuvr- 
ing gear differs little from that found in reciprocating 
engines, except that the hand wheel for the main ahead 
turbine is also fitted with an attachment and a conjoined 
valve box, whereby, after the wheel is turned back to the 
“hard shut” position, further operation in the same 
direction enables it to work by means of a spring-con- 
trolled lever, the steam supply to the astern cylinder as 
well. Means must be taken in this case to ensure that 
both valves are absolutely tight when shut, as, when one 
is in operation, any leak through the other will involve a 
corresponding amount of negative work being done in the 
opposite turbine. 

Starting in each case with the passage of steam through 
the foremost engine-room bulkhead, which, except for 
comparatively small powers is almost invariably through 
two or four lines of main steam piping from the boiler-room, 
we will consider first the arrangement of controlling gear 
on the bulkhead for the usual three-shaft arrangement of 
Parsons turbines, having one high-pressure turbine on the 












cylinder, afford a much more 
convenient and reliable method of 
adinitting the steam, especially 
-when this is done on the lower half of the cylinder. 
manceuvring, the main throttle valve is shut, and the two 
wing controlling valves used. These are of the conjugated 
type, having one wheel for operating both ahead and 
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the bulkhead stop valves, as well as in the engine-room 
and the introduction of high-pressure and intermediate 
cruising turbines has involved the subsidiary throttle 
valves on each side of the main regulating valve. As in 
Fig. 1, the latter valve and the cruising valves are closed 
when it is necessary to manwuvre the ship ahead and 
astern, this being done by the two hand wheels actuating 
the conjugated valves. In this case these valves and 
valve-boxes are in a chamber that in effect forms part of 
the cross connection pipe between the two bulkhead 
valves. Some firms prefer to put this connection on the 
stokehold side of the bulkhead, and simply lead through 
into one large bulkhead valve in the centre of the ship. 
Such an arrangement is supposed to minimise the heat 
radiated into the engine-room, but other builders have 
preferred a light steel screen bulkhead as shown in Fig. 2. 
This is open at the bottom, below the level of the starting 
platform, and’connected just under the deck with either 
an exhaust ventilator, or to a funnel casing in some ships. 
| While complicating the overhauling of the valves and 
pipes, this scheme adds enormously to the general 
appearance of the engine-room, and also greatly reduces 
the radiation effect on the starting platform. Going in 
and out of dock when there is no weigh on the vessel, 
and the engine-room cowls are thereby ineffective, the 
heat down below frequently becomes almost unbearable. 
An arrangement of this nature which has the additional 
advantage of presenting a stiff flat bulkhead on which to 
fix gauges, bells, telephones, bridge, and stokehold tele- 
graphs, &c., is well worth the additional expense. The 
arrangement of mancuvring gear in the ocean-going 
destroyer Mohawk is similar in principle to the design 
given in Fig. 2, which applies equally to all destroyers or 
cruisers having three shafts and two cruising turbines in 
series in addition to the main turbines. 

In Fig. 3 is shown the general arrangement of the 
manceuvring gear on the forward engine-room bulkhead 
of a coastal torpedo-boat destroyer, in which the three 
turbines are all in series, high-pressure turbine to star- 
board, intermediate turbine to port, low pressure and 
astern on the centre shaft. In this case the one cruising 
turbine is found forward of the low-pressure turbine and 
on the same shaft. That rather greater detail is to be 
found in this case must not be taken as implying its non- 
existence in the previous designs ; it is due to the unde- 
sirability of embodying too great detail in arrangement 
drawings. As is general, the main regulating -valve 
admits steam through a strainer and two steam branches 
|to the high-pressure turbine. Some designers omit the 
strainer here and place one on each cylinder inlet flange. 
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astern turbines, such as reference was made to above for 
twin-screw units, in which case they act as main throttle 
valves. 
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Fig. 3—MANCEUVRING GEAR ON COASTAL DESTROYER 


centre shaft and two low-pressure and astern turbines on 
the wing shafts, In Fig. 1, the diagrammatic arrangement 
shown, although drawn out for a torpedo-boat destroyer, 
18 equally applicable to a channel vessel or other 





In Fig. 2, which is also for a torpedo-boat destroyer, 
will be seen the modifications introduced,to conform with 
British Admiralty, practice. Emergency throttle valves 
operated from the deck are fitted on the boiler side of 
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MANCEUVRING GEAR 


In this design of gear, manceuvring valves controlling 


|ahead and astern turbines are conspicuous by their 


absence ; to mancuvre ahead the main regulator only is 
used, and all three shafts are revolved, while the astern 
turbine takes its steam through a separate valve on the 
boiler side of the main ahead valve. 

In Fig. 4 is shown the manceuvring gear for a large 
battleship or cruiser with four shafts. In this case a sepa- 
rate regulating valve, fitted as usual with a by-pass valve 
for warming up the turbines prior to starting, is inserted 
between the bulkhead stop-valve and the mancuvring 
valve, which latter controls the high pressure ahead and 
astern. No valves are here shown for admitting high- 
pressure steam to the low-pressure ahead and astern 
turbines; they are not considered necessary. In this 
case we have thought it best to signify the materials used 
for the various portions of the gear. 

While the above designs do not by any means cover 
all the designs of manceuvring gear available, they repre- 
sent the principles of the systems fitted for the different 
arrangements of turbine machinery now generally adopted. 
Any modifications from them exist merely in detail, and 
as such are only a matter of convenience of arrangement 
or cheapness of construction. The essential features to 
be considered in arranging manceuvring gear are : (1) Kase 
of manipulation, which involves not only facility of access 
for operation or overhaul, but for equal reliability a mini- 
mum number of hand wheels; (2) reliability, which must 


| be held to include steam tightness of valves, a feature 
| materially enhanced by good design of valve-box and 
|made much more certain by the employment of the 


Gibson-Bevis flexible seat now so frequently adopted ; (3) 
simplicity, and (4) minimum size and weight. This latter 


| is much more a works’ question than one affecting the 


operation of mancwuvring the engines. It is, however, 
one that is worthy of careful attention because the manu- 
facturing cost of gear of this nature is apt to be high, 
and much can be done in the way of simplifying some of 
the installations that we have seen. One of the simplest 
ways of reducing the weight of the gear is by adopting 
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high steam speeds, and thereby lessening the necessary 
diam2ter of valves and pip2s, and it is an interesting 
point to know what is the economical limit in 
direction. 

In none of our naval ships, even of the largest size, 
have reversing engines been fitted to operate the 
mancuvring valves, a hand wheel being generally pre- 
ferred, and being also lighter. In some of the larger 
merchant vessels, however, a Brown's reversing engine 
has been fitted to operate the manceuvring valve. In the 
Mauretania, for instance, this has been found very satis- 
factory, the manceuvring valves, which are 18in. in 
diameter, being as usual so arranged that while both can- 


not be opened at the same time, both may be closed at 


the same time. A similar system has been widely 
adopted on channel steamers and other mercantile 
vessels, but it is not easy to see why it should be neces- 
sary in view of the naval experience. teper 


Without reducing the number of turbine cylinders it is 


Lwé 


this | 
| envelop the cab. 


that used on some of the Italian locomotives. With 
these very long engines the smoke and gases striking the 
roof of the tunnel were deflected downward so as to 
In order to prevent this action some 
railways are using a movable hood on the funnel; this 
is thrown up when the engine enters a tunnel, so that the 
steam and smoke are ejected backward horizontally, 
instead of vertically upward. The tenders of the oil- 


| burning Mallet engines carry 9000 gallons of water and 


2850 gallons of oil. They weigh 85 tons loaded. 

The Atchison, Topeka, and Santa Fé Railway has 
made a decided innovation in the use of Mallet engines 
for heavy passenger trains, the engines having a tractive 
effort of 53,000 lb. These engines have a peculiar wheel 
arrangement: 4—4-6-2. , That is, a four-wheel leading bogie 
carries the front end of the steam bogie, which has four 
driving wheels. Behind this is a group of six driving 
wheels tin the main‘ frames, with a° two-wheeled trailing 
bogie under the fire-box. The ‘boiler is very similar to 





‘ Paed 
Branches to HP . 
head Turbine 


Sean tat, 
astern Tarbine ~ 
Belihead Valve = 
: XR Wd 
Te 
Gost ear Noe 
IN 
=a att 
Bronches to HP 


ahead Tartine 
“Tar Excaner® ° 





\ Steam toHP Crensing 
Turbine 

aot» (To IP on Star Side if 

SyeGqgrsing Turd! are in series) 


sod 
<Steam to HP Crossing 
oroiae 


Fig. 4-MANCEUVRING GEAR FOR A FOUR-SHAFT BATTLESHIP 


apparently impossible to reduce the complexity of the 
controlling apparatus necessary; the simplicity obtain- 
able in this by the adoption of single unit turbines is only 
one of the many advantages that their introduction would 
entail. 


RECENT DEVELOPMENTS IN AMERICAN 
LOCOMOTIVES. 


Two interesting American locomotives of special design | i } ; 
| the dome are dispensed with, the pipes connecting with 


gines, both of the 4-4-2 class for passenger service. The | the superheater, and coming out near the bottom of the 


built in 1909 are three-cylinder and four-cylinder simple en- 


three-cylinder engine of the Philadelphia and Reading Rail- 
way has cylinders 18}in. by 24in., and driving wheels 6ft. 
8in. diameter. The Walschaerts valve gear is used for the 


outside cylinders, and the Joy valve gear for the inside | 
This engine weighs | 


cylinder. The fire-box is 6ft. by 9ft. 
103 tons, with 56 tons on the driving wheels. 
cylinder simple balanced engine of the 


The four- 


steam distribution on each side is effected by two piston 
valves on a single valve stem, so that there is no compli- 
cation in valve gears, each side of the engine having a 
single Walschaerts gear. Superheated steam is used. 


The driving wheels are 6ft. diameter, and the engine | 


weighs 100 tons, with 58 tons on the drivers. The 
cylinders are placed far enough ahead of the first driving 
axle to allow of a connecting-rod 7ft. long, and this 
necessitates an increse of 2ft. in the length of the boiler, 
which is 5ft. 8in. diameter. The fire-box is 8}ft by 5ft. 
The engine is equipped with a Cole superheater. 


The use of the Mallet type of duplex locomotive con- | 


tinues to increase to a marked extent, and Mallet engines | ren t y 
| remaining as high-pressure cylinders to drive the three 


of some special and unusual designs have been put in 


service. To increase the capacity of its mountain division, | oa 
replaced by a shell containing the combustion chamber, 


with very heavy gradients, in order both to cope with the 
increasing traffic and to meet the competition of 
a new line with easier gradients, the Southern 
Pacific Railway is using some very large sixteen-coupled 
engines of the 2-8-8-2 and 2-8-8-0 classes. These have 
cylinders 26in. by 30in. and 34in. by 30in., the low-pressure 
cylinders being on the forward steam bogie. The fire- 
box is 63ft. by 103ft., and the 7ft. boiler barrel has a 
separable bolted joint at the combustion chamber. The 
tubes are 21ft. long, terminating in a combustion chamber 
5ft. long, beyond which is a feed-water heater, which is 
a duplicate of the boiler barrel, 5ft. long. In the smoke- 
box is a superheater for the low-pressure cylinders only. 
A hand valve admits live steam to the low-pressure 
cylinders in starting by means of a pipe so small that no 
reducing valve is required. The Walschaerts valve gear 
is used, and the reversing gear is operated by compressed 
air. The frames of some of these engines are of 
vanadium cast steel. The engines weigh about 212 tons, 
with 197 tons on the driving wheels. Many of the 
engines use oil fuel, and as these work a line having 
numerous tunnels and snowsheds the engines run with 
fire-box in front, the cab arrangement being similar to 


| 5ft. long. 


| shoe shape, and riveted together at the flanges. 


Chicago, | 
Rock Island and Pacific Railway, has four cylinders | 
17}in. by 26in. all connected to the first driving axle. The | 


| superheater surface, 1201 square feet of reheating 


| of oil and 12,000 gallons of water. 





| that of the Southern Pacific engine above described, but 
| has a superheater for high-pressure steam and a reheater 


for low-pressure — exhaust—steam, both placed in a com- 
bustion chamber, 10ft. long. Beyond this is the tubular 
feed-water heater, 7ft. long, and then the smoke-box, 
The boiler barrel proper has tubes 19ft. long, 
and the fire-box is of the Jacob-Shupert type, described 
recently in THE EnGinrer. The inside and outside shells 
are composed of a row of steel channels, bent to horse- 
The 


grate is 10ft. by 5}ft. The usual outside steam pipes from 


shell. 


The cylinders are 24in. by 28in. and 38in. by 28in. ; 
and the driving wheels 6}ft. diameter. 


The total wheel- 


| base is 52ft.—94ft. with tender—and the total weight is 


188 tons, with 144 tons on the driving wheels. This 
railway is using also a number of Mallet goods 
engines of the 2-8-8-2 class, with boiler construction as 
in the other engines. The tractive effort is 108,000 lb. 
These engines have cylinders 26in. by 34in., and 
38in. by 34in., with driving wheels 5}ft. diameter. The 
total weight is 230 tons, with 206 tons on the sixteen 
driving wheels. The boiler—with tubes 21ft. long—has 
5004 square feet of heating surface, 544 square feet of 
surface 
for the high-pressure exhaust, and 1617 square feet of 
feed-water heating surface. The grate area is 71 square 
feet. The tender weighs 112 tons; it carries 4000 gallons 
The Mallet engines of 
another railway are proving so satisfactory, that a 
number of older goods engines of the 2-8-0 class are 


| being converted to the Mallet type, with 2-6-6-0 wheel 


arrangement. The leading bogie and first driving axle 
are removed, the original cylinders, 20in. by 82in., 
remaining axles. The smoke-box is removed, and 
feed-water heater, and smoke-box, and under this exten- 
sion is placed the new six-wheel steam bogie, with a 
leading two-wheeled bogie attached to it. This recon- 
struction is expected to reduce the fuel consumption per 
ton-mile by nearly 50 per cent. It is to be noted that 
the huge engines of the Southern Pacific Railway, and 
Atchison, Topeka, and Santa Fé Railway, noted above, 
are not experimental machines by any means, but that 
large numbers of the engines are in regular service, and 
giving results that are highly satisfactory. Other rail- 
ways are using Mallet engines of smaller sizes, and large 
and small engines of this type— including narrow gauge 
engines—have been built for export to Natal, Brazil, 
Central South Africa, and the U.S. of Colombia. The 
last is a side-tank engine. 

With regard to locomotive machinery, mention may be 
made of the increasing use of the Baker-Pilliod valve gear. 
This has no sliding links or blocks, but all parts have posi- 
tive pin connections, and there are three fixed points in the 
gear. For engines of all classes the Walschaerts gear is being 
extensively used, and it is used almost exclusively in the 
huge Mallet engines. Something new in boiler construc- 





| 
tion is the Jacob-Shupert fire-box, already noted, and the 
Jacob's superheater has been applied to a number of 
boilers. This latter consists of two drums with horizontal 
tubes, placed in the smoke-box, one forward of and the 
other behind the blast pipe. Boiler steam is delivered 
to the front drum, is diverted around the tubes by baile 
plates, and then passes to the second drum, froin whieh 
it passes to the cylinders. For tandem-compounds and 
Mallet engines the steam goes direct from the first 
superheater drum to the high-pressure cylinders. 
the exhaust is led to the second drum—or reheatep 
—and then goes to the low-pressure cylinders. ‘The 
products of combustion pass through the tubes and 
around the drums to the front of the smoke-box, and 
return through a flue in the forward drum to a draught 
pipe leading up to the funnel. 5 

There is an increasing use of feed-water heaters, 
The great length of boiler practicable for the Mallet 
engines makes it easy to use a tubular heater jy 
the manner described. For ordinary 
heater drums are placed on or beside 
and are heated by waste steam from the brake 
pump or a part of the exhaust steam. In some designs 
also, a pipe coil in the smoke-box utilises some of the 
waste heat from the products of combustion. One rail. 
way, however, diverts a part of the waste steam into an 
auxiliary tank in the tender, this being fed automatical|, 
from the main tank. The exhaust from the brake pump 
being generally diverted into the funnel 
increases the draught when least required, causing un- 
necessary fuel consumption. To avoid this one railway 
has apphed auxiliary waste or exhaust pipes, so that the 
brake pump may exhaust into the open air or into the 
funnel as may be desired. 

In addition to the use of oil-burning locomotives jn 
districts where oil is plentiful, their use has been made 
compulsory on allrailways traversing the Adirondack forest 
region in New York State. This step has been taken on 
account of the numerous disastrous forest fires due 
directly to coal-burning locomotives, in spite of special 
spark arresters and other precautions. The compulsory 
use applies only to the summer and autumn. 

A new rotary snow plough has been built, which has in 
front two horizontal drums, end to end, with axes trans- 
verse to the rails. On these are spiral blades which throw 
the snow upward and outward to each side of the railway. 
The drums are driven by gearing from a 750 horse-power 
engine running at 200 revolutions, and the velocity of the 
periphery of the spiral blades is 5680ft. per minute. The 
machine is mounted on bogies and weighs 60 tons. 

Electric and compressed air locomotives and small 
tank engines are common enough for mines, works 
railways, industrial plants, and contractors’ work ; 
but some firms in America are now introducing 
small petrol locomotives for this class of work. In 
railway motor cars the type in most general use is 
the McKeen petrol car, with direct chain drive from the 
six-cylinder engine to one axle of the front bogie which 
carries the engine. There are about sixty of these now 
inuse. They are of various sizes, the largest being a 
70ft. car weighing 33 tons. The cars are peculiar in 
appearance, with pointed front end, semi-circular rear 
end, a door in the middle of each side, and large 
circular windows. To the rear of the entrance 1s 
the main passenger compartment. Forward are the 
smoking compartment, luggage and mail compart- 
ment, and engine-room. Two types of petrol electric 
cars have been built. The Strang car is 62ft. long, 
carries fifty passengers, and weighs 57 tons. A 
150 horse-power six-cylinder petrol engine is directly 
connected to an 85-kilowatt generator supplying current 
to two 100 horse-power motors. There is a 112-cell 
battery of 300 ampére-hours capacity. The General 
Electric car is 45ft. long, seats fifty passengers, and has 
luggage and mail compartments. The power equipment 
is much the same as in the other car, except in detail. 
These two cars are experimental, but the Mcieen car is 
beyond the experimental stage. Some of the cars are 
used for branches and for auxiliary service on certain 
parts of main lines; others are used for secondary rail- 
ways, or lines of the class more generally operated as 
electric railways. The electric motor cars for the 
suburban service of the New York, New Haven, and 
Hartford Railway are 7Oft. long, seating seventy-two 
passengers and weighing 85 tons. They are entirely of 
steel, mounted on bogies, with a 200 horse-power motor 
to each axle. The motor is geared to a sleeve or quill 
on the axle, and this is connected to the wheel by spring 
attachments. Each car can haul two similar non-motor 
cars. They have contact shoes for the third-rail con 
ductor on the 600-volt continuous-current system, and 
pantagraph trolleys with bow contacts for the 11,0(0-volt 
alternating current system with overhead wires. 

The electric locomotives built to operate the under- 
ground terminal line and tunnels of the Pennsylvania 
Railway at New York represent a new type of design. 
Each complete unit resembles two four-coupled bogie 
engines coupled back to back, making a 4—4—4—4 arrange- 
ment. The tractive effort is 60,000 lb. Upon the main 
four of each half unit is a Westinghouse 200U horse-power 
motor, taking 600-volt continuous current. Crank arms 
on the motor shaft are connected by rods to the crank 
arms on a jack shaft behind the bogie, and from this 
extend ordinary connecting-rods to the fast driving 
wheels. Thus the centre of gravity is unusually high, 
about 64ft. above the rails. The driving wheels are 
53ft. diameter, and the total weight of the complete 
unit is 166 tons, of which 104 tons are carried by the 
driving wheels. The requirements are severe, the 
engine being capable of starting 550 tons of train load on 
a gradient of 1 in 50 in the tunnels, and hauling the 
train at 30 to 60 miles an hour on the open line. In 
June, 1909, the Great Northern Railway began operating 
its Cascade Tunnel by electric locomotives. The tunnel 
is 18,875ft. long, with a gradient of 1 in 60. Steam 
service was by two Mallet engines to a train, one at each 
end, but the operation was dangerous on account of the 
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smoke and gases, and the heat. After each train, 20 to 
60 minutes had to be allowed for the tunnel to become 
clear. A hydro-electric plant has been built 30 miles 
distant, of 5000 kilowatts capacity, generating 6600-volt, 
95-cycle current. It is transmitted at 83,000 volts to a 
gub-station, where it is reduced to 6000 volts for the 
trolley line, and then converted by three-phase trans- 
formers on the engine to 500-volt continuous current for 
the four motors. The engines are of the 0-4—4—0 type, 
with articulated bogies having 5ft. wheels. The gear 
ratio is 4.26, and the tractive effort 80,000 Ib. The steam 
Jocomotives are hauled through with their trains, but 
eventually the electric locomotives will operate the entire 
division of 60 miles in length, having gradients from 
1 in 60 to 1 in 46. 

The electrie locomotives for the new Detroit sub- 
aqueous tunnel are also of the 0-4—4--0 type ; the two fan- 
wheeled driving bogies are hinged together or articulated, 
so that they take all the draught and buffing stresses 
direct. They are of 1200 horse-power, weigh 100 tons, 
and have four continuous-current motors which have 
forced ventilation. They are 40ft. long, and have a 
tractive effort of 86,000, with a maximum speed of 
35 miles an hour. The gear ratio is 4.87. The engine 
is capable of hauling an 1800-ton train of wagons at 
10 miles an hour on the 1 in 50 approach gradients. The 
new electric goods locomotives for the New York, New 
Haven, and Hartford Railway are of the 2—4-4-2 class, 
with a two-wheeled bogie carried at the end of each 
four-wheeled driving bogie. On each axle is a 300 horse- 
power single-phase motor, with auxiliary apparatus for 
operation from the 600-volt continuous current conductor 
rail on one partof the line, and the 11,000-volt alternating 
current trolley wire on the remainder of the line. The 
engine is 50ft. long, and weighs 130 tons, with 95 tons on 
the 4}ft. driving wheels. It can haul a 1500-ton train at 
35 miies, or an 800-ton train at 45milesanhour. Anexperi- 
mental engine of the 4-6-2 class has two 800 horse-power 
single-phase alternating current motors mounted above 
the frame, with cranks and connecting-rods to two end 
countershafts, from which return rods lead to the wheels. 
Still another electric locomotive, built for experiment, has 
a friction-wheel connection to the wheels instead of the 
usual gears to the axles. A 75 horse-power motor 
mounted between the axles of the driving bogie, carries at 
each end a 12in. wheel engaging with the treads of one 
pair of wheels. The motor runs continuously, and is 
raised and lowered by a pneumatic apparatus so as to put 
the wheels in or out of action. Tests of this machine in 
competition with an ordinary geared locomotive having 
two motors of 35 horse-power showed a considerable 
saving in current. . 

Heavy trains are a prominent feature of American 
railway service, especially where there is a constant and 
heavy traffic of iron ore or coal. On the Virginian Rail- 
way, built with easy gradients and equipped with powerful 
locomotives for heavy coal traffic, a train of no less weight 
than 9120 tons has been hauled by a Mallet engine. 
This was for 120 steel wagons, each carrying 55 tons of 
coal and weighing 76 tons loaded. The engine weighs 
160 tons; tender, 80 tons; gross total 9360 tons. The 
standard coal train on this road consists of 80 wagons, 
with 4400 tons of coal; the weight—including wagons— 
is 6132 tons; to this must be added 18 tons for the 
brake van, 135 tons for the engine, and 80 tons for the 
tender, or a gross total of 6865 tons. The regular loco- 
motives of these trains are of the 2-8-2 class, weighing 
135 tons, with 110 tons on the 4ft. drivers. The 
cylinders are 24in. by 30in., and the boiler has 4530 square 
feet of heating surface, with 51 square feet of grate. 
Trains in excess of the standard have been hauled in 
many cases up to 7800 tons, and the run of 125 miles to 
the shipping port is made at the rate of 15 miles per hour, 
including the time for all stops. On the Pennsylvania 
Railway a train of 105 steel wagons with 5540 tons of 
coal, and a gross weight—including engine—of 7644 tons, 
made a run of 127 miles in seven hours. Coal trains of 
4850 to 6150 tons gross total weight have also been hauled 
on this railway. On the Lake Shore and Michigan 
Southern Railway a train of 100 steel wagons carrying iron 
ore and weighing 7430 tons was hauled 65 miles at an 
average speed of 12 miles an hour. In some cases these 
very heavy trains are due to special conditions, such as a 
previous congestion of traffic at some point, but it is 
worth noting that the standard coal train of the Virginian 
Railway has a gross total weight of 6365 tons and a net 
load of 4400 tons of coal. 


THE BRUSSELS EXHIBITION. 
No. I. 

Tur Brussels International Exhibition was opened 
by the King of the Belgians on Saturday, the 23rd 
of April. Like almost every other great Exhibi- 
tion which has gone before it, it was not nearly 
completed, and is still far from being in a finished state. 
However, enough can already be seen to show that there 
are the makings of a really good Exhibition. There will 
be no need to dilate at length upon the buildings, 
though, as a fact, much might be said under this head, for 
they are eminently suitable for the purpose for which 
they have been designed. While, for the major part at 
all events, being only intended for temporary use, they 
have in most cases every appearance of permanence, so 
cleverly have they been wrought. Lath and plaster enter 
largely into their composition, but it needs a practised 
eye to tell that the structures are not composed of stone, 
or brick, or indeed of marble—as the case may be—so 
ingeniously have the builders performed their work. 
Moreover, there is a dignity pervading the whole which 
Mmpresses the visitor from the moment he enters the 
frounds. Great taste has, also been displayed in 
aying out the grounds, and’ when these are in proper 
order, the grass grown, and the débris removed, they will 
form a fitting setting to the buildings. There are, of 








course, the inevitable side-shows, but these have wisely 
been almost entirely separated from the Exhibition proper, 
and those to whom they do not appeal need not go near 
them ; indeed, such is the configuration of the land, they 
need not even see them. 

What can be said for the exhibits themselves? At 
present, owing to theirincomplete state, it is impossible to 
convey an adequate impression of what they will 
eventually be; still, much may be said, and naturally to 
begin with we turn to those shown by our own countrymen. 
First of all we must certainly refer to the excellent work 
done by our Royal Commission and by the Exhibitions 
Branch of the Board of Trade, ably controlled by Mr. 
U. F. Wintour. As a nation we were somewhat late in 
coming into the field—it is not all likely that, so 
far as exhibitions are concerned, this will again be 
the case—but in the present instance it was so, for 
the special department of the Board of Trade was 
not constituted at a sufficiently early date. Consider- 
ing this, therefore, the position we hold is excellent. 
It is, perhaps, of no great use to say what might have 
been, but it becomes irresistible to say what a pity it is 
that the whole of Great Britain’s exhibits are not housed 
in one building. This, owing to the lateness of our 
participation, was found to be impossible, and in spite of it 
the position which we hold is distinctly good. With great 
generosity the Belgian authorities surrendered to us a 
large portion of the buildings which they had originally 
assigned to themselves. Through this, which contains 
the larger part of our exhibits, all must pass who, enter- 
ing at the main gateway, desire to reach most directly the 
machinery and railway material buildings, as well as the 
exhibits of France, Italy, the United States, Japan, Austria, 
Denmark,Turkey, Switzerland, Persia, Greece, Luxembourg 
and Guatemala. It is also on one of the two main routes 
both about equally long, between the main entrance and 
the German exhibit, which stands alone by itself at the 
far side of the grounds. Similarly, those entering 
from the Avenue de Solbosch, and in the Place Petite 
Suisse, must traverse the British Hall of Industries 
before reaching the Belgian section. Thus, then, the 
larger space occupied by our countrymen is excellently 
situated, and a word of thanks must be given to the 
Belgians, and congratulations offered to our own repre- 
sentatives for their foresight in choosing, and their success- 
ful efforts in obtaining, such an advantageous position. 
Naturally, as engineers, we could have wished also that this 
bigger space had been devoted entirely to machinery, but 
it must not be forgotten that though largely a machinery 
manufacturing nation, we also produce a vast amount of 
other things, and of these the present Exhibition is wonder- 
fully representative. The good taste which has been exhi- 
bited, not only in the arrangement and decoration of the 
interior of the main building, but in the setting out and 
positioning of the numerous exhibits, is an outstanding 
feature. The main supports of the building have been 
gracefully enclosed in plaster columns of Grecian 
design, which are surmounted by a handsome continuous 
entablature with frieze and cornice. The principals are 
hung on either side, so that no metal is visible, with 
translucent light blue material, and the underside of the 
whole roof is draped with a similar substance, so that a 
light blue tint prevails, and the glare of the top light is 
somewhat subdued. No portion of the roof or of the 
supports is visible, and the whole effect is very 
striking. The floor is covered with linoleum of various 
shades of light green, which harmonise well with the 
remainder of the decorations. It may be said that such 
matters are not of direct interest to engineers; nor 
perhaps are they. Still it is fitting that they should be 
mentioned as showing what care has been exercised in 
making the British section vie with those of other nations 
for supremacy in appearance; and, whatever may be 
said, appearance and an appropriate setting for the 
exhibits counts for much in an International Exhibition. 

A point well worthy of mention is that the show-cases 
have all been supplied by the Exhibitions Branch of the 
Board of Trade, and have all been made with a view 
to uniformity. This adds not a little to the excellent 
general effect, which is considerably heightened by the 
fact that crowding has been carefully avoided. The result 
is that the exhibits can be seen with the greatest of ease. 
This portion of the Exhibition was, it may be added, among 
the very few which were, comparatively speaking, finished 
on the opening day. Germany’s large display, to which 
we shall refer later on, was also in an advanced state, and 
other isolated exhibits were well nigh finished, but the 
Hall of British Industries may be said to have had the 
distinction of being, as a whole, more nearly finished than 
any other portion of the Exhibition. 

To refer at any length to the exhibits contained in 
this portion is in the present instance impossible. To 
give a list even is out of the question, but we can refer to 
them in broad terms. They are exceedingly varied— 
chemical products and by-products; china and pottery ; 
mathematical, electrical, meteorological, and optical instru- 
ments; theodolites, telescopes, microscopes, and spectacles; 
books, bookbinding, and maps ; rubber goods ; ammunition 
andexplosives; building and road-making materials, bricks, 
tiles, fire-clay, &c.; sanitary fittings and disinfectants ; 
aluminium and nickel ; linoleums and carpets; silks, fabrics, 
linens, calicoes, &c.; spinning and weaving accessories ; oxy- 
acetylene welding; by-products of gas manufacture are 
there, and a host of other things as well, among which 
there are some with which we must deal more particularly. 
Even a cursory account such as this necessarily is would 
be incomplete without a mention of the excellent and 
representative collection of models of warships and 
mercantile vessels. At the present time this appears 
to be attracting more attention than anything else, 
the visitors crowding round the show-cases in which the 
models are contained. How representative and up to 
date is the selection exhibited will be gathered from the 
following list :—There are models from Elswick of H.M. 
ships Invincible, Superb, Swiftsure, and Afridi, as well as 
of “a battleship” and a “scout.” The former bears a 
marked resemblance to the Minas Geraes, though no 





name is attached to it. This celebrated shipyard also 
exhibits models of the Norwegian armour-clad Norge and 
the Turkish yacht Erthogroul. The British India Steam 
Navigation Company is showing a model of the turbine 
Government transport Rewa. The latest Cunard steam- 
ships are also on view. First of all, there is the 
Campania, then the Carmania, and last, but not 
least, the Mauretania. The latter is, perhaps, the 
most visited object in the whole Exhibition. The 
Great Eastern Railway has sent models of the twin- 
screw steamers Brussels and Vienna, and also of the 
turbine steamer Copenhagen, which runs between Ant- 
werp and the Hook of Holland on the Continent and 
Harwich in England. Then, too, R. and W. Hawthorn, 
Leslie and Co. have on view models of the ocean-going 
torpedo-boat destroyer Ghurka, the New Zealand mail 
steamer Turkina, the Russian Volunteer Fleet steamer 
Smolensk, the Atlantic liner Cretic, and of other vessels, 
including the special ore-carrying steamer Sir Ernest 
Cassel. The Lancashire and Yorkshire Railway exhibits a 
model of the twin-screw steamer Duke of Clarence, which 
plies between Hull and Zeebrugge ; while the Union-Castle 
Line shows one of its latest mail steamers, and the White 
Star Line a model of one of its steamers employed in the 
New York, Boston and Mediterranean service. 

Various British railways, besides those mentioned, have 
exhibits representing the characteristics of their several 
lines. Of these, mention should be made of a working 
electric model symbolical of the East Coast Railways 
between King’s Cross and Edinburgh, as well as of a model 
of a sleeping-car. The Great Central Railway has sent 
paintings and maps illustrative of its line, as has also the 
Great Eastern. The North-Western shows models of a 
coach used on the trains between England and Scotland, 
of the “Old Time” coach Experience, of two steamers 
used on the services between England and Ireland, of 
some of its locomotives, and of the Edge Hill grid- 
iron sorting sidings. The same line has also on view 
specimens of old and new permanent way—sleepers, 
rails, &¢.—a model of the Rocket, a case containing George 
Stephenson’s letters regarding railway building in 1828-9, 
and a stand of electric points and signals. A model of 
the Channel Tunnel and other exhibits have been sent 
by the Managing Committee of the South-Eastern and 
Chatham Railway. The well-known model of the 
Southampton Docks and Harbour of the London and 
South-Western Railway is also on view. Motor cars, 
whether for pleasure or commerce, are shown by some of 
our best makers. There isa collective exhibit by the coal 
exporting collieries of the North-East Coast of England, 
this including a large bird’s-eye view of the district in 
which these collieries are situated. Coal cutters are shown 
by Mavor and Coulson, and an example of working lifts 
by Waygoods. We might greatly prolong the list if 
space permitted. 

Before leaving the Hall of Industries, we must allude 
to the section devoted to the decoration and furniture of 
public buildings and of private houses—a very fine exhibit 
of British handicraft~and mention a realistic series of 
tableaux, arranged for the Bradford Chamber of Com- 
merce, representative of woollen industry. First of all 
there are sheep grazing—“ Wool Growing ”—then in order 
come “ Wool Sorting,” “ Wool Combing,” “ Wool Spin- 
ning,” “ Weaving,” and “ Dyeing,” and then two further 
tableaux showing the wool being worn in the form of 
clothing. These exhibits are very effective, and illustrate 
admirably the various processes—in all of which the 
engineer has his hand—through which the wool must pass 
before it is converted into fabrics and clothing. 








THE MUNICIPAL AND HEALTH EXHIBITION. 


THE second Municipal and Health Exhibition which is 
being held at the Royal Agricultural Hall, London, was 
informally opened on Saturday, May 7th. One of the most 
prominent exhibits isa model municipal cottage which has been 
erected to furnish an example of what a model cottage should 
be, not only as regards cost, but also with respect to economy 
of space, interior arrangements, fittings, and so forth. We 
are informed that the time taken to construct this cottage did 
not exceed one week. Another feature which appeals more 
especially to borough engineers and surveyors is a roadway 
some 300ft. long and 16ft. wide, which has been put down 
with the object of showing the various methods of road- 
making now in vogue. A number of firms arranged to lay 
various sections, and the combined result affords the visitor 
an opportunity of comparing the different materials and 
methods employed in dustless road-making. Interest in this 
section of the Exhibition is being stimulated by papers and 
lectures on the subject. In view of the experiments which 
have been made by municipal authorities all over the country 
and also by the Roads Congress in France, it is by no means 
surprising to find that the question of dust nuisance is 
receiving considerable attention at this Exhibition. The 
trade exhibits are representative, and practically every re- 
quirement for municipal work is to be found. The Exhibi- 
tion closes to-morrow. 





THE AERONAUTICAL SOCIETY OF GREAT Britatn.—The Council 
of the Aeronautical Society of Great Britain are prepared to 
examine proposals from inventors with regard to aeronautics. In 
sending in proposals of the kind inventors should clearly under- 
stand that the Society undertakes no responsibility whatever in 
connection with them, and it must also be understood that they 
are only considered on the express condition that no report or 
communication emanating from the Aeronautical Society in reply 
thereto should be used for the purpose of advertisement or publi- 
cation without the written consent of the Council. Any proposals 
should be addressed, in the first instance, to the Council, who 
would submit them to committees nominated by them for the pur- 
pose. Inventions will be considered in the order in which they 
are received, and all communications will be regarded as strictly 
confidential. No fee or charge of any kind will be made. Copies 
of documents only should be sent, and not originals. With regard 
to models, the Council will not hold themselves responsible for 
any damage sustained by them. Inventors are reminded that the 


funds of the Society are not available for the financing or’ develop- 
ing of individual inventions, 
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THE [CANADIAN HYDRAULIC LIFT LOCKS. 
By WALTER J. FRANCIS, C.E., Montreal. 
No. I1.* 
KIRKFIELD HYDRAULIC LIFT LOCK : THE SUPER- 
STRUCTURE. 

The aqueduct.—Leading from the upper breast wall 
within 2in. of the up-stream and of the lock chambers is 
the steel aqueduct having the same general arrangement 
of gateways and machinery room as the lower concrete 





gateways. The outer end of the aqueduct is supported 
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chambers in their vertical motion. Angle shapes are 
used throughout the towers. The three are tied together 
across the top by lattice struts. At the level of the top 
of the upper reach walls a latticed steel strut connects 
each tower with the steel work of the aqueduct, as an 
efficient method of taking care of the horizontal thrust 
of water on the downstream chamber gate when tle 
upper gates are open for the passage of a vessel. There 
struts also add to the general stiffness of the towers. The 
anchorage of the towers consists of two 2}in. square 
bolts, 10ft. long, for each leg. The holes for the bolts 
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The lock chambers.—The trusses which carry the load 
of the chambers are double cantilevers, having curved pe 
and bottom chords. The depth of the trusses at the a 
tre is 82ft. 3in., this depth having been chosen with a ans 
to preventing the teetering of the chambers. The ieeiens 
are simple, and it is unnecessary to provide for alternate 
stresses in any of the members, the load being cae 
stant, and always in the same direction. All the con. 
nections are riveted. The top chord cover plate is 30in 
wide. The diagonals are universal mill plates, The 
floor beams and stringers form a very stiff system. The 
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by four columns which stand in the bottom of the pit. At 
about their middle height these columns support a con- 
crete sidewalk which is connected with the roadway, this 
arrangement being adopted to add to the rigidity of the 
columns. The section of these columns is 2 I, 18in., at 
55 dols., and 11, 12in., at 40 dols. A heavy system of 
sway bracing ties the columns to each other. The top of 
the aqueduct, excepting the waterways, is floored over 
with chequered plates to form working platforms. 

The towers.—Three main steel towers are situated on 
the transverse centre line of the wells to steady the 
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were drilled with a 5in. drill. The end of each bolt was 
upset roughly to a diameter that would just enter the 
A thin mortar of equal parts of Port- 
land cement and sand was used to grout the bolts in 
place. The large holes were a great advantage in doing 
the grouting perfectly. 

The side towers are 25ft. by 194ft. at the bottom, and 
114ft. by 8ft. at the top. The centre tower conforms to | 


other two sides are parallel, 13ft. wide. They have dia- | 
gonal bracing on all sides, and also in horizontal planes | 
at every panel point of their height. 
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plating of the chambers is Zin. thick on the floor and ,';in- 
on the side, the floor plating also doing duty as a system 


| of lateral bracing to look after the wind loads and add to 


the general stiffness. All the joints of the plating are 
made with single butt-splice plates, planed bevel on both 
edges and caulked, and the riveting is similar to boiler 
work. The side plating is arranged with flexible joints at 
each truss panel point to allow for the deflection of the 


| trusses after loading. The whole load of the chambers is 


brought directly upon the top of the rams by plate girders 
9ft. deep. There are four of these girders to each chamber, 


| each girder taking practically an equal share of the load, 
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The sizes and stresses of the various members of the 
and the floor system are seen on Figs. 5 and 7. 

In order to maintain the chambers in their vertical 
courses, guides are provided at the towers, aqueduct 
columns, and the lower gateways. The tower guides are 
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|is bridged over and the joint rendered water-tight by | requires a heavy latch to take the water load. This is 
| means of a flap extending between the gate frames across | illustrated in Fig. 9. The latch is placed at the top 
| the bottom and up the sides. The flap is }in. plate, 34in. | chord of the chamber truss and consists of a steel 
| wide. The hinge is of rubber belting fastened to the | cast hook operated by hydraulic pressure. A piston 
reach gate frame. The outer edge of the flap is faced | operating in a 4}in. cylinder has on the end of the rod a 

rack, which on being moved imparts a rotary motion to a 

shaft. Fixed to the shaft is a cam on which the eye of 
| the hook operates. Suppose the gate to be closed ready 
for latching. The hook is then extended at full stroke. 
On applying the power to the cylinder the hook drops 











for this operation. From the bottom of the main ram 
a small pipe is brought up, branching at the chamber 
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floor level to either end of the chamber, where it again 
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and this is interlocked so that it cannot be operated 
inopportunely. 
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always engaged with the chambers. The aqueduct | witha similar piece of rubber to bear against the chamber $ae Pe 
column guides are only engaged when the chamber is | gate frame. The seal is automatic in its action, forming &8a ral 
above the lower walls. This arrangement prevents bind- | a perfectly tight joint as soon as the water is admitted. 2 
ing of the guides, which is likely to occur when too many | The joint between the gates and their frames is made % 
are in action at the same time, and it also obtains the | tight by a rubber strip, 2}in. by }in., fastened along the Elevation of Upper Chamber Gate Lock 
accurate register of the chamber and the corresponding | sides and bottom of the frame against which the gate { ; j ; 
7 


eet) 












Plate Sides 


rr 
§ + ------a' 387 -- 


’ 


Wee tea 





Roannansig 





SS ee. 
° ° ° 


= 
9 
> 
°c 


Tee Exciveer 





























i 


_ Half Full Plan. 














I 1 Plan at A.A. Showing Lattice 
CTS. 4-56546 , 33655 5 


Half Plan. 
Top Angles & Guide removed 





j | ¥—* Coneral Diagram $F Pin a 
: | Gate Lock Cylinders and Valves 
re nl 3:58 'Stroke-» 


Fig. 9-GATE LOCK 







ing of aseries of vertical I-beam posts, which connect tothe 


Cest/ron 






_--. ,uides 7080 pe top cross girder, giving a perfectly determinate system of 
CastRack 3P : fe a ° . 

/2€ Shrouded | stresses throughout and bringing definite abutment loads 

Seieeshotaeg where they can be readily cared for. The plating is all 


on the outer sides of the gates (that is, the adjacent faces 
of any pair), is ;in. thick on the upper parts, 3in. thick 
below, butt spliced and caulked in the same way as in 
the lock chamber. Each gate contains a specially designed 
set of valves for the admission or letting out of the 
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reach. Corresponding slides are attached to the chamber. 
All the guides combine to counteract the rotating 
tendency due to the unbalanced wind forces, while the 
teetering tendency is overcome by the central slides, 
which are fastened to the top and bottom chords of the 





















and arranged with clutches for the pair of gates on either 
side of it. The piston-rod terminates in a steel rack 
which on moving rotates a 7}in. steel shaft through an 
closes. The gates operate in pairs, the chamber gate | angle of 114deg. This shaft is placed 57in. back of the 
engaging automatically with its corresponding reach axis of the reach gate, and has a heavy steel lever on its 
gate, which is directly connected with motive power. outer end. The lever has a steel friction wheel at its end 
When open the chamber gate lies on top of the reach working in a channel-shaped guide fastened to the- reach 
gate, and both are well below the bottom of the canal. | gate. By this means the gates are opened or closed by 
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trusses. The central slides are of bronze, and provision 
has been made for adjustment in every case. 

The gates, gate machinery, and seals.—On each end 
of each reach, and also on each end of each lock chamber, 
1S agate. The corresponding gates are about 2in. apart 
horizontally, depending on the temperature. This space | 


The general arrangement will be seen by referring to | the motion in one direction or the other of the actuating 
Fig. 6. Each gate is made almost buoyant, to facilitate | cylinder. The gate operation as a whole then consists of 
the handling, by the introduction of a number of galvanized | opening the gate valves as soon as the chamber has been 
iron cylindrical air chambers. stopped. This fills the space between the gates and 

The reach gate remains closed by the pressure of the | leaves the pair merely standing in the water without 
canal water behind it. The chamber gate, however, | unbalanced water loads on either side. Then turning the 
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valve to release the two chamber gate latches and closing 
it again. Next throwing on the proper clutch and start- 
ing the gate engine to turn the pair down. All this con- 
sumes about a minute. To close the gates the operations 
are simply reversed. The water between the gates at the 
lower level falls into the pit and runs directly to the press 
wells. At the upper level this is conducted away in a pipe 
to a convenient side drain. 

The main presses and rams.—The main presses form 
the most interesting, as well as the most important, part 
of the whole structure. It is thought that they are the 
largest hydraulic presses that have ever been made. 
Each ram is 90in. external finished diameter, and has a 
working stroke of 48.44ft. The gauge pressure in the 
presses during operation is very nearly 600 lb. per square 
inch. The inside diameter of the press is 7ft. 8}in., giving 
a water space of 1}in. all around between the ram and the 
press. The rams are built of cast iron, 3}in. thick, made 
up in sections, the walls being reinforced with two 
circumferential ribs equally spaced in the height of the 
section. Each section is 5ft. 3in. long, and is bolted to 
the adjacent one by bolts through inside flanges, for which 
purpose forty l}in. bolts are used. The joints between 
the sections are made with a gasket of pure lead wire, 
fin. diameter, in the form of a ring, the ends of the wire 
being halved together neatly. In being screwed down 
the lead is squeezed into a rectangular shape and flows 
into the spaces on the side of the groove. The ends of 
3s ram sections are rabbeted to fit into one another—see 

‘ig. 10. 

The presses are made of plain steel castings, built up 
similarly to the rams. The thickness of metal in the 
walls of the castings is 3}in., and the sections are about 
5ft. 3in. long, with outside flanges both ends. The flanges 
are faced and rabbeted, mate and female, and the corre- 
sponding faces of the rabbets are corrugated, male and 
female, to receive a soft, pure copper gasket, ,hin. by jin. 
The copper is soldered together in the form of a ring, and 
in screwing up the joint it is corrugated in place. Fifty- 
six 1jin. bolts are used in each press joint. After bolting 
up the joint the little projection of copper was caulked 
from the inside. The top of each press is finished with 
a rectangular-shaped stuffing-box, lin. by 10in. This box 
contains twelve rings of braided hemp and tallow packing, 
which before using were about lin. square. The hemp is 
tightened down by a steel gland with thirty-six stud bolts 
tapped into the top section. 

Each press is braced to the walls of the well near the 
top by adjustable struts to enable the presses to be 
accurately centred before the commencement of the lock 
chambers. The pipe connecting the two presses near the 
top, immediately below the stuffing-boxes, is an extra 
heavy, lap-welded wrought iron pipe, 10in. diameter and 
hin. thick. Through this pipe all the water displaced by 
a descending ram is driven into the other press, causing 
its ram to rise. Midway between the presses, directly 
under the centre of the centre tower a stop-cock valve is 
placed on the pipe line, and on either side of it an 
auxiliary valve of similar type. All three valves, as well 
as the press connections, are designed to pass as much 
water as a 12in. pipe, so that the actual throttling occurs 
in the straight 10in. pipe. The main central valve is 
operated solely by the lockmaster in his cabin on top of 
the centre tower. The other valves are secondary, and 
serve as a protection to the main valve, each being closed 
automatically by the descending chamber during the last 
10ft. of its stroke. When the end of the stroke is reached 
the valve automatically opens, the main valve by this 
time being closed. 

The details of the main valve and its operation are 
clearly shown in Fig. 11. The valve is essentially a stop 
cock. The body is an annealed steel casting into which, 
after machining, the conical bronze lining seat is sweated. 
The tapered plug has a similar bronze shell sweated on to 
it. By means of a slow worm and gearing the plug is 
raised slightly off its seat before the turning is performed 
by another gear. It is manipulated very readily by hand, 
and is absolutely tight. 
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THE Duke of Devonshire, President, occupied the 
chair when proceedings were resumed in the hall of the 
Institution of Civil Engineers on May 5th. 

Mr. G. C. Lloyd, the secretary of the Institute, an- 
nounced the names of the recipients of Carnegie Research 
Scholarships for 1910 as follows:—An award of £100 has 
been made to Mr. J. H. Andrews, of Manchester Univer- 
sity, who is the author of numerous researches on the 
constitution of alloys, and who is now engaged in an 
investigation as to the effects of gases upon the critical 
ranges and general properties of iron and iron carbon 
alloys. Mr. Paul Goerens, of Aix-la-Chapelle, receives a 
grant of £100 in connection with a research on the 
properties of cold hardened iron and steel. Mr. J. C. W. 
Humfrey, of Twickenham, who has conducted several 
important investigations in association with Prof. J. A. 
Ewing and Dr. Rosenhain, receives a scholarship of £100 
to enable him to carry on a research on the metallography 
of steel at high temperatures. A scholarship of a similar 
amount has been awarded to Mr. A. E. Pratt to assist 
thermo-chemical researches on regenerative gas furnaces. 
A further grant of £50 is made to Mr. D. M. Levy, of 
Birmingham University, to enable him to carry out 
investigations on the occurrence of manganese sulphide in 
iron and steel. M. Louis Revillon, of Paris, receives a grant 
of £50 to assist investigations on the treatment of commer- 
cial special steels employed in the construction of motor 
car parts. M. Felix Robin, of Paris, receives a grant of 
£50 to assist him in his investigations on the phenomena 
of the deadening of sound in steels at certain tempera- 
tures, and on the hardness of steel and their degree of 
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crystallisation as measured by the penetration and form 
of depression by a microscopical sapphire punch. To 
Dr. J. Newton Friend, of Darlington, a grant of £25 is 
made for the purpose of studying methods for the preven- 
tion of corrosion of iron by the protective action of paints, 
enamels, and cements. 

The meeting then resumed discussion on the paper by 
Mr. D. Selby Bigge, “ Developments in the Production of 
Electric Power,” and on the paper by Messrs. Sehmer 
and Drawe,‘“*The Economy and Design of Modern 
Reversing Rolling Mill Steam Engines.” 

Mr. Illtyd Williams said that at Eston they were 
taking the gas from certain blast furnaces and using it 
for raising steam which was sent down to the steel works, 
a portion of the exhaust steam being employed for 
generating the whole of their electrical power and driving 
the blast for working the various furnaces. They were 
now proposing to go a step further, and connect up 
another plant, and he could say that as far as they had 
gone the results achieved were quite satisfactory. He 
would like to say with regard to an observation made by 
Mr. Merz that they had found no difficulty in maintain- 
ing high vacuum with the plant. He quite agreed with 
what had been said that each case had to be decided on 
its own merits, and really the only question to be 
considered was how much money was going to be made 
or saved on the job. 

Mr. J. Mulholland referred to the possibilities offered by 
the high-power gas engine in iron and steel works. He 
thought it could now be claimed that the first cost of gas 
engines driven by waste gases, at any rate for units which 
were practicable for up-to-date iron and steel works, were 
atleast as low, if not lower, than those of first-class steam 
plants using waste gas under boilers, while the costs of 
repairs and maintenance of well-built gas engines were 
probably lower than those of a complete steam plant with 
its boilers, condensing plant, feed pump, and economiser. 
The costs of supervision and maintenance of a gas engine 
plant using blast furnace or coke oven gas were certainly 
cheaper than those of a steam plant. 
the gas engine in heat economy was an acknowledged 


fact among engineers. These factors, first cost, cost of | 


maintenance, and thermal efficiency determined the com- 
mercial value of any prime mover. He was convinced 
that if steam plant manufacturers would follow the lead 
of gas engine manufacturers, and furnish intending pur- 
chasers with full information on these points, the high- 
power gas engine would be given the same chance in 


British iron and steel works that it had been accorded in | 


iron and steel works abroad. 

Mr. Selby Bigge briefly replied to the discussion. He 
agreed that in certain cases the gas engine deserved every 
possible consideration as a cheap producer of power. It 


was acknowledged that during recent years the gas engine | 


had been enormously improved and simplified. Reference 
had been made by Mr. Lamberton to the erroneous and 
misleading statement in Mr. Sehmer’s paper with regard 
to the interposition of a mixed pressure turbine between 
the rolling mill engine and the condenser. He (Mr. Selby 
Bigge) had shown in his paper the amount of power 
recoverable from exhaust steam by various methods. Mr. 
Merz had referred to the desire to keep old steam plant 
in service by the addition of an exhaust turbine, but that 
was rather a reflection on the intelligence of works engi- 
neers. He personally would be sorry to advocate the 
installation of exhaust or mixed pressure turbines in any 
case which would not show a return on the capital in three 
or four years. In his view, an allowance of 12 per cent. 
for interest and depreciation was a reasonable figure. 


With regard to the criticism made on his figure for cost | 
of production, he had found it to be invariably below 0.25d. | 
| furnace in operation at Ugine, but did not agree that the 


per unit; otherwise it would not be worth while to apply 
exhaust turbines. He had obtained information from 
various sources, and his figures in connection with mixed 
pressure turbines had been confirmed, while in some cases 


he had been informed that power was being obtained at | 
| point out that while the Girod furnace had four holes in 
| the roof and sixteen electrodes in the bottom, the Héroult 
| had three holes in the roof, and the bottom was exactly 
| similar to that used in basic open-hearth practice. 


far lower figures than those given in the paper. In reply 
to the criticism that his capital costs were too low he 
would only say that they were taken from actual 
cases. 

Mr. Sehmer, replying, said that Mr. Lamberton had 
misunderstood the paper. He and Dr. Drawe had 
no desire to decide between the relative advantages of 
the steam and electric rolling mill; their object had 
been rather to open up a discussion. The statistics 
given in the paper represented an average result of the 
working at different establishments. The figure of 
£1,500,000 given as the saving in fuel due to gas engine 
drivmg in Germany, was the economy realised per 
annum. In recent installations in Germany, where the new 
gear had been fitted to old engines, the guaranteed saving 
was from 50 to 65 per cent., and there had been obtained as 
much as 75 per cent. saving with 10 per cent. elongation. 
He could quote one instance from a German steel works to 
show the saving which could be effected by putting in an 
up-to-date steam engine. In that case the yearly produc- 
was 210,000 tons, and the plant included a Bessemer 
blowing engine, a cupola blowing engine, accumulator 
pumps, a rolling mill, cogging engine, hydraulic ingot 
shears, a twin tandem engine driving the finishing mill, a 
central condensation plant for rolling mill engines, two en- 
gines at the electric power station, and one lighting engine. 
The whole work was done with 1800 square metres of 
boiler heating surface, which the meeting would agree 
was a very low figure. The object of the paper was to 
show, not that economies could not be made by the 
installation of gas engines in iron and steel works, but 
that material savings could also be effected by employing 
the latest type of steam plant. 

On the motion of the President a hearty vote of thanks 
was accorded to the authors of the two papers. 

The secretary in the absence of the author then briefly 
presented the paper on “The Girod Furnace and the 
Electric Smelting Works of the Paul Girod System,” by 
Dr. Borchers, the bulk of which we printed last week. 

Mr. J. H. Heap thought it was a reproach for Great 
Britain that all the experimental work on the electric 


The superiority of | 


——= 
furnace should have been left to other countries, ( 

- ; : : . n- 
siderable misapprehension existed as to the advantage 
of setting up electric furnaces where cheap wane 
power was available. In the Middlesbrough the ideal 
conditions existed for setting up electric furnaces in 
association with the employment of waste gases we 
cheap power production, and he believed that unde; 
those circumstances power could be obtained more 
cheaply than in hydraulic stations. He could fing 
nothing in the paper to justify the use of the Girod fyy. 
nace. He was rather surprised that it had been left to 
Sheffield to make experiments with the electric furnace 
because Sheffield was certainly not the ideal place for 
such work. 

Mr. E. H. Saniter asked if in the Girod furnace the 
power consumption was less per ton of steel than in the 
Héroult furnace? It was suggested that the Girod fyr. 
nace was the better type because there was only one 
hole through the roof, while the Héroult furnace would 
have two electrodes and a reaction area three times ag 
large as in the Girod. Was it an advantage to have a 
large reaction area ? 

Professor J. O. Arnold said that no doubt Mr. Heap 
would give Sheffield credit for knowing its own business 
as well as Middlesbrough. Mr. Heap had revived an 
old fable in suggesting that Middlesbrough was going 
advantageously to employ its raw material for conversion 
into high-grade steel. That threat had been hanging over 
Sheffield for the past century at least, but had never 
been carried out. With regard to the electric furnace the 
question which had to be considered in Sheffield was the 
relative melting capacities of the old crucible and the 
electric furnace. It was not a refining machine, but a 
melting machine which was required, and the only 
question at issue was whether the electric furnace would 
melt steel and produce the same high quality as 
the crucible furnace. That was the reason for the 
experiments which had been carried out with the Kjellin 
| furnace. 

Mr. F. W. Harbord, referring to opportunities he had 
had of seeing the electric furnace at work, said when he 
saw the Girod furnace in operation it appeared to give 
| satisfactory results. He was surprised at the claim put 
|forward that it was the simplest form of furnace, 
| A general statement of that sort was dangerous, as the 
| choice of a furnace depended largely on the particular 
| purpose for which it was required. The feature of 
the Girod in only having one hole through the roof did 
| not apply to large furnaces which called for two electrodes, 
| and three or four electrodes had been suggested. With 
|regard to circulation nearly all electric furnaces were 
| said to have advantages special to each type. In these 
| days of large furnaces it was found there was quite 
sufficient cireulation to produce a regular material with- 
|out an electric current, and he did not think in small 
furnaces that the circulation was of any importance. 
With regard to furnaces of this type he would point out 
that the amount of refining done in a given time was 
independent of the electrical part, this being simply a 
question of having fluid slags of the right composition to do 
the work. As the consumption of energy for the same 
finished product was practically the same in all furnaces, 
selection resolved itself into a question of the most con- 
venient type of furnace, and that could only be decided 
by taking the particular set of conditions into account. 
He thought there would be a liability for the metal or 
slag to collect round the electrodes and to give consider 
able trouble. He would recommend steel makers before 
adopting a furnace to spend two or three weeks at the 
works, so that the details could be fully discussed. 

Mr. D. F. Campbell said that he had seen the Girod 











figures in the paper justified the view taken that that 
furnace was the simplest of modern electric steel furnaces. 
Comparing the 10 to 12-ton furnace with the Heéroult 
15-ton furnace in operation at South Chicago, he would 


It was 
said that the metal became an important source of heat. 
The sources of heat were electricity and the chemical re 
action which took place. In the large Héroult furnaces 
in operation at South Chicago and in Germany, the bottom 
lasted for from 4000 to 5000 heats, and the roof from 100 to 
150 heats. The cost of the roof of a 15-ton furnace was 
about £12, and if this had a life extending over 100 heats 
of 15 tons each, it worked out at a cost of about 2d. per 
ton. Reference was made in the paper to the special 
advantage of the Girod furnace when working with 
cold scrap. In ordinary practice when melting cold 
scrap in the electric furnace of the Stassano and 
Héroult types, lime was put in the bottom to protect 
the furnace. With the Girod furnace this was not possible, 
and the same refining effect could not, therefore, be ob- 
tained, which perhaps accounted for the long period of eight 
hours referred to. Records taken of the power consump 
tion at South Chicago gave 111 kilowatt-hours per ton 
refined in a case where the steel was low in phosphorus, 
and 172 kilowatt-hours per ton where both sulphur and 
phosphorus had to be removed. The power con- 
sumption varied, of course, with the amount of refining 
necessary. The belief in cheap water power for working 
electric furnaces was a great mistaké, and a decision to 
put up steel works in Switzerland, where cheap water 
power was available, had to be abandoned owing to the 
high cost of freight. 

A vote of thanks was accorded to the author of the 
paper on the motion of the President. 

Prof. J. O. Arnold then presented the paper by himself 
and Mr. A. A. Read on “The Chemical and Mechanical 
Relations of Iron, Manganese, and Carbon.” 

In their paper on ‘‘The Chemical Relations of Carbon and 
Iron,” * some years ago, the authors included a few preliminary 
experiments on a manganese steel, which showed that manganese 
may replace a portion of the iron, and that the double carbide of 








* “Transactions” of the Chemical Society, 1894, page 788. 
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on and manganese is less stable than that of iron alone. The 
thors also pointed out that the manganese steel used gave a low 
a dugg 


it on estimating the carbon by the colour test, and that it 
so ear that the double carbide of manganese and iron gives 


— house colour than carbide of iron per se. At the time it 
e felt that the condition of manganese in steel ought to be in- 
vestigated ; circumstances, however, for a long time prevented 


uthors continuing this research. The present communication 
pc an account of :—(1) A number of experiments to deter- 

3 tbe composition of the carbides separated from a series of 

ian led steels containing various percentages of manganese, the 

SS etage of carbon being practically the same in each. (2) The 

sits ‘of the percentage of carbon as determined by the colour 
ory with a standard practically free from manganese, as com- 

red with the percentage of carbon obtained by combustion. 

(3) Tensile and alternating stress tests. (4) Microscopical 

patures. 

‘ Mr. J. E. Stead, in acknowledging the value of the 
research, referred to the enormous amount of preliminary 
work which was involved. The paper was a most credit- 
able production, and filled one of the gaps remaining in 
this field of investigation. At the same time he was not 
absolutely prepared to agree with the conclusion that 
because a certain thing was found in the solid state after 
cooling that this was the exact condition of the material in 
solution as stated by Prof. Arnold. Such a conclusion 
appeared to be somewhat premature. It had been shown 
by Dr. Campbell that there might be a good many 
carbides in steel, and it was neither necessary or desir- 
able to be dogmatic. 

Mr. W. H. Hatfield was of opinion that there was 
proof of the definite existence of the compound of iron 
and manganese, and he thought that was indicated by 
the tables in the paper. 

Professor Arnold, replying to Mr. Stead’s criticism, 
agreed that generally speaking it was unwise to work 
from the cold state to the hot, but he believed that with 
these structureless alloys the hot and cold states were 
indentical. 

Professor Arnold then briefly presented his paper on 
the “ Uniform Nomenclature of Iron and Steel,” which it 
was decided to discuss it by correspondence. 

Professor Arnold’s paper is in one sense a plea for a 
uniform nomenclature of iron and steel constituents, and 
in another an attack upon the nomenclature adopted by 
various persons. The attempt, says the author, to formu- 
late a uniform terminology for micrographic analysis has 
brought about “ confusion worse confounded,’ and 
together with the advent of a new alleged constituent 
called “ osmondite,” has met with a distinctly mixed 
reception. He earnestly pleads with metallographists 
strongly to support Professor Le Chatelier in his effort to 
abolish personal names for the constituents of steel. The 
so-called “ troostites ” and “ sorbites” can all be defined 
under the phases of pearlite proposed by the author 
fifteen years ago, and again by Professor McWilliam and 
the author in 1905, at the Sheffield meeting of the Insti- 
tute. Then one gets back to the classification authorised 
by Dr. Sorby, who discovered ferrite, pearlite, hardenite, 
and cementite, these constituents being so named by 
Professor Howe with the written authority of the great 
pioneer of metallography. To change the name hardenite 
to martensite is really an affront to the memory of Dr. 
Sorby, whose splendid original series of sections of iron 
and steel prepared by him in 1863-4—5 are still in use in 
the Micrographic Laboratory of Sheffield University. 

The President expressed the thanks of the Institute 
to Prof. Arnold and Mr. Read for the two papers. 

The next paper presented was the important one by 
Mr. Edward G. Herbert, dealing with “The Cutting 
Properties of Tool Steel,” which is concluded in THE 
ENGINEER to-day. 

Mr. Beardshaw said an interesting point arose in connec- 
tion with these small samples of tool steel, and whether 
the method described should be accepted as the best 
method of obtaining relative value of tool steels. Broadly 
speaking, he thought that judgment would have to be sus- 
pended until steel makers had had an opportunity of 
testing this ingenious machine. For testing purposes in 
Sheffield, a complete cast of steel was set aside, and 25 to 
30 cwt. ingots forged into 12in. bars. These were either 
standardised, normalised, or annealed, and practical tests 
were then made. They used to be tested on a 0.4 carbon 
composition, but they now used steel with 0.7 carbon, and 
the cost of the tests had been reduced by raising the 
cutting speed from 42ft. to 55ft. per minute. There wasa 
remarkable difference in the life of the tool, but the results 
were sufficient to test the relative value. Probably, the 
Sheffield Society of Engineers and Metallurgists would 
take an early opportunity of testing the machine. 

Mr. King (Swindon) said there was little in common 
between the phenomena observed in tests in this machine 
and what took place in the machine shop. He gathered 
that the heat generated by the action of the tool in this 
arrangement was so little as not to be comparable even 
with the finishing cut in the tool shop. If that were so, 
while the author had given a most interesting demon- 
stration of how tool steel of different grades behaved in 
the testing machine, he had not thrown any light on how 
tool steel of different grades would behave under com- 
mercial conditions. 

_ Mr. Lamberton did not agree with Mr. King, as the author 
did refer to tests in which the tool was actually heated 
by gas jets to a point comparable to conditions in the 
workshop. The paper was one of enormous value, even 
if it were not a final pronouncement, and it looked as if 
the steel producers of Sheffield would be asked in future 
by users to specify at what speed the tool should be run 
against a certain hardness. He thought that the high 
prices charged for high-speed tool steel would justify the 
user in asking the manufacturer to specify how it should 
be used to give the best results. Another point was that 
the very highest quality of steel could now be welded on 
to a piece of steel of low quality, and would take heavy 
cuts in the engineering shop, so it would only be neces- 
sary to pay for a few ounces of high-speed cutting steel 
instead of for many pounds. 

The author, in reply, agreed as to the advantages of 
testing tool steel under working conditions if it were 
possible, His objection to the usual test was that it was 





a test at one speed, and a tool which gave a good test at 
one speed gave a bad test at another speed. It was 
necessary, therefore, to carry out tests at all speeds, and 
there was the stronger reason for this, because it had 
been shown that an increase of speed had increased the 
durability of the tool. Mr. King had said that the tests 
made by the machine were not comparable with work- 
shop practice, because too little heat was generated. He 
would point out that in the tests made heat had been 
generated, not, it was true, by taking big cuts, but by in- 
creasing the speed, and it was easy to calculate from 
speed to cut. In the machine described, the tool 
had been tested at all temperatures, from cold up to 
the highest temperature it would withstand. In another 
series of experiments the tool had been brought up to high 
temperatures, not by high speed, but by heating with hot 
water with a view to finding out if the increased durability 
with speed was due to speed or to temperature. It was found 
that the durability did increase with heating, independent 
of speed, and that the rise of durability was a temperature 
phenomenon. 

The President said that the paper represented a vast 
amount of work, and would no doubt lead to further dis- 
cussion by correspondence. A hearty vote of thanks was 
accorded to the author. 

Professor A. McWilliam then presented his paper, 
“Some Physical Properties of Two per Cent. Chromium 
Steels,” of which an abstract is given below. Mr. Harold 
Moore aiso briefly introduced his paper on “The A2 
Critical Point in Chromium Steel.” These papers were 
the subject of joint discussion. 

For these experiments the authors decided to adopt 2 per cent. 
of chromium. It was thought that keeping to this 2 per cent. 
chromium addition and varying the carbon would produce a series 
of interesting and instructive results as distinct from paying 
greatest attention to varying the chromium contents as in former 
researches, 

The steels were made by the coke crucible process in the 
metallurgical department of the University of Sheffield. They 
were cast into ingots of 3in. square section, and hammered into 
round bars of lin. diameter. These bars were cut into lengths of 
about llin. each, ready for treatment, so as to provide material 
for making tensile and alternating test pieces and a micro-section 
from each specimen. A shorter piece was cut off each bar for 
making into Dr. Arnold’s standard recalescence piece. Table I. 
contains a list of the details of the treatments to which the several 
samples were subjected, with the corresponding distinguishing 
letters :— 

TABLE I.—Treatments, with Distinguishing Letters. 
Treatment, Letter. 

Er aa er eT a eT ee 

Normalised. 950deg. Cent. for thirty minutes, and cooled 

Annealed. Slowiy heated up to ‘950 deg. Cent.’ kept at 

950 deg. for about thirty-five hours; very slowly cooled 
pact i te peta ae CT Ly or ee 

Quenched from 800 deg. Cent. in water and tempered at 

NIN gota 6.4. Gus toe: Oh. S01. weed oiwan! ee 
Quenched from 800 deg. Cent. in water and tempered at 
I seg eres an car macl isk). Gah i Sn, pee 
Quenched from 800 deg. Cent. in water and tempered at 
SUR INMIS a. ha tis, ‘we. swe. Sow) om Re lige ee. k coe 

For normalising, the pieces were placed in a Fletcher gas muffle 
at about 700 deg. Cent., slowly raised in about an hour to 950 deg. 
Cent., and maintained there for about 30 minutes ; they were then 
taken out, reared on end on fire-bricks, and allowed to cool in the 
air, 
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The compositions of the steels with regard to carbon, manganese, 
and chromium are given in the table, the carbons being determined 
by combustion and all the results checked. The silicons were 
under 0.1 per cent., the sulphur practically constant at about 
0.025 per cent., and the phosphorus at about 0.02 per cent. 


Compositions of the Steels, 


Mark Carbon Chromium Manganese 
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The decrease in the yield point after annealing is extraordinary, 
as also in the maximum stress for the higher carbons, and, with 
one exception, the general increase in the percentage reduction of 
area is very marked. Another remarkable point is the very con- 
siderable increase in the figures for the alternating stress tests in 
comparison with those given by the Bessemer steels after the same 
treatment; as the latter steels, in every case tested, showed a 
falling off in the figures obtained in comparison with the results 
given either by the steels as received or normalised. 

These tables given by the authors show the great variety of 
tensile tests that can be obtained from this series of steels under 
the various treatments detailed. The extraordinary decrease in 
the yield point caused by the drastic annealing is very well seen in 
these tables. This strongly indicates that by suitable annealing 
any, even the hardest of these, can be easily machined and brought 
up again to the high tenacity and general hardness by the process of 





normalising. With regard to the whole of the quenched and 
tempered members of the series, as the temperature at which they 


are tempered is increased the yield point and maximum stress 
decrease, and the elongation and reduction of area increase, as in 
the case of the Bessemer steels. 

The most noticeable feature of the results from all the specimens 
is, that for a given maximum stress the reduction of area is gene- 
rally at least 10 per cent. greater than in the case of the Bessemer 
or 1] per cent. manganese steels. 

Mr. Harold Moore, B.Sc. (Woolwich Arsenal), read fa 
paper on “The A2 Print in Chromium Steel.” This 
paper is caviare to the general, and it will be sufficient to 
give the conclusions. The metallurgist will study the 
paper in the original. 

1. The position of Ac 1 is progressively raised by additions 
of chromium to steel, and if sufficient chromium (3 per cent.) is 
present, another critical point occurring at about 777 deg. Cent. 
and below Ac] is indicated by heating curves. 

2. The identity of this lower critical point with the magnetic 
change point proves it to be Ac 2. 

3. The occurrence of Ac2 below Ac] is held to support the view 
that Fe,C is insoluble in 8-iron. 

4. The method of determining the magnetic change-point, 
described above, is simple and accurate. , 

Dr. Walter Rosenhain said that the fact of the magnetic 
change referred to in Mr. Moore’s paper not being coin- 
cident with the range over which the thermal change 
occurred was not surprising. It frequently happened in 
experiments of this sort that indications of thermal change 
were: obtained at a considerable distance from the point 
at which the bulk of the material underwent change. 
The coincidence of the peak of the differential curve with 
the magnetic change was really satisfactory evidence 
that the two changes were one and the same thing. With 
regard to the difficulty of maintaining Beta iron in the 
Beta condition by quenching, he thought it was clearly 
proved that hardness could not be maintained in 
that way. 

Mr. E. H. Saniter complimented Professor Mc William 
on his paper, but asked if there was any scientific reason 
or necessity for making the manganese so low. Had the 
manganese been of a commercial percentage, the results 
shown would have been more generally useful for practical 
purposes. 

Professor McWilliam, in replying, said that the 
manganese had been kept low in view of a future series 
of experiments it was intended to carry out. The main 
point at issue was, what was the influence of chromium on 
these heat-treated samples. 

A vote of thanks was accorded to the authors of the 


papers. 

The following papers on the agenda were then taken 
as read :—“ Some Recent Investigation on Case-harden- 
ing,” by Mr. Sydney A. Grayson (abstract below); “The 
Crystallography of the Iron Carbon System,” by Mr. 
V. A. Kroll, jun.; “The Constitution of Cast Irons and 
Carbon Steels from the Practical Standpoint,” by Mr. 
D. M. Levy (abstract below) ; “ The Elastic Breakdown of 
Certain Steels,” by Professor C. A. M. Smith; and “ The 
Homogeneity of Metals,” by Mr. G. Tagayeff. 


CASE-HARDENING. 


The object and definition of case-hardening is the production of 
a hard-wearing surface on mild steel or iron, and at the same time 
the retention or increase of the strength of the core of the 
metal 

The present investigation was chiefly undertaken in order to find 
out, as precisely as possible, the percentage of carbon as it is 
diffused into the steel by the use of different compositions, and 
the effects produced with each composition at different carburising 
temperatures, 

«" good case-hardening steel of the following composition was 
used :— 


Per cent. 
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Of case-hardening compositions there are a large variety on the 
market, but they may be divided into two classes : (1) Composi- 
tions in which the carbon is present either as gaseous hydrocarbon 
or ina form from which gaseous hydrocarbon can be produced. 
In either case the hydrocarbons have to be decomposed before the 
carburising of the iron begins. (2) Compositions in which the 
carbon is present chiefly in the form of fixed carbon. 

For this investigation four commercial compositions were taken 
—two from Class 1 and two from Class 2. These compositions are 
being used constantly in every-day practice for case-hardening, 
and are made by well-known firms. The compositions were 
analysed, and afterwards subjected to a series of tests, the results 
of which are summarised in the paper. 

In the light of the results obtained it appears fairly evident 
that it is necessary to classify case-hardening compositions both by 
the carbon per cent, obtained in the ‘‘case” and also by the 
graduation of the carbon diffusion, which is best shown graphically. 
This classification is necessary on account of one composition being 
more suitable for certain kinds of work than another. A high- 
carbon ‘‘ case” such as 1.10 deg. per cent. Cent. would be very 
efficient for the kind of work where the pressure was fairly 
constant, such as a plain bearing, but it would be very unsuitable 
and inefficient for parts which had to resist repeated shocks, 
because of the strong tendency of the high-carbon ‘‘ case ” to chip 
or even to peel otf. Consequently it is advisable, where all kinds 
of case-hardening have to be done, that two compositions be used 
—one of them to produce a high-carbon ‘‘ wearing surface,” and 
the other to produce a medium-carbon ‘* wearing surface.” 

On the other hand, for a composition to be used for ‘‘ general” 
purposes, it should produce a ‘‘ wearing surface” containing a 
percentage of carbon equal to that of the eutectoid 0.9 per cent., 
in order to give the most efficient results. 

The evidence obtained from the foregoing results respecting the 
carburising temperature shows that the best temperature is 
950 deg. to 1000 deg. Cent., although the high temperature 
1000 deg. to 1050 deg. can be used with advantage in some cases. 

The results obtained at 900 deg. and 950 deg. Cent. tend to 
show that although there is an active carburising atmosphere pro- 
duced in the box, the temperature of the steel is only high enough 
to allow of a slow diffusion of the carbon ; consequently super- 
saturation of carbon takes place at the surface of the steel. 

The diffusion of the sulphur seems to proceed in a similar way 
to that of the carbon at the temperature of 900 deg. to 950 deg. 
Cent. and 950 deg. to 1000 deg. Cent. 

It might be here stated that all charred leather material does 
not contain this active amount of sulphur, although this sample 
was obtained from a well-established tirm, and was used in this 
investigation in order to find out, if possible, the cause of a soft 
skin, which was always produced under certain conditions by this 
material, of which this sulphur diffusion is the most probable 
explanation 

The B. scintilla material contains a fairly large amount of 





sulphur, which exists chiefly in the sulphide form, although it 
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does not seem to act by any means as keenly as the sulphur in the 
charred leather material. This is most probably due to scintilla 
material having a high percentage of volatile hydrocarbons, 
which carries off the effective part of the sulphur with it. 

CAST IRONS AND CARBON STEELS. 

The object of this paper is to bring before members a simplitied 
view of the relations existing between iron and carbon over practi- 
cally the whole range of cast irons and carbon steels. 

It is specially desired to indicate how such a point of view helps 
towards a clear understanding as to the manner in which each 
particular constituent, such as the sulphur, the silicon, and the 
manganese, either singly or in conjunction, affects these relations 
in cast irons. It will thus, it is hoped, help towards an understand- 
ing of the direct relations which exist between the heat treatment, 
composition, and properties of these alloys. It may, further, 
perhaps, indicate the value of very much of the scientific work 
which has too often been regarded as mainly of academic interest, 
but has, nevertheless, assisted towards a clearer understanding of 
the causes of many phenomena with which the practical man is 
greatly concerned. 

For reasons which are discussed in an appendix, the present 
equilibrium diagram cannot be regarded as altogether satisfactory 
asa full realisation of the relations of iron and carbon in these 
alloys. It has tended to make the question so much a matter of 
the physical relations between these elements, that the chemical 
side of the problem has not been sufficiently appreciated. It is 
hoped in this paper to indicate the primary importance of the 
meta-stable che nical compound iron carbide in connection with the 
constitution vu: iron and steel, and by noting the influence of the 
varying physical and chemical conditions upon it, to show how a 
clearer, simpler, and more practical view is arrived at. 

The object of this paper is, therefore, to classify cast irons and 
carbon steels as primarily a series of iron and iron carbide alloys, 
and, -by means of what may be termed a constitutional diagram, to 
indicate what constituents tend to separate, and the conditions 
under which these constituents separate in the alloys. 

It is intended to show how— instead of the two systems hitherto 
considered necessary—the conception of a single series of alloys 
meets both the theoretical and practical reguirements of the sub- 
ject, affording a clearer idea of the real points of practical interest, 
and assisting in their application with some certainty to practical 
problems. 

The meeting terminated with the usual votes of 
thanks to the President and to the Institution of Civil 
Engineers for the use of their building. 


THE NEW BALLOON SHED AT ALDERSHOT. 


Ir may be recalled that in the course of his lengthy 
statement on the Army Estimates, Mr. Haldane, in the 
House of Commons on March 7th, referred to the ques- 
tion of Service aeronautics. The War-office had, he 
said, made a start last year by getting a plan worked 
out by the Defence Committee for future progress, 
giving the rigid balloons to the Navy and the non- 
rigid balloons and aeroplanes to the Army. The Prime 
Minister also outlined the organisation at the National 
Physical Laboratory of an Aeronautical Department 
on a considerable scale, and since that date the 
department has got to work, and is now in full 
swing. Since last year the construction department at 
Aldershot has also been reorganised. It was formerly 
under the care of Colonel Capper, who did remarkably 
good work; but it was thought that his great ability 
would be better directed towards training the officers and 
men who are to form the balloon school and the corps 
which will navigate the balloons. It was felt that the 
practical instruction should be in the hands of a civilian 
expert, and it appointed Mr. O'Gorman, who is well known 
in connection with the construction of motor engines. 
The constructional staff is four times the size of that which 
was previously in existence, buildings are proceeding 
apace, and various plants are being set up. The next 
step which it is proposed to take is to substitute for 
the present corps a regular aeronautical corps, such as 
exists in Germany, separate from any other corps in the 
army. Mr. Haldane said in March that he was convinced 
that until they got everything perfectly clear they would 
only make very slow progress. Lord Rayleigh’s Com- 
mittee at Teddmgton, which was presided over by Dr. 
Glazebrook, had been engaged in consultations with the 
experts of the Army and Navy on all sorts of matters, 
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such as defects in the engine, steering apparatus, the 
fabric of balloons, gusts, the illumination of the sky for 


the detection of foreign dirigibles, and projectiles for their | 


destruction. At present there is one small dirigible at 
Aldershot, which has been doing well. There are coming 
over from France two more—the Clement Bayard, nego- 
tiations for which have been undertaken by the Aero- 
nautical Committee of the House of Commons, and itis not 
unlikely that the War-office may purchase it if it satis- 
factory; and the Lebaudy, which, through the patriotism 
of a contemporary, has been offered to the nation. The 
War-office are working out designs for a large balloon of 
their own, and there is, in addition, the great Navy 
dirigible, which will be launched during the summer. As 
soon as the lessons to be derived from these vessels are 
learnt, it is proposed to proceed with the construction of 
others, and at present provisions are being made for the 
construction at Aldershot under Mr. O’Gorman of a 
power balloon of large size, which, it is thought, may 
serve as a basis for working out the designs of a fleet. 

In this connection it is of interest to note that the War- 
office in July last invited four of the leading British 
structural engineering firms to submit designs and tenders 
for the construction of a building to be used for housing 
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balloons, in close proximity to the factory at Cove | 
In the specification | 


Common, South Farnborough. 
issued from Whitehall it was laid down that the building 
must be about 355ft. long, 60ft. wide, and 75ft. high from 
the floor level clear of all frame work, and that one end of 
the building and the underside of the roof framing should 
be curved to a radius of 30ft., whilst the other end should 
be made entirely open, but capable of being closed by doors. 
The sides of the building were to be either vertical with 
raking struts and ties placed outside, or the whole 
framework was to be made in the form of a parabolic 
arch springing from the ground line. A gangway was 
to be provided along each side for the entire length 
at about 35ft. from the ground, with a ladder 
each end for access, whilst there was to be a similar 
gangway, with a handrail on both sides, at the extreme top 
of the building with a ladder for access at each end. A 
strong galvanised iron ring was to be provided on the 
outside at the top of each principal for the attachment of a 
rope ladder for use when painting or repairing. A trap 
door was to be arranged in the top of the roof near each 
end, and one in the centre, accessible from the gangway 
previously referred to. There was to be provision at one 
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end of the top of the building for fixing an anemometer 
and vane. In calculating the proportions of the frame- 
work a factor of safety of three was to be allowed with 
the building exposed to a wind pressure of 50 |b. per 
square foot of vertical surface, and the framework was to 
be of mild steel throughout. It was originally intended 
that the main doorway, 60ft. wide and 75ft. in clear 
height, was to be closed by a screen formed of tanned 
sailcloth weighing not less than 30 0z. per yard run 40in. 
wide, hung on rollers from a heavy top bar, and guided 
at the bottom by clips travelling along a tee rail. An 
alternative tender was, however, to be submitted for the 
provision of sliding doors to the main opening in place of 
the canvas screen, consisting of steel framework covered 
with galvanised corrugated steel sheeting of the same 
gauge as on the building itself. These doors were to be 
suspended from cast iron rollers with gun-metal bearings 
running on a heavy steel rail at the top and in a suitable 
channel guide at the bottom, or, if preferred, the doors 
could be carried on rollers running on a rail at the 
bottom of the doorway. In either case the top guides were 
to be securely fixed to the gable end of the building, 
and strong steel framing was to be provided to carry the 
outer ends. Two lines of windows were to be carried along 
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each side of the building, one at a height of about 7ft. to , 
| the sill, and the other 30ft. or 40ft. from ground level. | 
Each of these lines was to have an area of at least 
1400 square feet, the length and height of each window 
being made to suit the framing. Whilst these main con- 
ditions were to be strictly complied with, the design could 
be varied at the discretion of the tenderer, and it was 
| stated that preference would be given to a design which, 
| while inexpensive, provided roofed spaces, in the form of 
| aisles or otherwise, on either side of the main central 
| space, and which could be utilised as workshops. The 
| floor line was to be taken as being Qin. above the general 
| ground line at the site, and the concrete foundations and 
| flooring would be provided by the War Department. 
| After due consideration of the designs submitted, that 
| from the Cleveland Bridge and Engineering Company, 
| Limited, of Darlington, was preferred, and accordingly, 
in September, a contract was placed with this company 
| for the carrying out of the work. The building is now 
| nearing completion, and its constructional features will be 
| well understood by a reference to the drawings published 
| on page 487, and the various photographs taken at intervals 


at | 
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| during the progress of the work. It may, however, be 
stated that the building has a total length of 360ft., an 
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extreme width of 115ft., and a height of roof —at the centre 
—of75ft. It is constructed of thirteen lattice ribs A 
4ft. 3in. wide, and carried upon concrete blocks, There 
are intermediate channels, joists, and diagonal bracing ae 
resisting the wind pressure. On either side there js 
“bay ” 27ft. 6in. wide, which it is intended to equip with 
machinery for carrying out repairs, &. In the main 
building there are 29 columns, including three in the apse 
and each of these is made up of lattice braced girders, the 
columns resting upon bedstones 2ft. 8in. square and 12in 
deep, which in turn are embedded in massed concrete gf, 
deep and 3ft. 6in. long. As shown on page 487, these lattice 
girders pass 2ft. below floor level into the conerete. Th» 
anchorages are embedded in concrete 11ft. 6in. by 9ft, by 
8ft. The secondary principals consist of channels corre 
sponding to the main ribs, and these secondaries rest upon 
joists 27ft. in length, extending from principal to principal 
The doors at the east end of the building give an opening 
over the entire width and height, and they are each 
divided into two portions 16ft. in length. These doorg 
run upon a carriage, the wheels of which have an over. 
all diameter of 2ft.9in. The two outer doors have each 
a track 29ft. 6in. in length, and the two inner doors 
a track of 92ft. There is a distance of 2ft. 7jin. between 
the centre line of the tracks. These four doors ayo 
each composed of three vertical plate girders connected 
by horizontal lattice girders with bracing. At the east 
end of the building are two wind towers over (ft, jy, 
height. On either side of the main doorway, and on ever, 
alternate principal, there has been fixed a fender 20fj, 
long, the lower end of which is at a height of about 2sFt. 
from floor level. These fenders consist of a steel tube, 
6in. overall diameter, mounted in suitable bearings, so as 
to turn with the minimum resistance. The lower of the 
two gangways extends round the building at a height of 
36ft. from floor level, and has a width of 3ft. 6in,, 
whilst the other gangway continues towards thy 
centre of the roof through the principals, and has a 
width of 2ft. 6in. Access to these gangways is ob 
tained by ladders at the two ends of the building 
passing up from the floor to the lower and then 
the higher gangway. The roof, sides, and ends 
are covered, where not occupied by doors and windows, 
with corrugated sheeting No. 22 B.W.G. The whole 
building is covered with No. 6 sheeting, except the two rows 
of windows, the centre lines of which are placed 10ft. 

tin. and 88ft. 54in. respectively from floor level. Thesi 
windows extend round the building, the apse included. 
The riveting in all the side laps is 6in. pitch. The sheeting 
has been fixed to the purlins and stringers by jin. 
galvanised hook bolts spaced not more than 3ft. apart 
on each purlin or stringer, and each bolt has been pro- 
vided with one iron and one dermatine washer curved to 
fit the corrugations. A number of progress photographs 
is reproduced on page 488. 
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SEWAGE WorRKS IN RENFREWSHIRE.—-New sewage purification 
works on the bacteriological principle have been constructed by 
the County Council of Renfrew at Giffnock, near Glasgow, and 
were formally opened on April 7th, in the presence of a large com 
pany. The works are entirely bacteriological, being composed of 
septic tanks and bacteria filters of the percolating type. They 
have been designed to deal with the sewage of a population of 
4000, giving a dry-weather flow of over 280,000 gallons per day, 
and are the first in Scotland which have been designed to meet th« 
recommendations of the Royal Commissioners on Sewage Puritica- 
tion as set forth in their fifth report, the sewage to be completely 
dealt with up to three times the dry-weather flow, and treated in 
a preliminary manner in storm tanks up to three other dilutations. 
The septic tank effluents are distributed over four 70ft. diameter 
circular filters by means of Messrs, Adams-Hydraulics’ revolving 
spinklers. One of the features of the Giffnock system is that the 
only supervision required will be a man’s occasional time for the 
oiling of the bearings and the cleaning of the sprinkler arms. 
Including the price of land, the total cost of the works will be 
£9300. The works have been designed by Mr. J. Gilchrist 
Bennett, and their construction has, under his direction, been 
carried out by Messrs. Isaac Craik, whilst the mechanical plant has 
been supplied by Messrs. Adams-Hydraulics, of York. Mr. Ben 
nett, it may be added, has completed a design for new purification 
works to be erected by the County Council at Eaglesham, the work 
on which will soon be placed in the hands of a contractor. 
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COMMITTEE FOR PROTECTION OF ELECTRICAL INTERESTS. We are 
asked to state that at a meeting held at the Savoy Hotel, 
London, on Friday, 6th May last, the Hon. Arthur Stanley pre- 
siding, an influential committee was constituted for the protection 
of electrical interests, and the following is an abstract from the 
rules which were adopted :—-(1) The primary object of the Com 
mittee is to endeavour to secure united action with a view to the 
protection and advancement of the commercial and legislative 
interests of the British electrical industries, and for that purpose 
to take such steps as may from time to time appear advisable, and 
to co-operate, as far as possible, with all institutions, societies, and 
associations having similar or kindred objects. (2) The name of 
the Committee shall be the ‘‘Committee for the Protection of 
Electrical Interests,” and may be shortly referred to as the *‘ Elec 
trical Committee.” (3) The number of the Committee shall be 
limited to eighty members, besides the president, hon. treasurer, 
and hon. secretary; any casual vacancy may be filled by the Com- 
mittee at an ordinary meeting. (4) Any gentleman connected 
with the electrical industry and receiving the support of not less 
than five members shall be eligible for election by the Committee. 
Election shall be by ballot ; two black balls shall exclude, there 
being not less than six members present. (5) Every member of 
the Committee shall pay an annual subscription of one guinea to 
provide for the expenses of the Committee, and any member whose 
subscription remains unpaid more than three months after it 
becomes due shall be liable to have his name removed by the Com 
mittee from the list of members. Further particulars may he 
obtained from Mr. R. Borlase Matthews, Hon. Secretary, Bank 
Buildings, Kingsway, W.C. 
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THE GERMAN CRUISER VON DER TANN. 


Wir the possible exception of the Dreadnought no 
warship has ever excited so much interest and curiosity 
as the German cruiser Von der Tann, of which we give 
an illustration this week on page 489. This picture shows | 
the ship in her present state. Sheis not yet absolutely 
complete, as will be noticed from the absence of boats. | 
It is not quite clear yet how and where she will carry | 
her boats, but, presumably, they will be stacked about | 
the funnels. Much of the interest attaching to the Von! 








der Tann is due to the secrecy which has been obseryed 
concerning her, and the various armaments with which 
she has been credited. 
she is Germany’s first attempt at what is known as a 
“ Dreadnought cruiser.” 

The Von der Tann belongs to the same year's pro- 
gramme as the Rheinland and Posen, which are already 
complete. So far as can be asvertained, she was 
originally designed to be like the Bliicher, only mounting 
twelve 9.4 instead of twelve 8.2 as her primary arma- 
ment. The Bliicher, it will be remembered, has one 


Also interesting is the fact that | 
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turret forward on the raised forecastle, one aft and four 
| amidships, two on either side. 
The Von der Tann was probably designed before 
| details of our Invincibles were exactly known, and when 
| it was believed that they would carry 9.2’s. It is reported 
that at a subsequent date, when it was decided to arm 
her with 1lin. guns, it was suggested to mount ten 1lin. 
| guns arranged as in the Dreadnought, but: that subse- 
quently the original enlarged Bliicher design was reverted 
to, with one turret on either side omitted, thus giving her 
an armament of eight heavy guns, all available on cither 
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She will probably not 


just started her preliminary trials. 
Her total cost is 


be ready for sea until the summer. 
approximately £1,835,000. 

Below we give a table showing how the Von der Tann 
compares with the Bliicher and with various “ Dread- 
nought cruisers ** of corresponding date. 


broadside. In this connection it is interesting to note 
that, although the Von der Tann carries but eight big 
guns, against the twelve of the battleships, yet her broad- 
side is precisely the same. 

The total armament of the vessel is as follows :—Eight 
llin., 45 calibres; ten 6in., 45 ealibres; sixteen 24- 
pounders ; six submerged torpedo tubes. The 6in. guns 
are carried in a central battery amidships with the usual — 


German type of gun port, recessed in order to admit of a 
BRITISH RAILWAY ACCIDENTS DURING 1909. 


wider angle of fire. It is noteworthy that no provision 
whatever is made for ahead fire with the forward 6in. 
THE Returns of Accidents and Casualties on British 
Railways for the year 1909 was issued a few days ago in 


guns. This absence of ahead fire is probably copied from 
advance, as last year, of the General Report. 


our Duke of Edinburgh class, in which it was found that 
main deck guns could not be satisfactorily mounted with s : ; 

The casualties to passengers and servants ‘‘ in accidents to 
trains ’’ and ‘* from other accidents connected with the run- 


the sides cut away for end-on fire. The after 6in. of 

the Von der Tann can, as in the Duke of Edinburgh, fire | ™ ak : : i. 

right aft. The 24-pounders are mounted as follows:— | "8 of trains or the movement of railway vehicles ’’ and to 

Four in the forecastle, four inside of the superstructure other persons while passing over railways at level crossings, 
trespassing, or on business at stations and sidings, also 
suicides and attempted suicides, amount to 971 killed and 


below the bridge and conning tower, four on top of the 
after superstructure, and four on the main deck right aft. 7599 injured, as compared with 1043 killed and 7984 injured 
This arrangement gives the widest possible distribution during the year bra ih os meine aes has passengers fee 
of groups, but is probably inferior to our system of way premises, as in ascending or descending steps at stations 
mounting such guns on top of the turrets so far as | and not by the movement of trains, were 11 killed and 832 
possible. At any rate, the forward group under the fore- jnjured, as compared with 5 killed and 863 injured during 
1908. Then 38 servants were killed and 19,367 injured in 


castle are contrary to modern practice, although still 
adhered to in the German navy. their work, but not by the movement of trains, as compared 











Name... Von der Tann. Bliicher. Invincible. Kurama. Indefatigable. Tbuki. 
Nationality... 0.0... German German British Japanesé British Japanese 
Displacement, tons ...  .. 18,700 14,760 17,250 | 14,620 18,000 14,620 
ae | Ce ee 558 4983 560 450 580 450 
OMI Sta chen ores Fa 85 803 784 | 754 793 754 
Draught, ft. iss? ete «ioc 273 273 — —_—— ae _— 
(nuns 8 llin. 12 8-2in, 8 12in. 4 12in. 8 12in. 4 12in. 

10 6in. 8 6in. 16 4in. 8 8in. 16 or 20 4in. 8 8in. 

16 24-pdr. 16 24-pdr. 14 4-7in. 14 4-7in. 
‘ 4 14-pdr. 4 14-pdr. 
Torpedo tubes ... ... .. 3 3 3 | 5 ? 5 
Main belt, in. 6 6? 7 7 RrY 7 
Horse-power |... 45,000 32,000 41,000 25,000 70,000 25,000 
Designed speed, knots... 25 23-5 25 | 21-25 | 27 21-25 
Machinery ee) “abe Turbine (Parsons) | Triple-expansion| Humphreys T. | Triple-expansion| Parsons turbine | Curtis turbine 
Boilers .. Schulz Schulz Yarrow Miyabara Babcock Miyabara 


Nothing is definitely known as to the exact thickness 
of the Von der Tann’s armour. The maximum thickness | also 16 ‘‘ other persons,’’ i.e., neither passengers nor servants, 
of the belt does not, however, probably exceed 6in., and | killed and 593 injured, but not by trains, as compared with 
the armour on the battery is probably thinner. The belt | 30 killed and 597 injured during 1908. 
extends from the bow to within about 20ft. of the stern, All these figures for 1909 compare, as a rule, favourably 
which is unarmoured. The normal displacement of the | with those for 1908, and, with one exception, are a marked 
Von der Tann is 18,700 tons, the full load displacement | improvement on previous years. The items that deserve 
19,500. She is 558ft. long, with a beam of 85ft. and a ™ost attention are the figures as to the relative safety of 
mean draught of about 27ft. The horse-power is 45,000, Passengers while actually travelling and the risks run by 
and the designed speed 25 knots. This designed speed of railway servants. We have, therefore, constructed the 
% knots is likely to be greatly exceeded. The Bliicher 
reached & maximum of three knots over her designed 
speed, and it may be reckoned that the Von der Tann will 
Mester touch 27 knots, if not more. She is fitted with 

arsons turbines, driving four screws. The boilers are of 


returns. 
The variation in the last line is due to changes made by 


unsatisfactory item in the table is the increase in the number 
the Schulz- 5 of servants killed in train accidents. The past year was 
warships. 2-Thornyeroft type, as fitted to all German unfortunate in that respect, but on analysing the cause of 

The V : | each fatal accident, it will be found that the companies can 
Vers at eee Tann was built by Messrs. Blohm and hardly be blamed for this. We hope that the sian year, 
and hae hk —— She was laid down in October, 1907, | which up to the present has been very free from fatal train 
complet; ave been completed last December. Her | accidents to servants, will bring these figures down to 

pletion, however, has been delayed, and she has only normal, 


with 50 killed and 19,041 injured during 1908. There were | 


table below from data contained in the present and past | 


the Board of Trade as to accidents to be reported, so the only | 


Iteis gratifying also to note that the number of collisions 
during 1909 was 349, as compared with 373 in 1908; of 
derailments of passenger trains 78, against 94; of derailments 
of goods trains and light engines 292, as compared with 407 ; 


1907. 1908. | 1909. 











1905. 1906. 
lsidlgi¥ieldleleiei? 
ISL EISIEIS EEL ZIEIE 
lZIP\ZIP/Z/F 2/2 2/F 
Passengers in train accidents) 39 | 396) 58 | 631] 18 | 534) nil] 283° 1 | 390 


6 | 164 16 | 129 
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Servants in train accidents | 6 


Servants by train move- | } 
ments, but not train acci- 
dents : ; ie 














398 |3688 425 |4225/441 [5577 376 |4976318 |4599 


of failures of rolling stock 2652, as against 2706; and of 284 
broken rails, as compared with 287 in 1908. As a result, no 
doubt, of the unpropitious weather last year, there were 
reported 36 ‘‘slips in cuttings or embankments of such a 
nature as to involve danger.’’ In 1908 there were only 18 
reported. 





RoyAL AUTOMOBILE CLUB.—We are asked to state that at the 
request of the Chairman, Prince Francis of Teck, the sixth pro- 
vincial meeting of the Associated Clubs, which was arranged to 
take place at Sevenoaks on Saturday, the 21st May, has been post- 
pone sine die. 

INSTITUTE OF METALS.—The Council of the Institute of Metals 
announce that they have accepted an invitation from the Glasgow 
members of the Institute to hold the annual autumn meeting in 
Glasgow. This meeting will take place on September 21st and 
22nd, on which days papers of scientific and practical interest will 
be read, and visits made to works of metailurgical interest. A 
local committee, of which Professor Archibald Barr, D.Se., is 
chairman, and Dr. Cecil H. Desch, D.Se., Ph.D., is honorary secre- 
tary, has already been formed to carry out the necessary arrange- 
ments, of which further notice will be given in due course. It is 
also announced that there has been established at the offices of the 
Institute a pathological museum for specimens of metals and alloys, 
the first contributions to the museum having been received from 
the president, Sir Gerard Muntz. This museum, which is 
the only one of its kind, is intended to contain specimens showing 
the various ways in which such metals as copper, brass, aluminium, 
&c., can fail, either as a result of faulty manufacture or of im- 
| proper usage. 
| ScorrisH AVIATION MEETING, 1910.—Arrangements are now 
well forward in connection with the Scottish Aviation.Week at 
Lanark from August 6th to 15th. This, the first aviation meeting 
of any kind held in Scotland, is, of course, to be international in 
character, and will continue for seven days, embracing the opening 
Saturday and the six days commencing on Monday of the follow- 
ing week. The meeting will be under the auspices of the Scottish 
Aeronautical Society, associated with the Royal Aero Club of the 
United Kingdom, and is being organised by an executive council, 
comprising members of the above-named societies and many well- 
| known men in public life in Scotland. On 6th inst. Mr. Ker- 
Seymer, of the Royal Aero Club, who had just returned from the 
continental meetings, visited the Lanark course, accompanied by 
several of the Scottish officials, and was greatly pleased with the 
| suitable nature of the ground. The Aviation Committee have 
prepared an attractive list of events. The programme will include 
a cross-country race and passenger-carrying competitions. The 
Committee are also in communication with several owners of 
| balloons and dirigibles, and in all probability a number of these 
| will be seen on the course during the week. There is every 
| prospect of a large entry in the various competitions. The secre- 
| tary of the Scottish Aviation Society is Mr. Robert J. Smith, C.A., 

163, West George-street, Glasgow. 
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BARE ALUMINIUM CONDUCTORS. 

CONSIDERABLE attention has recently been given to the 
question of employing aluminium electrical conductors, and 
in America and other countries, where the use of transmission 
lines is far more extensive than in England, aluminium has 
already taken a prominent place in the electrical industry. 
During recent years the price of aluminium has gone down 
very considerably, and as a consequence the yearly product 
has materially increased. Aluminium wire can now be made 


commercially which has a conductivity of 63 per cent. as | 
In | 


compared with annealed copper of equal section. 
engineering calculations it is usual to take the specific con 











ductivity of aluminium as 60 per cent. of that of copper ; thus 
the specific resistance is 66.7 per cent. greater than that of 
copper. This comparison is made at a temperature of 60 
deg. Fah., this being the temperature which has been fixed 
for comparison by the Engineering Standards Committee. 
It is interesting to note, however, that the increase of 
resistance of aluminium with a rise of temperature is 
slightly less than that of copper, and as a result at higher 
temperatures than 60 deg. Fah. the relative conductivity of 
aluminium and copper can be taken as slightly greater than 
60 per cent. The conductivity of aluminium varies consider 
ably with its purity. For example, it has been found by one 
firm that a wire of 99.6 per cent. purity had a conductivity 
of 64 per cent. of that of copper, whilst a similar wire, but 
of 99 per cent. purity, only had 61 per cent. 

Whilst the use of aluminium for overhead transmission 
lines has so far been confined to places abroad, electrical 
engineers in this country have not been backward in adopting 
it for various other purposes. There are two reasons why 
aluminium has not been used for transmission lines in 
England. The first is that the number of overhead trans- 
mission lines of any kind in use in this country is almost 
negligible as compared with the number to be found abroad, 
and secondly, as Mr. W. B. Woodhouse recently pointed out 
in a paper on the subject read before the Institution of Elec- 





trical Engineers, our Board of Trade regulations as regards 
factors of safety are somewhat severe. Aluminium, 
however, is now being largely used in our central stations 
for bus bar, machine, and feeder connections, &c., for which 
purposes it appears to possess important advantages over 
copper, quite apart from the saving in cost. It is lighter and 
easier to handle, allows of lighter supports being used, and 
owing to the large surface exposed, does not heat up so 
much as a copper bar of the same resistance. 

The illustration—Fig. 1—shows a continuous current 
generator which is running in one of the London stations, 
and which is connected to the switchboard by means of bare 
aluminium conductors supplied by the British Aluminium 





Company, of 109, Queen Victoria-street, E.C. In Fig. 2 a 
battery is shown which is connected to the station bus bars 
in the same manner. It will be seen from this illustration 
that the ends of the aluminium conductors are screwed, and 
that they are clamped to a raised bar by means of nuts. 
The method recommended by the British Aluminium 
Company for jointing round rod is to butt-weld it by holding 
the two ends a few millimetres apart in the flame of a 
powerful blow lamp. The flame is concentrated on the ends 
to be jointed by means of two or three firebricks, until the 
metal begins to flow, when end pressure is exerted. As soon 


. 


Berar es mame ree 














Fig. 3 


las the metal has been forced out all round the joint the 
blow-lamp is removed, whilst the pressure is maintained 
until the joint has set, after which the extruded metal is cut 
away and the joint trimmed. We 


firmly in line, and an even pressure being exerted in bringing 
them together. To enable these conditions to be effectually 
met the British Aluminium Company has devised special 
tools, with the aid of which the work is greatly facilitated. 
For jointing aluminium rod to copper rod a screwed coupling 


left-handed threads are often used for jointing aluminium 
rods in inaccessible positions where welding would prove 
difficult. Obviously no lubricant must be used when making 
joints in this way, and in view of this the threads are cut 
so as to be an easy fit in the couplings. 
experience it has 


forms of mechanical of 


joints used in the erection 


moisture, in order to avoid galvanic action. 

The surfaces to be joined should be perfectly flat and free 
from grease or dirt. Before clamping the surfaces together 
they should be filed in opposite directions. A very slight 
trace of vaseline applied to the surfaces has been found to 
improve the contact. In bending bars of sin. thickness and 





blow-lamp, care being taken not to overheat or burn the 


metal. 
For jointing annealed aluminium strand a cast joint is 





Fig. 4 

usually employed. This is made by melting pure aluminium 
in a crucible and pouring it into a sheet or cast iron mould, 
|into which the ends of the cable have been previously 
j inserted. Shoes or lugs for bolting on to aluminium or 
copper bars, or for bolting on to a shoe sweated on to the end 
of a copper cable, can also be cast on to the ends of solid or 
strand aluminium conductors in a similar manner. Fig. 3 
shows a battery regulating switch, from which it will be seen 


shoes have been cast on in the manner described. At the 
lower portion of the switch where the current is drawn off for 
the supply, the four lower conductors, which are always at 
the same potential with respect to one another, are screwed 


the manner shown. An interesting example of how bare 
aluminium conductors can be connected to insulated copper 
cables is shown in Fig. 4. Herea flat connecting piece has 
been welded on to each of the round aluminium conductors, 
whilst the thimbles of the copper cables are also provided 





with copper connecting pieces of smaller section. These flat 
connecting pieces are fastened together by means of clamps in 
the mannershown, thus making joints which are both mechani- 
cally and electrically sound. In ail cases where there jg a 
junction between aluminium and copper great care must be 
taken to exclude moisture from the joint. This can readily 
be accomplished by painting over the joint -with a) 
acid-resisting compound. In places where chemical fumes 
exist special precautions should be taken in this direction 





| lower than might be expected were solder employed. 


are informed that in | 
making these joints much depends upon the rods being held | 


is usually employed, and screwed couplings having right and | 


From practical | 
been found that clamps and other | 


upwards it is advisable to heat the bar at the bend with a | 


that in the case of the upper aluminium conductors, lugs or | 


and are fastened to the connecting strip by means of nuts in | 


and it is advisable to cover the joint with a weather-proof 
tape and paint it over with compound. Although there are 


}now many aluminium solders upon the market, the ex. 
| perience gained by the British Aluminium Company goes to 
| show that for electrical connections it is better to make the 


joints as described than to employ solder. We have examined 
a number of these welded joints, and so far as strength js 
concerned they appeared highly satisfactory. As regards the 
electrical resistance, we are told that this is considerably 
That 
it is quite possible to make T joints by welding in the malas 
described is evident from the illustration —Fig. 5 —where two 


Fig. 5 


bare conductors are shown connected to another pair of con- 
ductors running at right angles to the other pair. 

A few brief remarks pertaining tothe method of making joints 
in transmission lines may prove of interest. The type of joint 
most commonly employed is known as the torsion sleeve 
joint, which is both simple to make and effective in operation. 
To make the joint, the two ends of the conductors are 
straightened out and passed in opposite directions through 
a suitably shaped aluminium sleeve until they protrude a 
few inches at each end. Clamps shaped to fit the cable are 
then bolted over each end of the sleeve, and rotated by means 
of levers in opposite directions in order to form a torsion 
joint, the number of turns varying with the diameter of the 
cable and length of sleeve. The cable ends should be free 
| from grease, and no form of lubricant should be used. To 

keep the cable ends and sleeve in alignment whilst being 

| twisted it is advisable—more particularly on large sizes of 
cables—to place them in a wooden trough or guide. The 
sleeve, which, like the cable, is of pure aluminium, is supplied 
in various forms, according to the dimensions of the conductor. 
The advantages claimed for this joint are that no heat 
process, which is liable to soften the metal, is necessary, and 
the sleeve increases the stiffness and cross section of the 
joint, and reduces the tendency of the cable to untwist and 
| slip through. 


copper bus bars and switchboard connections are equally | 
suitable when aluminium is the metal employed, but the | 
contact area should be liberally proportioned, and whenever | 
there is a junction between aluminium and copper the con- | 
tact edge should be painted over or otherwise protected from | 


AMERICAN RAILWAY ACCIDENTS. 


THE last quarterly bulletin of the Inter-State Commerce 
Commission noticed in our pages was that for the quarter 
| ending June, 19099—THE ENGINEER, December 10th last 

which also gave the anticipated figures for the fiscal year 
ending June last. 

The following are the returns for the quarters ending 
September and December, 1909. The figures for the corre 
sponding periods of 1908 may be seen in THE ENGINEER of 

| June 18th, 1909. 


July-September, 1909. October-December, 141) 


Passengers.| Trainmen. Passengers. Trainmen 


= 


ad 


Injured. 
Killed. 
Injured 


=| Killed. 
| Killed. 


~ 
- 


| Collisions . . 
| Derailments : 
| Miscellaneous train acci- 
dents, including boiler 
| explosions .. os 


= 


Total by train accidents 


Coupling or uncoupling! 

| Other work about trains 

| In contact with overhead | 
| or side structures 16 | 
| Falling off engines or | 
| ears, or in getting off 
1 Other causes .. .. .. 


| 
971 | 
1101 | 


59 | 


Total by other 


than 
train accidents ‘ 


2088 | 179 


| PHYSICAL Society OF Lonpon.—-A meeting of the Society will 
| be held at 5 p.m. on Friday, May 27th, 1910, at the Imperial 
College of Science, Imperial Institute-road, South Kensington. 
Agenda :—(1) W. H. Eccles, D.Sc., “On an Oscillation Detector 
| Actuated Solely by Temperature Variation of Resistance ;" (2 
A. Eagle, B.Sc., ‘‘ Exhibition of a Resonance Transformer ; and 
(3) S W. J. Smith, D.Sc., ‘The Limitations of the Weston Cell 
as a Standard of Electromotive Force.” 

Roya INSTITUTION. —A general monthly meeting of the mem 
| bers of the Royal Institution was held on Monday afternoon, the 9th 
instant, the Duke of Northumberland, K.G., President, in the chair. 
| The special thanks of the members were returned to Mr. Henry F, 
Makins for a donation of £50 to the Fund for the Promotion of 
Experimental Research at Low Temperatures. The Chairman 
announced that he had nominated the following gentlemen as 
| vice-presidents for the ensuing year :—Sir Thomas Barlow, Bart. 
the Right Hon. Sir H. Burton Buckley, Sir William Huggins, 
O.M., Mr. A. B. Kempe, Sir Francis Laking, Bart., Mr. George 
Matthey, Sir James Crichton-Browne (treasurer), and Sir William 
Crookes (hon, secretary). The meeting adjourned to May 23rd, 
when a resolution of condolence on the occasion of the lamented 
death of his Majesty the King will be passed. 
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NOTES AND MEMORANDA. 


Uranium is found commercially in only two minerals 


RAILWAY MATTERS. 


ans of the Montreal Street Railway Company, pro- 





) 
+ - , for three distinct underground lines and one os sub- | in the United States, pitchblende and carnotite. Pitchblende, 
se ale in Montreal, have been submitted to the Quebec Legis- | which is widely known because of its use as an ore of radium, 
“ind n. The street railway officials state that the St. James | occurs in quantity in the United States only in Gilpin County, 
eee st important, will be started at once, and after that | Colo., where there are four mines that produce it. Carnotite 


tunnel, the mo 

» St. Denis-s 
Fa rr St. Catherine-street. The underground and elevated | Colorado. 

+e ve also been completed. They provide for Z , . 

company plans have ali Deon completed. They promde for a | Acconpixe to experiments on the reception of radio 
ed ee the city limits and underground inside. telegraphic signals when transmitting with a spark gap in com- 

Iv is reported that work is expected to commence | spark gap was used, there appears to be no advantage in using 
immediately on an important section of the railway to be con- | compressed air for this purpose. While the dielectric strength of 
atructed from Jinga, where the Nile at the Ripon Falls flows out the air is enormously increased, so also is the resistance to the 
of Lake Victoria to Kakindu, a point beyond the rapids of that | oscillatory spark, both appearing to increase in about the same 
part of the Nile where the Victoria Nile becomes navigable. | ratio. 
Although only some 50 miles in length, the new line, the construc- AG ae See : E ee a ae 
_ f which lately received the sanction of the Government, will, | A yh test for oil, states the American Mac hinist, is 
ion of ¥ ‘da of the Nil valdabi i luc. | % place single drops in line upon a piece of plate glass, about 8in. 
by turning the rapids of the } ile, open up a valuable and produc- | yi, and 24in. to 30in. 1c d bei Saad al 63 
“ i Uganda and establish connection with steam navi- | g. as VO inl») LODE, ODS GN DAiNg: ransed, Aneny, Cll. tO 
tive portion of Uganda - 8in., to form an inclined plane. The d f oil f 

, ~ aay oS ’ plane. e drops of oil start from the 
vation on Lake Chioga and surrounding waterways. The new mae oe r ; 
yatic n aise Si dep by | tp of this inclined plane upon a race with each other. The first 
‘ailway wilt be built under the direction of Sir Perey Girouard by | a year ; Polonia 
railway ‘da Railway Administration, and is expected to be com- | day sperm oil will be found in the rear, but aftera while it will 
the yw rigs Ay bike ‘ ’ : | catch up and overtake the rest. An oil having a light body runs 
pleted by an ia : , 5 : | quickly and dries quickly, but an oil that bas both a body and a 

THE question of forming a light railway to connect | free flow will readily be detected by this test. An oil may have a 
Crossford with the main line of the Caledonian Railway has been | good body and yet may have a tendency to gum badly, which 
jately under the consideration of the Caledonian Railway Com- | quality will also be easily detected upon the glass. ‘The oils 
pany, and the company’s engineers have been busy surveying the | should be covered from dust while these tests are being made. 


d with a view to prepari vlans to be submitted to the : eee ‘ om 

Srectors, Crossford vill Ug ray Phesveon of the extensive fruit- A comparison of the enclosed are and the intensified 
growing district of Clydesdale. At present it is considered likely are for indoor lighting was recently presented before the Min- 
that such a railway would leave the main line of the Caledonian nesota Electrical Association ( onvention. It was shown that 
Railway near Carluke Station and take a course along an old rail- because of the large carbons used in the enclosed arc, the carbons 
way embankment to near Oldhill Farm, and thence strike along being fin. in diameter, the are is apt to wander along the edge 
to within a short distance of Crossford. ' A similar proposal was of the electrode, so that instead of giving a uniform distribu- 
considered by the railway company a number of years ago, but | tion of light, the light is greater on one side of the lamp than on 
there were difficulties in the way. There are now prospects of the | the other. With the intensified arc lamp there is no wandering 
roposal being carried out, of the are. The electrodes are much smaller, consisting of two 
! : p J as upper electrodes jin. in diameter, and a lower one gin. in diameter. 

THE Railway Times publishes the official returns of | If the same amount of current’ be passed through this lamp as 
the 54 principal railways in the United Kingdom for the week | through the enclosed arc lamp, the electrodes will be heated to a 
ending Ist May. These returns show total receipts amounting to | higher incandescence, thus giving a greater and steadier light. 
2,160,611, being £63,789 more for the corresponding week last : : 
year, while the mileage was 21,474, or 55 more than for the cor- THE effect of workmanship on the strength of concrete 
responding week. The receipts were at the rate of £100 12s, 3d. | was tested some time ago at the laboratory of the Technologic 
per mile of line open, an increase of £2 14s. 5d. a mileas compared | Branch of the United States Geological Survey, then situated in 
with last year. Thirty-six of the returns distinguish between the | St. Louis. Three firms doing concrete work in the city were asked 
receipts from passenger and goods traffic, and these show an | to furnish gangs to mix and place concrete for cubes and test 
increase of £10,957—or 8s. 4d. per mile—in the passenger receipts, | beams, The same materials were supplied to all three gangs, and 
ind an increase of £51,151—or £2 6s. per mile—in the receipts | the cubes and beams were tested under the same conditions. The 
from goods traffic. The aggregate increase on the 36 railways for | Maximum variations between the test results were about 100 per 
17 weeks in the passenger receipts has been £338,063, while the | cent., parallel specimens made by the laboratory’s workpeople 





aggregate increase in the goods receipts was £590,982. The | testing to about the same strength as those of the gang securing | 


aggregate receipts of the 54 railways for 17 weeks—2nd January | the maximum results. With a richer mixture the greatest differ- 
to Ist May—amounted to £33,969,228, an increase of £963,947 on | ence in results was about 60 per cent., indicating that an increase 
the corresponding period of last year. | in cement tends to cut down discrepancies. The beams were 13ft. 
Aw interesting sidelight on Chinese railways is con- | i «gellar orn Se ne on ae to give a truer 
: ‘ aces ve : gl 2 as e strength of the concrete. 
tained in the report of Mr. Pitzipios, British Consul at Chingkiang. 
A proposal was made to have a railway from Kuachou, at the AccorpInG to the Ironmonger, Italy at present con- 
mouth of the Grand Canal, to Hsii Chou Fu. Owing, however, to | sumes about 50,000 tons’ of tin-plates per annum, three-fourths of 
the indifference of the wealthy men of Yangchow and other places, | which is made in three tin-plate mills at Piombino, Darfo, and 
the necessary capital could not be subscribed. One wealthy and | Savona respectively, while the remaining 13,000 tons are imported 


influential Chinese gentleman of Chingkiang worked hard to secure | from Britain. The conversion of this plate into tins leads to the | 


the funds, but met with rebuffs in all directions. Curiously | production of 10,000 tons of scrap, the bulk of which is treated in 
enough, during the later months of 1909 a well-printed leaflet, | several de-tinning works, where about 8700 tons of iron and 210 
bearing a rhyming song exhorting people to subscribe capital to | tons of tin are recovered. The general practice is to treat the 
build this railway, was freely distributed 
gist of it was to the effect that the trade of Chingkiang would | pumps for ensuring the circulation of the electrolyte. The six 
suffer by the completion of the Tientsin-Pukow Railway, aud that | anodes in each tank consists of iron crates filled with the scrap, 
the Kua-Hsii Railway was the only thing to save the situation. | the seven cathodes being of iron plate. The current consumption 
All were, therefore, urged to buy shares at £1 each payable at the | is 1000 to 1200 ampéres, and the capacity per tank is about 16 cwt. 
rate of 5s,a year. The exhortation included women and children, | of scrap per day. The spongy tin is scraped off the cathodes, 
artisans, and coolies, and the present value of the Pekin-Hankow | washed, pressed into cakes, and stored under water to prevent 
Railway shares was put forward as an incentive. ar ine The cakes are melted in a bismuth furnace, the 
: ; : - . loge  OXidised portions being fined in a reverberatory furnace. The 
AT a meeting of the Malvern Hills Conserv ators last iron neo eke is very pure and in good request by steelmakers. 
Monday evening, following a perambulation from the Wyche ve : ‘ 
Pass to the British Camp, a deputation representing the Malvern In a paper which he read before the Manchester Asso- 
Improvement Association, submitted a proposal for a funicular | ciation of Engineers, Mr. G. B. Storie, of Rochdale, states that 
railway. Dr, Holbeche (chairman of the association) said thatthe although the application of the steam turbine to the driving of 
association and very many of the inhabitants of Malvern, and | textile mills dates no further back than nine or ten years, there are 
visitors, felt that something should be done to render the hills | to-day not less than 480 turbines in use for that purpose, aggregat- 
more accessible. For this purpose it was proposed that a funicular | ing 300,000 horse-power. About 3 per cent. of that number are 
railway should be constructed, entirely by private enterprise. The | for mechanical driving, the remainder being coupled direct to 
association, while wishing to popularise Malvern, did not in any | electric generators supplying current to motors in electrically 
way desire to vulgarise it. f 


fectly safe, and there would be no danger to either human or current generators may account to some extent for the general 
animal life. The Conservators passed a resolution stating that adoption of alternating current ; it is more likely, however, to be 
while they were not directly opposed to the scheme they did not due to the advantages offered by the induction type of motor for 
feel disposed to give their consent at so short notice, and would | the driving of spinning and weaving machinery. The bulk of 
take time before coming to a final decision. The Board will meet | these turbines are working in America and on the Continent, 
a fortnight hence in committee, and will survey the proposed route. | where electric driving has made more rapid progress than in this 

country. Probably the largest turbine yet installed for textile 


Wer hear that the recent decision of the Birmingham Gut eid ta ak ok Daidie Wie: Leben, Ma, 1 hacer) 
| intention of the department to issue additional bulletins in the 


‘Tramways Committee to recommend the City Council to apply for output of 3250 kilowatts. 
parliamentary powers to lay a tramway to Bearwood and Har- apes : a . - 

borne and Quinton, v4 Hagley-road, and Hagley-road, Chad- In the Zeitschrift fiir Elektrochemie, Herrn. Bergius 
road, and Harborne-road respectively, is arousing a good deal of _ and Krassa state that they have investigated the conditions under 
opposition. Both in Harborne and Edgbaston committees have | which iron pipes embedded in the ground are corroded by stray 
been formed, and deputations recently waited upon the committee | currents from tramways operated by alternating current and the 
to place before them their views of the matter. They contend | three-conductor system. For the purpose of facilitating corrosion 
that a system of tramways such as that proposed is unnecessary, | they employed town water in place of earth as the embedding 
and counsel the postponement of the scheme pending the putting | material. The use of this medium also increased the effect of 
of the Town Planning Act into operation, which, it is expected, | diffusion, and precluded the possibility of the iron becoming 
will greatly develop Harborne. It is further stated that the resi- | passive through the alkalinity of the surrounding water. Experi- 
dents and ratepayers of Harborne who are not in favour of the | ments with alternating current of 15 and 50 periods showed that 


treet subway is regarded as most needed, and fol- | occurs as a bright yellow powder in sandstones in Utah and | 


pressed air, as —— withsignals received when an ordinary | 
? 


among the Chinese. The | scrap in iron tanks, insulated from the ground, and fitted with | 


ir. C. C. Broad said the landscape | driven mills, nearly all of which are for alternating-current work. | 


would not be disfigured in any way. The railway would be per- The commutator troubles experienced with the earlier direct- | ! : ! 0 wh : 
| way with a 20-minute ride from the city. Sections of this road 


| fuel for the Uganda Railway and the steamboats on Lake Victoria 


scheme, are numerically stronger and more influential than on the | cast iron was not corroded. In the case of continuous current, | 


last occasion. None of the former opponents have, so itis stated, | the direction of which was changed at intervals of one to four 
become converted in favour of the project, and it is intended to | hours, the corrosion was not less than when the current was not 
fight as strenuously as ever to defeat the proposals. In Edgbaston | reversed at all. At the same time the corrosion was intensified by 
large committee has been formed to oppose the scheme on behalf | purely chemical action, which, however, depended largely on the 
of the residents of Hagley, Harborne, and Chad roads, surface condition of the metal, the casting skin on unworked pipes 
Takk Wlsaiebehiin: “oleae cies: Gewves remertinn: the affording protection at first against electrolytic and chemical 
pe ti < f ‘ Edi 8 f 8 res ¢ g t | corrosion, though this property was soon dissipated by powerful 
peration of an Edison accumulator car which has been running | anodic polarisation and by chemical influences. 


regularly on the road since March 8rd. The car leaves the barn at | : ; 
a.m, with the batteries fully charged. It travels over the line | ONE of the troubles of textile manufacturers, spinners, 
continuously until 8.30 p-m., during which time it handles the | and weavers, is that most fibres become charged with frictional 
regular traffic of the line in fourteen round trips, covering a dis- | electricity, with the result that there is a considerable amount of 


| automobile. Some figures which have just been issued give fresh 


tance of 66.78 miles. At 8.30 p.m. the car comes into the car | repulsion, making the process of manufacture very difficult. This, | 


house, is inspected, and charged for five hours. The average | states the Electrical Engineer, is partly got over by humidifying | 


| the air, though this is only indifferently successful with silk, wool, 
and at the bus bars 853 watt-hours per car mile. On March 28th | and certain vegetable fibres, such, for instance, as China grass or 
and March 29th a test was made to determine the mileage capacity | ramie. To overcome this, the Chapman electric neutraliser has 
of the car when carrying a normal passenger load. The car made | been introduced. The apparatus consists of a special form of 
85 miles, and then was found to be practically discharged. On | transformer, transmitting alternating current through an insulated 
the last trip in the eighty-fifth mile run the car took on twenty- | wire to an inductor. The inductor is a slotted steel tube of about 
seven passengers at the Twenty-third-street ferry, making a total | ]}in. in outside diameter. In the slots are porcelain blocks 
of thirty-one persons with the motorman, conductor, and two | holding the metal active parts. These are connected to a wire 
engines. The track conditions are bad, and there are forty-six | inside the tube. The inductor is placed in some convenient place 


expenditure of energy at the motors is 529 watt-hours per car mile, 


| electric vehicle was uncertain in its action, expensive in age 
| and tiresome to charge, have, our contemporary maintains, a 


curves in each round trip. On the long run of 85 miles there were | of a machine where the material to be neutralised—fibre or yarn | 
“pproximately 700 stops. The designers of this car had obtained | —passes at a distance of between lin. and 3in. Connection | 
by April 1st a record of performance of the Edison battery cover- | between the insulated wire and the inductor is made by means of | 


ing a period of 476 charges and discharges in commercial service. | a plug. The attractive force of the alternating current thus 
At the end of this number of complete charges and discharges the | distributed at once neutralises the material, even when it is 
battery was found to-bé 11 per cent, higher in capacity than when | travelling at a rate of 1000ft. per minute, and in this way smooth 
at first put into service, working is obtained, 








| has been doing about 20 per cent. more. There are thirty work- 
| men employed in the factory. At present the most critical work 
| being done is the production of radium concentrate, from which 


| has been in use since then, carrying a heavy traffic. A report 


| information is given in the report referred to as to the forest exist- 


MISCELLANEA. 
THE Canadian Government have appropriated £10,000 


for experiments in electrical smelting, which are to be conducted 
under the supervision of Dr. Eugene Haanel, superintendent of 
mines for the Government of Ottawa. 


Ir is officially announced that the conference which 
has been arranged at the invitation of the French Government, 
with the object of considering the important questions raised by 
the development of aerial navigation, and of arriving at an inter- 
| national agreement with respect to them, will assemble at Paris on 
May 18th. Practically the whoie of the European Powers will be 
represented. 


ACCORDING to a Seville report, a curious seismic pheno- 
menon was recently observed near Cantillana at a place called 
Mesa Redonda. From ten in the morning until noon stones lying 
on the ground at certain spots within a circumference of over 500 
yards were torn from the ground and hurled into the air, and at 
the same time subterraneous noises were heard. Traces of an 
extinct volcano are visible at the spot, and it is believed that a 
new crater is being formed. 


THE May report of the Amalgamated Society of Engi- 
neers states that the membership is now 107,881, as compared with 
107,854 at the end of April. On donation benefit are 5288 members, 
as compared with 6222; on sick benefit, 2629, as compared with 
2654 ; and on superannuation benefit 5948, ascompared with 5936. 
The levies in replenishment of the benevolent and contingent funds 
have been carried by large majorities, and are, it is intimated, to 
be charged during the current quarter. 


Mvuc# attention and thought, states the Chemical 
Trades Journal, have been bestowed by those engaged in the break- 
ing up of battleships and other craft as to the profitable disposal of 
the large quantities of wood obtained from the various vessels in 
course of destruction. Although there is much useful timber got 
that can be sold for re-use, there is a considerable quantity that is 
splintered to such an extent that renders it practically valueless. 
Our contemporary reports that one or two firms are contemplating 
putting gon wood distillation plants to utilise the hitherto value- 
ess wood, 


THe Vulcan describes a fly-wheel burst near Oldham 
which, although not entirely unprecedented, was due tocauses which 
could not very well have been provided against by the designer of 
the wheel. ‘To the arms of the fly-whee] was bolted a main driving 
spur wheel, built in segments. Whilst running one of the spur 
segments broke, fell into the low-pressure crank-race, and pulled 
the engine up suddenly by blocking the low-pressure crank-pin. 
The heavy rim of the wheel tended to continue its motion, and did 
in fact do so, shearing off the eight arms cleanly at their junctions 
with the centre boss. Relieved of radial support from the arms, 
and no doubt stressed by the shock, the rim of the wheel broke up 
at the joints into its eight segments. 

WE hear that work is now in full swing in the radium 
factory at Islinge, Lidingé, Sweden. A short time ago the large 
new smelting furnace was started, and it is working very well. It 
is calculated to smelt a ton of ore per day, but, as a matter of fact, 






























































































the pure radium will ultimately be extracted. The ore is obtained 
at Kohn-Billingen, where sixty miners are employed. It is 
expected that the annual production of radium will reach four to 
five grammes, which is a large quantity, compared with the actual 
yield of other lands, The value of radium now is 400,000f. per 
gramme. 


Ir is announced in the Electrician that a thunderstorm 
observatory has been established in Spain by Sefior G. J. de 
Guillen Garcia, in which atmospheric discharges, both local and 
distant, are detected. graphically and acoustically. A wireless 
telegraph instrument is used for this purpose, because each lightning 
discharge is accompanied by electro-magnetic waves similar to 
those used in wireless telegraphy. If there is a storm anywhere 
within a radius of 500 miles the observer is notified of the fact by 
the recording instrument. As most barometric depressions that pass 
over Western Europe come from the Atlantic Ocean, the new 
observatory gives meteorologists due warning of the approaching 
disturbance. By noting the intensity of the sounds produced in 
the receiver, and observing whether they grow more distinct or 
less, it is possible to determine the approximate course of a storm. 


Tests of road-binding materials on a road in actual 
use are being made by the Obio State Highway Department under 
direction of Mr. James C. Wonders, Commissioner. The road 
selected is Nelson-avenue, in the outskirts of Columbus, accessible 
by the Columbus, New Albany and Johnstown Interurban Rail 


16ft. wide and 400ft. long have been treated with the processes 
offered by different manufacturers, and 17 different sections are 
now in place. These sections were laid last summer, and the road 


upon these experiments has just been issued by the Highway De- 
partment as “Bulletin No. 12,” but is chiefly devoted to the 
method of laying the different road-making materials. It is the 


future, giving the relative wearing qualities of the different road- 
way materials. 


In a letter to the Director of the Imperial Institute, 
Mr. Hutchins, the Conservator of Forests in British East Africa, 
suggests that the attention of manufacturers in the United 
Kingdom might with advantage be called to the proposal contained 
in that report of his that the manufacture of charcoal briquettes 
should be undertaken in the East Africa Protectorate. It is 
thought that there would be a ready outlet for such briquettes, as 


Nyanza, and possibly, also, for domestic fuel in Nairobi. Full 


ing along the railway, the demand for fuel, and notes as to the 
srobable yield of charcoal from the timber available in the forest. 

he usual by-products-of wood distillation would be made, viz., 
acetic acid, acetone, wood spirit, wood creosote, and tar, in addi- 
tion to the charcoal required for briquette making. For some of 
these by-products there would appear to be a local market, but 
others would have to be exported. 


PropaBLy no phase of electrical development has been 
less marked in this country than that of the electrically driven 


point to the criticism, often made, that in this, as in so many other 
directions, cities like New York and Chicago are far ahead of 
London, Paris, or Berlin. According to the Hlectrical Engineer, 
both for pleasure and for business the electric vehicle is gradually 
superseding the petrol driven car. The old complaints that the 


] 
ceased under the influence of modern developments. New types 
of accumulators have been evolved, central stations have espe- 
cially equipped themselves for the accommodation of the electric 
vehicle, and manufacturers have been quick to seize upon every 
possible improvement, with the result that at the present moment 
the electric car is making extraordinary progress in public 
favour. There are nearly 7000 of these cars in use for pleasure 
purposes in New York, as compared with as many hundred a few 
years ago, and upwards of 3000 are in use in Chicago, where not 
long since this type of vehicle was regarded as an extraordinary x; 
novelty. 
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og We cannot undertake to return drawings or manuscripts ; 
must, therefore, request correspondents to keep copies. 


REPLIES. 


J. C. (Morecambe).—You will find electric smelting of iron fully dealt 
with in our issues of February 25th and March 4th last. 


J, K.—We know nothing of the firm you mention, and imagine that 
you should be in a better position to judge of the value of their 
proposition to you than we are. 

D. M.—The plant ought to be examined by an expert. Apparently 
the beilers are too small for the work expected from them, and if 
that is the case the only cure is to increase the size. You could no 
more maintain a pressure of 801b. than you can of 50lb. It would 
ultimately fall to the capac ity of the boiler, namely, 30 Ib., in any 
case. Is the boiler clean inside and out? ‘Are you using suitable 
fuel? Is your draught good? Are the valves, pressure gauges, 
pipes, and so on, all in order? All these things and more would 

nave to be known, and we repeat—consult an expert. 
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KING EDWARD VIL. 


ALTHOUGH the King, whose sudden death has 
thrown an Empire, and more than an Empire, 
into mourning, occupied the throne of England 
for little more than nine years, he had in all but 
name been a monarch for fifty, for upon the 
death of Prince Albert, he undertook in increasing 
number, as the years passed by, the duties the 
Consort would have performed. It is no doubt 
owing to this long noviciate in the craft of 
Kingship that when he was at length called to 
the throne, he proved himself at once not only 
able to carry on the finest traditions of the kings 
of England, but possibly to exalt them to a 
greater height than they had before attained. 
For if it be true that under Victoria the Empire 
sprang into vitality till it was the wonder and 
envy of the world, it is equally true that under 
Edward VII., and to an inestimable extent by his 
own personal effort, old national enmities were 
wiped out, and new bonds of amity and affection 
established between the other nations of the 
world and ours. He has been well called Edward 
the Peacemaker, and yet the term but half 
expresses the talent he exercised. To induce the 
acceptance of the olive branch by armies tired of 
war is a far simpler matter than to breed love 
where envy and distrust have been nourished for 
generations. That was the hard task he took 
upon himself to perform, a task to which he 
brought the personality, the charm. of manner, 
the kindness of disposition, the ready sympathy, 
which made him beloved by the people of other 
nations as greatly as by his own; and that was 
the task in which he succeeded beyond all 
thinking. 

But if King Edward made it one of the objects 
of his life to win the love of other nations, the 
welfare of his own was still nearest and dearest 
to him. And it was by no mere sympathy that 
he showed his anxiety for the progress, pros- 
perity, the knowledge and wealth, of his kingdom. 
Of that he gave with both hands, but at the same 
time he took an active interest in the industries 
of the country. He knew personally many of 
the leaders of commerce, was careful to be 
informed of new inventions and discoveries, 
and allied himself with many of the notable 
engineering events of his time. We may recall 
that one of the earliest official duties he performed 
was the opening, in 1860, of the great tubular 
bridge which spans the St. Lawrence River at 
Montreal. Ten years later, in July 1870, he 
performed the same ceremony for the Thames 
Embankment. In 1879 he opened the Grimsby 
dock and laid the foundation stone of the 
Eddystone Lighthouse, and in 1886 he opened 
the Mersey Tunnel. The first brick of the Tower 
Bridge was laid by him in the same year, and eight 
yearsafterwards he opened the bridgetothe public. 
In the meantime he had associated himself with 
two greater works, for in March, 1890, he crossed 
the Forth Bridge in a special train and closed 
the last rivet in the mighty structure, thus both 
completing the bridge and opening it for general 
service. In the same year the opening of the 
City and South London Railway, which was 
performed by him, started the eraof electricsubter- 
ranean transportation in London, and introduced 


a means of communication between the wide 
lying parts of his capital, which has ex- 
tended to an extraordinary extent and with 
unparalleled rapidity. All these acts were per- 
formed whilst he was still Prince of Wales, and 
some of them on behalf of Queen Victoria. In 
1901 he ascended the throne, and if since that 
date his name is not connected with many 
notable engineering events, it is because the 
events, and not his willingness, were lacking. 
We must remember, however, that it was he 
who launched the Dreadnought in February, 
1906, and that he personally declared the open- 
ing of the Royal Edward Dock at Avonmouth in 
July, 1908. All these brief records show that he 
took a living interest in the work of his people, 
and not less in engineering than in other branches 
of. science and industry. It must not be for- 
gotten, too, that the series of London Exhibitions 
in the eighties were due to his initiative, and 
owed of their success to his energy ; 
whilst showed his appreciation of the 
value of new industries to the country by the 
interest he took in motor cars. Even flying 
did not fail to receive his attention. Finally, 
we may recall that as one of the best 
of farmers he was a regular attendant at the 
Smithfield Club and Royal Agricultural Society’s 
Shows, where, although more attracted by the 
live stock, he did not fail to note new engineer- 
ing developments as they affected the farmer, 
and took pains personally to examine remarkable 
new inventions. 

In another direction his interest in science and 

engineering was shown. He graciously agreed to 
be honorary member or patron of many learned 
societies, of which we are proud to include the 
Institution of Civil Engineers-—with which he 
dined seyeral times—the Institution of Mechani- 
cal Engineers, and the Iron and Steel Institute. 
To the first-named Institution there were good 
grounds for hoping that he would have done the 
additional honour of laying the foundation stone 
of its new building, whilst from the last-named 
he graciously accepted in 1906 the Bessemer 
Gold Medal and a dutiful address, which were 
presented to him at Buckingham Palace, when he 
received a deputation of the Council and several 
members of the American Institute of Mining 
Engineers. On that occasion he not only evinced 
amost kindly interest in the work of the Institute, 
but a remarkable acquaintance with its develop- 
ment and progress. 
It has been said of King Edward that he had 
the commercial instinct; to a nation of shop- 
keepers that was a desirable attribute in their 
King. It is undoubtedly true that he ap- 
preciated very fully the fact that Britain lives 
only by its foreign trade and commerce. With- 
out that it must soon sink into insignificance. 
It was this knowledge that inspired in him the 
desire to maintain peace with other nations, and 
to that end he used his extraordinary personality 
to win the hearts of foreign monarchs, presi- 
dents, and people. What England owes to him 
no mind can estimate. Under the British eon- 
stitution Kings no longer administer, but it is still 
given to them to lead, to direct, to encourage, 
to watch over the welfare in body and mind of 
their people, and to guide Governments and sub- 
jects with that great object in view. That was 
the ideal of kingship which King Edward VII. 
set before himself, and that was the ideal he 
realised. From one end of his dominions to the 
other mourning is for a King who was one with 
his people, a King full of human sympathies, 
fond of his people’s sport and amusements, 
devoted to their well-being and happiness, and 
inspired by the desire to see all parts of his great 
Empire living in amity with each other and at 
peace with the world. He was « King amongst 
Kings, but even more, he was a man amongst 
men. 


much 
he 
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Steam Turbine Rotor Construction. 


THE interesting paper recently read at the 
Junior Institution of Engineers on “ The Construc- 
tion of High-speed Turbine Rotors’’ is a useful 
addition to the practical literature on the subject, 
in spite of the extensive mathematics with which 
it is crowded. Manufacturers’ mathematics are 
often very different from those of academic arith- 
meticians, and practical experience directed to the 
reliability and cheapness of production of a com- 
mercially economical machine has_ influenced 
turbine design far more than the lavish theoretical 
calculations 
taneously with novel designs, less for the purpose of 
guiding the way than of demonstrating that the 
pre-determined idea is not basically incorrect. The 
evolution up to the present time, both of design and 
materials of construction, has covered a period 
during which undoubtedly some appalling errors of 
judgment have been made which might easily have 
been avoided by calculation—it is remarkable that 
they were not—but no amount of figuring could 
supply beforehand the essential knowledge of dis- 
tortion due to thermal causes, and of the propor- 
tions and preventative measures by which such 
a difficulty can be reduced to a minimum. 

Ten years ago, when the high-speed turbine was 
just entering the field of commercial engineering, 
the thermal difficulty was largely ignored and most 
attention devoted in rotor design to questions of 
centrifugal stress and critical speed. Curiously 
enough, the former difficulty has probably given 
less trouble in high-speed work than anything else. 
Even in the multiple dise designs, such as the 
Zoelly machine, which has always been remark- 
able for its excellence of construction, and in which 
the blade speed is considerably over 420ft. per 
second, actual centrifugal stress has not proved a 
serious matter. Critical speed, however, was 2 
snare that caught many of the unwary, for even 
those who investigated the deflection of a rotor in 
their offices and checked the result by actual ex- 
periment in the shop did not always adequately 
consider the question of whirling speed at the same 
time. We could quote several instances of large 
and small turbines having had their rotors changed 
and replaced by others of stiffer construction on 
account of their inherent tendency to “ wobble.’’ 
Accuracy of balance is easy enough to obtain in 
any good machine shop, and accurate calculation of 
blading dimensions is now fairly easy, but the 
value of experience lies in the judgment to choose 
not only the general type of turbine, but also how 
to determine the balance between mechanical con- 
siderations and thermodynamic efficiency. Mr. 
Newton’s remarks on these points are worthy 
of study, because it is undoubtedly true that 
the best criterion of excellence is mechanical 
reliability coupled with economy, and the various 
types are fairly discussed for those that read 
to form their own conclusions. Obviously, a 
drum construction of rotor must be more stable 
with regard to critical speed than a shaft 
loaded with discs, and it is essential in all 
turbine designs to get the necessary weight to the 
circumference if lightness is any desideratum. One 
of the points that is so often claimed as an advantage 
for the multiple dise turbine is that the blade tips 
can possess large clearances without detriment to 
the economy. As a matter of fact, in this type the 
governing clearance is found at the point where the 
shaft passes through the dividing diaphragms, and 
here the clearance must be small to avoid leakage, 
and large to allow for the shaft—which can never 
possess the rigidity of a drum type machine— 
whirling even slightly and touching the diaphragms. 
Accidents have happened from this cause before 
now, and while theory can indicate what the deflec- 
tion should be, experience only can determine how 
large or how small the clearance must or may be. 

Disearding the extremely high-speed flexible shaft 
Laval type turbine for large commercial turbine 
units, we have in impulse turbines the multiple 
wheel rotor, composed of a central shaft and dises, 
with one row of blades in each, and the very 
similar velocity compounded wheel with two or 
more rows on each disc. Obviously the latter is 
the cheaper machine to make. Does its economy 
equal that of the single-wheel-per-disc machine or 
is the superior economy of the latter sufficient to 
justify its increased cost? Which is the most 





which have been produced simul- | 





reliable? The answers to these questions indicate 
the survival of the fittest. Compare them with the 
drum machine. Are they more reliable or do the 
blades last as long? Will the double disc machine 
with two or three rows of blades on each disc 
cost, weigh, or consume as much as the many- 
drummed reaction turbine? Which is _ least 
detrimentally affected by superheat or excessive 
temperature, and which gains most from it ? These 
questions are not considered in the paper, which 
only deals with facts relating to the general type 
of rotor design and the resultant stresses. Obviously, 
the question of efficiency affects these to some 
extent owing to the influence of the blading design. 
But, if any unbiassed engineer were given the 
design for the three types referred to, together with 
the combined design shown in Mr. Newton's 
paper, which embodies the short stiff drum rotor 
with the efficiency of the many stage type, which 
design would he prefer, if, for instance, each were 
designed to be of equal efficiency and unhampered 
by commercial restrictions of any kind, and the 
reliability and manufacturing cost were the sole 
criterion? The choice would depend somewhat on 
the size of the unit. 

Mr. Newton errs, we fancy, when he infers that 
practically the only material used for high-speed 
rotor construction is forged steel. Cast steel is 
still widely used in America and in Germany, and 


in the latter country, at all events, can be obtained | similar class are to be commenced in that year, 
In the former the difficulty of | by continuing the policy according to the Bill the 


in excellent quality. 





| the extension of 





| financial year 


by a report from Vienna to the effect that & Naval 
Shipbuilding Bill is to be submitted to the Delega. 
tions which regulate the joint financial expenditure 
of the Dual Monarchy in the course of the engy. 
ing autumn. The events of the past few years 
which have demonstrated the impossibility of 
setting in operation the machinery for securing the 
joint approval of the Naval Budget, are said to haye 
convinced the Austrian naval authorities that the 
development of the navy can only be effected by 
the passing of a definite naval programme approved 
by both kingdoms. The hope is, therefore, ex. 
pressed that the Hungarians may be induced to 
co-operate in the scheme by the encouragement of 
national industry in the sense of apportioning to 
Hungary a larger share in naval shipbuilding by 
the Danubius shipyard, near 
Fiume, and by the erection of armour plate mills 
and a gun factory, also in Hungary. The Bill, itis 
declared, is to fix an age limit for all classes of 
warships, and their successors are to be automati- 
cally substituted on the expiration of the term, 
Hitherto a battleship division has been composed of 
three units, but the Bill proposes that it shall con- 
sist of four in the future, which would be laid down 
simultaneously. As the first Dreadnought division, 
two of the ships for which are understood to have 
already been laid down, is to be completed in the 
1913-14, four other warships of a 
and 


obtaining forgings has forced builders into the use | | Dual Monarchy would possess twelve Dreadnoughts 


of cast steel, and to an extent that is really | | of over 


20,000 tons individual displacement by the 


astonishing in view of the large diameters, thin | year 1920, and twenty warships of the kind several 


castings, and high stresses that are present. 


The | years later. 


As to the two Dreadnoughts now 


bursting of turbine rotors, especially of the drum | | being built by the Stabilimento Tecnico, at Trieste, it 
type, is an unlikely occurrence, even in the event | is stated to be cértain that the Austrian Govern- 


of the turbine racing. 
are generally high, and that they are 


shown by the scarcity of serious accidents in turbine | of disposing of them elsewhere. 
Some years ago a drum type machine did | however, believed to be in course of construction for 
with fatal results, due to a flaw in the/ Austria, notwithstanding that the necessary credits 


plants. 
burst, 


The factors of safety adopted | ment will acquire them on completion, although 
ample is | the builders in the contrary event have the right 


The vessels are, 


material, but in the many cases of rotors bending | have not yet been obtained. 


the almost inevitable result has been to strip the 
blades and nothing worse. 


The Austrian or Austro-Hungarian Bill, on the 


When the diseases of | assumption that credence can be attached to the 


turbines are collected and an analysed return made, | report, recalls very forcibly a similar rumour which 


such as is done annually in Mr. 


Michael Long- | prevailed in Germany several years ago. 


A report 


ridge’s report on engine accidents, it wiil not be | was then issued predicting a development of the 


found that the rotors give much trouble. 


An Austrian Naval Programme. 


It does not require a great amount of considera- 
tion to arrive at the conclusion that if another | 
country should proceed to place first-class battle- | 
ships of the Dreadnought or super-Dreadnought 
type in the Mediterranean it would be necessary 
for Great Britain to follow the example either by 
the addition of similar vessels to the Mediterranean 
fleet or by their gradual substitution for the battle- 
ships which are always in service in those waters. 
The Mediterranean is the highway to Egypt, India, 
and other parts of the Far East, and although India 
can also be reached by way of the Cape of Good 
Hope, both the length of the journey and the time 
occupied on the passage would be too great in the 
event of a national emergency, rendering it also 
desirable under such conditions to maintain our 
communications with India by way of the shortest 
route. It is almost a foregone conclusion that, 
except under extraordinary circumstances, it would 
scarcely be possible for us to keep open the high- 
way in question if confronted with a foreign fleet 
superior to our own in the Mediterranean, and if 
faced with such a probability the only course for a 
prudent nation to adopt would be to take measures 
to safeguard against such a contingency. The 
British Empire cannot afford to incur any unneces- 
sary risks if it is to be preserved as a whole, and 
the question of a possible naval reverse demands at 
least equal consideration as that of a probable 
victory in the case of war. If the British fleet in 
the Mediterranean were to meet with a reverse at 
the hands of a superior force it would still be open 
for us to equalise matters and more by the bringing 
into action of the Home and Atlantic fleets, pro- 
vided that they were not otherwise engaged at the 
same time. It is, however, probable that if the 
Mediterranean fleet were likely to be involved in 
hostilities in those waters it would be simultaneously 
with warlike operations on the part of the Home 
and Atlantic fleets in other waters, as no circum- 
stances can be conceived under which the former 
would have to fight on its own account without the 
latter either being similarly engaged elsewhere 
or being debarred by national considerations from 
reinforcing the forces in the Mediterranean at a 
critical period. 

The reflections thus set forth have been evoked 
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| naval shipbuilding programme, particulars of which 


were given in this journal at the time, and two or 
three weeks later the report was confirmed by an 
official announcement made in that country. But 
|if the reports resemble each other, the circum- 

|stances are by no means identical in the two 
| countries. It is quite possible for Austria to com- 

mence, as is admitted to have already been done, 
the construction of Dreadnoughts in so far as the 
finances of this half of the Dual Monarchy will 
permit, and in so far as the Parliament will sanction 
according to the three or four years over which thie 
work of building, equipment, and completion is to 
extend. But if the programme is to be developed 
in the sense of the Bill that is foreshadowed, it will 
be essential to obtain the consent of Hungary. So 
far it has been difficult to interest the latter 
country in any scheme of naval expansion, and it 
yet remains to be seen whether the country will be 
prevailed upon to agree to the proposal on the 
understanding of participating to a larger extent in 
the work of naval construction for the Dual 
Monarchy. In the meantime, it will be necessary 
for Great Britain to continue to watch developments 
in the Mediterranean, seeing that the introduction 
of foreign Dreadnoughts in those waters would, for 
the reasons already given, have to be followed by 
similar action on the part of this country. Asa 
beginning has already been made in this direction 
at Trieste, the possibility of a further expansion in 
the British shipbuilding programme will have to 
be reckoned with in the next few years in order to 
equalise naval forces in the Mediterranean, and the 
expenditure will probably in the long run, as has 
been advocated in various quarters, have to be met 
by means of a loan, as is the practice or is in con- 
templation in two or three countries already. 


Curved and Straight Boiler Tubes. 


AT one time, now several years ago, a vigorous 
discussion was carried on concerning the compara- 
tive merits of straight and curved tubes in boilers 
of certain well known types. On the one hand, it 
was argued that bent tubes, being flexible, were less 
stressed by expansion and contraction than curved 
tubes. On the other, it was claimed that a 
thorough examination~could be made of straight 
tubes which was impossible with curved tubes. 
The examination is carried out by putting a lamp 
or electric light into one of the lower drums. Then 
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a man in the upper and much larger drum can see/has any single curve in it, then it is subject to 


right through the straight tube. Obviously he cannot 
with « curved pipe. Like nearly all the controver- 
sies which have raged round water-tube boilers, this 
has died out. Both kinds of boiler are freely made, 
and either is regarded as being as good as the 
other, and better. But boilers like some other 
things, have a way of asserting themselves now 
and then which is not pleasant ; and an instance of 
this is supplied by an explosion which occurred a 
few months ago. Fortunately, no one was killed ; 
but there were two very narrow escapes, and one 
man was badly burned and scalded. The circum- 
stances were very simple; but there is an interest- 
ing point involved. The boiler was made about 
nine years ago. It consists of two drums con- 
nected by a number of tubes. The top drum is 
3ft. Sin. diameter by 12ft. long, with dished ends. 
The lower is 2ft. 44in. diameter, 12ft. long, with 
dished ends. The lower part of the top drum and 
the upper part of the lower drum have 23 rows 
of holes bored in them to receive the ends of 
372 tubes, which are 2sin. in diameter, the rows 
being 24in. apart in the top drum and lfin. apart 
in the bottom drum. The tubes are staggered and 
pitched 34in. apart. They are ‘sin. thick and 24in. 
external diameter, swelled din. at their top ends for 
about 2in. Those in the centre row are straight, 
and those in the other rows are slightly curved near 
their centres, the curvature increasing in the outer 
rows. The drums are O5ft. 6in. apart centre to 
centre. The weight of the boiler is carried on a 
longitudinal cast iron girder in the centre line of the 
boiler, on which the lower drum rests. The girder 
is protected by fire-brick. The whole boiler is 
enclosed in a brick casing, except a portion of the 
upper drum. Thus there are two furnaces and two 
fire-doors. 


descends over these round nine rows of tubes 
and thence to the chimney. As for the explosion, 
the end of the seventh tube from the front, in the 
outer row, on the right-hand side of the boiler, was 
forced out of the lower drum to a distance of about 
5in., and the contents of the boiler were violently 
ejected into the furnace through the opening, the 
pressure at the time being about 175 ]b. per square 
inch. 

Here we have the point of interest. If this tube 
had been straight it would not have been forced 
out of the drum. In point of fact, this particular 
tube had been very imperfectly fixed. The end was 
neither true with the hole, nor did it enter far 


The furnaces are 27 rows of tubes | 
long. Then there are bridge walls, and the flame | 


longitudinal pull. 
sectional area—outside—of, say, 10 square inches, 
the pressure being 160]b.; then the maximum 
stress that can be exerted in the way of which we 


stress pulling it out of each hole if the planes 
of the holes are at right angles to each 
other; and the more nearly the planes of the 
tube holes become parallel, the less will be the 
pulling out stress; and it matters nothing how 
many crooks or curves or angles are im- 
parted to the tube, or what its length is, the 
result will be the same. An admirable example 
will be supplied by an ordinary garden hose 
delivering water under pressure ; there is no recoil 
so long as the hose is straight. Many steam-pipe 
accidents have taken place from this cause. 
Stresses of the kind are often set up when a slightly 
different arrangement of pipes would have avoided 
them, and in those cases where—as at sea—bends 
are introduced on purpose to secure flexibility, the 
greatest care should be taken to provide for longi- 
tudinal stresses, which have no existence when the 
pipe is straight. 

The lesson to be drawn from this accident 
is not that curved water-tubes should not be used, 
but that as they always have “a tendency to pull 
| out,’”’ while straight tubes have not, the curved-tube 
| boiler requires greater care in its construction and 
| better workmanship than its rival with straight 
| tubes. 





GLASGOW SEWAGE DISPOSAL. 





GLAsSGow’s great undertaking of diverting all the sewage 
of the city and suburbs from the river Clyde into specially 
constructed sewers, and thence into outfall works, there 
to be scientifically treated, which reached its first stage 
in the opening of the Dalmarnock outfall works as long 
ago as 1894, was brought to a completion by the official 
opening of the sewage works at Shieldhall on the 2nd inst. 
On this date the Lord Provost of Glasgow, the Hon. 
A. McInnes Shaw, in the presence of a very large 
gathering of representatives of the municipal life of 
Glasgow and Clydeside Burghs, opened the works by 
turning the sewage into No. 1 precipitation tank. 

The main drainage scheme, now formally completed, 
was authorised by special statutes in 1891, 1896, 1898, 
1901, 1908, 1904, and 1907, and the different works 
involved are statutorily regarded as one undertaking, 
which, next to that of the London County Council, is the 





enough to be efficiently secured; “so that,” says 
Mr. Daw, the Board of Trade commissioner, * with 
the working of the boiler, the tube eventually 
became too loose to withstand the pressure tending 


4 





to force it out.” It is curious that although it is 
fairly well known that a curved tube is sub- | 
jected to a longitudinal stress under certain con- | 
ditions, we seldom if ever hear an explanation | 
of the reason why. The reason why the 
flat Bourdon tube used in pressure and vacuum 
gauges acts as it does has been made the subject of 
elaborate mathematical investigation. But so far 
it cannot be said that a conclusive theory exists. | 
The theory. most acceptable is that of “ greatest 
content ’’—that is to say, a vessel of any kind 
subjected to internal pressure will always tend to 
assume the shape which represents the greatest 
capacity. It is assumed that a Bourdon tube 
straightened out would hold more than when it is 
curved ; but why does the internal pressure tend to 
straighten it, and what are the lines of stress? It | 
has been argued that the reason why such an action 
as that set up in the Paisley boiler occurred was 
that the tube behaved like a Bourdon tube. This | 
is, we hold, not the case. The action is different. | 
The Bourdon tube has a closed end, the curved | 
hoiler-tube has not. Let us suppose the case of a | 
right-angled elbow, one end of which is secured to a | 
hoiler, the other to a steam pipe. It seems to be 
quite clear that the end of the straight horizontal 
portion precisely opposite to the orifice opening 
into the boiler is subjected to an unbalanced pres- 
sure tending to pull it away from the boiler. The 
vertical leg of the elbow where it enters into 
the horizontal portion has in like manner nothing 
to balance the pressure tearing it away from this 
horizontal portion. It is the simplest thing in the 
world to set out a stress diagram for the right- 
angled pipe. But if, instead of a right angle, we 
use a curve, the existence of localities of unbalanced 
pressures becomes obscured, and when the curve is 
slight it is difficult to persuade boilermakers and, 
indeed, men who ought to know, that there is any 
action of the kind going on. A perfectly straight 
tube is not subjected to any pull when connect- 
ing the drums of a water-tube boiler, But if it 
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of the scheme, as represented by the outfall works at 
Dalmuir, was formally put to work, an illustrated account 
appeared in our columns,} and in the issue for February 
5th last year some description, with a number of illustra- 
tions of the Shieldhall outfall works, were given. The 
latter, however, only outlined the general arrangement, 
and dealt with the sub-construction work, and the 
engineering difficulties encountered and overcome in the 
course of operations. In our issue of April 8th this year, 
an article appeared with several illustrations describing 
the pumping station at Kinning Park, another vital part 
of the scheme. From the nature of the situation, and the 
character of the site, this portion of the undertaking pre- 
sented exceptional difficulties of construction; but all 
obstacles were ably contended with and surmounted, and 
the completed section was in operation within two years 
and five months of the start of operations. In view of 
these several accounts, it is not now necessary to speak 
of the scheme as a whole except in the most general 
terms. Most of what follows will be devoted to a 
description of the superstructure works: and to the 
mechanical equipment, &c., of the Shieldhall works, the 
last stage in the undertaking. 

The drainage area is divided into three sections, each 
distinct from the others, with separate werks for the 
disposal of their sewage. The collecting and intercepting 
sewers of the first section, which connect with the Dal- 
marnock Works, are all constructed, and have been in 
successful operation since May, 1894. The daily volume 
of dry-weather sewage treated there at the present time 
is about 16 million gallons, which, when the district is 
fully developed, will be increased to 20 million gallons. 
The satisfactory result of the operations at Dalmarnock 
convinced the Town Council of the success of the system 
of sewage treatment by chemical precipitation, and it 
was resolved in 1895 to proceed on similar principles with 
the works to be established elsewhere. The second 
section included in the drainage area in 1896 comprises the 
municipal area on the north side of "the river not dealt with 
in 1891, the burghs of Partick and Clydebank and inter- 
vening parts of the counties of Renfrew and Dumbarton, 
the whole extent being 15 square miles. The works for 
the disposal of the sewage derived from this area are 
situated on the river bank at Dalmuir, about seven miles 
from Glasgow. The third section, added to the drainage 
area in 1898, includes the whole municipal area of Glas- 
gow on the south bank of the river, the burghs of Ruther- 
glen, Pollokshaws, and Govan, as well as various residen- 
tial and rural districts in the counties of Lanark and 
Renfrew, the extent of the section being 154 square miles. 
The works for the disposal of the sewage of this area are 
those just completed at Kinning Park and Shieldhal). 

The daily volume of dry-weather sewage to be ulti- 
mately treated at Dalmuir is 49 million gallons, and the 
corresponding volume at Shieldhall will be 47 million 
gallons. The collection and disposal of the 96 million 
gallons of sewage within this divided territory involved 
the construction of 30 miles of sewers, differing in size 
from 2ft. 6in. to 10ft. in diameter, varying in depth from 
4ft. above the surface to 50ft. and 60ft. below the ground, 
with gradients varying from 1 in 25 to 1 in 2810, and 
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Fig. 1—PLAN OF THE GLASGOW SEWERAGE WORKS 


largest work of the kind in the world. The cost of the 
scheme in its entirety is likely to reach to close on two 
and a quarter million sterling. The territory included 
stretches along both sides of the river Clyde for a dis- 
tance of about fifteen miles, the superficial extent of the 
drainage area being 414 square miles, while the territory 
may hereafter be increased by the inclusion of other 
areas belonging to outlying local authorities. The volume 
of sewage and the proportion of rainfall to be dealt with 
which will originate within the indicated drainage area 
is estimated on the ultimate development of the whole 
territory at 250 million gallons per day. 

At different times when important stages of this scheme 
have been reached due attention has been given to the 
subject in the columns of THE ENGINEER. In 1894, 
when the Dalmarnock works were opened, that prelimi- 
nary portion of the scheme was fully described and 
illustrated.* In 1904, when the North-Western section 


*See THE ENGINFER, Janu:ry 19th, 1894, 


passing under lines of railway in no fewer than thirty 
places. The flat gradient suggests sluggish flow, but it 
has been found that the computed velocity of three miles 
per hour has on many occasions been attained when the 
sewer was charged to half its capacity. 

The areas which are dealt with are drained on the com- 
bined system; that is, the sewers not only convey the dry- 
weather sewage, but also the rainfall discharge. It being 
impossible for physical, if not for financial, reasons, to 
construct sewers in urban districts of such dimensions as 
will carry off the whole volume of rainfall and sewage 
during periods of storm, the sewers have been designed 
only for such capacity as provides for the daily delivery of 
a in. of rainfall, in addition to the ordinary dry-weather 
flow of sewage, making a total volume of 216 million 
gallons of combined discharge at Dalmuir and Shieldhall. 

The figure of }in. of rainfall as that which should limit 
the capacity of any main sewer is that adopted by many 


t See Tuk ENGINEER, June 3rd, 1904, 





496 


THE ENGINEER 


May 13, 1919 











eminent authorities who, in the past, have advised the 
Corporation of Glasgow. Regulating valves, placed on the 
connections between the street drains and the main 
sewers, control the admission of this proportion of the rain- 
fall, any excess passing on to the river, as at present. 
When unusual conditions necessitate the admission of a 
larger volume of rainfall, arrangements are provided at 
convenient intervals for relief, either by means of the 
street sewers or of specially constructed channels. Where- 
ever the street sewers are thus made available for the 
relief of excessive rainfall, they are protected on the river 
side of the low-level main sewer by balanced tide flaps, 
which prevent any back rush of river water during ordinary 
weather. The discharge action is entirely automatic, and 
its working has up to the present time proved in every way 
satisfactory. 

As already indicated, the draining of the whole territory, 
which is divided for treatment between Dalmuir on the 
north and Shieldhall on the south of the Clyde, involved 
the construction of 30 miles of outfall and intercepting 
sewers. It has entailed also the laying down of four 
separate pumping stations—one at Partick, one at Kinning 
Park, and one at each of the two outfall works. The 
principal features of the drainage of the two sections may 
here be shortly outlined. An outfall sewer—see Fig. 1— 
conveys to the works at Dalmuir, by gravitation, without 
passing through the Partick pumps, the drainage of Spring- 
burn, St. Rollox, Possil, and other high-level districts of Glas- 
gow, as well as the upper districts of Partick; an inter- 
cepting sewer collects the drainage of the lower levels of 
the city ; a second intercepting sewer collects the drainage 
of the lower levels of the Burgh of Partick, and a third inter- 
cepting sewer conveys to the Dalmuir works the drainage of 
the Burgh of Clydebank. The levels of the Partick and Clyde- 
bank intercepting sewers are sufficiently depressed to admit 
the drainage of the upper district of Renfrewshire, situated 
to the west of Partick and to the east of Clydebank, and 
sewers have already been constructed and others are now 
in progress within this area. 
Glasgow and Partick is raised into the outfall sewer at 








The low-level sewage of | 


by 185ft. 6in. east and west, and are 27ft. 6in. in height to 
wall head. They comprise a generating house and pump 
house oceupying almost the whole of one of the bays, 
which is 40ft. in width, a boiler house 71ft. long by 52ft. 
wide, a workshop 57ft. long by 52ft. wide, an oxidiser 
house 58ft. long by 42ft. wide, a lime house 166ft. long 
by 58ft. wide, a low-level screen house 42ft. long by 
36ft. 9in. wide, a catch-pit house 205ft. long by 26ft. 6in. 
wide, a high-level screen house 44ft. long by 27ft. wide, 
and other apartments, such as locomotive house, work- 
men’s cabin, &c. The main entrance to this series of de- 
partments is on the south wall of the buildings, the first 
in order being the generator house, which, with the pump 
house beyond, is a_ lofty, well - lighted apartment 
lined with enamelled brick in white and blue. Here 
are installed three steam-driven electric generators 
of 150-kilowatt capacity, the engines being of How- 
den’s high-speed vertical type, combined with Cromp- 
ton dynamos. These generate electrie current at 
250 volts for lighting the buildings, grounds, and works, 
and also for 42 electric motors—totalling about 400 brake 
horse-power—throughout the works. Each of the 
generators is capable of developing 220 brake horse- 
power when running at 435 revolutions per minute. The 
main switchboard and main power distribution board for 
collection and distribution of all electric current are 
erected on the west wall of this house. The main 
switchboard, of enamelled slate, is 20ft. long by 6ft. high, 
and is composed of eight panels—four dynamo panels, 
two power panels, and two lighting panels. 

The main power distribution board, 9ft. long by 5ft. 9in. 
high, is erected close to the main switchboard. In con- 
junction with this board, and placed on a wall beside it, 
is a 27-way indicator, connected up to all the motor con- 
trol panels throughout the machinery buildings. The 
arrangement of switchboards and motor control panels is 
such that the attendant in charge of any of the motors 
throughout the buildings requiring current is enabled to 
signal from his control panel to the switchboard attendant, 
who puts in the switch required. An eight-ton hand- 


Fig. 2—GENERAL PLAN OF THE SHIELDHALL SEWAGE WORKS 


Partick pumping station, the lift being 37ft. 6in., and the 
Clydebank sewage is pumped at Dalmuir, the lift there 
being 21ft. 


| Edinburgh, traverses the generator house and 
As regards the southern section, the levels | 


on the south side of the Clyde are less favourable for the | 


conveyance of sewage and rainfall by gravitation than 
they are on the north side, and the natural conditions for 
the relief of rainfall being less favourable, a storm-water 
overflow is provided in the Kingston district to prevent 
the surcharge of the outfall sewer. The overflow 
chamber is constructed in St. Andrew's Drive, and the 


driven overhead travelling crane by Carrick and Co., 
pump 
house for overhauling purposes. 

The screening of the low-level sewage is effected in the 
low-level screening house at the southern end of the 
machinery buildings. The sewage first flows into a small 
catch-pit, whose invert is 36ft. 9in. below floor level. In 
the catch-pit works an electrically-driven bucket elevator, 
50ft. centres and 17in. wide, raising a large percentage of 


| the floating solids or débris and discharging them into a 


relief sewer is carried under the lines of the Caledonian | 


and the Glasgow and South-Western Railways and the 
sidings in the Corporation Gasworks to West-street, and 
thence to the river at Windmillcroft Quay. 
level of the sewers of the south side—which, like those of 
the north side, follow, for the greater part of their 
course, the line of public streets and roads— was 
found in many places to overlie coal workings 
of unrecorded date, necessitating an unexpected amount 
of special construction in cast iron segments instead of 


ordinary brickwork, and involving the use of pneumatic | 
| operating penstock is on a platform 12ft. 6in. above floor 


| level. 


pressure over a considerable extent of the larger sewers. 
Passing now to the Shieldhall Outfall Works, we 
may remark that, while the configuration of the site— 
which differs from that at Dalmuir—necessitated an altera- 
tion in the general design, the arrangements and details 
are, to a large extent, similar to those obtaining at 
Dalmuir and described in THe ENGINEER for June 3rd, 
1904. The major difficulty to be overcome at Shieldhall 
consisted in the water which percolated through the sub- 
soil of gravel and sand in great volume, and made the 
construction of the pump room and other deep parts of 
the building very troublesome. The _ substructural 


wagon at floor level. In the screening house proper, 
north of the catch-pit, there are three passages 18ft. long, 


| 4ft. wide, by 8ft. high, the water run of which is 32ft. 


The invert | 


below floor level. In each of these passages are fitted a 


| rough bar screen of lin. bars, having 2in. pitch, a Glen- 
| field and Kennedy penstock, and two sets of vertical 


box screens, with bars of jin. pitch. Passing these 


| screens, which intercept all large and floating débris, the 
| sewage flows through a 10ft. wide by 14ft. long passage 


to the main pump wells under the pump house. The 
gear for driving the elevator, hoisting screens, and 


Electric motor power is here installed for all the 
main operations. 
In the pump house, the floor level of which is 15ft. 6in. 


| below that of the generator house, there is the plant 


required to raise the screened sewage received from the 
Govan and Renfrew low-level sewers, and delivering it 


| into the main catch-pit to which the greater body of high- 


arrangements and work were matters dealt with in THE | 


ENGINEER of February 5th last year. What remains of 
this article will be devoted to the tanks, superstructures, 
and the machinery contained in them. 


| 


level sewage flows by gravitation. This plant consists of 
one 24in., one 18in., and one 15in. bore centrifugal Drys- 
dale pumps, driven by high-speed vertical steam engines of 
Howden’s make. These pumps draw their supply from 
the main pump well and deliver it at a level of 9ft. below 
ground into the main catch-pit, the lift being 21ft. Their 


| capacities are 600,000, 330,000, and 240,000 gallons of 


sewage per hour respectively through a lift of 26ft. 


The machinery for generating power and for sewage | There are also two 10in. bore steam-driven centrifugal 


treatment is mainly housed in substantial buildings of 
four bays. These buildings extend 208ft, north and south, 


pumping engines, each capable of raising 100,000 gallons 
of water per hour through 28ft, for condensing and liming 


—= 


nurposes. These are in the north-east corner of the pump 
om, on the top of the auxiliary wells. In the vee 
house there is also an electrically driven pump, capable 5 
raising 15,000 gallons of water per hour through a lif, of 
110ft. for cleaning, fire, and other purposes. 

In the boiler house, which is open on one side for tho 
incoming coal, there are installed three Babeock and 
Wilcox water-tube boilers, each fitted with superheatey 
and chain grate stokers. Here, also, there is a Clay Cyogg 
fuel economiser. ; 

The main catch-pit flanks the western side of the 
machinery buildings, and is 186ft. long by 16ft. wide 
inside, the invert being 19ft. Throughout the length of 
the pit at close intervals are round cast iron columns 
which support the floorings and girders and rails, which 
carry a specially designed electrically driven dredger 
elevator for dealing with the solids. At the northern en 
of the catch-pit house is the high-level screening 
chamber. Here are four bar screens and four fine box 
screens, with the necessary stop-plates for shutting off, 
These screens, like the low-level screens, are operated elec. 
trically. Between the main pump house and main catch. 
pit is interposed the limestone and liming bay, in which 
are installed, with ample room for additions and for storage, 
three sets of centrifugal lime mixers for producing the 
milk of lime. These consist of cast iron pans 10ft, 
diameter by 8ft. 3in. deep, in which revolves a vertical 
shaft carrying steel arms and mixing rakes, bevel gears, 
&e., the mixers being driven in couples or singly by q 
80 horse-power Parker totally enclosed electric motor, 

The milk of lime produced in the mixers is carried off 
through a lime channel of cement concrete under the 
floor of the liming bay, the bottom of which channe! is of 
easy gradient, towards the lime stirring or storage tanks 
outside. The lime water storage or stirring tanks are 
three in number, each 100ft. long by 80ft. wide by 5ft. 6in, 
deep, built of brick and concrete. Surmounting the tanks 
and traversing their whole length on suitable rails are 
three mechanical stirring machines. These are of a 
different type from any that have been used elsewhere, 
and have two stirring arms set at a suitable bevel, one or 
other of which is always near the bottom of the tank 
according to the direction of travel of the machines, 
Each agitator is operated by a 15 brake horse-power 
electric motor and specially designed gear for driving and 
automatically reversing at each end of the travel. The 
travel of the agitators is effected by steel wire ropes 
winding on to 3ft. diameter drums. The motors run con- 
tinuously in one direction, and the reversion of the 
agitators is effected by means of clutches operated by 
cams. Thus either of two bevel gear wheels which are 
carried loosely on the main drum shafts can be put into 
gear, thereby reversing the direction of travel of the 
stirrers. An automatic arrangement controls the position 
of the arms carrying the stirrers, so that one is in the 
water while the other is out of it, the change taking place 
at the same instant as the reversal of direction of the 
carriage. 
| The oxidiser house, where the “liquor” of ferrous 
sulphate is made, and from which, through a wooden 
trough under the flooring, it is discharged amongst the 
sewage entering the main catchpit, is close at hand. 
Here there are three sets of oxidiser drums, six storage 
| vats for the iron salts, overhead feed tank, liquor receiver, 
air compressing plant, &c. 
| From the high-level screen the sewage is delivered into 
the feed channel and thence into the precipitation tanks. 
These, as may be gathered from Fig. 2, occupy a rect- 
angular area and are disposed in three groups, each 
containing five tanks 400ft. in length by 60ft. in width, 
A broad effluent channel intersects the centre of the area 
which discharges into a basin, from which the effluent 
passes over a gauge weir—see page 492—before reaching 
the five separate channels by which it is conveyed to the 
river. The normal depth of sewage in the precipitation 
tanks is 8ft., and they are of a capacity equal to half a 
day’s normal flow of sewage, and will be added to as may 
be found necessary to maintain this proportion. 

To the north of the precipitation tanks and between 
them and the river are the sludge tanks and sludge pump 
| house. The tanks, which are two in number—see Fig. 2 

—are carried on substantial brick foundations with walls, 
| rising 10ft. above ground, and are each 115ft. long by 
| 45ft. wide by 10ft. deep. The sludge gravitates from 
| the precipitation tanks to the pump well under the sludge 

pump house. From this well it is raised by three 

| 9in. bore electric driven centrifugal sludge pumps, of 
| Parker-Drysdale combination, each capable of raising 1300 
gallons of undrained sludge per minute through a lift of 
34ft. These pumps are fitted up in the sludge pump house 
immediately over the pump well, as are also two motor 
driven exhausters. In this house there is also an elec- 
trical switchboard for distributing current for light and 
power at this end of the works. From the tanks the 
sludge gravitates through 18in. bore cast iron pipes 
underground to the wharf, where there are sludge loading 
pipes. These loading pipes have electrically operated 
swivelling arms suspended from a gantry on the wharf, 
and are capable of being lowered by electrically driven 
gear over the deck of the sludge steamer, thus discharging 
the sludge by gravity from the sludge tanks into the hold 
of the steamer, by which it is conveyed down the Firth 
of Clyde, and discharged outside “ the three mile limit” 
off Garroch Head. 

The consulting engineer for the Shieldhall outfall 
works of the south side section of the general sewage 
scheme—with which section the foregoing account 
is mainly concerned—was Mr. Wm. D. Hamilton, 
M.I. Mech. E., Glasgow, assisted by Mr. Wm. P. Millar, 
A.M.I.Mech. E. The contractors for the substructure 
were Good and McKinnon, Glasgow ; for superstructures, 
Mr. Elphinstone Forrest; for the sewage disposal 
machinery, the Barrowfield Ironworks, Limited, Glasgow; 
and for the mechanical power, electric power and light- 
ing, oxidiser plant and workshop equipment, Lowdon 
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: BRUSSELS EXHIBITION—THE HUMPHREY PUMP 
yf THE PUMP AND POWER COMPANY, LIMITED, LONDON, ENGINEERS 
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THE HUMPHREY PUMP AT THE BRUSSELS 
EXAIBITION. 

CERTAINLY one of the greatest novelties in the machinery 
section of the Brussels Exhibition is the Humphrey pump, 
which is being exhibited by the Pump and Power Company, 
Limited, and is to be shown at work using illuminating gas 
supplied by the Exhibition authorities. The actual output 
of the pump is 250,000 gallons of water per hour, lifted 35ft., 
but as a tower of this height would have interfered with 
the Exhibition crane, a lower tower of 24ft. only was per- 
mitted. It is intended to pump water continuously into a 
tank at the top of this tower. 

We have previously referred to this pump on several 
occasions—notably in our issue of October 22nd, 1909—and 
have discussed its principles and working. It will be 
remembered that it is claimed for it that no pump perform- 
ing the same work has ever proved so economical in fuel. 
Two tests have been carried out at Dudley Port with a 
duplicate of the pump shown—the first by Professor Dr. 
Eugen Meyer, of Charlottenburg, and his assistants, and the 
second by a party of American engineers representing some 
of the largest commercial interests in the United States. In 
both cases the gas consumption was found to be equivalent 
to less than 1 1b. of anthracite per water horse-power hour. 
Professor Meyer’s tests occupied a week and were excep- 








charge, and employed by Dr. Unwin, was replaced by an 
open-top water tower. 


The pump shown at Brussels is of the four-cycle type, | 


there being a long outstroke of the water column as the 
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the end of the return stroke—giving rise to an intake of com- 
| bustible mixture, and, finally, the shortest stroke of all, 
namely, a second return stroke to compress the fresh com- 
bustible charge. The whole operation is automatic, and is 
controlled by the inertia of the oscillating water column. 
The moving parts are practically confined to the admission 
and exhaust valves and the water suction valves. There is 
| no valve on the delivery of the pump. As the operation of 
| the pump has already been described in a previous issue, we 
; need do no more than merely recapitulate these features. 
The above engraving is reproduced from a photograph of 
| the pump taken at the works of Willans and Robinson, 
| Limited, during a hydraulic test to which all parts were sub- 
jected. The closing plate used for this purpose will be observed. 
The present pump differs from that tested by Dr. Unwin 
chiefly in having the water valve box horizontal instead of 
vertical ; in fact, this vale box now forms the first portion of 
the discharge pipe and is placed between the sides of ari open 
top suction tank, as shown below. With the object of 
bringing the water discharged by the pump back to the 
suction tank, to be used over again, the discharge pipe is 
bent round and brought back so as to deliver into a water 
tower close to the tank and discharging into it through a 
ring orifice 4ft. diameter and 14in. wide. This arrangement 
permits the full flow of the water pumped, being observed as 
it drops through the air a distance of 6ft. An idea of the 
quantity of water capable of being delivered by this pump 
| may be obtained when it is appreciated that three such 
| pumps would supply all the water used by Birmingham and 
| its suburbs. It is, however, a small pump compared with a 
| double-barrel pump of this type, which is now being designed 
| and which will be constructed in Germany. This larger 
pump is intended to deliver over a ton of water per second 
with a lift of 200ft., and will give 1000 horse-power in the 
water lifted. A high fuel economy is expected, and the pump is 
to be used to demonstrate the utility and economy of the 
gas-hydro-electric system advocated by Mr. Humphrey for 
central electric stations. In it the compression pressure 
given by the return column of water is to be absolutely under 
control. It can, we understand, be made as high as in 
modern gas engines, and this fact will, it is anticipated, assist 
in making a still greater economy attainable. We are in- 
formed that a double-barrel pump, as well as a suction lift 
| pump, are to be installed at Dudley Port in time for the pro- 
jected visit of the American and British Mechanical En- 
gineers in connection with the joint summer meeting to be 
held this year in Birmingham. We may add, too, that in 
| connection with the development the application of the 
Humphrey pump to air compressors and blowing engines and 
to marine propulsion, Mr. Humphrey has invented a system 
of utilising crude oil without the use of a carburetter or 
vaporiser. This, it is believed, will greatly simplify the 
problem and bring it into line with the striking simplicity of 
its other applications. 
On account of the low fuel consumption, the gas producer 
| required for a given pumping installation looks somewhat 
insignificant, and the proportions can be seen in the drawing, 
since the gas plant is of the correct size to supply the pump 
shown. At the Brussels Exhibition the pump is not worked by 
its own producer plant, but an apparatus of the necessary size 
is exhibited on the next stand to the pump itself by the 
Power Gas Corporation, Limited. 
The pump is started by a single charge of compressed air, 
which is forced into thé explosion chamber against the static 
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tionally complete, and he intends later on to publish the | ignited gases expand to atmospheric pressure, a short return _ head of the water. 
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ARRANGEMENT OF A HUMPHREY PUMPING PLANT 


The sudden release of this air by de- 


results in full with the permission of the German firm for | stroke to expel those products not already driven out by the | pressing the exhaust valve gives the first oscillation of the 


whom the test was undertaken. These will be awaited with 


interest. 








» ater which rises in the chamber during the later part of the 


| water column, which results in the drawing in a combustible 


For the purpose of these two sets of tests the air | first outstroke, a second short outstroke—caused by the expan- | charge; the charge after compression is fired, and the pump 
vessel previously used at Dudley Port to receive the dis- | sion ofa cushion of productsof combustion or air compressedat | takes up its load. 











LAUNCH OF H.M.S. 


HERCULES 


PALMER’S SHIPBUILDING AND IRON COMPANY, LIMITED, JARROW, BUILDERS 








H.M.S. HERCULES. 


[T is a somewhat curious coincidence that the first battle- 
ship to be launched in the reign of the late King, and the 
first battleship to be put into the water in the reign of his 
successor, King George V., should both have been built by 
Palmer’s Shipbuilding and Iron Company, Limited. The 
Russell was built shortly after the proclamation of King 
Edward, and on Tuesday afternoon last, May 10th, the 
battleship Hercules, the largest vessel of war yet constructed 
on the Tyne, left the ways at the Jarrow shipyard. It had 
been intended to make the launching of the Hercules a 
memorable day in the history of Jarrow. For the first time 
in its history Jarrow was to have been graced by the presence 
of a member of the Royal Family, H.R.H. The Princess 
Louise (Duchess of Argyll) having consented to perform 
the naming ceremony, and a distinguished company of 
ladies and gentlemen had been invited for the occasion. 
The death of King Edward made a complete change of 
programme imperative, and the ceremony was reduced 
to one of the simplest, only the usual religious service 
being held. No guests were present, an intimation 
having been conveyed by post to those who had accepted 


the invitation of the chairman and directors of Palmer’s | 
At the request | 


of the Admiralty, Lady Furness performed the naming cere- | 
of the cylinder is finished with a form tool carried in the 


Shipbuilding and Iron Company, Limited. 


mony. The battleship took the water gracefully, and was 
pulled up in little more than her own iength. 


The Hercules—like the Neptune, launched in September | 
last, and the Colossus, launched on April 9th last—see THE | 
ENGINEER, April 15th, 1909—has a length of 510ft., a beam | 


of 86ft., and a displacement of 20,250 tons on a draught of 
27ft. 6in. The armour that is being fitted to her is 
lighter than that of the first Dreadnought ; but, on the other 
hand, owing to the improvement in the manufacture of 
the plates, it is understood that it will have increased 
resisting power. The main armament of the Hercules will 
consist of ten 12in. guns, arranged in five turrets, three 
on the centre line and one on each side. They will be so 
placed that all can be fired on one broadside. The auxiliary 
armament will comprise about twenty guns of 4in. bore, 
mainly intended as anti-torpedo weapons, and the new 
battleship will also have three submerged torpedo tubes. 

The turbine machinery, which will develop 25,000 horse- 
power, and give a legend speed of 21 knots, is being built by 
Messrs. Palmers. It is of the Parsons type, driving four 
propellers. . There will be one ahead and one astern turbine 
on each of the four shafts, and steam will be supplied by 
Babcock and Wilcox water-tube boilers. The Hercules is the 
eleventh battleship built by the Palmer Shipbuilding and 
Iron Company for the British Navy, and since 1854 more 
than seventy war vessels have been constructed at Jarrow. 
The order for the Hercules was received on May 6th, 1909, 
and the keel was laid on July 26th last. 


MACHINING GNOME CYLINDERS. 


IF M. Paulhan ran off with the London to Manchester prize, 
it is satisfactory to know at least that the most important 
part of his flying machine, the cylinders of the motor, were 
machined on tools made in England, and we believe the 
following account of this very delicate operation will be read 
with interest. The machine tool in question, is a Number 
16 combination turret lathe, made by Alfred Herbert, 
Limited, of which La Société Des Moteurs Gnome has a 
number at its works at Gennevilliers in continuous operation 
on cylinders. 

These cylinders are made from solid steel blanks previously 
roughed out, as shown by the sample standing behind the 
lathe in the engraving, the rough blank weighing no less than 
67 lb., and the finished cylinder only 51b. 50z. The time 
required to do the work is three hours, but in the makers’ 
works cylinders have been machined complete from the 


blank in 2} hours, the previous time by the older methods | 


having been 16 hours, thus showing the great saving possible 
by the use of turret lathes on work of this character. 
When we remember that 62 lb. of steel has to be removed in 
this time, and that only a thin shell with thin fins remains 
the beauty of the work will be understood. .The operations 
are, moreover, made difficult and complicated by the fact that 
they have to be interrupted at one point for annealing, and 
at another point for milling away part of the fins, and 
electrically welding the boss. The thickness of the barrel in 
the thinnest part is only 1.2 mm. which equals .047 of an 
inch, and the fins taper almost to a knife edge, being so thin as 
to give out a musical note when tweaked with the finger nail. 

The operations are as follows :—The rough blank—which 
is made from a piece cut from the bar—is held in jaws in a 
three-jaw Universal chuck and centred with a centring tool 
held in the turret. It is then drilled with a drill having an 
oil supply forced up it through the turret. The hole is next 
enlarged with a counterbore, this also being provided with a 
forced oil supply from the turret, and at the same time the 
two external diameters are roughed out with a tool in the 
square turret of the machine. This turret is not shown in 
the engraving, having been removed for the operation illus- 
trated. The next tool bores a 75 mm. hole—which subse- 
quently admits the exhaust valve—and cones the head of the 
cylinder with two cutters carried in a boring bar holder in 
the turret, and at the same time the taper part of the exterior 
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in the manner shown in the engraving, and is supported by 
a steady peg carried by the turret. That part of the outed, 
of the cylinder previously held in the chuck is then roy h 
turned, and the end faced with a tool in the square Pn. 
The side of the fin next to the head of the cylinder jg then 
roughed with a tool in the square turret, after which the 
head of the cylinder is re-bored for two diameters by two 
cutters carried in a bar, one of the diameters thus produced 
being subsequently threaded for inserting the exhaust valyo 
seating. The fins are then rough formed with a gang of 
cutters held in the square turret, this operation not being 
intended in any way to give them their final shape, put 
merely to remove the bulk of the metal. After a quantity of 
cylinders have reached this stage they are annealed, after 
which they proceed to the third process. 

For this they are mounted in a manner generally similay 
to the engraving—which actually shows the sixth process- 
and the first tool is a turning tool in the square turret, which 
turns over the top of the part forming the fins, after which 
the first three fins—counting from the cylinder head—ay, 
roughed and finished by two gangs of cutters carried in the 
square turret, the remainder of the fins and the rest of th; 
outside of the cylinder being left for finishing at the fing) 
process. After reaching this stage, part of the three fins 
which are finished is milled away, and a boss electrically 
welded into the cylinder in an angular direction, this boss 
being intended for the attachment of the sparking plug. 

For the fourth process the cylinder is held in soft jaws jy, 
the three-jaw chuck by the outside of the roughed-out fing 
the mouth of the cylinder pointing outwards, and the barrel 
of the cylinder is finish bored, only sufficient material being 
left at this boring to allow for grinding at a subsequent 
operation. The bar which bores the cylinder also carries q 
cutter for chamfering the mouth. On the completion of thy 
boring operation the cylinder is supported in a revolving 
steady peg carried by the turret, and those fins not covered 
by the jaws in the chuck are turned over the top with a tool 
in the turret ; after which the external surface of the barre} 
of the cylinder below the fins is formed with a wide too] 
from the termination of the fins up to the mouth of th 
cylinder, and a narrow groove is formed in the cylinder clos 
to the mouth, the purpose of the groove being the reception 
cf a split ring for the attachment of the cylinder to th: 
central crank case—or ‘‘ carter’’ as it is called in France, 
This terminates the fourth process. 

For the fifth process the cylinder is again held as before on 
the draw-back arbor, with the head outwards, and the short 
parallel diameter at the extreme end of the head of th 
cylinder and the two internal diameters for the exhaust valve 
seating are finish bored, after which the thread for the 
exhaust valve seating is chased by a tool in the square turret, 
and the end of the thread chamfered. This completes the 
fifth process. 

The sixth and final process is shown by the engraving, and 
for this the cylinder is again mounted on the draw-back arbor 
and supported as before, after which the external fins ar 
finally formed to their finished outline by the gang of form 
cutters shown in the engraving. These form cutters ar 
independent, so that any one can be renewed if broken, and 
are made so that they can be ground up on the cutting face, 
so as to renew the edges without altering the form ; in addi- 
tion to this, each of the cutters has three cutting edges, so as 
to enable it to do a large amount of work before it is necessary 
to remove it for grinding. The ratchet shown on the form 
tool holder is to prevent the form tools from turning round 
under the pressure of the cut and to give a fine adjustment to 
the position of the cutting edge. It should be noted on this 
work that the form tools are used in an inverted position, 
the lathe running backwards, this having been found to pro- 
duce a smoother finish than the better-known way with the 
lathe running forward and the tool cutting on the top face. 

The above is given as an example of highly specialised 
turret lathe work applied to one of the very latest of modern 
industries, and it may be stated that analogous methods are 
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square turret. The final operation for the first process is to 
finish bore the barrel of the cylinder with a tool carried in 
the turret, enough, however, being left in the hole for a sub- 
sequent cut at a later process. 

After a number of cylinders have been finished in the above 
manner the lathe is set up for the second process, the opera- 
tions of which are as follows :—The rough turned and bored 
cylinder is held by the bore on an expanding draw-back arbor 


being adopted for the production of practically all the various 
parts of the ‘‘ Gnome’’ motor, 


Roya Institution oF Great BRITAIN.—In consequence of th 
death of his Majesty King Edward, the Patron of the Royal 
Institution, the president has decided that the lectures and evening 
meetings be discontinued until further notice, 
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gas AND OIL ENGINE COMBUSTION SPACES. | 


By JAMES W. NAYLOR, A.M.I. Mech. E. 
THE following is a brief survey in the first instance of the 
eneral conditions to be observed and a simple method of 
determining the volume of combustion spaces for gas and oil 
engines, with special reference to those of engines which are 
required to work at high altitudes. 


The author has en- | 


deavoured to make his remarks as short and elementary as | 


«sible in that part of the subject which deals with thermo- 


dynamics, and to treat it generally with due regard to | 


practical considerations. 


After the compression required for a given engine is | 


determined, the chief considerations to be observed are :— 
(1) The initial pressure of the charge; (2) the initial 


temperature of the charge; (3) the heat transference during | 


the compression stroke. 

With regard to 1 and 2, the best conditions are those 
which secure the highest pressure and lowest temperature 
_-which, of course, means a charge of the greatest density— 
as thereby the volumetric efficiency is high and consequently 
the best compression obtained for the ratio adopted. 

This condition is more easily realised in the gas than in 
most designs of oil engines, Inthe former the working 
medium is already in the form of a comparatively cool gas, 
and it is then but a question of decreasing fluid friction in 
the passage of the charge into the cylinder to obtain the 
highest initial pressure. In the latter, excluding the 
Diesel type of engine, the question is rendered more complex 
by the passing over hot surfaces of the whole or part of the 
charge, so as to effect vaporisation. This, of course, raises 
the initial temperature of compression and involves greater 
difticulty in decreasing fluid friction. 

In the case of an engine working with petroleum spirit, the 
condition is even better realised than in the gas engine, provid- 
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To find volume of combustion space V :— 





rapidly as it is generated, we have what is known as an 
isothermal compression, the volume being inversely pro- 
portional to the pressure, and therefore the product of 
pressure and volume constant, 4ée.,PV=C. at: 

Next, suppose the gas compressed under conditions which 
conserve the whole heat due to compression, we have what is 
known as an adiabatic operation. In comparing the curves 
of these two operations it is clear that at point of similar 
pressure the volume of the adiabatic will be greater than that 
of the isothermal. This is due to the temperature increase 
and, of course, the fact that gases have a higher specific 
volume in proportion to their increase of absolute tempera- 
ture—T. In determining an equation for this adiabatic 
operation of the same form as the preceding one for the 
isothermal, it will be noted, in difference to the isothermal, 
that V must be raised to some power which is a measure of 
the horizontal distance between the two curves, i.c., the 
equation will be of the form P V" = C. 

The value will vary, according to the nature of the 
gas, as its actual value is a ratio of its two specific heats, 
namely, that at constant pressure to that at constant volume ; 
its value for air is 1.408. 

Now in the case of most gas and oil engines the law of the 
compression curve lies between the two limits of isothermal 
and adiabatic operations, not isothermal by virtue of the 
heat of compression being but partially dissipated to the water 
jacket, and approaching the adiabatic by reason of the quick 
time of the performance of the operation. 

This will be made quite clear by comparing the two limit- 
ing conditions occurring in a water-cooled cylinder. In 
the first case, if the operation is performed very slowly it will 
strictly conform to the isothermal, but, on the other hand, 
no matter how rapidly the operation may be performed it 
cannot conform to the adiabatic, as some part of the heat of 
the compression will be lost to the jacket. If the operation 


Fig @. 
PRESSURE &% ALTITUDE. 


(L) Determine curve to be used (A B C D or E), corresponding to p. 
(2) Determine value of M at intersection on this curve with compression required. 


(3) Multiply S by value M 


ing it has a similar method of cooling and similar frictional 
conditions. This is due to the amount of cylinder heat taken 
up in effecting vaporisation of the particles of spirit in sus- 
pension. In these engines the charge is in the form of highly 
carburetted air, which is a partial vaporisation, the amount 
of heat taken up being a part of the remaining portion of the 
latent heat of gaseous formation. We have a somewhat 
analogous condition in the dryness fraction of saturated steam. 

With regard to (3), this condition decides what law of 
compression must be adopted in the calculation of compres- 
sion pressure. The factors influencing this condition are the 
speed of revolution, which influences the heat transference 
by changing the time of compression period, and the tempe- 
rature of the jacket, which influences the heat transference by 
temperature gradient. The smaller the time of compression 
period, the greater, of course, will be the temperature of the 
gas, consequently it will have higher specific volume and 
greater relative pressure at the end of that period. 

The more cool the jacket water due to its greater flow, the 
greater will be the loss of heat of compression, as thereby the 
temperature gradient is more steep, resulting in a relative 
decrease of specific volume and pressure. It will be reasoned 
in extremes that a higher temperature would be more advan- 
tageous by virtue of reduction of heat loss, but it must not 
be overlooked that this will result in a reduction of initial 
density. It is at this point of the subject, which has such a 
direct bearing upon thermo-dynamics, that its relation to 
two important conditions will be of interest. 

Suppose we compress a body of gas under conditions of 
constant temperature, i.e., the heat representing the work 
done on the gas in compressing it being dissipated as 





determined, Ans. = V in cubic inches. 


be performed very rapidly to any point and the piston then 
allowed to remain at that position, the heat of compression 
will be gradually dissipated, allowing the gas to cool to its 
original temperature and reduce the compression pressure to 
that corresponding to an isothermal operation for the same 
position. As regards the actual time taken in performance of 
the compression stroke, it will be of interest to compare two 
extreme cases :—(1) That of a large gas engine of 2ft. 6in. 
stroke at 160 revolutions per minute; (2) that of an auto- 
mobile engine of 3in. stroke at 1600 revolutions per 
minute. It will be observed that although the piston speed 
is the same in both cases, the automobile engine com- 
presses its charge in one tenth part of the time taken by 
the gas engine. 

It is now obvious that the law of compression—and also 
that of expansion—will be varied by the different methods of 
cooling and also by the speed of revolution. In the case of 
most standard type stationary gas and oil engines which are 
cooled by the thermo-syphon system it may be taken that 
the law of compression curve is of the form P V'* = OC, 
which the writer has found to give good results, especially 
in the case of oil engines. He has calculated a complete 
set of curves according to this law, and shows them 
in Fig. 1. They will be explained later. Of course, 
the value 1.3 will be less if the cylinder is cooled by a 
pressure system where the temperature of the cylinder is 
lower than that of the thermo-syphon system. On the other 
hand, the value 1.3 will be greater for those cylinders which 
are air cooled. 

In comparing these two distinct methods of cooling it will 
be observed that the initial density of the charge will also be 


affected, but, as those cylinders which have no water jacket 
are usually worked with petroleum spirit, it is necessary 
further to consider this effect, in that, as has already been 
stated, a certain amount of the heat of the cylinder is taken up 
in effecting vaporisation. 

In the determination of the volume of the combustion space 
for any required pressure, we know that the volume at the com- 
mencement of compression is the sum of the volumes of 
combustion space and that swept by the piston ; also, that the 
pressure is that of the atmosphere minus that lost by fluid fric- 
tion in the passage of the charge into the cylinder. To elimi- 
nate the minus quantity it is necessary to calculate the 
pressures in absolute terms. To express the stated law of 
pressure and volume according to actual conditions we have 
the usual equation—P V" = p(V + 8)". 

Where P = absolute pressure of compression, Ib. per 
square inch. 


p = absolute initial pressure of compression, 
lb. per square inch. 

V = volume of combustion space, cubic inches. 

S volume swept by piston, cubic inches. 

n exponent of volume depending on gas and 


conditions of working. 

In the preceding equation it is clear that the relation of 
pressure and volume is shown for any stroke or ratio, also 
that factors common to V and S may be eliminated as far as 
resolving the equation is concerned. On this principle the 
equation can be resolved very simply, so as to be applicable to 
all sizes of engines. The first suggested method of determin- 
ing the volume of combustion space would be by taking the 
direct ratio v , but as this involves the unknown 
quantity V in summation with §S, it is not simple, the most 
simple metnod being that which involves the ratio Y. By 
‘ . : V+S\" 
interpolation of the equation we see that P = p ( ) 

\ 
Now, by taking the ratio © and eliminating common factors 
of V and §S, we are at once able to write down a complete set 
of ratios of Y <8 which will be applicable to all sizes of 


engines, from minimum to maximum requirements. The 
values of P can now be easily calculated, and should be 





plotted to a base of i . The following table will make this 


clear : 
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These results are plotted in the curves—Fig. 1—with ‘ as 
abscisse. 

They are further calculated for different values of p, as 
shown, which are useful in determining the compression of 
engines which are required to work at high altitudes. A 
complete instance, showing the method of using the curves, 
will be given later. 

In the case of those engines which are required to work at 
high altitudes, the first and most important consideration is 
that of initial pressure of compression. This will be reduced 
in consequence of the natural reduction of atmospheric 
pressure depending on the altitude at which the engine is 
worked. 

Every standard engine is designed to work with a com- 
pression which, of course, is determined by consideration of 
its working medium to give the best efficiency, and this at sea 
level. If the engine is worked at a higher altitude, the 
reduction of initial pressure will cause a decrease of compres 
sion, consequently the efficiency of the engine will be lower 
than normal. In fact, if the design is such that the time ot 
firing is controlled by the degree of compression, the engine 
will not work at all, if the particular altitude causes sufti- 
cient reduction of compression. The method of overcoming 
this difticulty is to alter the compression ratio, which can be 
done by means of a specially designed piston. 

In the case of the law of compression, the value n = 1.3 
will be quite applicable for the thermo-syphon system of 
| cooling up to any altitude at which the boiling point of water 
is not less than the working temperature of the jacket at sea 
level. This limit will not be reached in the use of the curves 
of Fig. 1. 

To facilitate calculations in relation to altitude the writer 
has plotted the curve of atmospheric pressure and altitude 
upon the basis that the pressure of the atmosphere is halved 
at every 34 miles —Fig. 2. 

As an illustration of the use of curves—Figs. 1 and 2— 
suppose we take the case of an engine of 12in, diameter by 
20in. stroke required to give 70 lb. compression at sea level 
and the same compression at 7000ft. altitude. 

Here S = 2262 cubic inches. At sea level 70 lb. 


84.7 lb. abs. will intersect curve A at the value of ‘ 


to .31 (supposing that the initial pressure of compression p 
= 13 being 1.7 Ib. less than atmosphere). 
Therefore V = .31 x S = .31 x 2262 = 701 cubic inches. 


If p 12 (2.7 lb. less than atmosphere) curve B, 
would be = .285. 
Therefore V = .285 x S .285 x 2262 = 645 cubic 
inches. 
At 7000ft. altitude :— 
Here atmospheric pressure = 11.3 lb. 
Therefore absolute pressure of compression = 81.3 lb. 
Take p = 9, curve K, being 2.3 Ib. less than atmosphere. 


.227 and V 227 2262 514 


V 
Theref a 
erefore 8 


cubic inches. This = 73.4 per cent. of volume at sea 








level or the volume at sea level less 26.6 per cent. 
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93-IN. CENTRES SLIDING, SURFACING AND 
SCREW-CUTTING LATHE. 

THE latest pattern semi-all-gear head lathe, made by the 
Colchester Lathe Company, of Hythe, Colchester, is shown 
in the accompanying illustration. It has been designed 
with a view to combining the advantages of a cone-head 
lathe, with those of an all gear head lathe. It has two steps 
to the cone for a 5in. wide belt, which, taken in conjunction 
with the double back gears and the two-speed countershaft, 
give six spindle speeds without shifting the belt, making 
twelve speeds in all. These speeds are arranged in geometrical 
progression, and range from 15 to 413 revolutions per 
minute; the four highest speeds, which are used for 
finishing cuts, drive direct on to the spindle, so as not to 
show any teeth marks on the work. 

The double back gears give reductions of 3.3 to 1 and 
10.85 to 1, and are changed by a lever placed in front of the 
headstock. All the gearing is enclosed in guards. The feed 
and screw-cutting reverse is contained in the head, and is 
worked by the small lever shown at the front. The spindle 
is bored through with a 23in. diameter hole, and runs in 
parallel phosphor bronze bearings made adjustable for wear. 
It is fitted with a ball thrust washer arranged against the 
rear housing. The bed is of box section, and is provided with 
a raised guiding strip, so as to give the saddle an easy and 
smooth sliding motion along the bed. The standards of the 
bed form change-wheel and tool cabinets, each wheel having 
its own place and being easily accessible. The loose head- 
stock is adjustable sideways for taper turning. It hasa large 
diameter spindle, which projects right through the hand 
wheel at the back to provide a long bearing to the spindle, 
even when it projects a long way out of the main casting at 
the front. The saddle is easily moved, owing to the narrow 
guiding strip which guides it along the bed. The apron gear- 
ing is of steel and phosphor bronze, and is carried between 
double bearings. The feeds are positive, and are interlocked 
both from each other and from the screw-cutting arrangement. 
The gear-box has three changes, giving 8, 16, and 32 cuts 
per inch, and is operated by the handle shown on the front of 
the bed. All the gearing in the feed change gear-box is of 
case-hardened steel. The leading screw is of $in. pitch, and 
is guaranteed as to accuracy. Suds pump trough and piping 
are incorporated in the design, the piping being made 
telescopic. 

The principal dimensions of the tool are:—Bed, 18$in. 
wide ; front bearing of head, 5in. diameter by 7Hin. long ; 
cone, 15Zin. diameter, and 18in. diameter for 5in. belt ; revo- 
lutions of countershaft, 1350, and 200 revolutions per minute. 





THE CUTTING PROPERTIES OF TOOL STEEL.* 
By EDWARD G. HERBERT, B.Sc., Lond. (Manchester). 
(Concluded from page 474.) 


Many scientific tests of cutting tools have been made, the best 
known being those of Mr. F. W. Taylor, described by him in a 
paper read before the American Society of Engineers in 1906. In 
these, and in most of the other tool steel experiments whose results 
have been published, no attempt was made to measure variations 
of durability due to changes in the working conditions. Instead, 
a standard time durability was adopted, and the conditions of 
cutting were varied until a standard tool just failed at the end of 
the specified time, usually twenty minutes. A series of combina 
tions of speed, feed, and depth of cut was found, under which the 
condition of constant durability was fulfilled. 

According to the heat theory, constant durability involves con- 
stant temperature of the cutting edge. In order, therefore, to 
test the heat theory by means of Mr. Taylor’s results, it will be 
necessary to deduce a law of constant temperature in terms of 
speed, feed, and depth of cut. If this law of constant tempera- 
ture, deduced from general dynamical considerations, proves to be 
the law of constant durability under which Mr. Taylor’s results 
range themselves, it will be safe to conclude that constant tem- 
perature is the essential condition of constant durability. 

In attacking this problem the author began by making an 
assumption which may appear somewhat extravagant. It was 
assumed that the action of the portion of metal which is in process 
of being cut away by a tool is similar to that of a jet of water 
impinging on a fixed obstacle; that the tool is a rigid body on 
which a stream of steel impinges ; and that the law governing the 
evolution of heat by this stream of steel is the same law which 
governs the evolution of heat by a jet of water suddenly checked. 
This law is that the rate at which energy is dissipated in the form 
of heat is proportional to the cube of the velocity of the jet, and to 
the area of the jet. Assuming this law to hold good in the case of 


a cutting tool, let us examine the evolution of heat as it affects the | 


temperature of a very small portion of the cutting edge a—Fig. 14. 
The portion of metal which actually impinges on this element of 
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| the results of experiment, 
| accounted for by the fact that, with a broad-nosed tool working 


cutting edge is that contained between the parallel lines, and the 
heat generated in unit time will be proportional to the sectional 
area of this portion of the shaving multiplied by the cube of the 
cutting speed. Since the area contained between the parallel 
lines is proportional to the thickness of the shaving, it follows that 
hc S82, 
h being the heat evolved in unit time, S the cutting speed, and ¢ 
the thickness of the shaving at this point. If only this element of 
the shaving were in question, the temperature at a would depend 
on the rate of heat evolution 4; but heat is also being generated 


Fig. 14 


in all the adjacent parts of the shaving, and this additional heat 
H, which, when a is very small, is proportional to the whole 
sectional area of the shaving, will also affect the temperature at « 
by conduction. The temperature at « therefore depends upon 
the total heat 4 + H, which is proportional to the thickness of 
the shaving, multiplied by the area of the shaving, multiplied by 
the cube of the cutting speed. 
h+HataSs. 
Therefore the condition for constant temperature at the point a 
is that ta S* should be constant, and the law of constant tempera 
ture, which should also, by hypothesis, be the law of constant 
durability, may be expressed by the equations 
ty @ S43 = ty ag Sy 


B */i a 

; NV ty dg 

In cutting with a round-nosed tool failure will generally take 
place where the shaving is thickest, and ¢ may be taken as repre- 
senting the maximum thickness of the shaving, which is generally 
proportional to the feed. 

In Fig. 15 the full lines represent the results of Mr. Taylor's 
experiments, abscisswe representing areas of cut (feed x depth of 
cut), and ordinates representing the corresponding cutting speeds 
at which the tool failed in twenty minutes. The experiments 
were made on a mild steel bar with a round-nosed tool of standard 
shape. 

The dotted curves in Fig. 15 were obtained by calculation, 
employing the cube formula, and taking the point A as the datum 
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Fig. 15 

point. Thus the dotted curve through A was obtained by assum- 
ing the thickness of shaving constant (feed, ,,in.), and calculating 
for varying areas of cut. The resulting curve agrees almost 
exactly with that obtained by experiment. A was then taken as 
the datum point for a calculation, assuming the area of cut to 
remain constant, and the thickness of shaving (feed) to be reduced 
from in. to fin. This gave point B, and a further calculation, 
assuming constant feed and varying area of cut, gave the dotted 
curve through B, which again corresponds with that obtained by 
experiment. Now starting again from point A, and calculating 
for constant area and a reduction of feed from ,%in. to yyin., we 
obtain point C and curve z!, This does not agree so well with 
but this non-correspondence is 
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on very light cuts, the thickness of shaving is not proportional 

the feed. Ascertaining ae the actual thickness ca 
shaving in each of Mr. Taylor’s experiments, and substituting 
these values in the formula, we obtain the curve 22, which me 
perfectly with the results of the experiments, “Greve 

The cube law of cutting speeds is therefore 
established, and its practical utility is obvious. It may be th 
expressed in words :—For constant durability of the cutting toal 
the speed varies inversely as the cube root of the product of hee 
of cut by thickness of shaving. bens 

The value of the cube law as evidence of the correctness of the 
heat theory of durability is considerable, though it is possible that 
the validity of the reasoning by which it was deduced may : 
called in question. One fact may be mentioned which js at 
variance with the assumption that the action of the “ stream of 
steel” is similar to that of a jet of water. The pressure which a 
jet exerts on an obstacle against which it impinges is proportional 
to the square of its velocity ; but it seems to be established that 
the pressure exerted by the shaving on a cutting tool is nearly 
constant for all cutting speeds, It certainly does not vary as the 
— of the speed. No explanation of this discrepancy can he 
offered at present. The cube law was arrived at from theoretica| 
considerations of the heat evolved in cutting, and it is contirmed 
by the results of most carefully conducted experiments. It cor. 
rectly expresses the conditions for constant durability of the 
cutting tool, and it must be taken as expressing also the conditions 
for constant temperature until a more correct expression can be 
found. 

One further piece of evidence may be adduced in favour of the 
heat theory. It has been pointed out that the tool steel tests are 
| normally made with the cutting tool flooded with water, and that 
this must exercise a considerable cooling effect on the actual cut. 
ting edge, although the latter may never come into contact with 
the water, owing to its being embedded in the metal. By cutting 
without water, then, we shall allow the edge to become hotter, 
and if we are right in believing that an increase of temperature 
| increases the durability of the cutting edge—in carbon as wel] as 
| high-speed steels—then it follows that a tool cutting at a low speed 
| with a light cut should be more durable when dry than when 
flooded with water. The effect of omitting the water should be to 
compress the speed curve to the left—an effect similar to that 
caused by substituting hot water for cold, but probably still more 
marked, because the rise of temperature is likely to be much 
greater. 

This crucial experiment was tried, and the result is shown in 
Fig. 16. A is the speed curve of a carbon steel cutting under 
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water. B is the speed curve of the same tool cutting dry. The 
compression of the speed curve, and the increase of durability at 
the lower speeds, are what the heat theory would lead us to 
expect ; but we are confronted with an unexpected phenomenon 
in the extraordinary increase in the maximum durability of the 
cutting tool, This experiment has been repeated with differently 
shaped tools, and on tubes of different composition, and similar 
results have been obtained. As a possible explanation of the great 
increase in the maximum durability of the tool, it may be suggested 
that the tube itself may have become sufficiently heated to under 
go some softening. Against this explanation it may be noted that 
the same phenomenon occurred when the tube was of soft low 
carbon steel, which would scarcely be softened by the heat 
generated in cutting it. 

Considerable stress has been laid upon the heat theory of 
durability—the theory that the durability of the cutting edge is 
mainly, if not entirely, dependent on the temperature to which it 
is raised in cutting, and independent of the cutting speed and 
weight of cut, except in so far as these affect the temperature. 
Apart from its scientific interest, this theory has an important 
bearing on the character and meaning of the results obtained on 
the testing machine. Minute cuts, taken under special conditions, 
are being dealt with, and it might appear that the results would 
give very little information as to the probable behaviour of steel 
under the very different conditions of the workshop. 

When, however, it is realised that each speed on the testing 
machine corresponds to a definite temperature of the cutting 
edge ; that the range of temperatures so obtained includes the 
whole range of cutting temperatures occurring in workshop 
practice, and that the durability of a tool—of a given shape, and 
cutting a given material—depends entirely on its temperature, 
then it becomes evident that the changes of durability which we 
have been considering are changes which must always take place 
at these temperatures, no matter how they are produced. The 
heat theory is the connecting link between the results obtained on 
the testing machine and the whole range of metal-cutting opera- 
tions of the engineering workshop. 

Already there is an accumulation of confirmatory evidence on 
the workshop side. It has been found, for instance, that a tool 
stands up better if it is put in the fire immediately before 
being set to work, so that it “‘starts warm,” while in quite 
number of workshop operations it has been found possible to 
increase the durability of the cutting tool by increasing the 
cutting speed, although such an increase of speed goes against the 
instincts of the average workman. : 

In considering what follows, it will be useful to bear in mind 
that “cutting speed” and ‘‘ temperature” are interchangeable 
terms, and that the speed curve is really a temperature-durability 
curve. It is necessary for the present to study changes of dura- 
bility in relation to cutting speed, because the speed is definitely 
known, whereas the corresponding temperature of the cutting 
edge cannot be directly measured. 

Most of the speed curves hitherto examined have a simple form, 
consisting of a rise to a maximum durability, followed by a fall 
towards zero durability as the speed is raised. _ It will have been 
noticed, however, that the speed curve in Fig. 12 is less simple in 
form. This curve has two points of maximum durability at 60ft. 
and 120ft. respectively, and a very distinct depression between 
them, the lowest point ocgurring at 80ft. This phenomenon 's 
exceedingly common, and is not confined to any one élass of steel. 





The double-peaked curve has been obtained from carbon, tungsten, 
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— 
and tungsten-vanadium steels. A set of double-peaked curves is 
shown in Fig. 17, in which A is a carbon steel, Sa low tungsten 
steal, Which was made white hot and quenched in water. This 
steel is remarkable for its high durability at very low speeds, far 
exceeding that of the carbon steel, The makers of this special 
stee! have used it in their own works for machining articles of 
hard material which could only be run at very low speeds, and 
the curve confirms its special suitability for this class of work. 
Curve C is from a tungsten steel, and curve D from a tungsten- 
vanadium steel Each of these curves is of the double-peaked 
variety, and it was for some time thought that the position of the 
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Fig. 17 


depression (to the right of the main peak in carbon steel, about 
the centre of the curve in tungsten steels, and to the left of the 
peak in tungsten-vanadium steels) would be a definite indication 
of the class to which the steel belongs. This is not the case, 
Expericnce shows that the depression may occur at any point in 
the curve of any steel, and that its position varies according to the 
particular treatment the steel has received in hardening. 





will be shown later, this would be likely entirely to change the 
form of its speed curve ond the position of the depression. Un- 
accountable failures of cutting tools are among the commonest of 


workshop experiences, and may be frequently due to working at | 


the critical temperature of low durability. 

But suppose the speed and cut to be such as to bring the tool to 
a point on the right-hand peak of the speed curve. 
tool can arrive at the high temperature corresponding to this point, 
it must obviously pass through the lower temperature correspond- 
ing to the depression, and if the rise of temperature is gradual, 
the tool might be expected to be considerably damaged while 
passing through the critical temperature corresponding to the de- 
pression. 


Before the | 


| higher temperatures only the first peak remains. 


In this, as in the preceding series, the dead-hard tool gives a 
curve with a tall narrow peak, but with the maximum at the 
rather higher speed of 70ft. At 100 deg. and 115 deg. the curve 
retains its position, but becomes lower. At 125 deg. the maximum 


| moves to 80ft., and the right-hand branch loses its concave form. 


At 130 deg. we have the remarkable appearance of a first peak 
— as it were, from the base of the second. At 140 deg. 
the first peak has outgrown the second, and at 150 deg. and 
It shrinks in 


| size, but does not move to the right at high temperatures, as in 


It might be anticipated, however, that if the tool were | 


allowed to continue cutting it would soon attain a higher tempera- * 


ture corresponding to some point on the right-hand peak of the 
curve, when it would regain its durability, and, although in a 
somewhat damaged condition, would continue cutting for a con- 
siderable time before finally failing. 

Now, it is a fact that evidence has come from several indepen- 
dent sources to the effect that this is precisely what does fre- 
quently take place in cutting with high-speed tools The tool, soon 
after being set to work, apparently fails—it becomes blunted to 
some extent ; but if it is pets to continue cutting, it ‘ builds 


up,” according to the workshop expression, it recovers its 


| durability, and may continue cutting for a considerable time with- 


The depression or dimple in the speed curve is perhaps the most | 


remarkable fact brought to light by the tool steel testing machine. 
The phenomenon is so marked, amounting sometimes to an almost 
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total loss of durability at a particular speed which may be inter- 
mediate between two aie each of which gives the tool the 
highest durability of which it is capable—that it is almost  in- 
credible it should have entirely escaped observation in the 
thousands of cutting operations of everyday practice. That the 
phenomenon may exist, and yet have been unobserved, will be 
seen in the case, for example, of a turner, who had set his lathe to 
4 speed and cut corresponding to a depression in the speed curve 
of his tool. He would notice that his tool rapidly became blunt, 
and he would conclude either that his speed was too high or that 
his tool had become softened. In the former case he would reduce 
his speed, and so get to a higher point on his speed curve. An 
increase of speed would be equally effective, but the workman 
would be very unlikely to experiment in this direction. If he con- 
¢luded that his tool was soft, he would have it rehardened, and, as 








out further loss of sharpness. 


It appears, then, that the pheno- 
menon exhibited i 


| frequently observed in practice, though its precise character has 


never been suspected. 


CarBON STEEL—EFFECT OF TEMPER ON DURABILITY. 


In order to ascertain in what manner the durability of a tool is 
affected by its temper, several series of experiments were made 
with carbon steels. These experiments were carried out in 
co-operation with Mr. Harry Brearley, who undertook the heat 
treatment and the chemical analysis of the steels. 


the first series, except at 200 deg., where there is a slight move- 
ment to the right. The development of the two peaks is similar 
to that in the first series, but occurs at a rather lower temperins 
temperature. 


EFFECT OF PERCENTAGE OF CARBON ON DURABILITY. 


In Fig. 20 are shown speed curves taken from a series of steels 
of varying percentages of carbon, which were kindly prepared and 


| analysed by Mr. Brearley for the purpose of these experiments. 
| The tools were quenched in water at 780 deg. Cent., and were not 


| carbon steel. 


in the speed curve is one which has been | right, and otherwise resembles curve 125 deg., Fig. 19. 


| Fig. 19). 


The first experiments were made with a steel having the follow- 


ing analysis : 





Per Cent. 
Carbon .. .. - 133 
Manganese .. 0.39 
Silicon .. .. a «+ oe 
a, ee ; 0.038 
Phosphorus.. .. .. 0,033 


The tools, all cut from the same bar, fin. by 4in., were quenched 
in water at 780deg. Cent. One was left dead hard, and the 
remainder were tempered by being immersed for thirty minutes 
in an oil bath at the following temperatures respectively : 
100, 150, 175, 200, 275 deg. Cent. The speed curves of these tools 
are given in Fig. 18. 

It will be seen that the dead-hard tool gave a narrow curve with 
a high maximum durability at 60ft. The tool tempered at 
100 deg. gave a broader curve in the same position. 

The curve of the 150 deg. tool shows a remarkable change. It 
is broader than the preceding one, and is broken into two distinct 
peaks, with a very deep depression between them. 

The next tool tempered at 175 deg. also gives a double-peaked 
curve, but the first peak has increased and the second shrunk in size. 


In each of the remaining curves only one peak persists, and | perature of about 850 deg. Cent. 
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Fig. 20 


moves progressively to the right, so that the highest durability at 
the high speeds was obtained from this particular steel from the 
tool that was lowest in temper. 

In order to confirm and to trace out more completely the 
changes in the form of the speed curve, a second series of tests 
was made with a steel having the following composition :— 


Per cent. 
re nmerrre & 
rm rmErn,  < 
oe 0.16 
Phosphorus.. .. .. 0.015 
Sulphur iat Bey 0.011 


The tools were treated in exactly the same manner as those in 
the first series, but were tempered at a closer range of tempera- 
tures. The speed curves are shown in Fig. 19, 


tempered. The percentage composition of each steel is given 
beside the corresponding speed curve. 

It is possible to trace a curious analogy between this series of 
curves and the second series taken from tempered tools—Fig. 19. 
Curves A, B, and © are characteristic of the dead-hard high- 
In curve D the peak is thrown very much to the 
In E we 
see the development of a first peak. In F this has increased in 
size, while the second has shrunk (compare curve 140 deg., 
In G we have a single peak far to the right (see 
200 deg., Fig. 19). In H the single peak moves again to the left 
(see 225 deg. to 275 deg., Fig. 19). 

As these steels were not tempered, the whole of their carbon 
would be in the form of hardening carbon. One may perhaps 
hazard the conjecture that the corresponding curves in the tem- 
pered series indicate the same percentages of hardening carbon 
remaining unconverted by the tempering process. Whether this 
be so or not, it seems probable that comparisons between parallel 
series of curves produced from different classes of steel, or from 
steels of the same class differently treated, will eventually furnish 
a clue to the nature of the molecular changes which take place in 
steels subjected to varying cutting temperatures. 


HIGH-SPEED STEELS—EFFECT OF COOLING PROCESS ON 
DURABILITY. 

We have next to consider the results of some experiments 
which were made with a view to ascertaining how the durability 
of the high-speed steels is affected by the various methods of 
hardening commonly employed. The heat treatment of these 
steels was kindly undertaken by Mr. 8S. N. Brayshaw, who was 
largely responsible for the plan of the experiments. 

The tools for the first series of these experiments were all cut 
from the same bar, in. square, of a well-known brand of tungsten 
steel. The tools were all heated alike by being placed in the top 
chamber of Mr. Brayshaw’s twin-chambered furnace at a tempera- 
ture of 950deg. Cent. They were left in this chamber for 


| 2min. 30 sec., at the end of which time they had attained a tem- 








They were then transferred to 
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the bottom chamber at a temperature of about 1275 deg. Cent. for 
50 seconds exactly, and were subjected respectively to the follow- 
ing cooling processes :— ’ 

Tool A was stirred vigorously in cold water (11 deg. Cent.). 

Tool B $3 tie boiling water. 

Tool C = “a cold oil. 

Tool D was plunged into fused salt at 668 deg. Cent. 

Tool E was cooled in an air-jet. 

Tool F was placed in wire-netting and allowed to cool in still 


air. 

The tools were then tested, and the resulting speed curves are 
shown in Fig. 21. These curves are placed as far as possible in 
the order of slowness of cooling, but the series is not in this respect 
a perfectlyjuniform one. Tool D was quenched in liquid’salt at a 
high temperature ; the cooling would, therefore, be extremely 
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rapid down to this temperature, and this process is not strictly 
intermediate between the oil and the air-jet. Again, it is not 
certain whether the oil or the air-jet was the more rapid in action. 
Bearing these facts in mind, it will be seen that the curves, which 
are all of the double-peaked variety, display a fairly uniform and 
highly interesting series of changes. 

Considering first curves A, B, E, and F, which are certainly in 
the correct order of cooling, we see that A has a small first peak 
and a much larger second peak. In B the first peak has consi- 
derably increased in size. 
creased, while the second has decreased. In F the first peak has 
enormously increased, while the second has almost disappeared. 

In curve C the first peak has almost coalesced with the 
second. It is difficult to determine the position of this curve in 
the order of cooling, since a tool quenched in oil is probably sur- 
rounded by an envelope of incandescent oil vapour for an appre- 
ciable time. A similar difficulty arises with regard to tool D. 
This curve has two features‘of special interest : the very low 
durability at all speeds below 70ft., and the high durability at a 
comparatively wide range of high speeds, It is instructive to 
compare the behaviour of tools D and F at 60ft. and at 110ft’ 
In view of such a complete reversal produced by a simple change 
in the manner of cooling, it is not difficult to account for the dis- 
appointing results which sometimes follow the substitution of a 
better or a more correctly hardened steel, when it is put to work 
under the same conditions which were found suitable for an in- 
ferior steel. Taking a general view of the results, one cannot fail 
to be impressed by the enormous infinence exercised by the method 
of hardening on the cutting properties of the steel—an influence 
which is not merely quantitative in its effects, as hitherto supposed, 
but which may totally alter the characteristics of the steel. 
would obviously be impossible to identify two samples of the same 
steel differently hardened. 
estimate of the quality of any steel by testing at any one speed, 


or even at a whole range of speeds, unless the hardening were | 


known to have been such as to produce the best results. It also 
appears that the hardening process which gives the best results for 
rapid or heavy cutting is the least suitable for light work. 


In E the first peak has further in- | 


It is equally impossible to form an | 


temperature for three minutes. The chief interest of these curves 
lies in the very definite development of the second peak by the use 
of the salt bath. In Fig. 24 the first peak remains practically un- 
altered in form and position, the maximum being at a Ho of 
| 60ft. per minute in each case, but the salt bath cooling produces a 
perfectly distinct peak at 100ft. Hardening at the higher 
temperature—Fig. 25—the first peak occurs at the rather higher 
speed of 70ft., and as before the salt bath develops the second 
veak ; but in this case there is a great loss of durability at the 
ower speeds, and a marked extension of the curve to the right. 

Taking a general review of the results put forward, it is clear 
that the three classes of steel experimented with are all capable of 
producing either a single ora daahio-aniiees curve. The second 
or high-speed peak is strongly developed in high-speed and carbon 
steels which have been quickly cooled, The first or low-speed 
peak is developed in high-speed steel by slow cooling, and in the 
ease of carbon steel by tempering at a high temperature. The 
effect of tempering high apeed steels has not been determined. 

A moderate rate of cooling, or in carbon steels a moderate 
tempering. produces a double-peaked curve, the steel having great 
durability at both low and high speeds, but very little durability 
at some intermediate speeds. The curve of the tungsten-vanadium 
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These conclusions are confirmed by the next series of tests, made | 


with tools cut from a bar 3in. square, of a standard tungsten- | 
These tools were treated by Mr. Brayshaw in | 


vanadium steel. 
exactly the same manner as the preceding, except that they were 


allowed to remain in the top chamber of the furnace for only | 
high temperature) chamber for | 
The various cooling processes were exactly the same as 


1 min. 40sec., and in the bottom 
10 sec. 
before. 

») 


The tools when tested gave the curves in Fig. 22, which are 
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arranged in the same order as those in Fig. 21. 


as compared with that of the ordinary high-speed steel. This was 
not due to any defect in the quality of the steel, but to the fact 


that very little had been ground away in preparing the tools, so | 
that the cutting edge came very near to the original surface of the | 


bar. When this had been remedied by grinding well below the 
surface, the same tools gave the curves in Fig. 23. A comparison 
of the two series of curves is instructive. It would be possible to 
name at least one engineering works where it has been the practice 
to use expensive high-speed steels in tool holders without forging, 
and without taking special care to remove the outer surface of the 
bar, The discontinuance of this practice dates from the production 
of the curves in Figs. 22 and 23. 

A comparison of the curvesin Fig 23 with those in Fig. 21 reveals 
a remarkable difference in the order of the changes which take 
place. The quickest cooling—in cold water—in the case of the 
vanadium steel, produces a relatively large first peak, and a small 
second peak, exactly the reverse of what was found ia the simple 
tungsten steel. With slower cooling both peaks increase in height, 
but retain much the same relation. The salt bath broadens the 
carve and throws the second peak to the right, and the slowest 
cooling produces only one peak. 

The tool cooled in the air-jet gave two distinct curves. The 
single-peaked curve was first obtained, but, as the tool was ground 
away in repeated sharpening, it was noticed that the durability at 
some speeds was altering. A complete curve was therefore made 
from the opposite side of the tool, and this curve, shown dotted, 
has two peaks, 

The probable explanation’ of this is uneven cooling in the air jet, 
and a comparison of the curves above and below suggests that 
the double-peaked curve was given by the side of the tool on which 
the jet directly impinged. The cooling of the opposite side of the 
tool would be slower, the result being similar to that obtained by 
cooling in still air. 

A somewhat similar phenomenon may be observed in the 
curves at the bottom of Figs. 22 and 23. These curves were 
obtained from the same tool, but the outer surface, which came 
into direct contact with the air, gave a double peak—Fig. 22. 
When this outer surface had been ground away, the single-peaked 
curve in Fig. 23 was obtained. 

A great deal remains to be done in the way of determining the 
relation between hardening temperature and durability in high- 
speed steels. A number of experiments have been made with a 
definite conclusions can yet be put forward. The experimentswere | 
made with the tungsten-vanadium steel, which gave the curves in 
Two methods of cooling were adopted—the bath 

In Figs. 24 and 25 are given examples 
Those in Fig. 24 were obtained by heating | 


“ = j 
view to taking a preliminary survey of this field of inquiry, but no | 
| 


Figs. 22 and 23. 
of fused salt and still air. 
of the resulting curves. 

to about 1200 deg. Cent., and those in Fig. 25 by using a tempera- 
ture or about 1275 deg. Cent., the tools being ‘‘soaked” at this | 
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steel differs essentially from that of the tungsten steel similarly 

| treated ; but whether this is generally characteristic of the two 
classes of steel or peculiar to the particular brands used in the 
experiments has not yet been determined. Salt bath hardening 
seems to be generally beneficial in the case of tools intended for 
high-temperature cutting. 

No plausible hypothesis can yet be offered in explanation of the 
peculiar changes in the durability of steels—indeed, we have yet 
to determine what constitutes durability. It cannot be mere 
hardness, since there is no increase of hardness at increasing 
temperatures corresponding to the increasing durability shown by 
the rise of the left-hand portion of the speed curve. It seems 
more probable that this first increase of durability is due to a 
decrease of brittleness—a stronger coherence of the molecules as 
the temperature is raised. The decrease of durability shown by 
the descending portion of the curve may be due te an actual 
softening or tempering of the steel by the heat generated in cut- 
| ting. The decrease of durability corresponding to the depression 

in the double-peaked curve can scarcely be due to a tempering 
| process, since the steel could not in that case be expected to regain 
| its durability at higher temperatures. This temporary loss of 
| durability may, however, be due to an increase of brittleness 
occurring at certain temperatures. 

| If this can be established by means of breaking tests on hot 
| specimens of steel which have been so treated as to give a double- 





The most striking | 
feature of these results is the very low durability of all the tools, | 
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| peaked curve on the tool steel testing machine, it should not be 

| difficult to establish a partial temperature scale corresponding to 

| the testing machine scale of cutting speeds. 

| Nothing has been said about the relation between the speeds 

| used in the tests and the corresponding speeds appropriate to any 

| given set of actual working conditions. This relation cannot he 
established by direct application of the cube law, since this takes 
no account of the shape of the cutting tool and the hardness of 
the material operated upon. 

In the absence of any means of measuring actual cutting 
temperatures, the relation can only be established by making a 
complete speed curve in the lathe under ordinary working con- 
| ditions, and comparing this with the curve made from the same 
tool on the testing machine. By preference, the tool chosen 

| should be one which gives a double-peaked curve, since it would in 


| that case be possible to correlate three distinct points on the 


curves, two maxima and a minimum. The author is not aware 
that a speed curve has ever been made on the lathe, and no doubt 


| it would be a matter of some difficulty, but it is possible to hope 


that the attempt will be made by some institution having special 
equipment for this class of investigation. 








| descriptive of machine tools has been issued by this firm 


| foreign-going cargo steamer. 
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CATALOGUES. 


Tue U. And A. Water Gas Company, Limited, 39, Vietori; 
street, Westminster, 8.W.—A pamphlet on water gas and it, 
applications to industrial processes has reached us, = 

HAWTHORN, DAVEY AND Co., Limited, Leeds,—A we] compiled 
pamphlet to hand from this firm has reference to pumpin 
machinery for water and sewage works, mines, drainage | 
irrigation. = 

RicHARD JAcoBson, 70, Shoe-lane, London, E.C.—-This is g well 
compiled catalogue, having reference to Dralger’s oxygen resene 
apparatus for mines, fire brigades, spinning mills, gasworks 
chemical factories, and for ships. : 

SIEMENS BROTHERS DynaMo Works, Caxton House, Weg 
minster, 8.W.—-Price lists Ry 6 and Ry 7 have reached us, The 
former has reference to brake couplings, and the latter to lighting 
and heating fittings for electric vehicles. 

THe TARFLUX Roaps, Limited, 11, Mansion House hambers 
Queen Victoria-street, E.C.—From this company we hav: received 
a circular which deals with Tarflux compound, which is being put 
upon the market for suppressing the dust on roads. 

Grorcr Abby, Waverley Works, Sheffield.—A new catalogue 
It deals 


with the latest types of electrically driven lathes and the prin ipal 


| tools required in an up-to-date engineering establishment 


GEBAVUER WoRKS AND ENGINEERING Co. Managing agents 
H. F. Crohn and Co., Eldon-street House, Eldon-street, London, 
E.C,—This is a catalogue descriptive of high-pressure centrifugal 


| pumps, low-pressure centrifugal pumps, plunger pumps hauling 
plants, lifts, cages, &e. 


JAMES ARCHDALE AND Co., Limited, Manchester Works, 


| Ledsam-street, Birmingham.—A new catalogue has been issued by 


It illustrates and describes high-speed radia! drilling 
Various types are dealt with, and particulars of all the 


this firm. 
machines. 


| latest improvements are given. 


SwAN, HUNTER AND WIGHAM RICHARDSON, Limited, Wallsend 
and Walker-on-Tyne.—A little booklet has reached us, which 
contains a brief description of this company’s works and gives some 
illustrations and particulars of some notable vessels which have 
been built by the company. 

CareELS Brotuers, Limited, Ghent. General agent for Great 
Britain and Colonies, G. Oppenheimer, 106, Fenchurch-street 
London, E.C.—A catalogue has been sent to us which is ce scriptive 
of Carels’ superheated steam engines. The catalogue contains 
many illustrations showing these engines in operation 

Veritys Limrrep, Hardman-street, Deansgate, Manchester, 
A pamphlet having reference to the Barlow patented lift has 
reached us. In addition, the eompany is also sending out a little 
model which shows in a simple manner the principle on which the 
gear of this lift operates. Some important advantages are claimed 
for this type of lift. 

Drew, Bear, Perks and Co., Limited, Battersea Stee! Works: 
Wellington-road, 8.W.—A copy of this firm's latest catalogue ha’ 
been forwarded to us. It deals with steel construction, and give* 
illustrations of some notable pieces of work which have been carried 
out by the firm. The book slenauttalen tables and formule for th 
use of architects and engineers. 

Tuk MINING ENGINEERING Company, Limited, Foster's Build 
ings, Sheffield.—This is a catalogue which illustrates and describes 
a number of mining appliances, including an automatic rope 
greaser, a guide greaser, an electric rotary drill, a percussive 
coal cutting machine, automatic feed apparatus for drills, a hand 
drilling machine, rescue apparatus, &c. 

PH@eNIX DYNAMO MANUFACTURING COMPANY, Limited, — A 
publication has been sent to us by this company which deals with 
the ‘‘Cine Converter.” This is a special form of rotary trans 
former, which has been designed for reducing the pressure of 
electric supply mains, in order that powerful are lamps as used ir 
connection with cinematograph work, &c., may be used economic 
ally. 

Gitpert LittLe, Horton Works, Bradford, Yorks,—A pamphlet 
to hand from this firm contains a reprint from the /ndian 
Engineer on the evolution and development of transport appliances 
It also contains illustrations and particulars of ropeways and cable 
ways, belt and steel chain elevators, &c. The pamphlet is one which 
should interest all those who have to deal with the transport of 
materials by means of conveyors. 

Atrrep HeErpert. Limited, Coventry.—-An_ excellent little 
booklet entitled ‘‘ Bar Work ” has reached us. It deals with the 
company’s patented roller steady turner for the hexagon turret 
lathe. The reasons which led up to the adoption of roller steadies 
are dealt with, and the constructional features of the company’s 
tool are explained. The booklet is admirably illustrated, and con 
stitutes a well compiled and interesting little publication. 

THE WestIncHovsE COMPANY, Trafford Park, Manchester. 
Some literature has been received from this company which is 
descriptive of control apparatus for squirrel cage induction motors. 
We note that for starting small motors against light loads, the 
company is supplying rheostatic starters, whilst for squirrel cage 
motors from 1} horse-power upwards, auto transformers are 
supplied. We have also received publications dealing with star 
delta, and series parallel starters, main reversing and direct 
starting switches, and pole changing switches and starters. 

RIcHARDSONS, WESTGARTH AND Co., Limited, Sunderland. 
This company has issued a sheet showing the engines turned out 
from the Scotia Engine Works during recent years. It shows a 
unique record of duplicate large engines made at these works. 
This record provides evidence of the popularity the 7000-tonner 
has enjoyed during the last decade as the most economical size of 
It is believed that no other works 
has made thirty-six sets of engines from one set of patterns for 
ships carrying 6000 tons of cargo, and that no other firm has built 
thirty-nine truly duplicate sets of marine engines for vessels carry 
ing over 7000 tons deadweight. 

CLARK’s Macutne Toot Company, Limited, Luton, England 
From this firm we have received a well compiled little publication 
containing photographs and specifications of various classes of 
machine tools, including a 3in. hexagon turret bar lathe ; a “in. 
spindle horizontal boring machine ; a gap boring and surfacing 
lathe ; a special =. hollow-spindle lathe; a 64in. centre 2in. 
hollow-spindle, self-acting, sliding, surfacing, and screw-cutting 
lathe ; an 8in. centre hollow-spindle, automatic, capstan, screw 
cutting lathe; a 64in. centre automatic, capstan, sliding, and wire- 
feed lathe ; a 64in. centre 2in. hollow-spindle, automatic, capstan, 
screw-cutting lathe ; a new slotting machine, &c. 

T. Harpinc, Cuurton ANbD Co., Leeds.—This is an exception- 
ally useful little book pertaining to alternating current and indue- 
tion motors. Those who are not conversant with electrical matters, 
but who are interested in the subject of driving machinery by 
means of polyphase induction motors, will find information in this 
little book which will enable them to grapple with the problems ° 
which arise in connection with the employment of polyphase 
currents for power purposes. The book contains some useful 
wiring diagrams, some notes on the management of motors, 
general description of the induction motor, some notes on the 
rating of motors, useful information concerning the selection of 
motors, particulars of the “‘Churton” induction motor, and some 
notes on speed control and reversibility. At the end of the book 
there are some notes on private generating plants, and here, also, 
safety fuses and circuit breakers are considered The book 
contains some useful fuse and wiring tables, also a table showing 
the approximate horse-power that can be transmitted by leather 
belts per inch of width, 
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DOCKYARD NOTES. 





STOKER petty officers under training for the rank of 
mechanician are to be transferred from Devonport to the 
Naval Barracks, Chatham, the workshops on shore now 
attached to the boy artificers’ training depét ship Tenedos 
being appropriated for their use. The portion of the 
mechanician course, which is at present carried out on the 
cruiser Wallaroo, will be continued in that ship, which is to 
be towed from Devonport to Chatham and moored in the 
Medway. On the completion of the fitting out of Tenedos III. 
at Devonport, the boy artificers at present accommodated in 
Tenedos 1. are to be transferred to Devonport, and will be 
accommodated in her. Tenedos I. is also to be sent to 
Devonport, to form part of the boy artificers’ training esta- 
blishments, and Tenedos IT., which is at present at Chatham, 
is to be placed on the sale list. 


A MESSAGE from Pillau to the Berlin Lokalanzeiger 
states that the new turbine torpedo boat F 166 underwent a 
speed trial on Wednesday, and attained a speed of 354 knots. 
Four representatives of the Argentine Government were on 
poard, their presence being connected with an order for 
torpedo boats from the Schichau yard for the Argentine 
navy. 

THE Zeit reports from Pola that the speed trials of the 
Erzherzog Franz Ferdinand—the first of the Radetzky class 
—resulted in an average of 20.58 knots, with 20,600 indicated 
horse-power. The contract prescribed 20,000 indicated horse- 
power and a maximum speed of 20.3 knots. 


THE United States Navy Department has decided upon 
removing quite a large number of ships from the active list. 
Eleven protected cruisers, three unprotected cruisers, ten 
monitors, and a group of smaller craft are, in the opinion of 
the experts of the United States Navy Department, obsolete, 
and they are, therefore, ‘‘ no longer to be regarded as fighting 
ships."’ The Secretary of the Navy has come to the conclu- 
sion that these ships are ‘‘ rusty, costly, and ineffective, and 
if they were sent against an enemy they would be of no prac- 
tical use.’’ The ships to be condemned are the battleship 
Texas, the cruisers Marblehead, Baltimore, San Francisco, 
Boston, Newark, Detroit, Tacoma, Montgomery, Chicago, 
Minneapolis, Atlanta, Albany, New Orleans, and the monitors 
Tonopah, Terror, Puritan, Monterey, Amphitrite, Mian- 
tonomah, Ozark, Monadnock, Cheyenne, and Tallahassee. 
These vessels originally cost 50,735,789 dollars. They will 
probably be used as supply ships, colliers, mine or repair 
ships, or as ‘* harbour defence forts.’’ Some of them will be 
sold, perhaps, to South American nations. 


THE United States Congress has passed the Bill providing 
for the raising of the cruiser Maine, which was sunk in the 
harbour of Havana in February, 1898. The disaster, the 
United States Government declared, was the result of the 
explosion of a mine. 


THE two new battleships voted by the French Parliament 
are to be named Jean Bart and Courbet. In naming the 
two new ships after the famous French corsair captain of the 
seventeenth century and the French Admiral who com- 
manded in the China campaign of 1885, the naval authorities 
are reverting to a tradition which many Frenchmen consider 
preferable to the more recent practice of naming warships 
after men like Danton, Renan, and Waldeck-Rousseau, or 
after abstract ideas like Justice, Liberté, and Verité. 


RoyAL ScHooLt oF MINEs: OLD StupENTs’ DINNER.—We are 
asked to state that in consequence of the death of his Majesty 
King Edward, the annual dinner of the Old Students of the Royal 
School of Mines, fixed for May 26th, will not be held before 
November next. 


\ LATHE FOR THE PoLE.—We are informed by Drummond 
Brothers, Limited, of Guildford, that one of their 34in. lathes, a 
tool familiar by this time to everybody, has been ordered by 
Captain Scott for his South Polar Expedition, It is intended 
primarily for the repair of the motor sleighs and their machinery, 
and will have the same accessories as the lathe supplied to H.M.S. 
Swift. It is believed that this is the first time a lathe has taken 
part ina Polar expedition. Apart from its actual value for repair 
work, it should prove a joy to the mechanical-minded men of the 
party in the long dreary weeks of waiting. 

INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ AssoctA- 
tion. The eighth meeting of the session was held at the Institu- 
tion, Storey’s Gate, 8.W., on Monday, May 9th, at 8 pm. A 
paper entitled ‘‘Some Notes on Materials under Combined 
Stresses,” was read by Mr. E. W. Moss, graduate. An interesting 
discussion followed, in which the following took part :—Messrs. 
A. J. Bremner, M. G. Duncan, A. B. Symons, 8. A. Smith, and 
P, Petrie. Prof. E. G. Coker was also present, and contributed 
an interesting description of his ‘Torsion Meter,” which the 
withor used in his experiments. The chairman, Captain Riall 
Sankey, also made some remarks. 

LAUNCH OF A BRAZILIAN TorPEDO-BOAT DESTROYER. —The 
launch of the last of the ten destroyers ordered by the Brazilian 
Government from Yarrow and Co., Limited, of Glasgow, took 
place on Tuesday last, on the Clyde. The vessel was named the 
Nergipe by Madam Jorge, the wife of Captain Amynthas José 
Jorge, the Commander of the Brazilian cruiser Barrozo. His 
Excellency Admiral Duarte Huet de Bacellar—who has just 
returned to this country again to take up the position of chief of 
the Brazilian Naval Commission in Europe—his Excellency 
Admiral T. M. de Lemos Basto, Captain A. Rosauro de Almeida, 
Captain Bartholomeo Francisco de Souza e Silva, were present at the 
launch, together with many other officers of the Brazilian navy. 
The Sergipe is 240ft. long by 23ft. 6in. beam, and will have a speed 
of 27 knots. 
|, ENSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION,— 
I'he annual report of this body states that the membership now 
numbers 304, consisting of 63 members, 132 associate members, 
ic associates, and 72 students, compared with totals of 290, 294, 
279, 231 for the four preceding years, At the April meeting the 
committee submitted a list of nominations for office-bearers for the 
ensuing year, and as no further nominations have been received, 
the office-bearers and committee for the session 1910-11 will be as 
follows :—Past-chairmen, Francis G. Bailey, W. W. Leckie, and 
; George Tidel; chairman, Sam. Mavor; vice-chairman, J. A. 
‘obertson ; chairman of Students’ Section, Henry A. Mavor; hon. 
secretary and treasurer, James E. Sayers; ordinary members 
of committee, Robert Robertson, Magnus Maclean, William 
MeWhirter, J. Campbell Macmillan, W. C. Martin, J. T. 
Bottomley, T. B. Murray, T. C. Parsons, and John Ferguson. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 
A Quiet Meeting. 

NEARLY all the members of the Exchange were in mourning 
this week, and a gloom seemed to overshadow the gathering, the 
late Sovereign’s death occasioning many expressions of heartfelt 
regret. Very little new business was transacted, 


The Steel Trade. 

Matters continue uncertain in the steel trade. Customers 
are endeavouring to make capital out of the Scotch steel ship plate 
dispute, and some buyers of Midland sectional steel are declaring 
that they can now purchase at 5s. below current open market 
quotations, an assertion, however, which some makers deny. 
Supposing that to be correct, then selling prices would be about as 
follows :—Angles, £6 2s, 6d. to £6 5s.; girder plates, £6 12s. 6d. 
to £6 15s.; boiler plates, £7 17s. 6d. to £8; joists, £6; and mild 
steel engineering bars, £6 10s. to £615s. Semi-finished steel is in 
good demand, Bessemer billets being quoted £5 5s, and Siemens 
£hy 7s, 6d, 


Manufactured Iron. 

Galvanised sheets are in excellent demand for shipment. 
The four months’ exports have increased from 157,887 tons to 
208,628 tons, and from £2,181,687 to £2,539,376. There have been 
large increases with India, Australia, and Japan. Galvanised 
corrugated sheets are quoted £11 5s. The efforts to re-form the 
Unmarked Bar Association are continuing. Quotations remain 
£6 5s. to £6 7s. 6d. 


Pig Iron. 
There is no change to report in pig iron, which is in 
moderate demand at the figures given last week. The inquiry for 
foundry sorts is improving. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
A Market in Mourning. 

BUSINESS on the Iron Exchange was overshadowed by the 
sad death of King Edward VII. There were tokens of mourning 
on every side, and the spacious balcony on the Exchange was 
draped in purple. Afterwards a resolution of condolence with the 
King, the Queen-Mother, and the Royal Family was passed amid 
reverent silence, and the singing of the National Anthem con- 
cluded a function the like of which had never been seen before on 
the Manchester Exchange. 


Pig Iron Steadier. 

Although there was very little business done, there was a 
shade better tone in pig iron. If anything, prices were rather 
against buyers, but there was scarcely sufficient business trans- 
acted to put them to the test. Scotch pig iron was exceedingly 
dull, but hematite, owing to a continuance of heavy shipments, 
was held for full rates on spot. 


Finished Iron and Steel. 
Owing to the rumour that the differences in the steel 
combine had been patched up, there was a steadier feeling all 
round. There was not, however, much foreign steel on offer here. 


Copper, Lead, and Tin. 

Raw copper was a shade better, and sheets advanced 20s, 
per ton. No change in tubes. Business was very slow. Lead 
and tin: Lead was in moderate inquiry at late rates. English tin 
ingots were again rather lower. 


Quotations. 


Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 55s.; 
Derbyshire, 56s. 6d. to 57s.; Northamptonshire, 58s. to 58s. 6d.; 


| Middlesbrough, open brands, prompt, 59s. 1d.; May-June, 60s. 





Scotch: Gartsherrie, 62s. ; Glengarnock, 61s.; Eglinton, 60s. 6d., 
delivered Manchester. West Coast hematite, 68s. to 68s. 6d.; 
East Coast ditto, 67s. 6d., both f.o.t. Delivered Heysham: Gart- 
sherrie, 60s.; Glengarnock, 59s.; Eglinton, 58s. 6d. Delivered 
Preston: Gartsherrie, 61s.; Glengarnock, 60s.; Eglinton, 59s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; boiler 
— £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder and 
widge work, £7 to £7 5s.; English billets, £5 5s. to £5 10s.; 
foreign ditto, £5 to £5 2s. 6d.; cold drawn steel, £9 10s. to £10. 
Copper: Sheets, £70; tough ingot, £60; best selected, £60 per 
ton. Copper tubes, 84d.; brass tubes, 6#d.; condenser, 7{d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 6¥d.; 
yellow metal, 6d. per lb. Sheet lead, £16 10s. per ton. English 
tin ingots, £148 to £148 10s. per ton. 


The Lancashire Coal Trade. 

On the Coal Exchange there was again a reflex of the 
nation’s sorrow, and a vote of condolence was passed at the close 
of business. There was a fairly steady feeling in most sorts of 
coal, It was reported that a few contracts had been put through 
in domestic fuel at 9d. per ton advance on last year’s rates, and 
that in gas coal contracts owners were asking 1s. per ton more money 
for delivery over the next twelve months. On export account 
there was a quieter feeling, and slack was more plentiful locally 
and in buyers’ favour. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The trade done in hematite iron during the week has not 
been on a large scale, and buyers are not disposed to place heavy 
orders at present. Makers are, however, well off for business 
generally speaking, and they are expecting that a fuller demand 
will show itself before long. In the meantime, the over production 
which has been evident for a few weeks past is being checked by 
the blowing out of two furnaces, equal in output to some two 
thousand tons of iron per week. When this fact was known prices 
jumped from 65s, 9d. to 67s. 3d., and now they are at 67s. cash 
warrant sellers. Smelters are quoting 69s. nominally, and some of 
the best brands are selling at that figure. Special hematites are in 
good request and are quoted at 71s. to 75s net f.o.b. There is 
every prospect of the continuance of good business in the highest 
iil classes of iron, and several of the furnaces in the district 
are employed on this class of metal. There are now 26 
furnaces in blast, and the demand for iron is about equal 
to the output. Stocks of iron in warrant stores are steady 
at 29,271 tons, and makers will have about 30,000 to 
40.000 tons of cast iron in hand. It is anticipated, with the 
reduced production of the district, these stocks will soon be re- 
duced considerably. Ferro-manganese and spiegeleisen are in 
good demand, not only on home and local account, but from 
foreign sources. Charcoal iron is only selling in small parcels. Some 
large transactions have lately taken place in scrap iron of the best 
qualities, The iron ore trade is fairly well employed, but there is 
an increased importation of foreign ores, and as some of these are 
being drawn from mines in Spain, which are partly owned by 
local smelters, the chances are that the complaint some makers of 
iron are making about the high cost of raw material will be regu- 





| 

| lated. Further, there is now the chance of getting coke from con- 
tinental sources which is doing as well for local smelters as 
Durham coke, and at prices equally satisfactory. There will, 
therefore, be two markets open to makers in this district from 
which to get their supplies of raw material. Native iron ore is 
selling at 13s. 6d. for ordinary sorts, 17s. 6d. for medium, and 
20s. 6d. for best classes net at mines. Foreign ores are at a trifle 
higher price, except in the cases where smelters are drawing sup- 
plies from their own mines abroad, 


Steel. 

There is no change to note in the steel trade, except that 
hoops are in a little better demand. The demand for rails, billets, 
tin bars and other Bessemer classes is well maintained, and makers 
are well off for orders. There is a fairly steady demand for ship- 
building material, but local makers cannot do any business at the 
prices ruling. 


Shipbuilding and Engineering. 

The Brazilian floating dock to lift a Dreadnought will 
soon be ready for launching. It will be launched in three sections 
and then joined together in Walney Channel and subsequently 
towed over to Rio de Janeiro. The sao Paulo, the Dreadnought 
hattleship built at Barrow for the Brazilian Government, left 
Barrow on Saturday for Liverpool, where she was put in the dry 
dock. She will afterwards proceed to the Clyde to undergo 
exhaustive trials. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

THERE is no improvement to note in the general condi- 
tion of the iron market, and in view of the approaching holiday 
season not much activity is expected to show itself during the next 
month or two. Despite the quietude of business in iron, there is 
no disposition on the part of the steel trade to take a pessimistic 
view of the future, and the greater firmness of hematite compared 
with common iron is significant, although it must be admitted 
that one or two important branches of the steel trade are still very 
dull. The railway traffic and the export trade returns are 
encouraging features, and Jead manufacturers to expect an expand- 
ing demand for iron and steel. 


House Coal. 

The position of house coal is barely so steady as recently, 
and the customary shrinkage in the demand is now being felt. 
Spot sales continue to be made at special rates, and cheap qualities 
are still being pressed for sale. Prices are rather nominal, as con- 
tract business has not yet commenced on any scale, and quotations, 
although a shade easier, may be given as follows:—Best Barnsley, 
12s. 6d. to 13s. 6d. per ton; ditto, secondary sorts, 10s, 6d. to 11s. 
per ton. 


Steam Coal. 

The present demand fromthe Continent is rather poor, but 
as will be seen from last month’s record of the export trade, ship- 
ments have been on a heavy scale. Baltic navigation is now almost 
free and steamers have already sailed to Archangel to arrive “ first 
open water.” At the moment, foreign buyers appear to be 
holding off in the hope of more favourable terms, which collieries 
are not at all disposed to give. For domestic consumption, the 
demand for steam fuel is steady, and with the opening of the 
shipping season the market is gradually hardening. Best hards 
are quoted 9s, 3d. to 9s. 6d. per ton at the pits. 


Gas Coal and Slacks. 

While the export and coastal trade is affected by lower 
quotations from Durham, inland there is a fair business passing 
with the renewal of contracts on the stipulated increase of 1s. per 
ton. Slacks continue scarce, and are in good demand, although 
some anxiety naturally exists as to the threatened labour troubles 
at theLancashire cotton mills. But in the meantime quotations 
are firm as follows :—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. 


Coke. 

The market for washed coke remains very firm, and a 
good tonnage is leaving for the furnace districts. Most of the fur- 
naces in the Lincolnshire and Derbyshire districts are taking full 
supplies. Quotations at the ovens are :—Best washed, 12s. 9d. to 
13s. 6d.; unwashed, 11s. 6d. to 12s. 6d. per ton. 


The Iron Market. 

In ordinary forge and foundry iron produced in the dis- 
trict the market is rather flat, and particularly so in the case of 
Derbyshire iron, where underselling by merchants is becoming 
somewhat common. Despite this, makersare fairly firm, although 
some parcels can be picked up at cheaper rates. As a rule, how- 
ever, makers are well sold, and for the time being can afford to 
ignore the absence of buyers in the market. They are still insist- 
ing upon more money for delivery over the second half of the year. 
At a meeting of the Lincolnshire Ironmasters’ Association on 
Friday no alteration was made in prices. As already stated, hema- 
tites are fairly firm, with East Coast mixed numbers quoted at 
74s. 6d. per ton, less 24 per cent. Other prices are :—West Coast, 
80s. to 81s.; East Coast, 75s. to 76s. For delivery Sheffield or 
Rotherham, net prices of Lincolnshire are:—No. 3 foundry, 
53s. 6d.; No. 4 foundry, No. 4 forge, mottled and white, 52s. 6d. ; 
basic, 55s.; while Derbyshire prices are:—No. 3 foundry, 53s.; 
No, 4 forge, 52s. per ton. 


Finished Iron and Steel Trades. 

The finished iron trade is no better, and bar makers are 
still working short time. As regards the steel trade generally, it 
is possible to report fair progress, for a decline in some branches 
since Easter has been more than balanced by improvement else- 
where. The large East End firms are now well employed in most 
departments, and other firms who have a foreign trade can report 
an output equal to that of the best years in the past. Work from 
shipbuilders is showing signs of increase, but no improvement can 
be noted in railway steel, few orders or inquiries coming in from 
either home or foreign companies. The activity of the armament 
works has given an impetus to the production of heavy iron castings 
for rolls and ingot moulds. The dull condition of the building 
trade is still exercising a depressing effect on the stove grate 
industry. Orders for hand tools and parts are arriving freely from 
the Colonies and other oversea markets. The Board of Trade 
returns for April showed an increase in implements and tools of 
£54,000. The motor industry continues a very good customer to 
the steel manufacturer. 








NORTH OF ENGLAND. 


(From our own Correspondent. ) 


Cleveland Pig Iron. 

TRADERS are disappointed with the amount of business 
done this week ; they looked for something better, in view of the 
improvement that is going on in the finished branches of the iron 
and steel industry, and the influence which the excellent Board of 
Trade returns for April might have been expected to exercise. 
There can be no question of a sound and substantial revival of 
trade being in progress, but the pig iron market in this district 





continues to be regulated by the operations of speculators in 
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warrants, who have rushed the prices of Cleveland warrants down 
till on Tuesday 49s. 74d. cash buyers was reported, this being, with 
one exception, the lowest figure announced since July last 
year, and that at a period when demand is usually active and 
prices improving. Unsatisfactory reports from Germany and 
America counteract the good intiuences. In both countries the 
output of pig iron is in excess of requirements, and stocks increase, 
though in the States over thirty furnaces have been blown 
out. Cleveland ironmasters cannot expect that they will 
be called upon to send any iron to the States, and 
thus they are disappointed, for they expected to have 
to satisfy a large demand this year from across the Atlantic ; 
indeed, that was the chief cause of the upward move- 
ment in prices in the autumn of last year. On Tuesday, No. 3 
Cleveland G M.B. pig iron could be got at 50s. per ton for prompt 
f.o.b. delivery, and some fair sales were made at this by second 
hands. Most of the producers would not, however, entertain such 
a figure, and the leading firms are out of the market altogether so 
far as early deliveries are concerned. On Wednesday, Cleveland 
warrants rose to 50s. cash buyers, and producers advanced their 
quotation for No. 3 Cleveland pig iron to 50s. 3d. per ton, with 
52s. 9d. for No, 1, 49s. 9d. for No. 4 foundry, 49s. 6d. for No. 4 
forge, and 49s. for mottled and white, and there was more tendency 
to do business, with the tone of the market more cheerful than it 
has been over the last fortnight. 


Hematite Pig Iron. 

Though there is so pronounced an improvement in the 
steel industry, more particularly in those branches which are the 
chief consumers of hematite pig iron, the placing of further orders 
for the latter is very slow, and what few purchases are made are 
mostly from the second hands who will accept lower prices than 
the ironmasters will take. The makers are not badly off for con- 
tracts at present, and can afford to wait, whereas some of the 
second hands, having iron becoming due to them which they 
bought early in the year, have to find a market for it in certain 
eases. Thus they are forced to lower their prices to tempt the 
buyers to relieve them of this unsold iron. The consumption of 
hematite iron is as heavy as it has been at any time during the 
last three years, and yet the price has dropped Is. per ton within 
the past three weeks, owing to the weakness of second hands, and 
notwithstanding, too, the good prospects of shipbuilders. For mixed 
numbers East Coast hematite pig iron 66s. per ton is the regular 
quotation, but producers cannot set against the fall any easing 
in the cost of materials. Merchants are still generally quoting 
20s. 6d. per ton for deliveries of Rubio ore delivered in the Tees 
over the next three months. It must, however, be recorded that 
consumers will not pay this figure. There have been some 
sales at less, but it has been in special circumstances ; 
19s, 6d. is reported to have been taken, but it was for a cargo of 
ore that was due to arrive in the river this week, and for which the 
merchant had not found a market. Consumers are driven to go 
more generally further afield than the North of Spain for their 
ores, and never was so much ore received in the Tees from the 
South of Spain, North Africa, and Sweden. Coke is considered 
toodear. With such prices as are now obtained for pig iron, iron- 
masters hold that 16s. 6d. is all they should be charged for fur- 
nace voke delivered equal to Middlesbrough, but 18s. per ton is 
the regular quotation for it. 


Finished Iron and Steel. 

The manufacturers of steel give quite encouraging 
accounts of their business, but this is not the case with the 
finished iron producers, who, however, are doing better than for a 
long time. The most activity is in the plate and angle depart- 
ments, and the prospects of this favourable state of affairs con- 
tinuing are altogether satisfactory. Steel and iron ship plates are 
maintained at £6 10s., less 24 per cent.; consumers were expecting 
that the price would drop, for it was anticipated that the plate- 
makers’ combine would collapse, this leading to keen competition, 
and, of course, easier prices. That has not been the case, for the 
combination has not been dissolved, and now any change in prices 
is likely to be in an upward direction. Steel ship angles are 
at £6 2s. 6d.; iron ship angles, at £7 ; and packing iron and steel, 
at £5 15s. per ton, all less 24 per cent. f.o.t. Iron ship rivets 
are at £7 7s. 6d., less 24 per cent. f.o.t. Steel hoops are firm 
at £6 12s. 6d.; steel strip, at £6 10s.; steel joists, at £6 2s. 6d.; 
steel sheets, at £7 5s., all less 23 per cent. for delivery f.o.t. and 
in considerable quantities. For small lots consumers are required 
to pay more than these figures. Galvanised and corrugated steel 
sheets are in fair demand, and for 24 gauge £11 5s. per ton, less 
4 per cent., must be given, or 5s. less for large quantities. The 
bar manufacturers are doing rather better, and quote £6 5s. for 
steel bars and £7 for iron bars, both less 24 per cent. f.o.t. Heavy 
steel rails are steady at £5 10s. net f.o.b., but somewhat of a lull 
is reported this week in orders and inquiries. 


The Platemakers’ Combination. 

For some two or three months differences have existed 
among the members of the Anglo-Scotch Steel Platemakers’ Com- 
bine which threatened the collapse of the organisation ; indeed, it 
was reported in the early part of this week that the Association 
had been dissolved, this leading consumers to expect that the 
keen competition which would follow would bring about lower 
prices. It may be stated, however, on the best authority that the 
combination is as strong as ever it was, forata meeting in Londona 
few days ago of the North-East of England and Scotch platemakers 
all the differences were arranged, and thus the threatened collapse 
will not come off. 


Coal and Coke. 

Business in this district in the coal trade is weak and un- 
satisfactory, and prices remain at the lower figures of last week ; 
but the reduced rates have not brought out the consumers. The 
steam coal branch is most affected by the depression, as it was by 
the recent strikes, and it is not often that there is so little life in 
the spring season. Best steam coal can now readily be got at 
11s. 3d. per ton f.0.b., and seconds at 10s. to 10s. 3d., with smalls 
at 5s. 9d. to 6s. 6d., according to quality. The London gas com- 
panies are negotiating for their supplies for the ensuing twelve 
months. They first offered the same prices as ruled for last year’s 
supplies, but these the coilieries rejected. Then 6d. to 9d. more 
was offered, but that did not satisfy the coalowners, who con- 
sidered that an advance of fully 1s. should be paid. The Gas Light 
and Coke Company, London, has come to terms, and has agreed 
to purchase 800,000 tons of Wearmouth or Londonderry gas coals 
for delivery over twelve months at 10s. 44d per ton f.o.b. To- 
day’s quotation for best Durham gas coals for early delivery is 
10s. 6d. per ton f.o.b. Coking coal is rather cheaper, 9s. 9d. to 
10s. 3d. being quoted. The shipowners will appreciate the easing 
in the prices of bunker coals, which have for long been out of pro- 
portion with the freights obtainable. Coke is weak in price, not- 
withstanding the approach of the holidays, and while 18s. per ton 
is asked for furnace sorts, supplies can be secured at 17s. 6d. 
Exports of coke are poor. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THERE has been a quieter feeling in business circles 
generally this week. The mourning for the late King, as wide- 
spread as it has been sincere, has not been without its effect on our 
markets, and there has been a disinclination especially to engage 
in speculative business, which had recently been on the increase. 
The industrial position, however, is regarded as quite sound, and 





it is recognised that the check which has been given to advancing 
prices of raw material may prove an advantage to trade. 


The Iron Market. 

The fall in prices of warrants which took place towards the 
end of last week, when the lowest prices of the present year were 
recorded, was arrested by advices from America to the effect that 
a su »stantial reduction of the pig iron output was in contempla- 
tion. The favourable Board of Trade Returns had also a steadying 
influence. Business has been done in Cleveland warrants between 
49s. 6d. and 50s. cash, 49s. 94d. to 50s, 4d. one month, and 
50s. 44d. to 50s. 104d. three months. Sales of Cleveland iron have 
also taken place at 50s. 3d. for delivery in seventeen days, 50s. 14d. 
twenty days, 49s. Sa. twenty-one days, 50s. 2d. twenty-three 
days, 50s. 2d. June 24th, and 50s. 8d. for July 21st. 

Scotch Makers’ Pig Iron. 

The demand for Scotch pig iron has been quiet, con- 
consumers being indifferent, largely, it is believed, on account of 
the easier tendency of the warrant market. Merchants state that 
makers have shown some disposition to meet buyers without 
generally further reducing prices. Free at ship in Glasgow 
Harbour, Govan and Monkland, Nos. 1, are quoted 57s. 6d.; 
Nos, 3, 55s. 6d.; Carnbroe, No. 1, 60s.; No. 3, 57s.; Clyde, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 
63s.; Nos. 3, 58s.; Summerlee and Langloan, Nos, 1, 65s.; Nos. 3, 
60s.; Coltness, No. 1, 84s.; No. 3, 60s.; Eglinton, at Ardrossan, 
No. 1, 58s. 6d.; No. 3, 57s.; Glengarnock, No. 1, 65s.; No. 3, 60s. ; 
Carron, at Grangemouth, No. 1, €5s. 6d.; No. 3, 59s. 6d. per ton. 
The output of pig iron is maintained, there being 85 furnaces in 
blast in Scotland, compared with 82 at this time last year, and of 
the total 46 are making hematite, 34 ordinary, and 5 basic iron. 


The Hematite Trade. 

There is a large amount of hematite pig iron going into 
consumption at the steel works, but the amount of fresh buying is 
reported to be small, and prices have been somewhat easier, 
Cumberland hematite warrants are quoted 66s, 6d. for delivery 
f.o.b. at Cumberland and ports, and Scotch hematite is at 71s. 6d. 
for delivery at West of Scotland steel works. 


Finished Iron and Steel. 

The malleable ironworks have fair employment, but it is 
stated that a considerable proportion of the work available is for 
abroad, and taken at prices which can hardly be regarded as 
satisfactory. In the steel trade there is full employment practi- 
cally, and a steady call is now made for delivery of shipbuilding 
material. The difficulty with reference to the combine is now 
understood to be overcome. Prospects are good with regard to a 
continuance of activity, although current fresh business has been 
rather quiet. This quietness does not excite any anxiety, as it is 
a usual condition of a dull pig iron market. As regards the foreign 
demand for steel, a fair amount of business has been arranged for 
a variety of material. 


The Engineering Trade. 

Marine engineers and boilermakers are generally busy, 
and it is reported that the inquiry for land boilers is on the 
increase. The business in marine engines is getting filled up. 
Some new bridgework is coming to hand from abroad. Tubes are 
in good demand for marine purposes, and the business in bolts 
and nuts is showing good results. 


The Coal Trade. 

There is an easier feeling in the coal market, due largely to 
the heavy supplies of coal. Coastwise business has been particularly 
quiet this week, and the foreign shipments, while better than last 
week, are still unsatisfactory. At Glasgow Harbour house coal for 
shipment is quoted 9s. to 9s. 3d.; splint, 9s. 6d. to 10s., and steam 
9s, 9d. to 10s. per ton. There is much irregularity in the prices 
of inland coal at present. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

_ THE week opened with some degree of firmness, and there 
were fair prospects of a busy week. Then the perversity of the 
weather began again to tell, and delayed tonnage continued a stand- 
ing hindrance 
42,000 and 45,000 tons coal. There was one of 5000 tons for Rio, 
one for Venice, 4000 tons, and the same tonnage for Constantinople 
and Bombay. Business was affected in a marked manner by the 
death of the King, and the approach of holidays told as usual. 
Second steam coals were not in strong demand, and dry coals not 
so active. Patent fuel continued to be well maintained in values. 


Latest State of Coal Trade. 

It was reported on ‘Change this week that the Italian 
navy was in the market for 35,000 to 40,000 tons best steam for 
delivery in monthiy quantities to the end of the year. Coal 
businessremainsinactive. The holidaysare too near now for any but 
necessary clearances. Slight concessions are being made to secure 
empty wagons. Apart from this, prices firm, and it is fully 
expected a revival in trade will follow after holidays. Latest 
quotations :—Best large steam, 16s. 3d. to 16s. 9d.; seconds, 
15s. 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; best drys, 15s. 9d. 
to 16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 
13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed 
peas, 12s. to 12s. 6d.; seconds, 10s. to lls. 6d.; very best 
smalls, 8s. 6d. to 9s.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 
7s. 3d. to 8s.; inferior kinds, 6s. 6d. to 7s.; best Monmouth- 
shire black vein, 15s. 3d. to 15s. 6d; ordinary Western Valleys, 
14s, 6d. to 15s.; best Eastern Valleys, 14s. to 14s, 3d.; seconds, 
13s. 6d. to 13s. 9d. Bituminous coal: Very best households, 
17s. 6d. to 18s.; best ordinaries, 15s. 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 
9s. 9d. to 10s. 3d.; No. 2 Rhondda, 12s. 9d. to 13s. 3d.; through, 
10s. 6d. to 11s.; smalls, 7s, 3d. to 7s. 9d. Patent fuel, 15s. 6d. 
to 16s. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 
_ furnace, 17s. to 17s. 6d. Pitwood, ex ship, 17s. 6d. to 

Ss. 
Newport Coals. 

Foreign shipments last week, 74,025; coastwise, 11,190. 
Easy tone continues ; stocks increasing, with the usual result of 
concessions being made to a little extent; smalls dull; house 
coals quiet; pitwood.weak. Latest:—Best black vein, 15s. to 
15s. 3d.; Western Valleys, 14s. 3d. to 14s, 9d.; Eastern, 13s. 9d. 
to 14s.; other kinds, 13s, 3d. to 13s. 9d.; best smalls, 7s. 9d. to 
8s.; seconds, 7s, 3d. to 7s. 6d.; inferiors, 6s. 9d. to 7s. 3d. Bitu- 
minous coal: Best households, 15s, 6d. to 16s.; seconds, 14s. to 15s, 
Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 19s.; fur- 
nace, 17s, to 17s. 6d. Pitwood, ex ship, 17s. 9d. to 18s, 


Swansea Coal. 

The port suffers, like the others, from the lessened vigour 
of business, but this is regarded as temporary, and due to the 
national mourning and holidays. Latest :—Demand slightly better ; 
most of the quotations unaffected. Best malting, 23s. to 24s. net ; 
seconds, 21s. to 22s.; big vein, 15s. to 16s., less 24; red vein, 
12s, 6d. to 14s. 6d., less 24; machine-made cobbles, 21s. to 23s. 
net; Paris nuts, 22s. 6d. to 23s. 6d. net; French nuts, 2’s, 
to 24s. 6d. net; German nuts, 22s. to 23s, 6d. net; beans, 
21s. to 22s. net; machine-made large peas, 1ls. to lls. 6d, 
net; fine peas, 9s. 6d, to 10s, 6d. net; rubbly culm, 5s. 6d, 


The clearances on Saturday were limited to between | 


to 6s, 9d., less 24; duff, 3s, 3d. to 3s. 6d. net. Steam coal. 
Best large, 17s. to 17s. 6d., less 24; seconds, 13s. td. to 14s rid 
24; bunkers, 10s. to 11s, 3d., less 2}; small, 7s. to 9s., less 94° 
Bituminous coal:—No. 3 Rhondda, 17s. 6d. to 18, 6d 
through, 14s. 9d. to 15s. 6d.,; small, 10s. 6d. to 11s, 64 all 
less 24; patent fuel, 14s, to 14s, 6d., less 24. 3 


- Iron and Steel. 

In the output of steel Dowlais was again conspicuous, All 
departments gave substantial results, and the total was consider. 
able. In the Bessemer department tin bar and sleepers figured - 
heavy rails, light rails, and merchant bars were in good bulk, and 
it was clear that the workmen had enjoyed a good week's work 
As regards heavy rails for India and colonial destinations no 
doubt the consignments will beconsiderable. For home districts they 
remain small. The only one last week was on Great Western Rail. 
way account, sent to Highbridge from Newport, and under 200 tong 
Latest quotations :—Pig iron: Hematite, mixed numbers, 66s, 6, 
cash, 66s. 9d. month; Middlesbrough, 49s. 10d. cash, 50s, 14. 
month ; Scotch, 55s. 74d. and 55s. 104d. month ; Welsh hematite, 
72s. 6d. to 78s. 6d., delivered ; East Coast hematite, 71s. 6d. cif 
Steel bars: Siemens; £5 2s, 6d. to £5 5s.; Bessemer, £5 2s, 6d. 
Rubio ore, 19s. 9d. to 20s. 3d. Other quotations :—Block tip, 
£149 5s, cash and £151 three months ; copper, £55 6s. 3d. cash 
and £57 5s. three months ; lead: English, £13 ; Spanish, 412 10g - 
spelter, £22 ; silver, 2444d. per ounce. ie 

Tin-plate, 

Another capital week was recorded, the shipments from 
Swansea totalling 168,533 boxes. Receipts from works were 
113,302 boxes, leaving stocks in the dock warehouses and vans 
reduced to 123,597. This compared with 178,830 the previous week. 
and nearly 275,000 this time last year. There is animation in ql 
ai of the district, though at Swansea the sheet trade was not so 
risk, several mills being idle. ‘‘ Oilers” were in good demand, 
and American requirements pressing. At Lianelly the tin plate 
trade was very firm. Port Talbot despatched 214 tons of tin-plate, 
Latest Swansea report:—Tin market quiet, but prices steady, 
Latest prices :—Ordinary plates, Bessemer and Siemens, 13s. 4}d,; 
ternes, 23s. 6d. to 23s. 9d. Wasters at usual reduction. (A, 
roofing sheets, £8 17s. 6d. per ton; big sheets for galvanising, 
£8 15s. per ton ; finished black plates, £10 7s. 6d. to £10 10s, per 
ton ; galvanised sheets, 24g., £11 5s. to £11 15s. 


LAUNCHES AND TRIAL TRIPS. 


CABLE-LAYING barge ; built by Edward Finch and (o.; to the 
order of Siemens Brothers, for laying and repairing the cable in 
Rio Harbour; dimensions, 95ft. by 20ft. by 6ft. 6in.; launch, 
April 13th, 

ATLAND, turret deck steamer ; built by Wm. Doxford and Sons, 
Limited ; dimensions, 390ft. by 524ft. beam ; to carry 8000 tons ; 
engines constructed by the builders ; launch, April 28th. 

KEYsTORM, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; built for the Canadian lake trade ; 
dimensions, 250ft. by 42}ft. beam ; to carry 2300 tons : engines, 
triple-expansion ; constructed by the North-Eastern Marine Engi 
neering Company ; trial trip, April 29th. 

GRACIANA, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Furness, Withy 
and Co., Limited ; dimensions, 365ft. by 51ft. 44in. by 28ft. 44in.; 
engines, triple-expansion, 25in., 40in., 67in. by 45in. 
wressure 180 Ib.; constructed by Richardsons, Westgarth ; launch, 
May 2nd. 

HEITO-MARU, self-propelling bucket-ladder dredger ; built by 
Ferguson Brothers, of Port Glasgow ; to the order of Mitsui and 
Co., of 34, Lime-street, E.C.; dimensions, 177ft. by 35ft. by 13ft.; 
engines, compound, 20in., 40in. by 24in. stroke, pressure 150 lb,; 
launch, May Sth. 

NORHILDA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Donald Steam 
ship Company, of Bristol and New York; dimensions, 230ft. by 
364ft.; to carry 2000 tons ; engines, triple-expansion ; constructed 
by the North-Eastern Marine Engineering Company, Limited ; 
launch, May 6th. 

SHALLOW-DRAUGHT twin screw tug; built by Edward Hayes ; 
for the river Euphrates, Mesopotamia ; dimensions, 60ft. by 11ft. 
by 3ft.; engines, compound, 6in., 12in. by 8in. stroke, pressure 
120 Ib.; constructed by the builders ; trial trip, May 7th. 

PRINCE GEORGE, twin-screw steamer; built by Swan, Hunter 
and Wigham ‘Richardson, Limited ; to the order of the Grand 
Trunk Pacific Railway Company, Canada ; dimensions, 320ft. by 
| 42ft. 2in. by 18ft.; engines, triple-expansion ; constructed by the 
| Wallsend Slipway and Engineering Company ; trial trip, May 7th. 

AKASSA, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Elder, Dempster 
and Co.; dimensions, 375ft. by 50ft. beam ; engines, triple- 
expansion, 25in., 40in., 68in. by 48in. stroke; constructed by 
Richardsons, Westgarth and Co.; launch, May 9th. 

INDIAN TRANSPORT, steel screw steamer ; built by the North- 
umberland Shipbuilding Company, Limited; to the order of 
Furness, Withy and Co., Limited; dimensions, 36ft. by 
5lft. 44in. by 28ft. 44in.; to carry 7350 tons; engines, triple- 
expansion, 25in., 40in., 67in. by 45in. stroke, pressure 180 lb.; 
constructed by Richardsons, Westgarth ; trial trip, May 9th. 

TRIPOLI, steel screw cargo steamer ; built by Sir W. G. Arm 
strong, Whitworth and Co.; to the order of Mr. Edward C. Thin, 
of Liverpool ; dimensions, 396ft. by 51ft. by 28ft. lin.; to carry 
7700 tons ; engines, triple-expansion, 26in., 43in., 72in. by 4Sin. 
stroke, pressure 180]b.; constructed by the North-Eastern Marine 
Engineering Company ; trial trip, recently. 


stroke, 








An Inquiry: Monracve Fitter Press,—A_ correspondent 
would be much obliged if any of our readers could te!l him the 
name and address of the makers of the Montague filter press for 
cyanide plants. 

INSTITUTION OF NAVAL ARCHITECTS.—The Council of the Insti- 
tution of Naval Architects have decided in consequence of the 
national bereavement, that the proposed Jubilee celebrations of 
the Institution will not be held this year. 

PERSONAL.—Mr. D. Corse Gien, M.I. Mech. E., announces that 
he has established himself at 46, Queen Victoria-street, as a con- 
sulting and inspecting engineer, specialising in railway materials 
of all descriptions, machine tools, and oilfield plant and equip- 
ment. 

Contracts —Alfred Hickman, Limited, of Springvale Furnaces 
and Staffordshire Steel and Ingot Ironworks, Bilston, have 
placed a repeat order with the Premier Gas Engine Company, 
Limited, of Sandiacre, near Nottingham, for another large gas- 
blowing engine of similar type to that which has now been running 
at the above works for more than two years past. The engine will 
run on blast furnace gas, and will have a free air capacity of not 
less than 43,000 cubic feet per minute.—The Submarine Signal 
Company has now under construction for Trinity House four sets 
of submarine pneumatic bells. These bells, which will probably 
commence working early in June, are, we understand, intended 
for the following light vessels :—The Cross Sand, off Yarmouth ; 
the Sunk, off Harwich ; the Breaksea, in the Bristol Channel ; and 
the Morecambe Bay, off Fleetwood.—The Underfeed Stoker Com- 
pany, Limited, has recently received orders for ninety-nine of its 
stokers of various types, seventy-four being for this country and 








25 for abroad, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
The Rhenish-Westphalian Iron Market. 

INSTEAD of an improvement there has been rather a 
downward inclination felt here and there, owing to various circum- 
stances ‘The strike in the building department is one of the 
teripal causes of the slackening off in the iron trade. Where 
Poducer® had expected an increasing number of orders reduced 
tipplies are reported, and consumers feel more and more inclined 
to await the further development of business before they place 
anything like heavy requi:ements. Prices of sale have conse- 
quently been fluctuating, at least outside the Conventions ; but 
even the Bar Syndicate, quoting M. 110 to M. 112 p.t. officially, is 
reported to be tinding considerable difficulty in obtaining these 
prices. Latest accounts from Diisseldorf state that girders are in 
very slack demand at M. 137.50 to M, 142.50 p.t., against M. 140 to 
M, 145 p.t. previously quoted, 


Coal in Germany. 

Several pits in the Rhenish-Westphalian district have 
been compelled to reduce the working hours, demand being much 
Jess than output, although engine fuel has met with good request 
up till now. Rather better accounts are coming in from the 
Silesian coal market, deliveries having remained fairly large. 
Coke is in moderately good request, but a strong rise in stocks is 
reported. 


Austria-Hungary. 

Pretty satisfactory reports were given last week concern- 
ing the iron and steel business, and prospects appear a trifile less 
dull, at least with regard to the inland trade, for there are several 
Government orders pending ; the rail works, in particular, expect 
to be very busily occupied. The current list rates are as follows: 

_Pig iron, No. 3, 103 to 104 crowns; charcoal pig iron, 120 to 
130 crowns ; Witkowitz hematite, 114 to 116 crowns ; ——— 
10 to 12 per cent. grade, 130 to 140 crowns ; Styrian bars, 200 to 
210 crowns ; tank plates, 251 to 261 crowns ; boiler plates, 286 to 
205 crowns ; girders, 235 crowns—all per ton, free Vienna, In the 
Ostrau-Karwin district the position of the coal trade shows a 
slight improvement, consumers being less reserved as regards 
fresh purchases. For coke a better inquiry has also been 
coming in, 


Iron and Steel in Belgium. 

All through last week a lifeless state prevailed in the 
principal departments of the iron and steel industry. The large 
establishments have been fortunate in securing a good supply of 
orders, and this enables them firmly to maintain their rates, but 
some mills, having already executed the orders previously booked, 
are inclined to grant concessions up to 3f. and 4f. p.t. Steel plates 
for export sell at £5 11s. 6d. and iron plates at £5 10s. p.t. The 
inland trade in plates shows considerable stitfness. Bars in basic 
are very firm at 135f. to 140f. p.t. ; iron bars, 137.50f. to 142.50f. ; 
steel plates, 147.50f, to 152.50f. p.t., free place of consumption 
The position of the manufacturing departments is far from favour- 
able, for, while the prices for plates and bars are becoming easier, 
raw material of every description remains exceedingly firm, 
with the exception of scrap iron. In the rail trade increas- 
ing animation was noticeable. Quite recently an order of 
30,000 t. rails for the State Railways has come in. Leading 
firms are reported to intend forming an office of sale for 
steel castings to prevent the fierce competition among inland 
shops, but negotiations appear to meet with difficulties. 
Owing to the somewhat dull aspect in the iron trade the rise in 
the prices for coke that was generally expected has become very 
doubtful. The present quotation for coal for coke-making is 
2.75f. p.t. for common blast-furnace coke, 19.50f. to 23f. p.t. for 
the better classes, and 27.50f. p.t. for foundry coke. Consumers | 
of coal are likewise more reserved than before, and they are | 
naturally less inclined than ever to pay advanced rates. The 
market for briquettes has slightly improved. 








The Iron Trade of France. 

Business is reported to be proceeding in a quiet and 
regular way, all the principal departments being well occupied ; 
prices continue much the same as before, nor is a change likely to 
tike place in this quarter. Now and then producers have to give 
way, more especially where heavy contracts are in question ; but 
the general tone may be termed stiff. Coal and coke sell pretty 
freely at satisfactory prices. House fuel is weak. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 4th. 

THe iron and steel situation is being very closely watched by 
the larger interests which are concerned in large constructive | 
enterprises. Prior to the enlargement of the general producing 
capacity, which began last autumn, buyers of large interests were 
anxious to secure supplies of material for future delivery, but 
since the material extension of capacity the same anxiety to place 
orders for future delivery is not so apparent. Prices seem to have 
reached the top level, and here and there concessions are being 
quietly granted before the existence of any commanding cause. 
Manufacturers of steel have become accustomed to looking to 
well-tilled order books which tax their capacity for months 
ahead, In order to keep their books well filled they will 
sometimes make concessions rather than take the chances 
of the prospective business going to someone else. At 
present the demand is rather moderate, though the mills are 
well sold up. Business enough is in sight to furnish confidence, if 
any were needed. Among recent car orders may be mentioned 
1500 steel gondola cars and 500 steel hopper cars for the Virginia 
Kailway Company, placed with the Presses Steel Car Company. 
These hopper cars are of 100 tons capacity each, and the contract 
price calls for 1,500,000 dollars, all to be delivered late in autumn. 
'he Seaboard Air Line has contracted for 1000 box cars and 25 
underframe stock cars. During April the orders for cars of all 
kinds amounted to 8000, as against 16,000 for the month of March. 
Curtailment of pig iron has begun, the United States Steel Cor- 
poration having blown out two of its four furnaces at McKeesport 
The output of finished products are also reduced at several points. 

Che iron and steel industry is so conducted that there will be no 
accumulation of supplies; the restriction of the output is the 
policy which is being followed. ‘The locomotive builders are still 
be voking orders, the latest order being 45 engines for the Atchison, 
lopeka, and Santa Fé road, which was placed with the Baldwin 
Company, of Philadelphia. The production of copper for the first 
quarter of the year was 349,000,000lb., an increase of 
16,000,000 Ib, over the same quarter last year. Domestic deliveries 
rose from 144,000,0001b. to 207,000,0001b. during the respective 
quarter, an increase of 63,000,0001b. Exports Mecca from 
129,000,000 Ib. in 1909 to 160,000,000 Ib. in the first quarter of 
1910, These figures, which are favourable to producers, do not 
as domestic consumers to purchase with a very liberal 
land, 








Tut Railway Committee of the House of Commons at 
Ottawa bas passed the Bill incorporating the Northern Quebec 
Colonisation Railway. It proposes a line from Tadousac to Lake 
St. John, thence to Chibougamou, and thence to Hannan Bay, 
Ontario, From Chibougamou it is intended also to build to 
W eymoutache, on the G.T.P, Transcontinental Railway. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. m 

‘pies of Specifications may be obtained at the Patent-o, Sale Branch, 

an deuthoontoon buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advert t of the pt 
of the complete specification. : 
Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 











TURBINE MACHINERY. 


26,595. November 16th, 1909.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF GAS OR STEAM TURBINES, 4. de la Brosse et Fouché, of 
Praries aux Ducs, Nantes, France. 

The improvement described in this specification has reference to 
the manner of fixing the blades in the rotors or stators of steam or 
gas turbines. The blades are formed as usual with a dovetailed 
base, but have in addition a tongue A bent at right angles to their 
length. This tongue fits into a special groove turned out on the 
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lower surface of the ordinary dovetail groove. Interlocking blocks 
B are disposed between the blades, and while acting as distance 
vieces also hold the tongue A in place. The blades and locking 
leaks are slipped into place at a point C on the circumference of 
the wheel, where suitable gaps are left in the sides of the dovetail. 
When all the blades and locking pieces are in position the wheel 
edge is hammered down as at D, so as to make the gapped portion 
close up with the dovetail. The wheel is then turned to its final 
size, April 20th, 1910. 


PUMPING AND BLOWING MACHINERY. 


19,693. August 27th, 1909.—IMPROVEMENTS IN APPARATUS FOR 
CONVEYING Liquip FvetL, Maschinenbau-Gesellschaft Martini 
and Huneke, M.BAH., of Liitzowstrasse 9%, Berlin, W., 35, 
Crermany. 

In apparatus designed to convey liquid fuel from a storage tank 
it is frequently arranged that some inert gas shall propel the liquid 
through the delivery pipe. The inert gas commonly employed is 
that resulting from the thorough combustion of an explosive 
mixture such as is used in internal combustion engines. There is, 
however, commonly a danger of the plant operating after the 
generation of the inert gas has been stopped, so that pure air may 
be discharged into the delivery pipe, thereby constituting an 


N° 19,693 


=} $$$ 





























explosive mixture with the liquid fuel. The present invention is 
intended to prevent this. A is a chamber wherein an explosive 
mixture is completely burned. From this chamber a pump B 
draws the inert gas and discharges it into a reservoir C in com- 
munication, as shown, with the storage tank D. From D the liquid 
fuel is sucked by the pump E, and thence discharged along the 
pipe F to the point of use. An automatic control is established by 
employing either the chamber A as a source of heat for the 
ignition of an internal combustion engine G, which drives, as 
shown, the two pumps, or a portion of the mixture supplied to the 
generating chamber A as the supply for the same engine. In 
either case, the engine and, consequently, the two pumps stop as 
soon as the generation of inert gas ceases.—A pri/ 20th, 1910. 


TRANSMISSION OF POWER. 


27,858. April 8th, 1909.—IMPROVEMENTS IN THE DISTRIBUTION OF 
ELECTRIC ENERGY AND IN CABLES THEREFOR, Albert Edgar 
Tanner, of Birchdale, Birch-avenue, Old Trafford, Manchester, 
and Ernest Alexander Claremont, of Throstle Nest House, Old 
Trafford, Manchester. 

The object of this invention is to construct and arrange a system 
of distributing electric energy by alternating current in which a 
cable furnished with pressure distributing conductors is employed 
in a manner better and cheaper than any hitherto used or known 
in the art. Another part of the invention consists in the method 
of feeding the necessary capacity current to the pressure distri- 
buting conductors in such a manner as to require a minimum of 
conducting material in such conductors. The upper engraving 
shows diagrammatically the arrangement of a concentric cable 
having the inner conductor I with the pressure distributing con- 





ductor D and outer conductor O connected to pressure distributing 
devices, in this case alternating current transformers T T at both ends 
of the line and at an intermediate point to another pressure distri- 
buting device A, consisting in this case of an autocoil or self-induc- 
tion coil, the whole arrangement serving to transmit power from 
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the dynamo D! to the motor M!. The lower engraving shows an 
arrangement where the cable is connected at both ends to a trans- 
former as a pressure distributing device and where self-induction 
or choking coils 5, 8, 8, 8, are provided, being suitably proportioned 
to supply the capacity current required for the cable which has not 
then to be provided by the transformers. —A pri/ 20th, 1910. 


3334. February 10th, 1910.—IMpROVEMENTS IN ELASTIC SHAFT 
Couplings, Dr. Georg Stanber, Schaperstrasse 36, Berlin W., 
Germany. 

In flexible couplings it is found that the springs wear rapidly by 
reason of the friction to be overcome when the portions of shaft so 
joined are moved. To avoid this the springs are sometimes rigidly 
fixed, so that no movement, and, therefore, no wear, takes place 
when the coupling is fulfilling its function ; but such a device fre- 
quently defeats the true object of a flexible coupling, relative 
displacement of the shafts being rendered difficult. In this patent 
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the springs are held rigidly, but in such a way as readily to permit 
the required amount of relative deflection between the two portions 
of shafting joined by the coupling. The connecting springs A are 
formed of plates bent into a V at the centre and with bulb edges. 
These springs may be formed solidly from one plate or from two 
plates fitting into each other, the bulbs at the edges being then 
made by a circular pin placed between them. Radial slots are cut 
on the face of each coupling sleeve, and into these the springs fit. 
The shafts can thus approach each other or be deflected without 
movement of those parts of the springs attached to the sleeves. 
A modification, in which the springs are disposed circumferentially, 
is also described.—A pri/ 20th, 1910. 


DYNAMOS AND MOTORS. 


21,540. September 21st, 1909.—IMPROVEMENTS IN POLYPHASE 
CoMMUTATOR DYNAMO ELECTRIC MACHINES, Siemens Brothers, 
Dynamo Works, Limited, Caxton House, Tothill-street, West- 
minster, S.W. 

According to this invention, it is possible, when the machine is 
running as a motor, to obtain a speed regulation over wide limits 
by moving the brushes around the commutator, and without undue 
sparking at the brushes. The stator winding can be wound asa 
drum winding. The armature winding is an ordinary drum 
winding as used on a two-pole direct-current dynamo, and is 
connected in series with the stator. The three sets of brushes— 
not shown—are placed on the commutator, so that they act respec- 
tively to commutate the currents in those armature coils situated 
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near the diameters D E, H J, and N P. It is necessary to so 
arrange and connect the windings of both stator and armature that 
for one position of the brushes, viz., that corresponding to the 
diameters F G, K M, and BC, the whole of the armature winding 
is compensated by the whole of the stator winding. With the 
brushes in the positions stated, in six zones the armature is 
completely compensated over the angle a, and in the six interme- 
diate zones, y! to ¥®, it is not compensated. If the armature and 
stator currents in zone 7! are added up vertically, their resultant 
is equivalent to the current, having phase and direction indicated 
by three crosses distributed over the zone and indicated by a large 
curve with three crosses. The resultants of armature and stator 
currents in zone y? to y, are respectively equivalent to the currents 
distributed over the zones, having electrical phases as indicated by 
the crosses or dots in the remaining five large circles. The 
armature and stator conductors in zones y! to y, produce the 
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ampére ‘turns necessary to excite the machine. The armature 
conductors producing the turning moment are those within the 
compensated angles «. The machine will operate satisfactorily so 
long as the compensated angles « are not made too small, and, 
subject to this condition, the brushes may be moved over the 
commutator, in order to alter the excitation and vary the speed. 

Apri? 20th, 1910. 

27,641. November 27th, 1909.—IMpROVEMENTS IN THE END Con- 
NECTIONS OF THE RoToR AND Stator Bars OF DYNAMO ELEc- 
rric MACHINES, the Brush Electrical Engineering Company, 
Limited, Electrical Engineers, Federation Offices, Kingsway, 
London, W.C., and George James Porter, of 17, Storer-road, 
Loughborough, Leicestershire. 

This invention has for its object to provide means whereby the 
end connections of rotor and stator bars of electrical machinesniay 
be securely connected together against vibration or centrifugal 
stresses. The method, according to this invention, is to use a 
rectangular tube over the bars, but instead of sweating or rivet- 
ing, it is preferred to saw-cut the end of the bars where they 
pass through the rectangular connecting tube. and insert a wedge 
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seal 


piece in between the bars, thereby forcing the bars securely into 
the connecting tube, the wedge piece and connecting tube being 
secured in position by bending the ends of the sawn-cut bars over 
the outside end of connecting tube and wedge, as shown, where A 
is the rectangular connecting tube, B the rotor or stator bars, C 
the saw-cuts iu rotor or stator bars, D the wedge piece between the 
bars, E the ends of the sawn-cut bars bent over to lock wedge 
and connecting tube in position after wedge has been driven home; 
this connection, if preferred, can be sweated up. The chain lines 
shown below illustrate the connecter as used when connecting up 
to slip ring or commutator.— A pri/ 20th, 1910. 


TESTING AND MEASURING INSTRUMENTS. 


IMPROVEMENTS IN AND RELATING TO 
MEASURING 


2031. January 26th, 1910. 
THE BEARINGS FOR THE SPINDLES OF ELECTRIC 
INSTRUMENTS, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street, London, E.C., and Cecil 
Reginald D'Arcy, of Marston Mill, Wolston, near Coventry, 
Warwickshire. 

This invention consists in a pivot support or bearing for the 
spindle of an electric measuring instrument consisting of a pintle 
carried by an elastic support. Referring to the accompanying 
engraving A is the spindle carrying the driving dise of a motor 
meter and having a worm B engaging with the 


N°2,031 











mechanism in the usual way. 





counting | 








| the corrugated box. 


| 


The top end of the spindle A is | 


bored out preferably in the manner shown at ( to accommodate a | 
pintle D carried by a spring E secured to the bracket F through a | 


hole G in which said pintle passes, 


The opening C in the spindle is | 


made wider at the bottom than at the top which form the bearing | 


surface. 
spindle vibrates the spring or the pintle or both will also move 
slightly and the vibrations will be damped.—.A pr// 20th, 1910. 


MISCELLANEOUS. 


14,633. December 16th, 1909.—IMPROVEMENTS IN 
Tors, J. Harrison Carter, Limited, Milling Engineers, and 
George Carter, both of The Engineering Works, Dunstable, 
Bedfordshire. 

The sides of the disintegrator and of the outer casing surround- 


ng it are formed of two plates A A, which are secured together by 
bolts passing through distance pieces B. The rest of the outer 


With this arrangement it will be understood that if the | 


DISINTEGRA- | 





| 
| 


The central shaft D has beaters E fixed toit. F 
let into annular grooves in the plates A. 
The inner faces of these plates are provided with teeth. G and H 
are segmental blocks—-with internal teeth—and screens re- 
spectively. The outer edees of the annular plates and the inner 
curved surfaces of the blocks and screens are turned truly 
cylindrical, and the blocks and screens are fixed in place by bolts 
which draw their ends together and cause their surfaces to 
embrace closely the edges of the annular plates.—Apri/ 20th, 
1910. 


30,227. December 24th. 1909.--AN IMPROVEMENT IN GATES FOR 
AUTOMATICALLY REGULATING THE HEAD OF WATER AT WEIRS, 
Haus Biichler, Schiintalgasse, 27, Zurich, Switzerland. 

A roller A is connected by ropes to the gate B. A curved path 

C is provided at each side of the weir, and up this the roller 

rises as the pressure on the gate increases, In this way the gate 


pins and nuts. 
are annular plates 
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955,188. Tire, L. M. Nelson, Pennington, N.J., 
Nelson Tire Company, 7 Corporation of 
November 2nd, 1909. 


Cxsstgnor to 


Wyoming Fie 


This patent is for a tire with soft portions and block 
rubber, as illustrated, There are four claims. 

955,279. VARIABLE-SPEED TRANSMISSION DEVICE, 7. .1, Moove, 
SON. Indianapolis, Ind., assignor of one-fourth to F. A. Moore 
Jun, Ludianapolis, Ind .—Filed October 27th, 1909. 

According to this patent, a number of wheels, of the same pitch, 


of hard 


| but different diameters are combined to form a multi-toothed 


permits more water to pass as the head rises, thus securing the | 


desired automatic regulation. 


The patentee claims for his design 


its simplicity, the accuracy of working, due to the distance between | 
the initial and final positions of the gate and the elimination of | 


twisting forces from the gate. 

April 20th, 1910. 

3558. February 14th, 1910.—AN ELastic WATER-TIGHT ATTACH- 
MENT FOR CONNECTING PIPES, VALVES, OR OTHER PARTS OF 
MACHINERY TO BULKHEADS, PARTITIONS, OR WALLS, George 


A modification is also dealt with. | 


Edward Bench, Engineer-Captain, Royal Navy (retired), 1, | 


The Ferns, Addington-grove, Sydenham, 8. E. 


It is customary on ships, in order to secure water-tightness in | 
the bulkheads, to attach rigidly to such bulkheads the flanges of | 


any pipes, valves, &c., led through them. In this way the expan- 
sion and contraction of the pipe are resisted, and shocks and vibra- 


tions, such as are caused by firing guns, are communicated to the 
pipe, with the result that leakage or fracture frequently occur at 


such bulkhead flanges. The present invention provides an elastic, | 


yet water-tight connection for these joints. 
gated chamber A is bolted to the bulkhead B by one flange, and 
on the other flange carries the pipe flange C. Stiffening rings D 
are provided to receive the bolts. Four studs E, screwed into the 
bulkhead, pass through lugs on the flanges and stiffening rings of 


of the box prevent abnormal movement, while the action of the 
studs E eliminates sagging.—Apré/ 20t/, 1910. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


955,122. Foraina Press, 7. F. Baily, Alliance, Ohio, 
Nepte mber 30th, 1909. 
This patent is for a combination of a hydraulic plunger and a 
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secondary ram for augmenting the finishing pressure, actuated by 


casing is made up of doors C secured to the plates A by pivoted | an electric current, There are five claims, 


A cylindrical corru- | 


Check nuts above and below the outer flange | 


| 
| 


Filed \ 955,615. 


| 
| 


| 
| 
| 





dise, across which the pinion can be traversed to produce changes of 
speed and reversal. The teeth are pointed to facilitate change of 
gear, just as they are in the ordinary gear-box. There are three 
long claims. 
955,310. METHOD OF SEMI-COKING COAL Dust, Coat 
THE LIKE.—Filed July 26th, 1909. 

This patent is fora method of semi-coking coal dust, cou! s 

and the like, which consists in placing coal dust or slac! 


SLACH 





chamber heated by gas generated from the coal dust or slack under 


| treatment, and then rotating the chamber until the coal dust or 


There are eleven claims. 

Gas’ Propucer, G. C. Stone, New York, Nv) 
R. H. Dodd, Palmerton, Pa —-Filed July 27th, 1909. 

This patent is for a gas producer provided with a cover having 


slack forms into balls. 
and 


955.615. 





a multiplicity of fuel feed ports distributed over its surface, 4 


corresponding series of fuei feed pipes communicating with these 
ports, and having their inlet ends arranged in an annular row, and 
a rotating spout for supplying the inlet ends in succession. 
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ENGINEERING PROGRESS IN EGYPT AND 
THE SOUDAN. 


| 

the subsidiary works of the Esneh Barrage. In Middle 
| Egypt the conversion works on the west side of the Nile 
| were completed and a further 48,400 acres added to the 


| The welfare of the inhabitants of Egypt and the Soudan 


| is the first justification for our interference in the control 
| of their administration. 


Eminently consistent with this 


Wuarevek may be the political future of the Nile | converted area. It is expected that by the end of 1911 | welfare is the maintenance and fostering of our trade with 
Valley, there can be no doubt of the beneficial effect, from | the entire system will be in full operation. Similar works | them, and in both of these aspects the regeneration of 
material and moral point of view, of the influence of | at East Ghizeh were practically concluded in 1909. The | these ancient lands is to a large extent due to the skill 


Great Britain in the administration of Egypt and the 


Soudan : z 
there is ample evidence in the report for the last year by 


his Majesty's Agent and Consul-General, Sir Eldon 


(jorst, recently published, a brief outline of which as | 


regards the progress of public works may be acceptable. 
The first fact of interest to Egypt is that of the dis- 
covery of petroleum at Ras Jemsah, on the Red Sea 
coast, > 
recently, bores had been unsuccessful. For over a year a 
private company has been engaged in boring operations 
at this spot, under a prospecting licence granted by the 
Egyptian Government. From the first hole put down, a 


flow of oil under high pressure was obtained at a depth of | 


about 1290ft., and the well was successfully capped. A 


second bore at a depth of 1660ft., close to the first | 


pore, begun in March, 1908, yielded in September 
last. The analysis of the oil gives good results. Ex 
ploratory work is proceeding, and other companies are in 
the field; while the Government is carrying out a topo- 
graphical aod geological survey, in view of further 
development. Railway construction was represented 
only by progress in the line from Marg to Abou Zaabal, 
but the sum of £E£143,000* has been granted from the 
reserve fund for the continued ro gg during the 
current year on the same line, and for the construction 
of that from Ashmoun to the Barrage, and that from 
Yifteh to Zagazig. The reconstructions of Alexandria 
station and of Talkha Bridge have also been provided for 


at present and in the immediate past. Of this | 


about 160 miles south of Suez, where, up to | 


| pumps started working in August, and the whole area is 

now under perennial irrigation. £298,000 was spent in 

| dredging, drainage and in strengthening and improving 

| the Nile banks against floods, thus keeping this source of 
all the prosperity of Egypt in an efficient condition. 

As a contrast to so many successes and signs of pro- 
| gress one important engineering failure must be recorded, 
| though it cannot be laid to the charge of the officials of 
any modern administration. This was the collapse, 
in December, of the Menufia regulator* which was 
built about sixty years ago, but appeared to be quite 
sound in every respect, no crack or other sign of weak- 
ness being visible. The lock, which was a more modern 
work, remained uninjured. A new regulator to the 
west of the original structure is to be erected at a cost of 
£E135,000, and as the time was too short, if the approach- 
ing flood was to be stored, to allow of the contract being 
| submitted to tender in the ordinary way, arrangements 

were made with Messrs. Aird and Co., who had the plant 
ready, to complete the work within the necessary time. 

The report, as far as Egypt is concerned, refers to the 
resignation of Mr. A. L. Webb, C.M.G., M. Inst. C.E., as 
adviser, after fifteen years’ service, and the succession to 
that position of Mr. C. E. Dupuis, Inspector-General_of 
the Soudan Irrigation Department. 

With regard to the Soudan, one of the principal works 
from the engineering standpoint is the Cadastral Survey, 
on which substantial progress has been made. As to irri- 
gation, in which the Soudan, though in parts well sup- 


| and energy of British engineers, who may well be proud 
| of the result. 








THE BRUSSELS EXHIBITION. 
No. IL.* 


In our first article we dealt with the Exhibition build- 
ings and grounds, and also with the British Hall of 
Industries. We can now pass on to a rapid survey of the 

| remainder of the Exhibition. In order that our readers 
may better understand the relative positions of the various 
| portions to which we shall refer, we reproduce the plan of 
the Exhibition which we gave in our issue of December 
6th last. At the end of the British Hall of Industries, 
remote from the entrance, are two flights of stairs leading 


| to the bridge over the Avenue de Solbosch. The other 
| side of the bridge leads directly into one of the portions 


allotted to France. For the most part, this was, at the 
time of our visit, simply a wilderness of packing cases 
with hundreds of workpeople busily engaged. There was, 
| however, every sign that our neighbours across the 
Channel are going to produce a really excellent show. 
Much more cannot at the moment be said, though refer- 
| ence should be made to the contents of one of the galleries 
or bays of the building, which is further advanced than 
| the remainder. This, it so happens, is that to the left 
immediately at the bottom of the staircase referred to. 
This already contains several exhibits of engineering 
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to the extent of about £E25,000 and £545,000 respec- 
tively. In June last the Government purchased the 

Khargeh Oasis Railway from the Corporation of Western 
Egypt for £E125,000, which is half what it cost to con- 
struct, and though its financial condition is not stated in 
the report, the goods and passenger traffic for the follow- 
ing half-year showed increases respectively of 40 and 30 
per cent. over the corresponding half of 1908. 

_ Progress in the extension of the auxiliary railways of 
Upper Egypt is mentioned in the report, but no details 
are given. The capital value of the railways is given at 
£1 25,298,000 and the interest earned 5.07 per cent., the 
working expenses being 60.6 per cent. of the gross 
receipts. 

Naturally, from the special circumstances of Egypt, the 
works in connection with irrigation, to the extension of 
which Anglo-Indian engineers, under the British Admini- 
stration, have so much contributed, claim the most atten- 
tion. Chief among these is the thickening and raising of 
the Assouan dam, on which £E176,000 was expended 
during the year. It will be remembered that the original 
dimensions of the barrage, which was begun in May, 1898, 
and completed, as at first proposed, in December, 1902, 
were :—Length, 6562ft.; maximum thickness at base and 
height, 82.5ft. and 92.4ft. respectively, with a width at 
top of 26.4ft. The raising of the dam 16.40ft., and its 
consequent thickening, is the work now in hand, and 
when complete an enormous addition to the present | 
Storage capacity will be made. In connection with 
this work, surveys are being made of the country 
to be flooded so as to ascertain accurately 


| miles of the line north of Khartoum have been relaid with 


| interior is the note in one of the reports as to the diffi- 
culty and expense of maintenance in the telegraph | 
department owing to the undesirable habits of elephants 


PLAN OF THE BRUSSELS EXHIBITION 


plied with rains, has an interest almost as great as Egypt, 
it is stated that on the completion of the Assouan bar- 
rage in the latter country, it will be possible to retain in 
the Soudan sufficient water to double the allowance of 
the summer Nile supply available, which at present 
serves nearly 10,400 acres. This is expected to stimulate 
cotton cultivation, to which the British Cotton Growers’ 
Association is giving so much attention. 

In order to diminish the great loss of water in the Nile 


| during its passage through the swamp region of the 


Southern Soudan, extensive dredging plant has been pur- 


ment has been made, the working expenses being estimated 
at ££40,000 annually. In the Dongola province, the old 
flood canals have been opened up and basin systems 


established, and a beginning made with a larger scheme | 


for the irrigation of the Kerma plain, while detailed 
surveys are in hand in connection with the alignment of 
that important project, the Gezira Canal. 

The extension of the railway southwards from Khar- 
toum was started early in April, and by the end of the | 
year 110 miles had been laid and the line opened to Wad | 
Medani—a very rapid progress. One hundred and thirty 


75 lb. rails in order to sustain the increased loads, and | 
the 50 1b. rails discarded will be used on the southern ex- 
tension, where the traffic is lighter. A curious circum- 
stance characteristic of engineering work in the African | 


the capacity of the new reservoir and define the rubbing themselves against the poles and thus break- | 
landed property to be affected. £146,000 were spent on ing them down. | 


a Sierras 3d ———_——+ | 





* The-Egyptian £ is equal to £1 0s, 33d. sterling. * See Tue ENGINEER, March 18th, 1910. 








interest, and doubtless more will be added by the time 
that the Exhibition is in full swing. We noticed 
some examples of armour plate after artillery attack, 
as well as some guns of smaller size. Incidentally, 
we may mention, however, that we saw through- 
out the whole Exhibition but few examples of the 
heavier guns and machinery of warfare. Perhaps it may 
have been that these were not then in place; perhaps 
there is no intention of exhibiting them. In any case, 
saving some few cases of ammunition of the smaller sized 


| guns and rifles, Great Britain has not entered the field. 
chased at a cost of £E150,000, and a vigorous commence- | 


To mention one or two other of the French exhibits 
which drew our attention, we may refer to that of the 
firm of Pinette, of Chalons, whose stand contained 
examples of fans, winding engines and other mining 
accessories ; that of the Hauts Fourneaux et Fonderies 
de Pont-a-Mousson, which showed an artistically arranged 
device made up of pipes and other attributes of blast 
furnace plants; that of M. Ed. Delattre of Ferriére la 


| Grande, in which was a large shearing machine; and that 


of la Société des Aciéries de Longwy, arranged on which 
was a collection of forgings, castings, &c. A series of 
machine tools was being shown by the firm of Barquand 


| and Marre of Paris, but as these were, for the most part, 


covered up, we are tnable to do more than chronicle their 


| presence. We must not forget to mention a fine show of 
| machine tools by the ‘Banhard-Levassor Company, and 


another by the firm ofBliss and Co. of Paris. We also 
noticed a large stand devoted to boot and shoe machinery 
belonging to a French shoemaking company. This 


| machinery, however, so far from seeming to be French, 
had a distinctly American appearance. 


Dotted about in the French portion there are stands 
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complete or nearing completion. Many of these contain 
exhibits of the excellent design and workmanship for 
which the French are so justly famed; but we must pass 
them by. Indeed, to describe the majority of them at all 
now in their more or less unfinished condition would be a 
mistake. 

Adjoining the French section are the exhibits of other 
nations, the largest being that of Italy, the others being 
the United States, Japan, Switzerland, Austria, Turkey, 
Denmark, Persia, Luxembourg, Greece, Guatemala, and 
the Republic of Dominica, these being given in the order 
approximately represented by the space they occupy. We 
can say but little about them, for they are to a large 
extent unfinished, and, as far as we saw, beyond a few 
agricultural implements there was but little in the way of 
engineering material. 

Beyond them and at a slightly lower level, since the 
ground falls away a bit, comes the Machinery Hall, and 
though the exhibits in this are in many cases very far 
from being completed, there is every evidence that when 
they are, this department will be of great interest. This 
is partly due to the variety of the goods shown and partly 
to the general arrangement which has been pursued. 

Here, perhaps, we may digress for a moment in order to 
remark that contrary to almost every other Exhibition 
with which we have been acquainted, it is not proposed 
to keep the buildings open in the evening. At the pre- 
sent time they are being shut at 6 p.m., and even later 
on they are not, we gather, to remain open after dusk. 
Hence, no provision has been made for artificial illumina- 
tion—a fact which very soon forced itself on our notice. 
As to the wisdom of this step, it is not our business to 
question; but the authorities must have greater confi- 
dence in the kindness of the weather than we can ever 
have in this country. 

But to return to the Machinery Hall. At one end all 
the machinery for motive power and lighting is collected. 
At the furthest end of all is the boiler room with its 
battery of water-tube boilers. It is beautifully arranged 
and kept in delightful order. The coal is brought into 
the house by the now almost universally employed tra- 
velling conveyor, which also removes the ashes. All the 
boilers are fitted with underfeed stokers, made by the 
Underfeed Stoker Co., Limited, of London. Of prime 
movers in this power department, if we may call it so, 
there is a varied assortment, and for the moment 
we must content ourselves by just referring to 
them. Les Ateliers du Thiriau of La Croyére have 
in course of erection a large double horizontal drop 
valve engine, which is apparently either intended as a 
colliery winding engine or for driving a mill. On the 
same stand there is a smaller cross-compound horizontal 
engine driving a dynamo. Messrs. Van den Kerchore, of 
Ghent, are well represented by two large engines, both 
horizontal tandem compound, and both with drop 
valves. There are the beginnings of what will 
be a very large double horizontal engine — probably 
driving an alternator—on the stand of Les Ateliers de 
Constructions Electriques of Charleroi. 

La Société de la Meuse has a large cross compound 
driving an alternator, and also some electrically driven 
pumps. The Lahmeyer firm has two engines, both of 
them horizontal. One of them is a tandem compound 
drop valve engine driving a direct-current dynamo, the 
other a cross compound with Corliss valves. A large 
tandem compound horizontal Corliss engine is shown by 
Messrs. Van Coppenolle, of Berchem, and a large hori- 
zontal drop valve engine driving a dynamo by the firm of 
Zimmerman, Haurez and Co., of Monceau-sur-Sambre. 
It is evidently intended that all these engines shall 
obtain steam from the boilers near by and be run, 
those coupled to dynamos doing useful work. Some of 
them are even now in operation. It is noticeable that 
there are no vertical engines here; indeed, the number of 
vertical engines in the entire Exhibition is distinctly 
limited. 

In addition to the foregoing, the firm of Brown, Boveri 
is showing several steam turbines and dynamos, one of the 
latter being for 5000 volts ; Messrs. Bollincks, a suction gas 
producer and engine; and Messrs. Le Brun, of Mons, a 
large tandem compound compressing engine for refrigerat- 
ing purposes. On the stand of Carels Fréres is what is 
apparently a steam engine, but as it was closely covered 
up it is impossible to say more about it; and the 
Maschinenfabrik Breda exhibit a tandem compound 
drop valve engine coupled to a dynamo. There is but 
little doubt that these also are to be shown in motion. 

While not, perhaps, being as large an assemblage of en- 
gines as has been provided for power and such like purposes 
at former exhibitions, the collection at Brussels is certainly 
worthy of study. The workmanship and finish are, as 
might be expected, of first-rate order, and when all the 
engines are finished they will make an effective and 
impressive sight. It may be added that at one end there 
is a raised platform, from which a fine view down the 
hall may be obtained. We could have wished to find 
some large British engines taking their share among the 
others in producing power and electricity, but, unhappily, 
this is not the case. There is but one British steam engine 
of anything approaching jarge size in any part of the 
exhibition, and that is not to be worked. It is on the 
stand of Ruston, Proctor and Co., and we shall refer to it 
in due course. 

In alluding cursorily to the remainder of the exhibits in 
the Machinery Hall, we propose in this case to leave 
those of our countrymen until the last, and in dealing 
with the remainder we do not pretend to present a com- 
plete list. Indeed, this would be impossible, since many 
stands are as yet empty, and many others are far from 
complete. Still, it will be possible to give, in a general 
way, some idea of what is now on view. We shall 
not attempt to refer to the exhibits in any order, but 
shall simply reproduce a series of notes made during 
our various inspections of the hall. 

Altogether there are in different parts quite a number 
of machine tools, though we failed to observe anything 
of great size or power. La Société Anonyme de 





| Constructions Mecaniques de Longdoz, of Lidge, has a 


large and varied exhibit of lathes, boring mills, milling 
machines, &c., as wellas an electrically worked hammer. 
La Société Anonyme Fetu-Defize has also a fairly big 
exhibit of tools, among them being lathes, boring mills, 
drills, &e. Les Ateliers Demoors, of Brussels, is also 
represented, and has on view some lathes and other tools. 
A number of American firms has combined together to 
form one large stand of tools, and we noticed the names of 
the Landis Tool Company; Barrett; Lucas, Potter, and 
Johnston, and Warner and Swasey, and others. This ex- 
hibit is very varied, practically every type of American tool 
being present. Here, again, however, there was nothing 
of any great size. Then, too, there is a characteristic 
exhibit by Brown and Sharpe. . 

As was only to be expected, the Cockerill Company has 
a fine show. There is a very large blowing engine, 
obviously intended for use with blast furnace gas. It is 
a horizontal duplex machine, and it is over 80ft. long. 
It is by far the largest engine of any kind in the Exhibi- 
tion, and is a magnificent piece of work. On this stand 
there is also what is apparently a part of a large vertical 
pumping engine with two fly-wheels. It was incomplete 
when we saw it, so that it is not possible to speak more 
definitely about it, and evidently there has also to come 
a steam turbine or similar machine, for its foundation is 
ready for it. 

Another very large machine of quite a different type 
catches the eye almost as soon as one enters the building. 
This is a complete paper-making machine, and it is 
nearly 150ft. long. This is shown by Thiry et Cie., of 
Huy. What will eventually be when it is finished an 
exceptionally interesting exhibit is that of Stork Fréres, 
which comprises the machinery and accessories of a 
sugar manufactory. Already the rolls, engine, &c., are 
in position, and their massive proportions can be appre- 
ciated. 

Considering the importance of the firm, the stand 
belonging to Messrs. Sulzers is disappointing. Their 
name is so firmly associated with engines of fine work- 
manship that it comes in the nature of a surprise that 
none are shown. There is, instead, a collection of centri- 
fugal pumps of various types, including one intended for 
shaft-sinking purposes. Large pumps, fans, and other 
mining accessories are shown by the Maison Beer, of 
Jemeppe. Monsieur Louis Garton, of Tournai, exhibits 
some tube mills, and the Ateliers Detombay some blast 
furnace plant. The firm of Boulte Labodiére and Co., of 
Paris, has an example of one its high-speed enclosed type 
vertical steam engines, which is of somewhat peculiar 
shape, and Monsieur F. Fouché some semi-portable 
engines, condensers, «ec. 

It is not pretended that the foregoing represent the 
bulk even of the exhibits which will eventually find a 


place in the Machinery Hall—apart from those belonging | 


to British and Irish manufacturers—but they are the out- 
standing features of what are at present on view. 


We can now turn to our own people, and of them a much | 


more connected tale can be told, as we shall show in our 
next article. It is true that many stands are still in a 
very unfinished state, and that others are absolutely 
bare, but in many cases this has been the fault neither of 
the Exhibition authorities nor of the exhibitors them- 
selves. The Belgian State Railways have proved quite 


unable to cope with the exceptional traffic occasioned by | 


the exhibition, and for some time past scores of trucks and 
wagons have been lying in sidings somewhere outside 
Brussels waiting their turn to be drawn into the Exhibi- 
tion. This cannot take place till the very numerous 
empty railway vehicles already there can be removed, 
and this seems likely to be a lengthy process. 
question of demurrage does not seem to weigh heavily 
on the minds of the Belgian railway officials! 
breakdown of the railway arrangements had been 
more or less foreseen as inevitable, and hence the 
services of motor lorries had been requisitioned by 
our Chief Commissioner. Unhappily, these, at the last 
moment, failed, so that nothing remains but to wait with 


what patience is possible till the congested condition of | 


the railway is gradually relieved. But for this unfortu- 
nate conjunction of circumstances the British Machinery 
Section would have been as far—or nearly as far— 
advanced on the opening day as was the Industries 
Section. 





THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
San Satvapor, C.A., March 19th, 1910. 
No. XIIL* 

Ir is decidedly uzeful to come abroad to such countries 
as the Latin-American States, if only to glean a few 
opinions as tc the position which Great Britain occupies 
in the minds of the people of these regions. There are 


many individuals whose judgments are well worth record- | follow in the wake of those who practise and demand 


é : OM | hie waving 4 ar: at be prevared 10 
reading only — and, indeed, few of them have been outside | this paying and receiving of bribes must be prepa 
the borders of their own State—they are sufficiently | 


ing, since, while they may have gathered their ideas from 


shrewd in their criticisms to make these worth considera- 
tion. The good people of Salvador, like a great many 
other experienced individuals, both in Latin-America and 
elsewhere, know the advantages to be derived from a 
system of protection, and they are at a complete loss to 
understand how it is that Great Britain alone among the 
trading nations of the world can “ afford ’—that is the 
expression used—to admit Free Trade, and especially in 
view of the Empire’s Colonies’ well-known feelings. 


Here, as elsewhere, the advantages of Free Trade are | 
admitted, but without some form of retaliation the people | 
deem it absurd to suppose that other nations will ever | 


The opinion is general in these countries, | et with in practically every part of the world, but w hich 


accept it. 
where local manufactures are gradually commencing 
to make themselves potent that Free Trade is 
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desirable for all raw materials, but that a duty should 
be imposed upon all manufactured articles, ‘y heth " 
they compete with local productions or no. These Latin, 
American critics can but observe how the export trade of 
other foreign countries, such as Germany, the United 
States, and France, is continually increasing, while that 
of Great Britain, where it does not exhibit positive signs 
of decay, remains in a stationary condition, To Great 
Britain’s adherence to Free Trade and the system of pro- 
tection adopted by its competitors this state of things is 
attributed. I have not encountered a single individual 
with whom I have discussed such matters as these W "4 
does not hold the opinion that, without reciprocity, real 
Free Trade is an impossibility. These intelligent people 
are just as convinced that, were Great Britain to tax 
those countries which protect their industries against jt 
they could before long be forced to adopt Free Trade algo: 
and if they did not do so, Great Britain could, and should. 
continue to tax them until they did. They can see quite 
clearly that the interests of the producer and consumer 
are so closely interwoven and connected that any injury 
to the trade of the former at once reacts on the latter, 
In slack times, as these Latin-American races have good 
reason to know, it is really the consumer who is most 
seriously affected, since his very existence depends upon 
the producer and manufacturer. Thus, any action, they 
very sensibly argue, which serves to revive or to promote 
trade must of necessity increase the prosperity of all, 
I put this view of the matter as it is taken in South 
America before your readers without any comment or 
deductions of my own. 

Travelling through countries like the Latin-American 
States, where men are apt to give free and unrestricted 
vent to their opinions, providing they be non-political, one 
comes across many strange facts and circumstances, and 
the watchful observer is enabled to pick up scraps of 
information here and there, and to listen to critical com- 
ments from local observers which may often be of some 
service to him. In the course of my wanderings, | have 
thus ascertained and made a note of several things which 
serve to throw rather a fierce and unpleasant light upon 
the methods of some foreign traders here—that is to say, 
unpleasant from the point of view of some individuals, 
but not necessarily of all alike. 

Among a certain section of the trading comunity, 
confined to no particular country, there is rooted objection 
to the offering and the acceptance of bribes. It is certainly 
a method of sapping the loyalty and of betraying the con- 
fidence between employer and employed, which, if pursued 
to any great degree, would ultimately put an end to all 
feelings of trust and belief between the one and the other. 
I need hardly say that nowhere in the world are bribery 
and corruption more thoroughly understood nor more 
openly practised than in these same Latin-American 





|for services can be pleaded. 
| instances where high-positioned officers are entrusted 
| with responsible and serious duties, such as the passing 
The | of railway bridges, new constructions, imported machinery, 


The | 


lof the contract. 


States, where the salaries paid—and very often not even 
paid but “ owed"—are totally insufficient to enable the 
recipient to live at all, a fact which will be readily under- 
stood when it is pointed out that the judges of some of the 
high courts in these countries receive the absurd sum of 
500 dollars (native money), averaging, say, £30 per month, 
or even less, and are expected to keep their hands off 
bribes. In such cases bribery is, of course, the fault of the 
Governments and not their underpaid servants, and it is 


| to the former and hardly to the latter that blaine should 


be attributed. 

But in many cases bribery and corruption of officials 
go on where no such excuses as poverty or under-payment 
I refer in particular to 


&e., and who sell their services to both sides, 
It may have somewhat astonished, and even have dis- 
appointed, certain foreign contractors who have tendered 


| when open contracts have been advertised for public 
| works, to find that their tenders, although in every way 


complying with, and often exceeding, the conditions laid 
down, have been ignored or rejected, while those of some 
inferior and perhaps insignificant firm have been accepted. 
The explanation is often to be found in the fact thata 
most important and even essentia) proceeding has not 
been complicd with, viz., the “greasing of the palin” 
of the official who is responsible for the passing 
There are few respectable firms of 
any nationality who would consent to truckle to such 


| base and contemptible methods to secure a contract, no 
| matter how desirable or profitable it might be. 
|the other hand, there are many more who consider this 
| procedure perfectly legitimate, and even regard as pedants 
| and prigs those who set their face against such methods. 


Upon 


They console themselves with the reflection that “ when 
you go to Rome you should do as the Romans do.” 
This balm to the conscience is, however, but poor and 
insufficient, and it is one which has little, if any, signifi- 
eance for the upright and honest-minded contractor or 
manufacturer. 

It means, in a word, that all who are not prepared to 


face difficulties and disappointments, losses and troubles, 
as well as to see their great trade rivals walk off with the 
great majority of the desirable business contracts which 
may be going at the time. I do not think, however, that 
this is a princip’e which is either general or even insur- 
mountable ; if it were, there would hardly be as many 
important and extensive contracts going to British and 
American engineering firms as there are. It must arise 
sometimes that the blackmailer is foiled, and that the 
contract goes, malgré lui, to that firm or individual w ho 





refused to offer a bribe for his co-operation. 
There are certain classes of machinery and engineering 
appliances of British manufacture which can not only be 


/no amount of foreign competition would appear 
| seriously to affect. Among these specialised manufactures 
| may be included both coffee and sugar machinery, and 
fire-engines. The latter stand, indeed, quite alone 48 
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effective and universally known features of British con- 
struction, and Ido not in any way exaggerate when I 
state that in few parts of the world to which I have been 
_and that is equivalent to saying almost “ everywhere 
upon the face of the habitable Blobe "have I failed to 
find some kind of fire-extinguishing apparatus, old or new, 
of British manufacture. ; 

Here in the Central American States the reputation of 
such appliances stands very high, as was exemplified at 
the time of one of the several serious conflagrations 
which have at one time or another afflicted Salvador. 
This disaster occurred about three years ago, when a great 
portion of the capital city, San Salvador, was in danger 
of destruction. One of the principal churches was 
destroyed, and this loss so affected the a ayn that the 
Government determined to invest forthwith in a fire- 
engine and the necessary appliances. As soon as this 
determination became known, the officials were inundated 
with the catalogues of different manufacturers from 
Germany, France, the United States, and other countries. 
An emissary from America even came down here post- 
haste personally to canvass for the order; but the reputa- 
tion of the Merryweather fire-extinguishing apparatus was 
go strong, and its general effectiveness was so generally 
recognised, that the Government never even hesitated 
in its decision to award the order to the famous Greenwich 
firm. 

A cable despatch was at once sent ordering a complete 
fire-extinguishing outfit, the initial cost of which came 
to about £1100. The response from London was not, how- 
ever, the information that the fire-engine was on its 
way, but the firm if polite intimation that it would be 
despatched just as soon as the necessary remittance had 
been received. The Government wanted that Merry- 
weather fire-apparatus and no other; and it therefore 
swallowed its pride and concealed its disappointment at 

_the revelation that any foreigner could possibly doubt the 

" iptegrity of the Salyadorean Republic, and hesitate for a 
moment in entrusting it with the paltry sum of £1100. 

The money was cabled without delay, and in due 
course the Merryweather fire-engine and the necessary 
hose arrived, causing great excitement and _ interest 
throughout the capital. In spite of the fact that the 
enterprise of the Government did not extend ta the 
very important precaution of instructing one of the firm's 
representatives to accompany the engine, so as to 
superintend its erection aad working, and that as a conse- 
quence of this oversight, it was a considerable time 
before its effectiveness became recognised, I am assured 
by the Government officials that no investment ever 
made has turned out more satisfactorily, nor has any 
machine proved more reliable and effective. Since then 
the equipment has been added to and the installation now 
comprises four engines, ail made by the same firm. 

In conversation with the President of the Republic, 
General Fernando Figuerdéa, a few days ago, he paid an 
eloquent tribute to the superiority of British machinery 
of all kinds, and he has had, as I understand, some 
experience of the manufactures of other countries, as well 
as of ourown., He mentioned to me that he recollects at 
one time hardly any but British manufactures, not only 
of machinery, but practically of all kinds, were to be met 
with in Salvador, and that the names of many of the 
large importing firms and store-keepers to be met with in 
this and other cities of the State were British. To-day 
there is but one single English house—that of William 
Levy and Co,—to be found in San Salvador, and none at 
all outside of it. On the other hand, one meets with 
hardly anything else but German names, these ubiquitous 
and enterprising trade rivals having firmly established 
themselves in the Republic, as they have also succeeded 
in doing in Guatemala and Costa Rica. I have little 
doubt but that I shall find the same thing when I 
visit the other neighbouring States of Nicaragua and 
Honduras. 

With regard to the coffee and sugar machinery, of which 
mention has already been made, this trade is almost 
entirely split up between the two houses of John Gordon 
and Co., of London, and Marcus Mason and Co., of New 
York. Both make excellent apparatus for the purpose of 
treating the berry and cane, the Germans in this par- 
ticular direction finding but little favour, even among their 
own people. I have latterly visited several of the large 
“fineas,” or estates, where both coffee and sugar are 
treated, and in all such instances the properties have been 
either owned or managed by Germans. In all cases the 
machinery was either. British or American, and in a 
number of instances both were freely employed. 

Upon inquiry, I was informed that the sugar machinery 
turned out by German manufacturers in the majority of 
cases was too complicated and delicate for practical pur- 
poses, and that it needs an expert mechanician, a somewhat 
rara avis in this part of the world, to understand the 
apparatus, or to carry out the necessary repairs when 
things go wrong. In all of the factories visited by me 
here, with the exception of the boilers and some of the 
vertical donkey engines for feeding them, the equipment 
has been either from Great Britain or the United States 
of America, 

One other excellent testimonial to the superiority of 
British machinery was afforded at the “Laguna” Finca, 
belonging to Herr Fedor Diningar, who, as may be 
assumed from his name, is a German proprietor. Here I 
found a complete sugar-manufacturing plant, consisting 
of cane mill, liquor pumps, and tanks, defecators, 
juice-heaters, clarifiers and evaporators, steam-elimi- 
nators, filters, and, indeed, everything but the 
centrifugals, which alone were of German construction, 
had been provided by the well-known Liverpool 
firm of Faweett, Preston and Co., Limited, of the 
Phoenix Foundry. The date upon this installation is 
“1867,” and Herr Diningar, the present owner of the 
factory, who inherited it from his uncle, Herr Borgen, 
some twenty years ago, declares that it is quite unneces- 
sary to replace the installation, as it is working most 
Satisfactorily—a fact of which I, indeed, assured myself 
by personal observation. I venture to believe that this 


forms an altogether unique instance. The machinery 
was erected over forty-three years ago, and has been in 
constant operation during that time, day by day, Sundays 
included, and is still in a sufficiently sound and workable 
condition to need nothing more serious than an occasional 
replacement of a small part, or a temporary stoppage for 
overhauling. 

In Salvador there are several cane mills of quite recent 
construction, and in the most instances which I have 
come across the plants are the manufacture of Fawcett, 
Preston and Co., Limited, who, it would appear, have 
erected similar installations in many other parts of the 
world, since I have come across them in Southern Brazil, 
Cuba, India, and the Argentine. The cattle mills, which 
are peculiarly adapted for this country where oxen are 
used everywhere, and for all purposes of road hauling, 
are made with three horizontal rolls, secured upon strong 
gudgeons, running in adjustable gun-metal bearings, sup- 
— and held in place by two massive headstocks, 

olted to a strong bed-plate. This latter extends under 
the rolls from one side of the mill to the other, serving as 
a juice-pan attached to it. There is also fitted an upright 
shaft, turning in a footstep secured to the mill bed-plate, 
and in a pedestal bolted to an entablature, supported by 
four pillars, which form part of the headstocks. To this 
upright shaft is keyed a bevel wheel, which gears into 
another keyed upon the top-roll gudgeon. In addition to 
the bevel wheel, the shaft is provided with ironwork for 
ed wooden steps for the hitching of oxen, horses or 
mules. 

Of recent years Fawcett, Preston and Co., Limited, have 
introduced an improved type of Rousselot cane-mill, by 
which the returner bar and knife are reduced to the smallest 
dimensions by a special patented arrangement of bringing 
the side-rolls as close together as the top cap-bolts will 
admit. These latter are inclined vertically to one another, 
and the effect of this arrangement is to reduce the width 
of the knife, and consequently the friction of the cane 
passing over it, and also to economise the power and con- 
sumption of fuel necessary to drive the mill. The special 
feature of the Rousselot patent is to be found in this 
improvement—that is to say, that the strain is taken off 
the cast iron headstock by through bolts, which secure 
against the breakage of the headstocks. Greater ease is 
also found both in the erection and the taking down of 
the mill. These rolls are made of a special mixture 
of cast iron, selected as the best to withstand the wear 
and tear to which they are necessarily subjected. The 
gudgeons are of the best hammered scrap iron, and are 
forced into the rolls by hydraulic pressure, while in addi- 
tion the rolls are keyed on to the gudgeons. All the head- 
stocks, mill bottom, and crown are of cast iron. 

Yet another improvement which this firm have intro- 
duced into their sugar machinery is in connection with 
the juice-heaters. These now consist of three cylindrical 
heaters of a compound type, with Chapman’s patent 
steam separator, and which are fixed horizontally side by 
side, being so connected that while any one of the three 
is out of use for cleaning or repair either of the other 
two can be worked asa high-pressure or finishing heater, 
and the other as a low-pressure heater, thus economising 
considerable fuel. The steam separator, worked in con- 
nection with these heaters, economises about 8 per cent. 
of the steam required in the multiple effect apparatus for 
evaporating the cane-juice, since, by this arrangement, 
the steam that would otherwise flash off from the super- 
heated juice into the atmosphere and be lost is collected 
and conveyed down to the heating drums of the multiple 
effect, and so utilised for the evaporation of a corresponding 
amount of water from the juice. Improvements are also 
to be observed in connection with the subsiding defecators, 
the steam eliminators, bag filters, and the apparatus 
known as the “Coffey” still. 

Reference has been made above to the vogue which 
British-made coffee machinery, and especially that of 
John Gordon and Co., of London, has had in the Latin- 
American States. So far as Salvador is concerned, how- 
ever, I understand that this class of product stands in 
serious danger of being ousted from the market by 
American competition. While it is generally admitted 
that none better than British machinery for coffee, rice 
and cocoa can be obtained, the very success of these 
manufactures seems, to some extent, to have resulted in 
a slackness in obtaining further orders; and the field, 
thus neglected, and always most carefully watched, is 
being occupied by Americans. 

I am informed, for instance, that to-day fully 75 per 
cent. of the coffee machinery to be found in Salvador is 
of American make, and that fresh orders are being 
despatched frequently for further supplies. I also learn 
that no British traveller in this class of machinery has 
been seen in Salvador for fully five or six years ; while, on 
the other hand, the largest of the United States manu- 
facturers has an agent, in this case a young German, 
speaking Spanish fluently, and possessing a very pleasant 
manner, who is continually travelling up and down the 
country, visiting the different “fincas,” at which 
apparently he is always welcome, and submitting 
drawings, plans, and estimates for improvements and 
new installations. Moreover, this young man is an 
expert mechanic. and most skilful in effecting repairs 
and alterations to machinery and plant installations. It 
is not at all difficult to understand how such an individual 
makes headway with the kind-hearted and hospitable 
Salvadorean estate owners, or how he succeeds, not 
alone in obtaining orders from them for their coffee and 
other machinery, but in introducing German manufactures 
of other kinds, for your German traveller is always open 
for business, and, indeed, seems to live for very little else. 








Thus it would seem that unless some “ move” is made 
by the British manufacturers of coffee and rice machinery 
in this part of the world, at no distant date the trade 
will be snatched from them, and that once done, nothing 
will probably succeed in bringing it back again. Lost 
ground of this character is seldom recovered, and it may 
be hoped that those manufacturers who are mostly con- 





cerned will take the hint here conveyed, and put their 








neglected houses in order. The coffee industry of 
Salvador is one of the most—I might say the most— 
important of all exports, and its pursuit is the mainstay 
of the country. 








THE IRON AND STEEL POSITION. 


Accorp1nG to the returns collected by the British Iron 
Trade Association, the production of pig iron in the 
United Kingdom amounted to 9,664,000 tons in 1909, as 
compared with 9,289,000 tons in the preceding year, or an 
increase of 375,000 tons. The output last year was, how- 
ever, less than in either 1907 or 1906, the latter of 
which was the record year of 10,149,000 tons, or 485,000 
tons greater than in 1909. In the case of Germany and 
Luxemburg, the statistics issued by the Association of Tron 
and Steel Producers show thatthe quantity of pig iron made 
in 1909 reached 12,917,000 tons, as contrasted with 
11,813,000 tons in the previous year, being an augmentation 
of 1,104,000 tons. Notwithstanding this advance, the Ger- 
man output last year failed to attain the record figures for 
1907, when the quantity made was 13,045,000 tons, 
although the difference only amounts to 128,000 tons. 
On the other hand, the returns published by the American 
Iron and Steel Association indicate that the production 
of pig iron in the United States was the highest yet 
achieved, the quantity being 25,795,000 tons as against 
15,936,000 tons in 1908, or an increase of 9,859,000 tons. 
But the year 1908 was a period of unprecedented shrink- 
age in the production, seeing that the output in 1907 
reached 25,781,000 tors, which constituted a record to 
that time, and which has now been surpassed by 14,000 
tons by the tonnage made in 1909. 

The movements in the production of pig iron in 1909 
were specially subject to favourable influences in the 
second half of the year, in consequence of the general 
improvement in the condition of trade, and record figures 
have also been returned by France, Belgium, and Canada, 
in addition to the United States; whilst the manufacture 
of steel in each country has followed on similar lines. As 
far as the present year is concerned, the prospects are 
less favourable from an international point of view than 
they were at the beginning, although the United Kingdom 
appears to be more satisfactorily situated than its two 
principal commercial rivals. But a cloud on the 
commercial horizon is represented by the dying out 
of the boom in the United States, where many furnaces 
have already been blown out, and steel making plant and 
rolling mills have been stopped or are only being worked 
on short time, whilst, at the same time, prices are 
declining and wages, strange to say, are being advanced 
simultaneously owing to reasons which are best known to 
the companies concerned. These facts again confirm 
the circumstance that tae American producers find it 
commercially impossible to develop distant export 
markets, even at a time when, as at present, the latter 
are absorbing a larger quantity than was the case a year 
ago. On the other hand, the German producers, although 
apprehensive of the course of events in the United 
States, continue to force the output of pig iron, which 
already shows an increase of 630,000 tons in the first 
four months of this year as compared with the correspond- 
ing period in 1909, and this promises to beat the record 
of 1907. 











THE VOLTAGE REGULATION OF ALTER- 
NATORS. 

It is a common practice of purchasers of alternators to 
require the manufacturer to guarantee a certain voltage 
regulation, so that it becomes important to have some 
accurate and convenient means of arriving at the regula- 
tion of the machine under any specified conditions before 
it leaves the factory, and it is also desirable that the pur- 
chaser should be able to test this regulation when the 
machine is erected on site. In a recently issued Bulletin 
of the University of Kansas there is a contribution by 
Mr. Burton McCollum, in which the various methods of 
arriving at the voltage regulation are discussed and a 
new method is introduced. It is first pointed out that 
one way of determining the regulation is to load the 
machine in accordance with the conditions called for in 
the specification, and to measure the percentage rise of 
voltage when the load is thrown off. Attention is directed 
to the fact, however, that in the power-house where the 
machine is erected it may often be difficult to fulfil the 
conditions called for, and in the case of large 
machines the same difficulty may be met with 
in the factory. It is, therefore, sometimes neces- 
sary to resort to some method of calculating the 
regulation from data that can be secured without 
loading the machine. Two such methods have 
found application, the so-called “ optimistic ” and “ pessi- 
mistic”’ methods. These methods are so named because 
the former generally gives a regulation smaller or better 
than the true value, whilst the latter usually gives a 
larger or poorer regulation than the machine shows in 
operation. Both methods can generally be depended 
upon to give the limits between which the true regulation 
lies, but inasmuch as these limits are usually rather 
widely separated, it is often difficult to form any very 
accurate estimate of the true regulation of the machine. 
But by making a comparatively simple and easily 
executed modification of these methods, the author states 
that he has been enabled to eliminate the principal source 
of error, and accurately to determine the voltage regula- 
tion of the machine from readings easily taken and 
without loading. 

In the determination of voltage regulation by the 
“ pessimistic ” method a curve is plotted which is called the 
synchronous reactance curve. Itis obtained by applying 
a low field excitation and by short-circuiting the armature 
through an ammeter. The reading of the ammeter is 
taken and then the armature circuit is opened, when the 


resulting voltage across the armature terminals is 
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observed. A curve is plotted with terminal volts as 
ordinates and the corresponding short-circuit currents as 
abscisse. The voltage in each case is assumed to be that 
necessary to force the corresponding current through the 
armature at synchronous speed. In other words, it is 
the electromotive force consumed in the impedance of 
the armature at that particular value of current. Since 
the total armature impedance is practically equal to its 
reactance, this electromotive foree may be regarded as 
the reactance drop in the armature, and is therefore at 
right angles to the current in the vector diagram. Fig. 1 
shows such a diagram with the current vector as axis of 


¥ 





Fig. 1 


reference, and terminal voltage E leading on the current 
by the angle @, where @ is the phase angle of the load. 
Superposed upon this voltage we have the I R drop in 
phase with the current, and the reactance drop I X at 
right angles to the current. The vector sum of these 
components O A gives the total voltage generated in the 
armature, and this is the value to which the terminal 
voltage would rise if the load were thrown off. It can 
easily be seen from the diagram that the total components 
of O A are E cos 6 + I R parallel to I and E sing +I1X 
at right angles to I. 

- OA= V (Ecos é@+I17r) + (Esin 0 + I X)? 

=Et te (1) 

Et—E 

E 
In applying the “ optimistic ” method, an additional curve 
is necessary, viz., the saturation curve, which is the curve 
plotted between terminal volts, as ordinates and field 
excitation, as abscisse. Instead of calculating the value 
O A directly, as in the “ pessimistic ’ method, the com- 
ponents E cos @ + I rand E sin @ + I X are taken, and 
by reference to the saturation curve, the field excitation 
finecessary to produce the component of electromotive 
force E cos @ + I r, and also the excitation f: necessary 
to produce the component of electromotive force E sin @ 
+ I X are found. 

Since these electromotive force components are at right 
angles to each other, it is assumed that if the components 
of field excitation f, and fg are superposed at right angles 


to each other their resultant Vf? + f2 will be the 


excitation required to produce the resultant electromotive 
foree OA. Then from the saturation curve the terminal 


The regulation therefore = (2) 


volts corresponding to the excitation Vf? + f2 is read 
off, and this is taken as the value to which the terminal 
voltage would rise when the load is thrown off. 

In applying these methods Mr. McCollum points out 
that several sources of error are ignored. In the first 


place, the reasoning is based on the assumption that the | 
A | 
second source of error is that no account is taken of the | 


saturation curve of the machine is a straight line. 


fact that the synchronous reactance of the armature is a 


function of the position of the armature magnetomotive | 


force with respect to the poles of the field, and is there- 
fore dependent on the power factor of the load. At very 


low power factor the magnetomotive force of the armature | 
is nearly opposite to the magnetomotive force of the field, | 
and in this position the armature reactance is a maximum. | 
At unity power factor the magnetomotive force of the | 
armature is at right angles to the field, and since in most | 
alternators this is the position of maximum reluctance, | 


the reactance of the armature in this position is a mini- 
mum. It follows that in calculating the regulation of the 
armature at unity power factor, the minimum value of 
reactance is to be taken, while calculating the regulation 
at zero power factor, the maximum value is the one to be 
used, and in determining the regulation at intermediate 
power factors, an intermediate should be taken. It is 
obvious that the synchronous reactance curve as 
ordinarily taken gives the reactance of the armature in 
one position only, viz., that in which the magnetomotive 
force of the armature is opposed to that of the field, 
since the current in the short-circuited coil lags nearly 
90 deg. behind the electromotive force, and hence the 
value of reactance obtained is the maximum value. It 
is the correct value to use in calculating the voltage 
regulation of the machine at zero or very low power 
factor, but is in general far larger than the reactance of 
the armature for higher power factors. 

With a view to eliminating the error inherent in the 
“pessimistic” method the author has made use of 
another method for determining the reactance of the 
armature by which it is possible readily to determine the 
synchronous reactance of the armature in any desired 
position with respect to the poles, and therefore the valve 
to be used in calculating the regulation for any power 
factor. The alternator is driven at normal speed without 
field excitation by means of a small auxiliary motor. 
Low polyphase electromotive forces obtained from an 
independent source of supply are applied to the armature, 
and a current which need not be more than a fraction of 
full-load current is sent through the armature. If the 
speed of the alternator be adjusted until it is running 
synchronously with the supply of electromotive force, the 
magnetomotive force of the armature will bear a fixed 
relation to the field poles, and if an ammeter be placed in 
series with the line and a voltmeter across the armature 
terminals, the ratio of volts to ampéres will give the react- 
ance of the armature in that particular position. If the 
speed of the alternator be momentarily accelerated until 








it has gained a few degrees, the armature magnetomotive 
force will bear a different relation to the field, and the 
ratio of volts to ampéres will, in general, show a different 
value of reactance. Thus, if the alternator be made t» 
run very slightly faster or slower than synchronous speed 
with respect to the supply voltage, the ammeter will 
slowly pulsate between maximum and minimum values, 
these values varying between wide limits. If the 
readings of the meters be taken when the ampéres are at 
a minimum, the ratio of the volt and ampére readings 
will be the reactance of the armature when it is at its 
maximum, and hence the value to be used in calculating 
the regulation at zero power factor. Conversely, if the 
readings be taken when the ammeter reading is a 
maximum, the ratio of volts to ampéres gives the 
minimum value of reactance and the value to be used in 
calculating the regulation at unity power factor. By 
taking readings at intermediate points the values can be 
used in calculating the power factors between zero and 
unity. Thus the reactance of the armature when shifted 
é electrical degrees from the position of its minimum value 





o* 
a 
<. a > 
E Be ie, Rl sind 
Icos @ 
Xalsin @ 


Fig. 2 


would be the value to use in calculating the regulation of 
the machine for a power factor equal to cos @. It is not 
practical, however, nor is it necessary to determine the 
reactance at points intermediate between the maximum 
values. 

In determining the voltage regulation by this method 
the procedure is as follows:—The maximum and mini- 


mum values of the synchronous reactances are found as | 
For the case of unity power factor the | 


described above. 
smallest value of reactance is taken, and the calculation 
carried out exactly as in the “ pessimistic” method. For 
power factors less than unity the procedure is as follows :— 
Let X, = the minimum value of reactance, X, the maxi- 


mum value of reactance, cos @ the power factor, r the | 
resistance per phase of alternator, I the current for which | 
regulation is to be calculated, and E the terminal voltage | 


of the alternator at full load. The energy component is, 


therefore, equal to I cos ¢, and the wattless component | 


Isin @. The voltage drop due to each of these com- 


ponents of current may be calculated as if the other did | 


not exist, and these components superposed on the vector 
diagram in proper phase relation will give the total 
resultant drop of voltage due to synchronous reactance. 


It is obvious that the energy component of current | 
I cos 6 must flow through the minimum value of reactance, | 
and the electromotive force needed by this component is 


therefore equal to X, I cos é and is 90 deg. ahead of the 
energy current, and hence in quadrature with the terminal 


E— 


e 

















Fig. 3 


electromotive force E, Fig. 2. Also the wattless com- 
ponent of current I sin @ must flow through the armature 
in position of maximum reactance, and hence the electro- 
motive force needed by this component is X, I sin @, and 
since this component of electromotive force is, as before, 
90 deg. ahead of the wattless current to which it is due, 
it is therefore in phase with the terminal electromotive 
force. It is also necessary to take into account the 
electromotive force necessary to force the energy current 
through the resistance, viz., r I cos @ in phase with I cos 8, 
and therefore with E, and the electromotive force required 
to force the quadrature current through the resistance r I 
sin 690 deg. behind E. Therefore the generated voltage E t 
the value to which the terminal voltage will rise when 
the load is thrown off is given by the equation :— 


Et= V (E+XeIsin +r I cos 6)?+(X:1 cosé—r I sine)? (3) 
Et—E 
Be 
For unity power factor sin @ = 0 and cos @ = 1 when 
Et= V(E+r7r1?4+ X12 - (4) 
For very low power factors sin 6 = 1 and cos 6 = 0, 
and 


and the voltage regulation is N = 


Et= vV(E+ X.0I?4+ 714%. (5) 

In the foregoing the magnetic saturation of the field 
has been neglected. In many cases where the saturation 
curve of the alternator is practically a straight line it is 
not necessary to make any correction for this. But where 
the iron is worked wel) up on the saturation curve a correc- 
tion is necessary if accurate results are to be obtained. 
The reluctance of the cross-magnetisation path of the 
armature, that is, in a direction at right angles to the axis 
of the pole, which is the reluctance of the magnetic path 


— 
— 


which links with the energy component of current, jg but 
slightly affected by the saturation of the iron, and there 
fore the value X, in the foregoing discussion requires no 
correction for ordinary conditions of saturation. The 
reluctance of the magnetic circuit parallel to the axis of 
the poles is, on the contrary, very considerably increaseg 
when the iron becomes saturated, and since the value of 
X, above is taken without field excitation, the value 
obtained will in general be higher than the actual valye 
under load conditions with full field excitation. The 
correction for this is made as follows: The saturation 
curve is plotted as shown in Fig. 3. The value 
X_ I sin @ obtained as above is laid off on the electro. 
motive force axis giving OK. The line EB parallel 
to OIf gives the magnetomotive force of the 
wattless component of current reduced to field ampéres 
Taking O C as the full load excitation of the machine. 
CD is laid off equal to EB. Then Cef is drawn 
and DG parallel to Ce f and Ge parallel to p¢ 
Then Ge = EB and the line ef represents the drop of 
voltage due to the wattless component of current at the 
chosen field excitation, where O E is the drop due to the 
same current at low field excitation. Therefore, the ye. 


8S no 


thus 


— : aa 
actance X, is reduced in the ratio i i by the saturation 
4 





of the iron, and hence the true reactance to be used 
ee 
"OE 
| following numerical calculations are given to make clearer 
| the operations necessary in carrying out this method, 
| and which permit of a comparison being made between 
| the results obtained by the three methods of calculation 
| and those obtained by a load test on a small alternator, 
A 7}-kilowatt, 110-volt, 60-cycle, three-phase imesh- 
, connected alternator with revolving armature was used, 
| The resistance per phase as determined by direct measure- 
| ment was .075 ohm. The regulation was determined for 
| a current of 40 ampéres and a full-load voltage of 110, 
Case I.: Unity power factor.—Applying the * pessi- 
mistic ’ method, it was found from the synchronous 
reactance curve that the reactance volts corresponding 
1) 


The 


| in the equation (3), instead of Xy is X, 


on 
‘. 


to 40 ampéres were 27. The resistance volts at 


oO 
23.1 ampéres per phase were 23.1 x .075 1.73." The 
total volts generated, therefore, the voltage to which the 
| machine will rise when the load is thrown off, will be the 
| vector E t. This will obviously be 
Kt ¥ (110 + 1.73)? + (27.7)? = 115.1. 

Therefore, the regulation as determined by the * pessi 
115.1 — 110 


110 


Applying the optimistic method, it was found from 

| saturation curve that the field excitation corresponding 0 
the voltage of 111.73 = 4.26 ampéres, and that corre- 
sponding to the voltage 27.7 = .7 ampéres. Therefore 
the field excitation corresponding to the total generated 


| mistic ’ method was = 4.6 per cent. 


voltage v (4.26)? + (.7)2 = 4.381 ampéres. From the 
| saturation curve the voltage corresponding to this excita- 
| tion was 112.2 volts. Therefore the voltage regulation as 
determined by the optimistic method was 
112.2 — 110 
110 
Applying the new method proposed, it was found that 
| the synchronous reactance varied between a minimum of 
.42 ohm and a maximum of .6 ohm. Since the current in 
| this case is all energy current, that is, current which is 
|in phase with the electromotive force, only the smaller 
of these values need be used. The reactance voltage is 
| therefore .42 x 40 = 16.8, and the total generated voltage 
E¢t= v (100 + 1.73)? + (16.8)? 113 volts. 
| Therefore the true regulation was 
$4:— 110 as 
= oe we 2.73 per cent. 
110 

To test the comparative accuracy of the methods, the 
voltage regulation was determined experimentally by 
actually loading on non-inductive resistance. The full 
load voltage was 110,'and the no-load voltage 113.1 volts. 
Therefore the true regulation was 

113.1 — 110 
110 
It will be seen that the new method gives a result nearest 
to the actual figure. 

Case II.—Cos @ = .82, terminal volts 110, current 
40 ampéres. Applying the “ pessimistic ” method, the elec- 
tromotive force in phase with the current = E cos ¢ 
+1Ir=110 x 82 + 1.73 = 91.9 volts, and the electro- 
motive force in quadrature with the current = E sin é 
+ 1X =110 x 57 + 27.7 = 904. 

Therefore total volts generated 

= »/ (91.9)? + (90.42)? = 128.9 volts. 
Hence the regulation by the “ pessimistic ” method was 
1289-110 _ 1, ‘ 
iio = 17.2 per cent. 


= 2 per cent. 


= 2.81 per cent. 


By the “optimistic” method it was found that the 
excitation required to produce 91.9 volts = 2.96 ampéres, 
and the excitation required to produce 90.4 volts = 2.92 
ampéres. Resultant excitation 
»/ (2.96)? + (2.92)? = 4.1 ampéres. 

From the saturation curve it was found that the corre- 
sponding terminal voltage was 109. Therefore the regu- 
| lation as determined by the “ optimistic ” method was 
109 — 110 


110 

This is obviously an absurd result. It is, however, a 
result frequently obtained by this method when the field 
is worked near saturation with the power factor less than 
unity. Applying the new proposed method, we have 
energy component I, = 40 x .82 = 32.8 ampéres; watt- 
less component of current I, = 40 x .57 = 22.8 ampéres. 


= — .9 per cent. 
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As in Case I., the minimum value of reactance X; = .42 
ohm, the maximum value of reactance Xo - .6 ohm. 
Hence, the quantities to be substituted in equation (3) are 


r= 82:8 x 1075 = 1.42 volts; 
V3 

ILr= 22.8 x .075 = .98 volts; and 
V3 


I, Xi = 82.8 xX .42 = 138.7 volts; E = 110. 
Also Ig Xg = Ia Xe ae as explained. 


t 


25 


From the saturation curve it was found that 5 7 
Hence, Is Xx = 22.8 X .6 X .25 = 8.5 volts. 
Substituting these values in equation (5), we have 
Et = ¥ (110 + 1.42 + 3.5)? + (13.7 — 9.8)? = 115.6. 
115.6 — 110 __ 
per 
The regulation was then tested by actually loading the 
machine, when the full load volts were 110 and the no-load 
yolts 115.9. Hence the regulation was 
115.9 — 110 
> 80 
Collecting the results for Case IT., we have “ pessimis- 


Therefore, the regulation is 5.1 per cent. 








= 5.3 per cent. 


tic” method 16 per cent.; “ optimistic” method — .9 per | 


cent.; proposed method 5.1 per cent.; and experiment 
5.3 per cent. It will be observed that the values obtained 
by the first two methods are widely at variance with the 
experimental value, whilst there is a close agreement 
between the values obtained by experiment and by cal- 
culation by the new method. The author points out that 
in determining the synchronous reactance, as above 
described, it is not advisable to determine the reactance 
by sending full load current through the machine. When 
the currents approach full load values, the machine tends 
to develop enough synchronous motor action to hold 
the field in a definite position with respect to the arma- 
ture magnetomotive forces, and it thus becomes difficult 
to make the machine run at speeds slightly different to 
the synchronous speed corresponding to the supply source. 
Since in most cases the synchronous reactance curve is 
practically a straight line, it is not necessary to use more 
than a fraction of the normal current, the ratios of im- 
pressed electromotive force to current being practically 
the same for all values of current up to that of full load. 
Before determining the synchronous reactance in this 
way the residual magnetism should first be removed, as 
it tends to introduce an appreciable error in the result. 


THE CANADIAN HYDRAULIC LIFT LOCKS. 
By WALTER J, FRANCIS, C.E., Montreal. 
No. III.* 

THE KIRKFIELD HYDRAULIC LIFT LOCK (Continued). 
The auxiliary plant.—The auxilary plant consists of a 
pair of intensifier pumps shown in Fig. 12, which, it is 
believed, are original in design. They are situated on the 
floor of the pit between the two lock chambers. The 
“engine end ” of these pumps consists of a double-acting 
cylinder, 40in. in diameter, working under the head of 
water from the upper reach. The piston of this cylinder 
is cast midway of the length of the piston-rod, which is 
6in. in diameter. The ends of the piston-rod form the 
high pressure “pump end,’ working in cylinders 
bolted to the low-pressure cylinder. The stroke is 24in. 
These pumps work automatically, and, as well as regulat- 
ing the large presses, they furnish the motive power for 
the gates and capstans. The capacity of each pump is 
50 imperial gallons per minute at 640 lb. per square inch, 
either being capable of doing all the work required. A 
small air compressor operates from the head of the upper 
reach, supplying air for pumping purposes. The air lift 
keeps the water down below the floor plating over the 
wells. 

The lockmaster’s cabin.—The lockmaster’s cabin on 
the top of the centre tower is of wood covered outside 
with copper. The interior is finished in the natural 
colour. Large plate-glass windows on all sides give the 
lockmaster an unobstructed view of the whole structure 
and of both reaches for some distance. From this point 
he controls all the operations. All levers are interlocked, 
and he himself can only move them in proper order and 
incidentally permit the gate mechanism to be manipulated 
by his assistants. 

Erection——The problem of transporting the material 
for the lock over a mile and a-half of country road, from 
the nearest railway station to the site, was given con- 
siderable study, for a great many of the individual pieces 
unavoidably weighed 10 tons and over. For this purpose 
a 15-ton wagon was built having a riveted frame and 
axles of structural steel shapes, and steel cast wheels 
with 10in. tires and roller bearings. The gauge of the 
wheels was 6ft. With three teams hitched to this wagon 
the largest pieces were carried with perfect ease. Fifteen- 
ton stiff-leg derricks were used throughout the erection. 
Hand labour was reduced to a minium. For riveting, 
reaming, caulking, pumping and running the derricks 
compressed air was used. The contractors filled the 
upper reach with water, and used the head so obtained to 
run a temporary water wheel. With this they operated 
their compressors and field machine shop. 

Amongst the most ingenious of the special devices 
were the pneumatic wrenches used on the large bolts of 
the presswork. This machine consists essentially of an 
oscillating, double-acting air cylinder, the piston of which 
rotates a box wrench through the medium of a ratchet. 
It weighs about 70 Ib., is readily handled by the men, and 
does the work of 25 men in the same time and in a more 
satisfactory manner. These wrenches were readily adapted 
for heavy reaming and ratcheting. 

Not the least interesting of the erection features is the 


* No. II. appeared May 13th. 


method of press and ram erection adopted. The pieces 
were handled by the 15-ton derricks using four-sheave 
blocks. After each press had been completed the open- 
ing for the cross-over pipe in the inlet section was closed 
with a temporary cover, and the press was filled with 
water to the top. Then the base of the ram was entered 
into the press, the weight being still held by the derrick. 


in what was hitherto a practically unexplored field. 
The higher pressure, 2000 lb., gave stresses ap- 
proaching the elastic limit of the metal, and proved 
beyond a doubt the soundness of the castings. When 
it is considered that the length of a full-size tension 
specimen in the test, 7.e., the circumference of the sec- 
tion, was over 300in. it will readily be seen that accurate 
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As soon as the packing {was placed and "the gland was 
screwed down the derrick hooks were taken off the ram 
base which was then supported on the confined water 
within the press. The next ram section was brought and 
placed upon the base, and after the joint with the base 
had been finished water was permitted to escape from the 
press until the ram settled down through the stufting-box 
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Fig. 13—TEST RESULTS 


the length of the section. In this manner the ram 
sections were placed and immersed successively until 
the top section was in position. 

Hydrostatic tests—The sections of the main presses 
and rams were subject to most rigid tests carried out 
systematically for the whole series. Generally they were 
subjected to a hydrostatic pressure of 1200 Ib. per square 
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inch, being twice the working pressure. A number of 
these castings were tested to 2000 lb. gauge pressure. 
These higher tests proved so satisfactory that it was con- 
sidered unnecessary to continue the tests beyond the 
1200 lb. limit. This hydrostatic testing was intensely in- 
teresting, and gave results of importance and value | 





Fig. 14—DEFLECTION OF 


Fig. 12—-INTENSIFIER PUMPS 


and interesting information should be obtained. The 
normal press and ram sections were ordinarily set up in 
two pairs, and connected by a test-head ring bolted up 
with temporary gaskets at each end. The joint at the 
centre of each being a normally made joint as in the 
permanent work. The hydraulic pressure was applied by 
a steam pump, placed conveniently near. The pressures 
were recorded by at least three hydrostatic gauges of 
standard make, and accurate notes were made of the rate 
of loading, pressures, extensions, and all other information 
that might affect the results. The extensions of the steel 
castings were measured circumferentially by five steel 
tapes spaced equally up and down each casting. The 
tapes were accurately placed and held to a constant ten- 
sion by steel springs. The extensions were measured by 
a vernier, graduated near one end of the tape, and 
matching a corresponding scale graduated at the crossing 
point near the other, so that readings could readily be made 
to the one hundredth part of aninch. The readings in all 
cases showed the greatest extension circumferentially on 
the middle tape, the extension decreasing gradually towards 
the flanges, where it was practically zero. The tape 
measurement also clearly showed which end of the casting 
had been uppermost in the mould when it was poured, the 
lower and consequently the denser, endinvariably showing 
the least stretch. The accompanying diagram, Fig. 13, gives 
the average of the results obtained in twenty-four tests. 
In these tests the length of the specimen was 301 inches, 
and the thickness of metal 3}in. The average elastic 
limit was found to be 33,975 Ib. per square inch, the ulti- 
mate strength 67,246 lb. per square inch, the elongation 
in 2in. 19.9 per cent., and the reduction in area 20.47 per 
cent.—all these being averages. 

Probably the most remarkable result obtained in the 
whole of the forty-four tests conducted for both Canadian 
locks was that on casting No. SB1, where the gauge 
pressure was run up to 2200 lb. per square inch. This 
pressure caused, in the walls of the casting, an average 
stress of 29,100 Ib. per square inch, and the middle tape 
showed an extension of lin. The permanent set result- 
ing from this pressure was 1,%in. circumferentially. 
In order to study the effect of the annealing steel 
castings the founders, the Penn Steel Casting and 
Machine Company, of Chester, Penn., offered to anneal 
a casting in order that we might subject it to a similar 
test. The test was applied with eminently satisfactroy 
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results. The extensions increased directly as the load. 
At 2000 lb. per square inch the elastic extension was only 
tin., and the permanent set was found to be practically 
zero. This proved conclusively that the annealing of the 


| steel castings relieved the initial strains in the walls 


entirely, and left the metal in its theoretical condition. 
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This is shown clearly in the diagram § in Fig. 14, in which 
the full lines refer to the unannealed casting and the 
dotted lines to the one that had been annealed. No 
stronger evidence can be had of the value of annealing 
steel castings. 

The results obtained on the cast iron ram sections are 
no less interesting. They showed that in castings of this 
size the absence of a limit of elasticity in compression for 
cast iron cannot be ignored. In every instance, in the first 
twenty-four tests, a permanent set was almost in propor- 
tion to the applied load. The deformations of the cast 
iron sections were measured on diameters by means of 
ordinary high-grade inside micrometers reading to ;,j/5,in. 

The temporary gasket used for the test rings were of 
leather, which answered the purpose better than any 
other material tried, and Sr to adapt itself readily to 
the variations of the specimen during the test. 

The tests showed the steel castings to be absolutely 
tight, while in a few cases the iron castings showed slight 
traces of oozing at the higher pressures. In these in- 
stances the tests were discontinued, and the sections 
allowed to stand two or three days under the pressure of 
compressed air at about 40]b. gauge pressure, when the 
tests were again resumed. In every case it was found 
that the intervening time had given the iron castings 
ample opportunity to tighten themselves. The tightening 
was probably due to the formation of oxide in the pores 
of the casting, which effectively closed these minute 
passages against the entrance of water. The above are 
the most interesting details of the Kirkfield lock as they 
recall themselves to the writer. The structure in opera- 
tion is reported to be giving complete satisfaction in every 
particular. 





CONTINUITY OF SUPPLY IN MODERN POWER 
STATIONS. 
By H. |. LEWENZ. 

In the early days of electric light and power it hap- 
pened quite often that many houses were simultaneously 
plunged in darkness, tramway systems were brought to a 
standstill, and industrial concerns had to stop work, owing 
to a failure of the supply, and the users suffered much in- 
convenience and loss of time and money. These inter- 
ruptions, although often only of short duration, were of 
comparatively frequent occurrence, so much so that it 
became necessary to make obligatory the use of the no- 
load automatic cut-out as an adjunct to all motors. 
These cut-outs were not in use at first, with the result 
that when the supply was interrupted the motor remained 
connected to the mains, and on the line being made live 
again there ensued a heavy rush of current blowing the 
motor fuses, or, more often than not, the main service 
fuses, so that the user had to wait until the supply com- 
pany could send to replace them. It is no wonder then 
that the confidence of the general public in the reliability 
of the supply was not very great. 

The causes of failure were many and various. Inter- 
ruption might be local, owing to a distributor fuse becom- 
ing overloaded at the feeding point, or the whole station 
may have been shut down temporarily because a mouse 
or similar animal had attacked the insulation of a high- 
tension transformer, or because an unduly energetic 
switchboard attendant acted without forethought. The 
failure of the insulation of a dynamo or cable, the sudden 
heating of an engine bearing, the bursting of a steam 
pipe, lack of boiler power coupled with bad coal and poor 
draught, loss of feed-water, fire, flood, lack of stand-by 
plant and the imperfections of instruments and plant 
generally, were among the many direct or indirect causes 
of irregularity in the supply. 

Now-a-days the case is very different, the use of electric 
light and power has increased enormously, and it is usual 
to fit out new houses of the better class for electric light 
without also installing gas. The largest industrial concerns 
take power from the “ street,” and place absolute trust in 
the capability of the power station to supply them con- 
tinuously with the energy necessary to carry on their work, 
and hundreds of thousands of people in London and other 
great cities depend daily on the power-house to carry 
them to and from their work by tram or train. From the 
above considerations it must be clear how essential it is 
for the power-station engineer to study his arrangements 
with a view to securing unbroken continuity of supply. 
The essence of success lies in the high quality of the 
plant, the proper arrangement of the same, and in an 
almost equal degree on the organisation and efficiency of 
the staff. 

The latter we do not propose to discuss in detail in the 
present paper. Itis a rule that any and every separate 
part of the plant, on the proper working of which this 
continuity depends, should either be in duplicate or 
should be provided with adequate reserves, according to 
the merits of each particular case, and, of course, with 
due regard to economy, for which latter consideration it 
is clear that actual duplication cannot be carried very 
far. It will be seen that the estimation of the required 
reserve power calls for discrimination and experience. 

The failure of any portion of the plant may be due 
either to purely external or fortuitous causes, or may be 
due to gradual deterioration. The former may be 
prevented by vigilance on the part of the attendants and 
foresight on the part of the engineer responsible for 
general arrangement of the station. On the other hand, 
failure, due, for instance, to a strictly undiscoverable 
flaw in a forging, a comparatively rare occurrence, may 
be classed as a pure accident, and as such unavoidable. 
The mouse—alluded to above—was at the time an 
unforeseen occurrence, but now-a-days protection is 
provided, precluding a repetition of any similar accident. 
Deterioration can almost always be prevented by constant 
care in examining, testing, and proving the plant, and in 
keeping it clean and in proper condition. The word 
deterioration as here used means abnormally rapid 
deterioration, and not the slow process of depreciation 


| quarters of its full rated output. 





which is due to the efflux of time. Here it may be well 
to say that no amount of ingenuity or care can prevail 
if inferior plant is installed. The whole elaborate scheme 
of defence against interruption is sometimes destroyed 
by the practice of giving the order to the lowest tender, 
perhaps to a foreign manufacturer, but, anyhow, to a 
firm which, in order to obtain the order, must either work 
at a loss or deliberately supply inferior material. The 
shortsightedness and the extravagance of this policy has 
been proved again and again, but many of those con- 
cerned do not seem capable of learning the lesson. 

We now come to the question of stand-by plant or 
reserves, and here it should be remembered that a power 
station, such as we speak of, has to run day and night, 
year in and year out. A failure of supply due to a fault 
must, if possible, be met instantly by disconnecting and 
replacing the faulty apparatus. Let us take a simple case. 
The station is provided with five steam dynamos, each 
of 2000 kilowatts normal output. Four sets are running 
fully loaded, giving a total output of 8000 kilowatts, 
which is the top load for the station. One dynamo fails, 
and at once the stand-by set is run up to speed, and 
switched in. Now, suppose that instead of providing a 
stand-by set equal to each of the other generators, the 
engineer only puts down four sets, but makes them of 
such a size that they can each comfortably take up 
an additional load equal to one-third of their normal 
output, then, in the above case of failure, the 
remaining three machines take up between them the 
2000 kilowatts that the fourth one was doing, i.e., they 
will each be turning out about 2670 kilowatts. As the 
failure occurred at top load these machines would soon 
be eased off to nearly their normal load. This example 
illustrates two methods of installing reserve plant. In the 
case where only four machines were supplied, three must 
do all the work while the fourth is being repaired, and 
this may take days ; it follows therefore that each of the 
four machines must be designed to run normally at three- 
This last arrangement 
is cheaper as regards capital cost, but the average steam 
consumption will suffer, and one is apt to lose in running 
costs what is gained in capital outlay, though much 
depends on the design of the steam engine. On the other 
hand, the dynamo or alternator will be all the better for 
not being run at or near full load for any length of time. 
To prevent deterioration it is necessary to be able to lay 


off plant for examination and repair, and this fact, as | 


well as the possibility of unforeseen accidents, demands 
the provision of adequate reserves. It is true that one 
can choose one’s time for minor repairs, but the cleaning 
and re-tubing of a boiler, or the thorough overhaul of an 
engine cannot be done during the hours of light load, nor 
even in 24 hours, and so it will, from time to time, be 
necessary to use the reserve plant, each engine, or boiler, 
or whatever part of the whole plant it may be, taking its 
turn to be laid off. 

In the following the writer proposes very briefly to 
draw attention to the many different portions of the 
modern steam-driven power plant, which may, by their 
failure, either entirely or partially cripple the supply, and 


to point out in what way and to what extent the engineer | 1 
| the firemen time to get the fires well away under the 
| stand-by boilers. 
| stand-by that is necessary becomes a serious item, and 


may protect himself from such risk. It will be convenient 
to discuss the plant under three general headings : 
A. Steam Power Generating and Distributing Plant. 
B. Electric Power Generating Machinery. 
C. Electric Power Distributing Plant. 
These again may be sub-divided as follows ;— 
A. 1. Coal Supply, Water Softening and Purifying, 
Feed Pumpsand Mains, Feed-water Heaters, «ce. 
. Boilers, Flues, Mechanical Stokers, «ce. 
. Main and Auxiliary Steam and Exhaust Pipes. 
. Prime Movers, including Condensing Plant. 
2. Main Generators and Exciters. 
. Switchboards, &e. 
2. Mains, Sub-stations, Batteries, Kc. 
3. Light and Power Distribution in the 
House. 


A.—STEAM POWER GENERATING AND 
PLANT. 


(1) Coal-handling machinery.—This part of the plant 
is not strictly essential to continuity. It is only worked 
at intervals for the purpose of bunkering the coal; it 
generally includes a conveyor, which feeds the hoppers to 
each boiler and carries away the ashes as well. The 
work done may at a pinch be carried out manually and 
by cartage. 

Water softening and purifying plant.—This is 
indirectly a very necessary piece of apparatus, for without 
it the boilers would rapidly lose their efficiency, owing to 
the deposit of scale, and this would be followed by the 
burning of tubes or furnaces with well-known disastrous 
results. The saving of coal alone, due to keeping the 
inner surfaces of boilers free from deposits, which are 
bad conductors of heat, will repay very considerable out- 
lay on an efficient means of purifying the feed water ; to 
this must be added the not unimportant item of labour 
saved in cleaning the boilers. 

Feed pumps, dc.—The feed pumps are of prime 
importance, and too much thought and care cannot 
be spent on their proper arrangement. They should 
be subdivided into a number of independent sets, 
each set consisting of a suitable number of pumps, 
according to the number and size of the boilers. 
Steam should be supplied from auxiliary ring mains, 
these rings being connected to the main steam pipes 
at different points, and valves should be inserted at 
proper intervals, so that the laying off of one portion of 
the ring will temporarily disable the minimum number of 
pumps. This duplication must also be carried out on 
the water side of the pumps. The suction should be 
connected to two independent sources of supply ; in many 
cases an artesian well is sunk on the premises, and is 
drawn on regularly, while a water supply company’s main 
is brought into the works as a stand-by, or, failing that, 
there is generally a river or canal to which recourse may 
be had. There should be two separate delivery mains 
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with cross-connections to each set of pumps. It is con. 
venient to have two check valves on the boilers conneeted 
to these mains, so that in one battery of three or six 
boilers all the left-hand check valves are connected to 
one delivery and the right-hand ones to the other. Th 
shorter these mains are the better, and means should ™ 
provided to neutralise any shock from the pumps. The 
valves for changing over from one main to the other 
should be placed in a convenient position, so that 
they can be got at promptly, and all valves should 
be plainly marked on some simple system so ag 
to prevent mistakes. This is an important point, gg 
in the excitement of an emergency a wrong valve 
may be opened or closed, thus perhaps aggravating the 
interruption and increasing the damage. Where very 
large boilers are used, each fitted with its own econo. 
miser, it is good practice to instal two feed pumps to 
every pair of boilers. Each pump must be capable of 
supplying both boilers when steaming at their full rated 
evaporation, and the deliveries are cross-connected so that 
the pumps can be worked independently or in common 
Even when sub-division is not carried out to this extent, 
the economisers should be divided up, one being allotted 
to each battery of three or, at the most, six boilers. Each 
economiser must have by-pass arrangements, so that both 
the water and flue gases may be diverted without causing 
any disturbance to the steam plant generally. Great 
attention should be given to the upkeep of this type 
of feed heater. There are many joints and parts all 
under high pressure, the failure of any of which might 
have disastrous consequences. . 
Heater “ Detartarizers ” of the Chevalet type are some- 
times used, especially when the auxiliary steam plant is 
non-condensing, the exhaust being led through the heater, 
These heaters not being under pressure the water inlet 


| is controlled by a float valve, the base of the apparatus 


forming a hot well ; care must be taken to keep the valyes 
in good working order, and a by-pass must be arranged to 
admit water direct to the pumps ‘in case of need. 

In cases where the water is drawn from: a deep well, 
the well pump wil! generally be motor driven, but it may 
be worth while to instal a small steain engine as stand-by 
to the motor in case of interruption of the current locally, 
Town water is generally expensive, and the cost of this 
would thus be saved, and, on the other hand, if the 
stand-by water supply is a canal.or river the water will 
probably be so full of impurities that it will be bad for 
the boilers. This will be the case in spite of the water- 
softening plant, because the latter will be adjusted to deal 
with the comparatively pure well water, and the proper 
proportions of the necessary chemicals cannot well be 
altered at short notice. 

(2) Botlers, flues, mechanical stokers, dc.—The neces- 
sary reserve boiler power may be assured in two ways. 
First, by having a certain number of boilers under full 
steam, but not steaming; and, secondly, by using boilers 
whose normal maximum evaporation may be considerably 
increased by forcing, but without risk of injury. In 
stations subject to sudden fog loads the reserve power in 
the boilers under steam should be able to cope instantly 
with the first increase of power required, and thus give 


Under such conditions the amount of 


there is only one way in which this can be reduced, and 
that is by providing large storage batteries at the different 
main feeding points of the distributing system. The 
feasibility and economy of this alternative depends on 


| the nature of the supply, and will be discussed later on. 
| In addition to the boilers standing by under steam 


we have to take into account the necessity for 
laying off boilers for examination and repair. 

No rule can be given for the percentage of reserve power 
that should be allowed for. Each case must be decided 
on its merits, and among other things the character of 
the load, type of boiler, quality and nature of fuel to be 
used, must affect the designer's decision. It should also 
be remembered that the success of any arrangement 
will depend greatly on the practical experience of the 
responsible engineer. In this connection the advantages 
of artificial draught may be pointed out, thus avoiding 
great outlay in chimney shaft construction, and at the 
same time obtaining a large range of draught. The 
steaming plant should be weil] subdivided, each battery 
having its separate flue which can be isolated for repairs. 
Not less than two main shafts should be provided, and 
these again may be internally subdivided and inter- 
connected by means of dampers, to form the uptakes 
for the various batteries. In arranging these cross- 
connections, both in the flues and in the pipe work 
generally, simplicity must not be sacrificed in order to 
have the greatest possible number of ways of leading 
away the gases, the water or the steam. It is a difficult 
matter requiring discrimination and experience to know 
where to draw the line between the remotely possible and 
the more probable contingencies which may arise, apart 
from what. we may term certain periodic requirements, 
such as repairing, cleaning, and testing. Artificial draught 
is induced by motor or steam-driven fans, which may, for 
instance, be fitted as by-passes to the main uptakes. 

Mechanical stokers, éc——When coal is the fuel in use 
some form of mechanical stoker will generally be installed, 
and these, together with the economiser scraper gear, are 
generally motor-driven. It is important to have a steam- 
driven stand-by here, as the effect of even a very short 
stoppage of the grates will play havoc with the steam 
pressure. We may here point out the great advantage 
obtained by the use of oil fuel or blast-furnace gas in the 
way of regulation and the greater simplicity of the means 
to be adopted for bringing the fuel to the furnaces, not to 
speak of the absence of ash and clinker. 

Strict attention must be given to the proper locking 
arrangements on the blow-off cocks and spanners, and 
the padlocking of boiler or other steam valves when men 
are working in or about the boilers or steam mains. 
Although neglect of these precautions will not necessarily 
cause an interruption to the supply, it may do worse by 
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ng to loss of life and so lowering the confidence which 


gle should feel in their superior, in whose hands 
they must literally trust their lives, and to whom they 
ghould therefore be able to yield implicit obedience 


without any misgivings. Where superheaters are in use 
the chief risk is the burning of the tubes if they are left 
dry while the fire plays on them, for instance while 
stean is being raised ; means must therefore be provided 
for flooding them. The proper illumination of the gauge 


glasses, the building in of inspection doors to the fires 
(where feasible), the provision of reliable draught gauges 
to each boiler, and the installation of CO, recorders or flue 
gas analysers, will each in their way conduce to the 
efficiency and reliability of the steam generating plant. 


(3) Steam mains, auxiliary mains and exhaust pipes.— 
It is most difficult to make a satisfactory arrangement of 
the steam pipes from a “continuity” point of view. We have 
to compromise matters for economical as well as mechani- 
cal reasons, and also for the sake of simplicity. We want, if 
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possible, to arrange things so that any boiler or group of 
boilers may be able to supply steam to any engine or en- 
gines, and if there is a failure of the steam main atany given 
point we want a minimum number of engines or boilers to 
be isolated by this failure. This object is perhaps best 
attained by means of a ring main—Fig. 1—the boilers 
and engines being “tee-d” off this main with isolating 
valves between the branches. A simple ring main has 
the disadvantage that the pipe has to be of sufficient 
cross-section, at every point, to take the whole of the 
steam for the engines, and with larger powers this 
becomes impracticable owing to the size of the main. To 
meet this difficulty cross pipes are arranged—Fig. 2—so 
that the steam has two or more paths open, but this again 
increases the number of valves which are already too 
numerous. Another method, which is, however, rarely 
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adopted, is to have two entirely separate and self-con- 
tained systems, each consisting of one main with 
the necessary branches, and each engine and boiler 
must then have two stop-valves, and separate steam con- 
nections. This system also involves a considerable 
number of valves. To take the case of the station 
alluded to above—and this would apply to much larger 
stations—having four 2000-kilowatt generating sets, each 
capable of increasing its output by 33 per cent., a 
suitable arrangement would be to serve each engine with 
its own battery of, say, four boilers, each boiler evaporat- 
ing normally, say, 15,0001b., and 18,000]b. when forced. 
There would then be four main steam pipes, one to each 
engine, and these would be interconnected by a steam main 
provided with isolating valves as shown in the diagram 
—Fig. 8. This main would ordinarily only act as an 
equaliser. Here we have to face the possibility of a 
whole battery being isolated through a fault in the 
main, and there must therefore be sufficient reserve 
power in the other three together to meet such a case. 
It is important that the isolating valves on the steam 
mains should be opened and closed at frequent and 
regular intervals so as to keep the spindles free, and to 
ensure that the valve faces remain clean and tight. 
These valves must be ‘easily’ accessible, and as. it 
1s sometimes desirable: to..be able to close them 


All large steam valves should be provided with by-pass 
valves in order to maintain an equal pressure while 
closing the main valve, or conversely to warm up and 
equalise the pressure before opening up a section that 
has been laid dead. With regard to the steam connec- 
tions to the auxiliary plant, these should preferably be 
supplied by an auxiliary ring main, which must be fed 
from a number of different points so as to prevent the 
possibility of the supply to the auxiliaries being inter- 
rupted by the isolation of a portion of the main steam 
supply pipe. 

Provision has to be made for expansion. This is 
accomplished in a variety of ways. The pipe connecting 
the boiler to its steam range is generally made with an 
ample bend, frequently ofinverted U-shape. The mainitself 
may be slung from overhead girders, or supported from 
below ; but, in any case, the bearings should be taken by 
hard steel roliers to allow movement to take place longi- 
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tudinally. The main must be anchored suitably to prevent 
undue vibration, which in long lengths of pipe may become 
a serious matter setting up enormous stresses on the shorter 
branch pipes. The next thing to consider is drainage. 
The presence of water in the mains may have a disastrous 
effect in three ways :—First, water may get into the 
cylinders of the engine. This is met by providing each 
engine with a receiver or separator, which collects the 
water and allows it to drain away, generally through some 
form of automatic steam trap, or it may be worked by 
hand with a small stop valve. A detail worth noting is 
the provision of a cock in the drain pipe close to the 
separator and between the latter and the trap or valve ; 
this permits the adjustment of the trap and regrinding 
of the valve without putting the separator out of com- 
mission. Secondly, “water hammer” may take place 
owing to water lodging in a “ pocket,” and being driven 
out by arush of steam. As is well known, many serious 
accidents have been due to this action. The remedy is 
to avoid pockets, or if unavoidable to attach a receiver 
and drain. Thirdly, unequal contraction takes place 
when water is allowed to collect at any point, owing to 
the metal cooling in the immediate neighbourhood, with 
the result that dangerous strains are set up in the pipe. 

When the station is “condensing” the exhaust pipes 
must be provided with atmospheric relief valves; these 
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are usually spring loaded. To make sure that these valves 
are not sucking air when closed, it is a good thing to 
provide a water seal. Where reciprocating machinery is 
used the installation of an efficient oil separator between 
the engine and condenser is of the greatest advantage. 
It is of great importance to see that the flanges of 
exhaust pipes, which are generally of very large diameter, 
make a good air-tight joint when they are erected; other- 
wise they will give constant trouble by leaking, a difficult 
matter to remedy when they are once in position. 

Among the most serious interruptions may be reckoned 
those caused by boiler explosions and the like. The 
delay before normal conditions are reached again is 
sometimes very considerable. The terrific noise of 
escaping steam, and the dense clouds of white steam, 
render prompt action difficult and dangerous. Aninstance 
of this kind occurring to the writer in the course of his 





quickly at a distance, chain or bevel gear should be fitted. 


experience may be of interest. The station, a large one, 


had six batteries of five boilers each, and each battery 
had its own steam main, which was connected at each 
end to an omnibus pipe. The arrangement is shown 
diagrammatically in Fig. 4. The batteries are lettered A 
to F, and the omnibus pipes are numbered 1 to 4. 
These latter were connected to an equaliser pipe in the 
engine-room. There were in addition two cross con- 
nectors joining battery mains A to C and B to D, and 
from these short branches led into bus pipes, Nos. 2 
and 8 respectively. The principal isolating valves are 
shown in the diagram, but the steam pipes to the indi- 
vidual boilers are omitted for simplicity. The condition 
of affairs just before the accident was as follows :— 
No. 4 bus pipe was dead, Nos. 1, 2, and 3 were all 
feeding into the engine-room. Batteries B, E, and F 
were steaming. Batteries A, C, and D were shut down, 
or at all events had all boiler stop-valves closed. 
All isolating valves were open except those in No. 4 
bus main. Boiler pressure was 175 |b. per square inch. 
Then the body of a stop-valve on one of the boilers of 
D battery fractured in such a way as to open the D 
battery main to the atmosphere through a full bore of 
6in. diameter. Owing to the dense volumes of escaping 
steam it took some little time before it was realised 
exactly what had happened, the noise being such that 
conversation was impossible; orders had to be given by 
signs or by writing with chalk on the floor of the boiler- 
house. The quickest way to cut out the fault was 
obviously to shut valves D, and Ds, but unfortunately 
these were unapproachable. It was, therefore, decided to 
throw the whole load on to B battery, isolating the rest of 
the mains. This was done by closing, in the engine-room, 
valves K, and Kz, and, in the boiler-house, A; and B, on 
the crogs-connectors. The supply of steam to engines 
was thus assured for a short time at all events. Then 
the valves Mz and M; on bus pipes 1 and 2 and E, on E 
battery main were closed, thus cutting off the fault from 
the live steam supply. Valves D; and D, could then be 
got at, and as soon as they were closed all before-men- 
tioned valves were reopened, so that normal conditions 
prevailed once more. In spite of every effort the steam 
pressure at the engines was down for 17 minutes. Three 
men had been sent to each sluice-valve, but owing to the 
difficulty of giving orders clearly the men who were sent 
to close B; actually commenced closing S B, the two 
valves being close together, and had this not been 
observed in time the engines would have been brought 
to a complete standstill, and so caused further delay. 
All the boilers had, of course, lost a great deal of water, 
and some anxious moments were spent until the water 
began to reappear in the gauge glasses. By great good 
fortune there was no loss of life, and the accident, 
occurring as it did in the morning, when the load was 
comparatively light, caused less inconvenience than 
might otherwise have been the case. This example 
shows both the advantages and drawbacks under certain 
conditions of an inter-connected system, but it emphasises 
more particularly the importance of being able to work 
valves from a distance, as is now being done in a few 
cases by means of electricity. If valves D, and D, had 
been controlled from the stokehold platform instead of 
being worked from points on the range itself, the period 
of interruption would have been reduced to two or three 
minutes instead of seventeen. Finally, we have here an 
instance of failure of material, viz., the cast iron body of 
the valve, which had stood the racking strains it was 
subjected to for a long time, but ultimately gave way. 
This points to the necessity of putting steam fittings of 
all kinds to the severest tests before using them. Probably 
a good steel casting would be better than cast iron in such 
a case. 








A NEW HOWITZER SHELL. 


For several years past the artillery authorities of the 
French and German armies have been experimenting 
with a view to obtaining a “universal” artillery projec- 
tile, which shall be effective both as a shrapnel and a 
high explosive shell. The Germans have been the first 
to realise this ideal by the introduction of a universal 
shell for their 4.2in. field howitzer equipment. This shell 
is of the type patented by Messrs. Ehrhardt, and is, in 
effect, a shrapnel with a high explosive burster of picric 
acid in the head. It has the ordinary arrangement of 
bullets and diaphragm, with a driving charge in the base, 
but the bullets are packed in trinitrotoluol instead of resin. 
When the shell is burst in air by the time fuse, the flash 
from the fuse is led through a channel containing perfo- 
rated pellets of compressed powder. This channel passes 
round the high explosive burster, without communicating 
with it, and leads the flash to the central tube communi- 
cating with the black powder charge in the base of the 
shell. The bullets are then blown out in the ordinary 
manner, except that the trinitrotoluol among them takes 
fire and burns without exploding, producing a cloud of 
smoke which increases the visibility of the burst. The 
head with the high explosive charge is blown off, and flies 
forward, bursting on striking the ground. 

When the fuse is set to burst the shell on percussion, 
then the percussion part of the fuse acts upon impact, 
and the flash from the cap passes to a primer of fulminate, 
which detonates an exploder of gun-cotton powder, which, 
in turn, detonates the main picric acid charge. The 
intention is that the detonation shall also be communi- 
cated to the trinitrotoluol among the bullets. But it 
would appear that this cannot be reckoned on with 
certainty unless the shell strikes on rock or hard ground. 
However, even if the picric acid alone detonates, the effect 
is to burst the shell violently, blowing the bullets and 
fragments in all directions, even to the rear, so as to take 
in reverse men’ behind gun-shields or parapets.- When 
burst in this manuer the shell explodes instantly on impact, 
producing only a small crater, and giving little breaching 
effect. When it is desired to attack casemates or to 
breach parapets, the fuse is set before firing to “ delay 











action.” By moving an index on the head of the fuse, 
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the flash from the percussion part of the fuse is diverted 
to a channel in which a short column of compressed 
powder is interposed, so as to give a delay of a quarter of 
a second before the flash reaches the fulminate and 
detonates the burster. This enables the shell to bury 
itself before bursting; the man-killing effect is then 
insignificant, as the splinters remain in the hole, but the 
mine effect is very powerful. 

The universal howitzer shell contains 38 per cent. of 
bullets as against 50 per cent. for ordinary shrapnel. It 
is thus less efficient when burst in air. It has, how- 
ever, this advantage, that the trajectory can be corrected 
by observing the fall of the head, which explodes when it 
strikes the ground. But the great advantage of the new 
projectile is that it renders a greater number of shell 
available for any particular nature of fire, since it is 
efficient against any target, and especially against 
shielded guns. 








THE BRAZILIAN SCOUT-CRUISERS. 


Tue Brazilian navy may be divided into two distinct 
parts—the present fleet, and the vessels ordered in Great 
Britain under the administration of President Alfonso 
Penna, according to the 1906 naval programme. The 
present fleet may be said to be composed of 31 units, 
including eight small vessels for the patrol of the 
inland river stations, and three transports. These 
ships are all somewhat old, with the possible excep- 
tion of the two coastguard cruisers, Deodoro and 
Floriano, of 3162 tons each, and the four torpedo 
destroyers, Tupy, Tymbira, Tamoyo, and G. Sampaio, of 
1190 tons. The cruiser Barroso, of 3450 tons, is to 
be turned into a modern training ship. The new 
Brazilian fleet will be composed of three battleships of no 
less than 19,280 tons each, the Minas Geraes, the Sao Paulo 
and the Rio de Janeiro; two scouts, the Bahia and the 
Rio Grande do Sul; ten torpedo-boat destroyers of about 
560 tons displacement; three submarines and two 
auxiliary vessels. The Minas Geraes,.built by Sir W. G. 
Armstrong, Whitworth and Co., Limited, has recently 
arrived in Rio Harbour, and the Sao Paulo, built by 
Vickers, Sons and Maxim, Limited, is now undergoing 
official steaming, gunnery, and armament trials, and is 
expected to hoist the Brazilian flag, and leave Barrow- 
in-Furness for Rio de Janeiro in July. These sister 
battleships have previously been fully described and 
illustrated in THE ENGINEER, notably in our issues of 
September 11th and 18th, 1908, and April 23rd, 1909. In 
THe Enaineer of July 2nd last appeared a detailed 
illustrated description of the Matto Grosso, one of the 
aforementioned ten torpedo-boat destroyers, all of which 
have been constructed by Yarrow and Co., Limited, of 
Scotstoun, Glasgow. As supplementing the illustrations 
given in our issue of April 29th, we are enabled now to 
present our readers with some details of the two scouts— 
the Bahia and the Rio Grande do Sul—both of which 
have been built by Sir W. G. Armstrong, Whitworth and 
Co., Limited, from designs prepared by Mr. J. R. Perrett, 
some time the coadjutor and now the successor of Sir 
Philip Watts at the Elswick shipyard. 

The Bahia and the Rio Grande do Sul were projected 
to meet certain specified requirements of the Brazilian 
naval service, and they may be regarded as a develop- 
ment of the scout type represented in the British Navy 
by H.M. scouts Adventure and Attentive, which were 
also designed and built at Elswick five years ago. In THE 
ENGINEER of August 4th and 11th, and December 22nd, 
1905, elaborate data respecting these two vessels were 
published, but it may be convenient here to recall the 
fact that the Adventure and Attentive proved on trial to 
be the fastest of their class, which was composed of eight 
vessels. The Adventure attained a speed of 25.4, and 
the Attentive 25.88 knots. These eight scouts of the 
British Navy are of different dimensions, the lengths 
varying between 374ft. and 360ft., the beams between 
40ft. and 38ft. 3in., and the draughts between 13ft. 10}in. 
and 12ft. 6in. The displacement ranges between 3060 
tons and 2620 tons, and the horse-power developed on 
trial between 17,500 and 14,300. The Bahia and the Rio 
Grande do Sul are not unlike the scouts of the British 
Navy, but they are slightly larger and heavier than 
the Adventure and Attentive, their main features 
being as follows :—Length, overall, 401ft. 6in.; length, 
between perpendiculars, 380ft.; breadth, moulded, 39ft. ; 
depth, moulded, 23ft. 6in.; draught (mean), 13ft. 6in. ; 
displacement, 3102 tons; bunker capacity, 650 tons ; and 
complement, 320 officers and men. The Bahia and Rio 
Grande do Sul each carry an exceptionally powerful 
armament for vessels of their type—ten 4.7in. guns, 
six 3-pounders, and two 18in. above-water torpedo 
tubes. A protective deck runs the whole length of the 
vessel in the neighbourhood of the load water-line. It 
weighs 30 lb. per square foot, and on the slopes, in 
the way of the machinery and magazines, 60 lb. per 
square foot. There is a conning tower of nickel steel, 
3in. thickness. The propelling machinery is of the Par- 
sons turbine type, having three lines of shafting, with 
one propeller on each shaft. The turbines are arranged 
in one engine-room, and consist of one high-pressure and 
two low-pressure ahead turbines, with two cruising tur- 
bines working in series with each other, and with the 
high - pressure and low-pressure ahead turbines for 
economical steaming at low powers. The high-pressure 
aheed turbine is arranged on the centre shaft and the two 
low-pressure turbines one on each wing shaft. The 
cruising turbines are arranged one on each of the wing 
shafts, and they are placed at the forward end of the low- 
pressure turbines. The wing shafts are arranged for 
working astern, the astern turbines being embodied in the 
aft end-of the low-pressure turbine casings. The starting 
and mancuvring gear has been specially designed for 
easy manipulation. In addition to the main steam con- 
nections to the high-pressure ahead turbine, separate 
steam connections with regulating valves are fitted to 





each of the cruising turbines. For economy at low 
powers steam is admitted to the high-pressure cruising 
turbine, exhausting into the intermediate-pressure cruising 
turbine, and thence passing through the high-pressure 
ahead and low-pressure ahead turbines to the condensers. 
A self-closing valve is fitted on the intermediate-pressure 
cruising turbine to shut off automatically the steam con- 
nection to the high-pressure cruising turbine, when it is 
desired to work at higher powers with the intermediate- 
pressure cruising turbine taking live steam. Separate 
and independent steam connections are fitted to each of 
the low-pressure ahead and low-pressure astern turbines, 
with specially designed valves at the starting platform for 
quick maneuvring with the wing shafts. All the turbine 
bearings and plummer blocks are arranged forforced lubri- 
cation, three pumps being supplied for this purpose, two in 
the engine-room and one in the tunnel, together with a 
complete system of coolers with water service pump and 
tanks, &c. The main air pumps are of the independent 
direct acting type, two in number, one for each con- 
denser. One independent dry air pump is fitted to work 
in conjunction with the above to augment the vacuum; 
this pump is of the twin type, driven by a two-cylinder 
engine, and fitted with forced lubrication. The con- 
densers are two in number, arranged in the wings of the 
ship; they are cylindrical in form, with conical ends, 
made of gun-metal, and have a total cooling surface of 
16,500 square feet, the circulating water being supplied 
by two pumps of the centrifugal type, driven by inde- 
pendent single-cylinder engines. The propellers are three- 
bladed, the bosses and blades being cast solid of manga- 
nese bronze; the wing propellers are arranged to work 
outwards when going ahead. The shafting throughout 
is made of fluid compressed steel, bored hollow. 

The distilling and evaporating machinery supplied is of 
ample capacity, two evaporators capable of supplying 70 
tons of water per 24 hours, and one distilling condenser capa- 
ble of condensing all the steam from the evaporators being 
fitted. The evaporators are arranged to work under the 
closed exhaust system, the steam pressure in the generating 
coils being 25 lb. per square inch taken from the auxiliary 
exhaust system or the auxiliary steam service. The 
usual circulating fresh water and brine pump, also 
evaporator feed pumps, are supplied and fitted complete 
with the distilling plant. A raised platform or deck is 
fitted at the after end of the engine-room to accommodate 
the dynamos, steering engine, and air compressors. 

The boilers are of the Yarrow water-tube type, ten in 
number, designed for a working steam pressure of 250 lb. 
per square inch, and are arranged in two compartments. 
They are designed to work under the forced draught 
closed stokehold system, and have a total heating surface 
of 35,000 square feet and a total grate area of 665 square 
feet. All the boilers are fitted with automatic feed regu- 
lators. Air is supplied to the stokeholds by eight steam- 
driven fans of the double-inlet type, the fan engines being 
of the enclosed type fitted with forced lubrication. The 
feed-water is supplied to the boilers by four main and 
four auxiliary feed pumps of Weir's direct-acting type, 
and is delivered through grease extractors, one extractor 
being fitted in the discharge pipe to each boiler. A steam- 
driven air compressor is fitted for cleaning the boiler tubes 
externally by an air jet. Two pumping engines of the 
duplex type are fitted for fire and bilge purposes, each 
pump being capable of supplying 80 tons of water per 
hour. Steam ash hoist engines with improved automatic 
stop motion are fitted in each stokehold. 

As supplementing the information given in the eleva- 
tion and plan drawing reproduced on page 515, it may 
be said that on the upper deck the whole space aft 
under the poop is devoted to the accommodation of the 
principal officers. The captain has a suite of apartments 
at the extreme after end, and on the starboard side for- 
ward is the wardroom, while the port side is subdivided 
into compartments for senior officers. Forward of the 
poop the space is devoted to entrances to various com- 
partments below, and a special room is reserved for a 
complete installation of Clayton’s disinfecting machinery. 
Adjoining and aft of the engine-room hatch is a boat- 
hoisting and steam warping winch, to be used for raising 
and lowering boats and general deck work. The boiler 
hatch casing extends about one-third the length of the 
vessel, and in this casing are arranged the officers’ and 
ship’s galleys, the ship’s bakery, and the various 
entrances to the stokeholds, whilst at the extreme fore 
end of the casing is the Marconi wireless telegraphy 
operator’s room. Forward of the boiler hatch casing is 
the crew space, and the accommodation here provided 
comprises lavatories on both sides, pantry and mess for 
warrant officers, sick bay, and dispensary. There is a 
large mess-room accommodating 140, and immediately 
forward is the capstan engine, whilst the space around is 
devoted to the stowing of bags and seamen’s effects. On 
the lower deck the bulk of the space abaft the machinery 
compartment is devoted to the accommodation of officers. 
There are eleven double-berth cabins and five single- 
berth cabins, together with bathrooms and lavatories, 
whilst forward is a dining-room for junior officers and 
various provision rooms, which latter include one cold store. 
The refrigerating plant—J. and E. Hall, Limited—con- 
sists of two sets of C O02 machinery, each of 60,000 B.Th.U. 
capacity. The installation is intended primarily for use 
in conjunction with the thermo-tanks for maintaining alow 
temperature in the magazines. Forward, on both sides, 
is the engineers’ workshop, where minor repairs will be 
carried out, and a store. This apartment is fitted 
with planing and drilling machines, and lathes, which 
will be worked either by muscular power or by electric 
motors. The space in the centre is taken up by the hatch 
to the engine-room skylight, which is provided at the 
level of the protective deck with armour covers for use 
during action. The space on this deck above the boiler 
rooms is occupied by uptakes and airlocks for entrance to 
the stokeholds, and on ,both sides, extending the whole 
length of the machinery space, are the coal bunkers. 
Forward is the stokers’ and seamen’s wash-place, fitted 
with lockers, bath, and washbasin, &c., and also with 
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shower baths. There are seven double-berth and or 
. : : : 2 ie 
single-berth cabins for warrant officers, while there aro 
two mess compartments forward of these devoted to the 
use of the crew, and in which 112 men can be fed. The 
platform deck has been arranged aft in order to Pei 
modate the magazines and shell rooms, of which ia. 
: : 3 € 
are six at this end of the ship, and the spaces at the sides 
are taken up by various stores. The steering gear ig of 
the Elswick design, and is of the screw gear type. In the 
hold there are five magazine and two shell rooms 
immediately forward of the boiler rooms, and the side 
spaces are occupied by electrical, armourers’, carpenters’. 
and warrant officers’ stores. There is a large number of 
fresh-water tanks of various dimensions, which are capable 
of being connected or disconnected, so-that in the ey ent 
of the water in any particular tank becoming foul jt 
can be isolated and the bulk saved from pollution. 

In view of the large range of temperature experienced in 
South America, it is evident that special care has been 
exercised in the design of the Bahia and Rio Grande do 
Sul in order to ensure healthy conditions for the personnel, 
The provisions made to guard against and minimise the 
extreme heat to which these scouts will often be subjected 
have been as thoroughly thought out in connection with 
the living accommodation, and with keeping the mavavines 
cool, as has been shown to obtain in the machinery 
departments, with their ample space and mechanical as 
well as natural means of ventilation. Incidentally, of 
course, the lighting of each of these vessels throughout 
by electricity ministers to the desired end as regards 
general interior temperature, and this is specially 
appreciated in the officers’, crew's, and firemen’s (juarters, 
spacious and well ventilated as these are. Throughout 
each of the vessels there are about 600 lamps, principally 
16 candle-power each. The generating plant consists of 
two 50-kilowatt dynamos, Armstrong, Whitworth and 
Co.’s manufacture, driven by Brotherhood engines. A] 
the navigation lanterns, compasses, and telegraphs are 
electrically lighted, and on each vessel are two search- 
light projectors, 0m.60 size, fitted with Sautter-Harlé 
gold-plated mirrors, and both of these searchlights can be 
worked electrically from a distance. The equipment of 
these scouts includes the provision of one 82ft. steam 
cutter, one 32ft. sailing cutter, one 30ft. life cutter, one 
30ft. open cutter, one 27ft. whaler, one 30ft. gig, two 26ft. 
open cutters, two 16ft. dinghys, and one 10ft. balsa life 
raft. The anchors and cables on each vessel comprise 
two stockless anchors, 50 ewt. each; one stream: anchor, 
8 ewt.; and one kedge anchor, 5 ecwt., together with 325 
fathoms of 1} stud link cable. 

The speed trials were carried out over the measured 
mile course laid down by Sir W. G. Armstrong, Whitworth 
and Co., Limited, at St. Abbs Head, and verified by the 
Admiralty surveyors. The trials of the Bahia took place 
between the 2nd and 11th December, and those of the Rio 
Grande do Sul between the 16th and 22nd February last. 
The trial conditions were that each vessel should make 
six runs on the measured mile at a speed of not less than 
264 knots, further trials of six hours at three-fourths full 
power, and a coal consumption trial of twenty-four hours’ 
duration at a speed of about 10 knots. The following are 
the results of the trials carried out :— 
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Rio Grande do Sul. 
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In one pair of consecutive runs with and against the 
tide the Rio Grande do Sul attained a mean speed of 
exactly 274 knots, or one knot in excess of the contract 
speed, whilst the best runs with the Bahia almost 
equalled those of her sister vessel. Thus it may be 
claimed that the speeds attained by these two ships 
have constituted a record for vessels of their class. 

The precise disposition of the guns is shown in the 
drawing given on page 515. Two of the larger weapons 
are placed on the forward deck, just in front of the mast, 
and from a position parallel to the centre line of the 
vessel they can be swung inwards through 10 deg., and 
outwards through 150 deg. On either side of each 
funnel a smaller gun is situated, which can be 
rotated through an angle of about 180deg. The 
remaining four guns are placed in pairs on the aft 
deck, two on the lower boat deck, and two on the 
elevated poop. The gunnery trials of the Bahia and 
Rio Grande do Sul were carried out off the river Tyne 
under the supervision of the Brazilian Naval Commission. 
The programme was a comprehensive one, comprising 
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five rounds from each of the 3-pounder guns and two 
rounds from each of the 4.7in. guns, at different angles of 
elevation and training, to test the ship’s structure and 
the installation of the gun mountings. A round was also 
fired as a broadside with the 4.7in. guns at 5 deg. eleva- 
tion on each beam to test the effect of the concussion on 
the ship. No damage resulted from this trial, the result 
being very much the same as if only one gun had been 
fired. The most interesting part of the trial was, how- 
ever, the rapidity trial, which comprised a series of two 
tests. In the first series five rounds were fired under 
service conditions from a 4.7in. gun, the gun being fired 
directly the breech was closed, without waiting for the 
sight layer to take accurate aim, the object being to 
test the utmost rapidity of loading. The time taken 
for the five rounds was 26 seconds, which may be taken 
to represent twelve rounds per minute. The second 
series was similar to the first, with the addition that 
accurate aim was taken at a target, the ship in the mean- 
time steaming from 8 to 9 knots and rolling about 
10 deg. The range varied from 1250 to 1350 yards. 
The shooting was excellent; every shot found the target. 
The time occupied was 36 seconds, which may be taken 
to represent nine rounds per minute. 

As has previously been mentioned, the scouts Bahia 
and Rio Grande do Sul have been built from the designs 
prepared by Mr. J. R. Perrett, the chief constructor to 


Sir W. G. Armstrong, Whitworth and Co., Limited, who | 
The machinery was, | 


also manufactured the armaments. 
however, manufactured and supplied by Vickers, Sons, 
and Maxim, Limited, Barrow-in-Furness, and when it is 





RIO GRANDE DO SUL—BOW AND STERN VIEWS 


recalled that no two naval construction firms in the world 
have had an equally large experience in warship design 
and construction, it will be understood that this association 
has been to the great advantage of the Republic of Brazil. 
From first to last the performances of these ships in gun 
power, in thermo-dynamic, propeller and ship-form 
efficiency, and in manceuvring qualities have been most 
satisfactory, and the results must have afforded consider- 
able satisfaction to the officers of the Brazilian Naval 
Commission, of whom His Excellency, Admiral Duarte 
Huet de Bacellar is the present chief. Admiral Maurity, 
who was chief of the Brazilian Naval Commission at the 
time the trials of these vessels were carried out, was repre- 


| sented by Engineer-Commander Bartholomeo da Silva, 


chief of the engineering section of the Commission ; Captain 


A. Rosauro de Almeida, naval architect ; Captain Altino | 


Mirando Correa, of the Bahia ; Captain Americo Brasilio 
Silvado, of the Rio Grande do Sul; Captain Joao Antones 


Pereira, engineer of the Bahia; and Captain Carlos | : : 
ee ; P | which sometimes are at work and at other times are idle. 


Francisco Farias, engineer of the Rio Grande do Sul. 


mete yr eana gd ee dace Regge = ney Mest | Boadicea cruisers will comprise twelve boilers of the latest 


were laid down in September, 1907, and therefore their 


construction has been retarded by the five months’ strike | jointly 


which took place two years ago on the North-East 
Coast. 
and the Rio Grande do Sul on April 20th, 1909. The 
Bahia was handed over to the Brazilian Government on 
April 6th, and sailed from the Tyne, en rowte for Rio, on 
April 16th. The Rio Grande do Sul is expected to follow 


The Bahia was launched on January 20th, 1909, | 


F | materiall tending ti 
| in the course of a very few weeks, probably towards the | es me rampscige 


| end of next month. 





DOCKYARD NOTE. 


THE order for the machinery for one of the two 18,000 
horse-power cruisers to be built at the Pembroke Dockyard 
has now been awarded to R. and W. Hawthorn, Leslie and 
Co., Limited, of St. Peter’s Works, Newcastle-on-Tyne. 
This machinery, including the boilers, will in all respects be 
the duplicate of that which is now being fitted by the same 
firm in the third-class cruiser Blanche, which was launched at 


| Pembroke on November 25th last, and which is to be ready 


for trial in July. In the machinery of these vessels, both of 
which are of the Boadicea class, many modifications from 
the original design will be made. The turbines are of the 
Parsons’ type, but, whereas the forerunner of the class was 


| fitted with cruising turbines, in the latter vessels these will 


be omitted. In this respect the Admiralty authorities are 
pursuing the policy they have recently adopted, and are 
making a slight sacrifice in economy at cruising speed for 
the sake of simplicity and the reduction of chance of 
accident by omitting from the system cruising turbines, 


The boiler-room installation of each of these improved 


Express Yarrow type, arranged for burning coal and oil con- 





Ir is reported that an understanding has been arrived 

at between the boards of the Great Western and the London and 

| South. Western rig 4 Companies, which will have the effect of 
e 


working arrangements between the two 
undertakings, as foreshadowed by the chairmen of those companies 


| at their last half-yearly meetings. 
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RAILWAY ‘MATTERS. 


Tur conversion of a railway station into a garage is 
This, states African Engineering, has occurred at a South 
from which, owing to the progress of the motor car, 
to run, and the station there has, with incisive 


hinl 





curious. 
African town, 
trains have ceased 


NOTES AND MEMORANDA. 


Sratistics for the first quarter of the year show that 
there has been a considerable increase in the export of iron, iron 
ore, and steel from Sweden. Of iron ore 150, tons more than 
last year have been exported, and in nearly all kinds of iron, steel 








jrony, been given over to the housing of self-propelled v 
The booking and other offices and the waiting-rooms are now used 
as workshops and store-rooms. 


Turre has been published in the Chinese Official 
Gazelle a description of a proposed railway to be built from 
Haichau, in the province of Kiangsu, to Chinese Turkestan. It is 
estimated that the road will cost about £2,100,000. It is proposed 
to develop the port of Haichau, which lies on the sea coast about 
half way between Chesio and Shanghai. The road will extend 
westward through the Yellow River valley. 


Tue Electrician states that the Pennsylvania Railway 
officials are still making experiments with wireless telegraphy 
with a view to ascertaining its efficacy for railway work. The 


mast in use for the tests is erected near Altoona, on the moun- 
tain, at a point 1655ft. above sea level, the receiving apparatus 
itself being 1735ft. above the level of the ocean. Communication 


already has been established with various wireless stations along 
the Atlantic Coast, as well as with various vessels at sea. 


Ir is reported that an intimation has been received at 
Torquay that the Board of Trade will not renew the licence for the 
present surface-contact system of tramways unless considerable 
improvements are effected, especially in respect of the working of 
the studs, after October 30th next, when the present term expires. 
This may lead to a conversion to the less expensive overhead 
system, with probably a more frequent service of trams, which, it is 
understood, would not involve a decreased supply of current from 
the Corporation electricity works. 


Tur new Great Western line from Filton Junction to 
Avonmouth was recently opened with a regular service of rail 
motor cars between Avonmouth Docks and Bristol Temple Meads, 
the latter station being reached by a short journey over part of the 
existing railway. By means of a loop at Filton the new line is 
carried into the present Great Western route from South Wales to 
London, and does not touch Bristol itself. The opening of the 
link line will make it possible considerably to shorten the journey 


an h 'y there is an increase, although the total is still a 
good deal below that of the record year of 1906. 


A peposit of soda has been found at the terminus of 
the projected line of the Uganda Railway. It is described by the 
discoverer as being a lake about ten miles long by two or three 
wide. The water is only a few inches deep and covers a hard 
surface of soda resembling pink marble, The soda was found to 
be of considerable depth. 


AccorpinG to the Metal Industry, the following recipe 
for a non-shrinking alloy useful in duplicating patterns gives good 
results :—Tin, £ Nb. zinc, 50 1b. This gives a tough hard metal 
that runs well if a good grade of zinc is used. The addition of 
2 lb. of bismuth will render it even more fluid, and enable it to be 
poured at a lower temperature. By using heavy sprues and 


pouring cold, the shrinkage, which is slight, may be largely over- | 


come, 


Accorpina to the Electrician the Berlin electricity | 


works have recently published some figures showing the saving in 
the cost of oil due to the displacement of reci 
steam turbines. In the fiscal year 1905-1 


oil, and 206,373 lb. of engine oil. 
the year in question was 166,865,122 kilowatt-hours. 
year 1909-1910, the output of the station was about 210,000,000 
kilowatt-hours, but owing to the fact that the station is now 


The output of the station for 


operated entirely by steam turbines, the consumption of cylinder | 


oil was only 103,400 Ib., and of engine oil also 103,400 Ib. 


A BULLETIN just issued by the University of Illinois 
gives particulars of a research made by Mr. J. K. Clement and 
Mr. W. L. Egy respecting the thermal conductivity of fireclay. 


The subject is one of practical importance in connection with the | 


The | 


loss of heat through the walls of externally fired boilers. 
tegen has long furnished a field of research for the physicist, 
ut nearly all past experiments have been made at low tempera- 
tures—between freezing point and 212 deg. Fah.—owing to the 
difficulty of obtaining ial tabtoniialion high temperatures. The 





between London and Avonmouth Docks. 


AccorDING to reports on the progress of the Alcobaca 
Railway, which is being built between Alcobaca, Brazil, and Praia 
da Rainha, this line is now finished toa point on the Tocantins | 
River below Itaboca Falls,and a temporary Decauville line has | 
been built connecting the finished section of the railway with the 
steamers which ply the river above the falls. Work on the railway 
will be pushed rapidly with the beginning of the dry season, and it 
will not be long before the line will reach a point above the falls, 
and thence to Praia da Rainha, which will be for the present the 
terminus of the line. 


AccorpInG to the Electric Railway Journal the Long | 
Island Railway has been extending its electric zone and making | 
many expensive improvements, With the opening of the tunnels | 
it will have for its passenger service two tunnels from Seventh- | 
avenue and Thirty-second-street to the Sunnyside yard in Long | 
Island City ; a six-track line from Sunnyside yard to Woodside, 
eight tracks from Woodside to Winfield, six tracks from Winfield 
to Glendale Junction and Jamaica. It is estimated that there | 
will be a saving of from twenty to twenty-five minutes in each | 
direction to people living in towns on the concerned lines, over the 
time at present required to cross the ferry and take the tram. 


Tue stationmasters of the Canadian Pacific Railway in 
Western Canada have recently received large packages of flower 
seeds from Montreal for spring planting in the gardens that are 
now maintained at the stations. Each season sees an enlargement 
of the space under cultivation on the railway lines of the company. 
Mr. Dunlop, the officer in charge, speaks of the time when the 
Canadian Pacific Railway will have attractive flower gardens at 
each of its 2000 stations. Over 80,000 packages of seed will be 
distributed this year, comprising 32 different varieties from almost | 
every country. In addition to the seeds, large numbers of bulbs | 
and shrubs are being used by the Canadian Pacific Railway for | 
purposes of ornamentation, and millions of trees are being | 
planted. 


We hear that the engineering department of the | 
western division of the Pennsylvania Railway has begun work on | 
the installation of an alternating-current block signal system 
between Dixon, Ohio, and the junction with the Grand Rapids and 
Indiana Railway. This is stated to be the first place on the Penn- | 
sylvania Railway, and possibly the first on any steam railway in | 
America, where the use of alternating-current signalling systems | 
has been tried. Interurban railways have used this system with | 
success, and the steam railways are now taking it up. Electrical | 
energy will be supplied from a central power-house in Fort Wayne, 
Ind. Direct-current signals are usually operated by means of 
batteries, and the alternating current does away with the care and 
maintenance of batteries, and, furthermore, permits of extending 
the signalling system over a greater distance than is considered 
practicable with direct current. 


THE new electric locomotives for service in the New 
York tunnel extension of the Pennsylvania Railway embody 
features entirely new in electric locomotive construction. According 
to the Railway News, these locomotives are practically equivalent 
in wheel arrangement, weight distribution, trucks, and general | 
character of running gear to two American (eight-wheel) type | 
steam locomotives coupled together back to back. By this con- 
struction, and the mounting of the motors on the frame, it has 
been possible to place the centre of gravity at approximately the | 
height found so desirable in high-speed steam locomotive practice. 


It is said to embody the same freedom of motion in the wheels and | si 


axles characteristic of the present steam locomotive, and that the | 
variable pressure of the unbalanced piston of the steam locomotive 
is replaced by the constant torque and constant rotating effort of 
the drive wheel, by which the pull upon the drawbar is made con- 
stant and uniform. In the construction of these locomotives there 
is said to be no question of unbalanced weights involved, all weights 
being revolving ones and directly counterbalanced, and that the 
effect, so far as pounding upon the track is concerned, is the same 
as though the whole were driven without any pins or rods. 


Tue establishment of a port on Hudson Bay and the 
construction of a railway thereto to assist the development of the 
great Canadian North-West is an old scheme. e Canadian 
Government, states the Railway News, are now committed to the 
work of building the railway, and the Minister of Railways has 
promised that construction will be pressed with all possible speed. 
The chief advantage claimed for the Hudson Bay route is the fact 
that the distance from Fort Churchill to Liverpes|—passage north 
of Ireland—is no more than 3200 miles. Until w.chin the past few 
years the Hudson Bay Railway has been projected as part of a 
commerce route starting from Winnipeg, the starting point of all 
rail and rail-and-lake routes to the seaboard. With the great 
development of the North-West, and its railway systems, however, 
an important change has been made in the project by which 


Winnipeg will be eliminated and freight will be shipped by more 
direct rail routes from the North-West districts to Hudson Bay. 
The starting point now proposed for the Hudson Bay Railway is 
a Pas,” on the Saskatchewan River, which is now reached b 
e Can 
jected, 


y 
adian Northern Railway, and to which other lines are pro- 








| system, and has obtained some very satisfactory results. 


| station efficiency and the life of the incandescent lamp. 


| to this consideration especially that Professor Spinney’s paper was | sutnatied Rinemeatnae ond Make Geideiinn states thet tie yen 


| was in no sense so disastrous to the Society as the previous one, 


| have been repaired with this process. The carbon pencil is secured 
| in a wooden handle, and is connected to the positive lead of the | 


use of electricity, however, enables this difficulty to be got over, 
and also of exact measurements being made. Although the 
authors’ work was devoted to the solution of a specific problem 
it possesses wider interest as a description of the methods 
pursued. 


A PARLIAMENTARY paper recently issued contains the 


returns of shipping and tonnage of the Suez Canal for 1907, 1908, | 
The net tonnage for the past year shows an increase of | 
1,774,244 tons as compared with 1900, and an increase of 679,093 | 


and 1909. 


tons as compared with 1907. The increase in the net tonnage had 
the effect of increasing the gross receipts, which amounted in 1909 
to the highest sum ever reached, viz., 120,642,677f., as against 
108,452,235f. in 1908, and 116,000,096f. in 1907. The number of | 
vessels which passed through the canal was 4267 in 1907, 3795 in | 
1908, and 4239 in 1909, of which 2651 in 1907, 2233 in 1908, and 
2561 in 1909 carried the British flag. There was an increase of 
1,289,585 tons last year as compared with 1908 in the tonnage of | 
British vessels, which amounted to 9,495,868 tons in 1907, 9,302,802 
tons in 1908, and 9,592,387 tons in 1909. 


Ir is reported in the Electrical Review that the 
Zeppelin Airship Company has recently carried out some wireless 
telegraph experiments, using the new Telefunken singing spark 
Full | 
particulars will not be published until later, but the experiments 
up to the present have shown that with a comparatively 
simple laboratory form of apparatus erected on the Zeppelin 
airship signals can be readily given and received at dis- 
tances up to at least 50 kiloms. from the Telefunken Station at 
Nauen. It has also been found that the large mass of metal 
—— in the construction of this form of airship enables con- | 
siderably less sending energy to be employed for a given distance | 
than is the case with the ordinary land stations or stations carried 
on other—non-metallic—types of airship. | 


In a paper read by Professor L. B. Spinney, of Iowa | 
State College, Ames, Ia., on regulation and illumination at the | 
Iowa Electrical Association Convention at Sioux City, April 21st, 
he said that while every central station manager will admit the 
desirability of good voltage regulation, it is much open to question | 
whether its real importance is recognised by the majority of 
operators. The subject is usually discussed from the — of | 

ests | 
from so-called 3-1-watt carbon lamps have shown that an increase 
of voltage of only 3 per cent. reduces the commercial life of the 
om more than one-half, while an increase of 6 per cent. reduces 
the life by more than two-thirds. It would seem that these con- 
siderations alone would be sufficient to illustrate the importance of 
good voltage regulation, but there is another and even more 
convincing argument, namely, its effect upon illumination. It was | 


directed. 


Tue Philadelphia Rapid Transit Company, after ex- | 
perimenting for a long time in a small way, has perfected a number | 
of interesting welding processes with an electric are. According | 
to the Jron and Coal Trades Review, two welding outfits have been | 
erected, and all grades of wrought iron and steel are successfully | 
welded with the electric arc, and even malleable iron gear cases 


water rheostat which regulates the voltage. The piece to be | 


— is mounted on a bench, and is connected to the negative | 
si 


e of the rheostat. By playing the point of the carbon pencil 
over the surface to be welded the metal is brought up quickly to a 
full welding heat which is at the break. The weld is finished on | 
an anvil by hammering until cold in the usual manner. A special 
flux is necessary to secure satisfactory welds with steel, the com- 
position of which was determined after many trials and experi- | 
ments, and is kept secret. Among the many uses to which electric 
welding is put in these shops may be mentioned butt welding of 
motor armature shafts and building-up shafts which have worn | 
down in the bearings. | 


In a recent communication to the Royal Society | 
Professor 8. P. Thompson described a physiological effect of alter- | 
nating magnetic fields which he had recently detected. Using an | 
alternating magnetic field of sufficient intensity and extent, pro- | 
duced by passing an alternating electric current round a specially 
constructed magnetising coil, he succeeded in producing a visual 
effect which was subjective and physiological in such a way that it | 
was detected by every person on whom it had been tried. When | 
the head was inserted into the interior of the coil, in the dark or 
with the eyes closed, there was perceived over the whole region of 
vision a faint flickering illumination, colourless or of a pale bluish | 
or violet tint. The period of the flicker was not well defined, but | 
it seemed to have a frequency of 15 or 20a second. It was some- 
what brighter in the peripheral region of vision than in the central 
part. Even in daylight, with the eyes open, the experimenter 
was conscious of a sensation of flicker superposed upon the ordinary 
vision. No effect on the senses of smell or hearing had been | 
observed, but an effect on the sense of taste had been noticed. No | 
after effects of any kind had been experienced either by himself or | 
by others who had made experiments with him, I 





or gear engines by | 
906, when the first | 
turbines were erected, there were required 554,514 lb. of cylinder | 


In the fiscal | 


lant 


MISCELLANEA. 


Tue Council of the Institute of Metals announce that 
| there has been established at the offices of the Institute a patho- 
logical museum fer specimens of metals and alloys, The first con- 
tributions to the museum have been received from the President, 
Sir Gerard A. Muntz. This museum, the only one of its kind, it is 
intended shall contain specimens showing the various ways in 
which such metals as copper, brass, aluminium, &c., can fail either 
as a result of faulty manufacture or of improper usage. 


Ir is announced that the German industrial town of 
| Bochum is about to give up its municipal gasworks and to obtain 
its illuminating gas from some of Messrs. Krupp’s coke ovens. In 
these coke ovens the coal is burnt for the production of metal- 
lurgical coke, and the gas is a by-product. Bochum is not the 
only town proposing to abandon the ordinary coal gas in favour of 
the coke oven variety. Much nearer home, it is intended to 
supply Worsley and other local townships with illuminating gas 
obtained from the Earl of Ellesmere’s coke ovens. 





AccorpInG to the Engineering Record, the Govern- 
ment cement mill at Roosevelt, Ariz., completed the grinding of 
the last pound of clinker on April 28th, and will probably be dis- 
| mantled at once. It has been in operation nearly five years, and 
has produced 330,000 barrels of cement, most of which has been 
furnished to the contractor building the Roosevelt dam. The 
remainder has been used in the power house, canals, flumes, and 
auxiliary structures, The mill was built on account of the high 
cost of transporting cement to the site, which is quite inaccessible. 
—- engineers estimate that the mill has saved about 


| Great satisfaction was expressed on the Newcastle 
Exchange on Saturday last and in commercial and shipping circ!es 
on learning that the Newcastle and Gateshead Chamber of Vom- 
+ merce have received an intimation that their memorial asking for 
dry docks to be placed on the East Coast for the accommodation 
| of Dreadnoughts and similar large vessels has been unanimously 
accepted by the executive of the Association of the Chambers of 
Commerce in London, and that the president, Lord Brassey, has 
written to the First Lord of the Admiralty asking him to receive a 
| deputation from the whole of the Chambers of Commerce in the 
country on the subject. 


CoNSIDERABLE progress has recently been made in con- 
nection with the cruiser Lion at Devonport. The after section, as 
regards the main frames, &c., is generally complete as high as the 
level of the protective deck. The hull from the stem to the 
engine-room section is covered in with the outer bottom plating as 
high as the level of the protective deck, and over the greater part 
of this length the side frames which form the supports for the 
armour have been fixed, while in the foremost section the frames 
have been carried up to the level of the upper edge of the stem- 

iece. In this section, also, most of the bulkheadsare in position. 

n the centre section the horizontal beams, on which will rest the 
lower deck plating, have been laid across, and a start has been 
made with the wing bulkheads. Internally the progress continues 
to be satisfactory. 


On Thursday night, May 5th, at about 8.15, there was a 


| temporary failure of the lighting supply in the centre of Glasgow. 


| According to Electrical Engineering, the light first dwindled down, 
and then went out completely. The duration of the stoppage was, 
however, only about three minutes in all, and, owing to the fact 
that darkness had not set in entirely, very few places were at all 
seriously affected. The two stations at Port Dundas and 
St. Andrew’s Cross were running in parallel at the time—this is 


| frequently done now in order to get the benefit of any diversity in 


the loads on the respective stations—and the mishap occurred 
through the failure of the field of one of the alternators, due, it is 
thought, to some outside cause. The disturbance in the circuits 
resulted in the maximum load cut-out relays on the E.H.T. trunk 
mains acting, and so preventing the St. Andrew’s Cross station 
from sharing in the load, with the effect that the Port Dundas 
station was unable to maintain supply until connection had been 
restored and other sets put on load. 


A DISCUSSION on town planning took place on Wednes- 
day, May 11th, at a conference of members of the Incorporated 
Association of Municipal and County Engineers, held at the 
Agricultural Hall, Islington, in connection with the Municipal and 
Health Exhibition. Mr. T. H. Mawson, Windermere, a land- 
scape architect, said England was far behind the Continent in 
| regard to boulevards, parks, and pleasure spaces. While the 
English private garden was extremely pretty, our public parks 
were, perhaps, the most disreputable in Europe. In our town 
planning there must be a tic sense. In our literature and 
other things we were not orderly, and we had only to look at the 
buildings in Parliament-street, which must have cost millions of 
money to erect, to see that they were not staged in relation one to 
the other. That was where the continental architect and town 
planner succeeded and where we failed. The continental 
architect massed and grouped buildings for collective effect, but 
here only the individual building was thought of, and the result 
was wormy and serpentine lines. 


THE annual report of the National Society of Amal- 


but in consequence of increased casual employment and the extra 
demand upon the superannuation fund the contributions and the 
levy declared were insufficient to meet the accruing liabilities, 


| This, together with the losses sustained in former years, has proved 


conclusively, the report says, that the time has arrived when the 


| benefits must be largely reduced or the contributions considerably 
| increased. On investigation it was found that the Society does 


not stand alone in this particular, as the time has come when all 
societies either have to levy or reduce their benefits. This is 
regrettable, as, if the Society had that perfect unity which it has 
a right to expect, there would be no necessity for either course. 
The Society is therefore compelled to suffer from the want of 
unity, like other societies, and the non-union men are alone respon- 
sible. The total income derived from the members’ contributions 
was £13,164. The loss on the year was £495. There was expended 
on unemployment £5501. The membership is 6735. 


AccorpInc to the Electrical Review, the Electric 
Power Bill which is at present before the Transvaal Parliament 
has aroused a very large amount of local opposition. In moving 
the second reading of the Bill the Attorney-General stated that 
the Victoria Falls Power Company, which was the largest power 
company in the country, now held both the electric power conces- 
sions in existence in the Transvaal and had also entered into some 
twenty contracts with mines for the supply of power. It had also 
valuable holdings at Vereeniging and other parts of the Transvaal. 


| With regard to the towns, the Bill provided that the consumer could 


obtain supplies from the power companies unless the municipalities 
could show the Government that they were in a position to supply 
power at equally favourable rates with the companies. A special 
meeting of the Johannesburg T.C. expressed a strong opinion that 
the Bill should be amended so as to protect municipalities ‘in 
regard to the supply of power in their own areas, except so far as 
mining operations were concerned. A town’s meeting subse- 
quently passed a unanimous resolution endorsing the resolution of 
the council. Several speakers emphasised the dangerous infringe- 


ment of municipal prerogative proposed by the Bill, which made a 
Board of Government official the final authority as to the bodies 
which might compete with the council within the municipality, 
and carry their mains along the streets, for whose maintenance 
the council was responsible, 
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VICKERS, SONS, AND MAXIM, LIMITED, BARROW-IN-FURNESS, ENGINEERS 


( For description see page 514) 
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with these instructions, 

4ar All letters intended for insertion in Tue EnGineER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 

whatever can be taken of y ications. 

sar =We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 














MEETINGS NEXT WEEK. 


Ipswich ENGINEERING SocteTy.—Thursday, May 26th, at 8 p.m., at the 
Museum, High-street, Ipswich. General meeting. Paper, “First Principles 
of Dynamo Design,” by T. C. P. Catchpool, B.Sc., A.M. Inst. C.E. 

Roya Institution or Great Britain.—Friday, May 27th, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘‘The Forthcoming Antarctic 
Expedition,” by Captain R. F. Scott, R.N., C.V.O., D.Sc., F.R.G.S. 

Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS.— 
Monday, May 23rd, at 6.30 p.m., in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne. Closing 
business meeting. Paper, ‘‘ Project for a Ship Canal between the Tyne 
and Solway Firth,” by Mr. J. Watt Sandeman, M. Inst. C.E. 

Royal METEOROLOGICAL Soctety.—Wednesday, May 25th, at 4.30 p.m., 
at 70, Victoria-street, Westminster, S.W. Papers: ‘‘ Daily Rainfall at the 
Royal Observatory, Greenwich, 1841-1903,” by William C. Nash. ‘‘ Low 
temperature Periods during the Winters 1908-9 and 1909-10,” by L. C. W. 
Bonacira, F.R. Met. Soc. “The Rate of Rainfall at Kew in 1908,” by 
Richard Corless, B.A., F.R. Met. Soc. 

PuysicaL Socrety or Lonpon.—Friday, May 27th, at 5 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
Papers: ‘‘On an Oscillation Detector Actuated Solely by Resistance- 
temperature Variations,” by Dr. W. H. Eccles. ‘‘ Exhibition of a Reson- 
ance Transformer,” by Mr. A. Eagle. ‘‘The Limitations of the Weston 
Cell as a Standard of Electromotive Force,” by Dr. S. W. J. Smith, M.A., 
D.Se. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, May 27th, at 
8 p.m., in the Institution House, Storey’s-gate, St. James’s Park, West- 
minster, S.W. Extra general meeting. Discussion on Mr. Shipley N. 
Brayshaw’s paper, ‘‘A Research on the Hardening of Carbon and Low- 
tungsten Tool Steels.” Paper, ‘‘Comparison of the Tensile, Impact- 
Tensile, and Repeated-bending Methods of Testing Steel,” by Mr. B. 
Blount, Mr. W. G, Kirkaldy, and Captain H. Riall Sankey. 








DEATH. 


On the 13th May, at 1, Hargwyne-street, Stockwell, S.W., in his 83rd 
year, JoHN HaRwoop Simpson, M. Inst. M.E., for many years on the staff 
of the late Thomas A, Walker in connection with the construction of the 
Metropolitan District Railway, the Severn Tunnel, the Manchester Ship 
Canal, and other large works. 
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Tool Steels. 


WE are not guilty of any exaggeration when we 
say that since the publication of Mr. Taylor’s 
voluminous report on the Art of Cutting Metals no 
more remarkable contribution to the literature of 
the subject has appeared than the paper presented 
by Mr. E. G. Herbert to the Iron and Steel Insti- 
tute two weeks ago. Why it was given to that 
Institute instead of to the Mechanicals we find it a 
little difficult to understand, for whilst the latter 
would have revelled in it, the former passed it by 
with a hopelessly inadequate discussion. The 
paper was, we venture to say, a little outside the 
scope of the Iron and Steel Institute, though it 
might have been hoped that a few of the steel 
makers at least would have had something to say 
of the remarkable facts that the author brought 
before them. 

Mr. Herbert’s experiments differ from all that 
have preceded them in the fact that he used a novel 
form of testing machine. Hitherto the lathe or the 
drill press have been employed to determine the 
qualities of tool steel, and to everyone who has used 
those machines for that purpose their limitations 
are well known. To obviate these disadvantages, 
which we need not detail, Mr. Herbert invented two 
or three years ago the machine that was illustrated 
and fully described in his paper. The principal 
feature is the use of tubes instead of bars of steel 
for test purposes. Mr. Herbert believes that tubes 
such as these are—?in. in diameter by ;gin. thick 
can by suitable heat treatment be rendered of a 
uniform hardness throughout. That is a point of 
some importance upon which the opinion of others 
would be valuable. This tube is revolved vertical 
at a suitable speed, and is thrust against the 
cutting tool by a predetermined weight. The 
cutting tool cuts the face of the tube. It is 
carried in a steelyard, and a micrometer shows the 
amount by which it wears away. An autographic 
apparatus records the rate at which the tube is 
shortened by the tool, and an electric alarm 
warns the operator when the degree of bluntness 
agreed upon has been reached. The machine, it 
will be seen, differs from the lathe in that every- 
thing, including even the degree of bluntness, is 
definitely measured. Hence it is possible to make 
a series of tests which shall be truly comparable 
with each other, and not, as lathe tests too fre- 


better or worse results as the case may be, but only 
bearing very wide and indefinite relationship to any 
other tests. Having invented this machine, Mr. 
Herbert set to work on a valuable and remarkable 
research. His object was an entirely practical 
one. It was to find out the conditions determining 
the best workshop results. He gives us a useful 
definition. ‘‘ The best steel,” he says, “is not the 
one that will keep its edge longest when run at a 
slow speed, nor even the one that will remove the 
greatestamount of metal before becoming blunt. The 
engineer usually requires the steel that will remove 
the greatest amount of metal perhour without requir- 
ing too frequent sharpening.” That is to say that 
something more than mere durability is required ; 
we want durability under severe conditions. The 
point is worth noticing, because Mr. Herbert’s 
machine appears to afford a means of testing it, 
whilst the plan adopted by Mr. Brayshaw— 
measuring the hardness alone—does not neces- 
sarily give a true measure of the quality of the tool. 
Mr. Brayshaw has made it his object to get the 
greatest hardness, Mr. Herbert to get the greatest 
durability under a heavy cut. The second investi- 
gator expressly puts hardness on one side. “No 
plausible hypothesis,” he says, “can yet be offered 
in explanation of the peculiar changes in the dura- 
bility of steels—indeed, we have yet to determine 
what constitutes durability. It cannot be mere 
hardness, since there is no increase of hardness at 
increasing temperatures corresponding totheincreas- 
ing durability shown” by some of the diagrams. 
The diagrams here referred to are amongst the 
most notable additions to recent investiga- 
tions into the philosophy of cutting, and they 
should be examined and thought over with care. 
Mr. Herbert has established beyond question the 
fact that the steels he employed had in many cases 
critical speeds at which they gave worse results- 
frequently very much worse results—than at speeds 
not only lower, but even higher. For example, a 
certain specimen had a durability of six at a cutting 
speed of 60ft. per minute; with increases. of speed 
the durability fell away till it was only three at 80ft. 
per minute. But by carrying the speed still higher, 
the durability increased, and at 100ft. per minute 
it was actually greater than at 60ft. Mr. Herbert 
gives many examples of these double-peak curves of 
durability—some more remarkable than that quoted 
—and points out that, as a rule, the speed is re- 
duced when a tool begins to fail in a workshop, when 
in many cases a better result would be obtained 
by increasing the speed. A fact which cannot 
fail to impress itself upon every one who examines 
these curves, even cursorily, is that the range of 
maximum efficiency of the various tools tried is 
extraordinarily short. Nearly all go up to quite a 
sharp peak, showing that any variation either 
upwards or downwards from the critical speed 
means a loss of durability. The durability is, so to 
speak, in an unstable condition, and the least change 
will cause it to fall off on one side or the other. 
That is a serious matter to which steel makers 
should turn their attention. Its practical bearings 
are obvious. In facing, for example, where it is 
almost impossible to maintain a perfectly constant 
cutting speed, the efficiency of the tool is controlled 
by the worst part, which is not necessarily, as 
hitherto supposed, at the largest diameter, but may 
be at some intermediate place. It is clearly 
desirable that in place of a peak an endeavour 
should be made to find a steel with its summit a 
table land—that is to say, a considerable range of 
speeds throughout which its durability would not 
alter; failing that, there should be at least but 
one peak. How far the steel user can ensure this 
is a point well worth consideration. It is certain 
that the heat treatment followed affects the results, 
and now that Mr. Brayshaw has brought it home 
to us all that less than a difference of five degrees 
Centigrade is sufficient to make all the difference 
in the hardness of a steel, we are prepared to think 
seriously about adopting more precise methods for 
hardening and tempering. ‘Taking a_ general 
review of the results,” says Mr. Herbert, “ one 
cannot fail to be impressed by the enormous influ- 
ence exercised by the method of hardening on the 
cutting properties of the steel—an influence which 
is not merely quantitative in its effects, as hitherto 
supposed, but which may totally alter the character- 
istics of the steel.” 

More, very much more, might be said about Mr. 
Herbert's paper, but our object is rather to direct 
attention to it than to discuss it in detail. If the 
author’s method is sound, and we see no more 
serious flaw in it than that it works on a very small 
scale, then he has put before engineers a number of 
observations which are of the first importance. 
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for none other, but it has the additional attraction 
that Mr. Herbert deals with his subject from a 
practical, workshop point of view, and those who 
study it will find not a few wrinkles on the use of 
tool steels which can scarcely fail to be of service to 
them. 


Goods Train Resistance. 


IN our issue for May 6th we referred at some 
length to a Bulletin, published by the American 
Locomotive Company of New York, setting forth 
the results of experiments made on the Pennsylvania 
railway with a tractometer car to ascertain the 
resistance of the huge freight trains employed on 
certain American railways. The Bulletin begins 
with the following words:—“ Many of the well- 
known formule in general use for train resistance 
are very simple in construction, because they 
have given approximate figures for average 
conditions and trains, instead of a more accurate 
determination based on the characteristics of 
the cars composing the train. The figures thus 
obtained are much too high for modern loaded 
freight cars of 40 or 50 tons capacity,)and in some 
instances too low for very light or empty cars.” 
We have already pointed out that the results 
obtained appear to be inexplicable, particularly 
because no information is given as to the details of 
the experimental methods adopted. But we have 
by no means exhausted the subject. Indeed, the 
more carefully the statements in question are 
examined the more remarkable do they appear. 
For the moment we shall deal only with figures 
which we have already placed before our readers. 
In more detail we have :—Weight of wagon loaded, 
75 tons; empty, 21 tons; resistance in pounds per 
wagon, 216 lb. loaded; 118 lb. empty; resistance in 
pounds per ton, loaded, 2.9lb.; empty, 5.63 ]b.; 
and for a 15 tons wagon loaded, 6 tons empty, 
the resistances are 96 lb. and 62 lb. per wagon, 
and per ton 6.40lb., and 10.30lb. The tons 
are 2000 lb., the pounds are avoirdupois. We 
shall not be far wrong if we take the resistance 
of the large wagon at a little over 3 lb. per English 
ton, and that of the small wagon at twice as much. 

The first really elaborate trials to ascertain train 
resistance were made by Nicholas Wood and George 
Stephenson in 1818. These experiments were very 
complete. Not only did they include full and 
empty wagons, but single pairs of wheels were 
heavily loaded, in some cases by filling up the 
spaces between the spokes with lead, in others 
by securing bars of iron to the axle, to ascer- 
tain the rolling resistance of wheels on rails, and 
so exclude axlefriction entirely. The wholeelaborate 
report may be found in Wood’s Treatise on 
Railways, published in 1832. The experiments 
were made in some cases by permitting the wagons 
to run down a straight and smooth incline. In other 
cases the wagons were moved by men hauling 
through a spring dynamometer. The weights did 
not exceed about 3 tons. The average of a great 
many experiments was in round numbers a total 
resistance of about $5, and a rolling or road 
resistance of about isso. The axle friction 
coefficient worked out at about goth. It will be 
seen that the figures here for the small wagon 
are very much the same as that for the 75 tons 
wagon, which is about sts. The speeds in 
all cases were very slow, and we are told, further- 
more, by the Bulletin that the resistance of 
American freight cars is practically the same 
“between the limits of 5-10 and 30-35 miles per 
hour.” We have here conditions which certainly 
do not prevail in this country. We have no trains 
with a resistance of only 3 lb. per ton, including the 
rolling or road resistance. Unfortunately, all investi- 
gation at home and abroad seems to have been con- 
fined mainly to passenger trains, and the results are 
utterly confusing. There is certainly no approach to 
the startling simplicity of the figures given in the 
Bulletin. Mr. Aspinall,in his paper read before the 
Institution of Civil Engineers in 1901, gives no fewer 
than fifty-five separate formule put forward by 
different authorities, but all referring to passenger 
trains, and all introducing the velocity or the 
square of the velocity as an important factor. 
Subsequently Mr. Fry gave in THE ENGINEER for 
March 26th and April, 2nd, 1909, particulars of 
elaborate experiments carried out by Nadal and 
Conte in France, Sanzin in Austria, and Frank and 
Von Borries in Germany, which considerably 
extend the list. It is noteworthy that while all 
these take velocity into account, the weights of the 
vehicles moved do not appear to have had any effect 
on the resistance per ton. Thus, for instance, one 
important investigation gives the resistance of a 
15-ton wagon just moving at 2.5 Ib. per 1000 lb., or 





5 lb. per American ton. At 10 miles an hour it 
becomes 2.58 1b., and at 20 miles an hour 2.82 lb. 
per 1000lb. The resistance per ton of the 15-ton 
wagon is much less than the 6.4]lb. for similar 
wagons given in the Bulletin. In point of fact, 
search as we may, we cannot find any record of 
experiments made at this side of the Atlantic 
which agree with the figures given in the Bul- 
letin. It is clear that we have to reckon with 
some hitherto unknown factor to account for the 
enormous difference in favour of the large wagon. 
The quantities we have to deal with expressed in 
terms of “per ton”’ are in any case so small that 
differences become very minute, and it is only by 
applying resistance formule to a great many tons 
that they acquire a cogent meaning, or assume 
commercial importance. When we ask why the 
resistance of a 75-wagon should be 216 lb., while 
that of a 15-ton wagon is 96 lb., or about 24 times 
as much in proportion, it is easy to confound the 
real with false issues. As the matter really stands 
we have, say, five wagons requiring 470 lb. to haul 
them, against a single wagon requiring 216 lb. 
The difference is 254 lb. only; and when we 
consider the largeness of the masses involved, 
and the total dead weight, it will be seen that 
there are immense difficulties involved in arriving 
at trustworthy results, and that mistakes may very 
easily be made. In one sense, the figures with 
which we have been dealing invite criticism because, 
as we have seen, they are expressly put forward as 
upsetting received views. Not only are they 
intended to establish an enormous difference 
between the small and the large wagon, but they 
go to show that the difference prevails with extra- 
ordinary uniformity; and this is not peculiar to 
the wagons. For example, on page 5 we have a 
table of curves, of engine friction, and atmo- 
spheric resistance at various speeds. We have 
the weight on the driving wheels expressed 
in tons, the speed in miles per hour, and 
the combined resistance of head air and engine 
friction. For various speeds up to 100 miles 
an hour, the curves are to all intents and pur- 
poses throughout parallel with each other, the 
head air resistance being taken as a constant at 
.002 V* A, where A is the “ head end area.”” No 
attempt is made to utilise the often proved fact 
that atmospheric resistance depends in its amount 
largely on the bulk or total displacement of the 
train. Only the head area of the train is taken 
into account. The resistance of engine friction, 
that is to say driving axles, pistons, crossheads, 
valves, &c., is taken as a constant at 22.2 lb. per 
ton of driving-wheel load. The very careful experi- 
ments made at the St. Louis Exhibition with five 
different locomotives gave it as 1.1 per cent. of the 
load on the driving wheels, and practically inde- 
pendent of the speed, or, say, 25 lb. per English 
ton, which agrees well enough with the figures we 
have quoted from the Bulletin. 

In this country we do not haul very heavy trains. 
Nothing, indeed, approaching the weights moved in 
the United States. Yet it might be found, if the 
results obtained on the Pennsylvania Railway are 
confirmed, worth while to augment the dimensions 
of our coal and mineral wagons. So far the results 
of trials of 25-ton wagons in this country are not 
very encouraging. The statements most open to 
doubt are those asserting that train resistance varies 
with astonishing uniformity with the weight moved. 
That the rolling resistance seems todiminish with the 
weight on the rails, notwithstanding the augmented 
sinking of the road under the tread of the wheels ; 
and lastly that the resistance is the same no matter 
what the speed at all velocities likely to be attained 
by freight trains. We may add, in conclusion, that 
there are some figures given in the tables which are 
obscure. Thus, for example, we have a table of 
resistance in pounds per ton due to grade only. 
Obviously this is a constant at all speeds. Thus 
let us take an incline of 1 in 100, then the resist- 
ance due to gravity is roth; but this table makes 
it dependent on speed. While at five miles an hour 
it is given at 25.89 lb. per ton, at 20 miles per hour 
it is set down at 25.46lb. per ton. Throughout, 
the arrangement, or rather the construction of the 
tables, leaves much to be desired. 








LITERATURE. 


The Foundation of Alternating Current Theory. By C. V. 
Drysdale, D.Sc. London: Edward Arnold, 41-43, 
Maddock-street, W. 

Books on the theory of alternating current may be 

divided into two classes, viz., those which demand an 

acquaintance with the calculus and those which are 
intended for readers whose knowledge of mathematics 
does not extend beyond the handling of simple equations 





and right-angled triangles. The present book belongs to 
the latter class. The author has endeavoured to reduce 
mathematical work to a minimum, and as a conge. 
quence he has produced a volume which will appeal 
to practical men. The book differs from most otherg 
which have been written on the same subject, jn 
that extensive use is made of mechanical analogies, anq 
many illustrations are given of models which have been 
constructed for bringing these before the members of 
class. The first portion of the book is exceptionally good 
for here the author covers much ground in a concise and 
able manner. He explains inductance, capacity, and their 
effects, and later on enters into considerations pertaining 
to circuits in which inductance, capacity, and resistance 
are present. 

Some idea will be gathered of how well the author has 
carried out his task if we refer to his remarks cop. 
cerning the effect of electro-magnetic apparatus jn 
a circuit. He explains that under these condi. 
tions, both at starting and stopping the current 
in the electric circuit behaves as if it had inertia, ang 
remarks that the analogy holds even more fully when 
we break the circuit, for this is exactly equivalent to 
interposing an obstacle in the path of the moving body, 
since the air gap formed by breaking the circuit is an 
insulator. The result of such a sudden check in the 
case of a tramear or water, he goes on to explain, is to 
produce a shock or crash which may break through the 
obstacle. He states that exactly the same thing is 
noticed with the current in an electro-magnet. When 
a circuit which does not contain such a magnet 
is broken the spark is comparatively small, and no are 
will be formed unless the potential difference is high 
and the separation is gradual and small. But if the same 
current at the same voltage be passed through a large 
magnet, and the switch be opened, a brilliant flash may 
be obtained which is very much brighter than that 
obtained with the non-magnetic circuit. 

There is, of course, nothing original about these state- 
ments, but the argument is brought home to the reader 
in an excellent manner by two illustrations which accom- 
pany them. One shows a switch which is being used to 
break a non-inductive circuit carrying 2 ampéres at 100 
volts, whilst the other shows the same switch dealing 
with the same current and voltage, but connected in 
series with an inductive circuit. In the former case the 
spark is hardly apparent, whilst in the latter instance there 
is an are several inches long. Such illustrations cannot 
fail to have the effect of making an impression on 
the reader’s mind, and in the absence of practical experi- 
ence, pictures of this kind are to be regarded as highly 
desirable. The section which is devoted to the properties 
of simple harmonic motion contains some illustrations of 
an ingenious model which the author has used for drawing 
simple harmonic curves. 

The work represents the most thorough attempt 
that has, so far as we are aware, been made to 
deal with the theory of alternating current by means 
of mechanical models. The inspiration, the author 
states, was derived from the ether models of Maxwell 
and Lodge, and some of the models illustrated are 
obviously modifications of them. With the aid of these 
analogies and models the most important parts of 
alternating current theory can be mastered with but little 
mathematical knowledge, and the author expresses the 
hope that in a future volume he may be able to simplify 
in a similar manner many of the more advanced problems 
relating to this interesting subject. We should not omit 
to mention, however, that Dr. Drysdale does not in any 
way suggest that this method of treatment should be 
exclusively followed to the detriment of mathematical 
study. On the contrary, he hopes that it will serve as an 
introduction to the other standard works, and that it will 
stimulate the interest of students in mathematical pro- 
cesses and results. 

Two very instructive sections of the book are those which 
deal with combinations of resistance inductance and 
capacity in series and combinations of resistance induct- 
ance and capacity in parallel circuits. In these chapters 
numerical examples are given which are of real prac- 
tical value, and the considerations entered into should 
clear up the difficulties which students and engi- 
neers who have confined their attention to direct-current 
circuits usually meet with when they come to deal with 
alternating currents. A very instructive consideration is 
entered into with respect to a circuit consisting of a 
choking coil of 80 ohms resistance and .7 henry induct- 
ance coupled in series with a 10 microfarad condenser and 
connected to a 200-volt circuit at different frequencies. 
A table and some curves show the remarkable changes 
which occur, as the frequency is raised, while the main 
voltage remains constant. The table, which shows con- 
siderable variation of the voltages at the terminals of the 
coil and condenser, should convince the student that the 
voltages he may get in the various parts of such a circuit 
may be many times greater than the pressure across the 
mains. Needless to say, the author is here making his 
way towards electrical resonance, and a few pages further 
on we find the familiar illustration of a spring and weight 
clamped in a vice. 

In view of the prominence which frequency indicators 
have gained, it is by no means surprising to find that 
the author here gives a description of the very ingenious 
frequency or speed indicators of Hartmann and Kemf 
and of Frahms, which, as is well known, operate on the 
resonance principle. Corresponding to the table and 
curves previously referred to, for a condenser and choking 
coil in series there are another table and some curves for 
the same combination in parallel. The points which 
these bring to light in the case of the parallel combina- 
tion are that the current from being large at first and in 
phase with the voltage, gets smaller and lags as the 
frequency rises, but that after 40 cycles, while the 
current continues to decrease, the lag also decreases. 
At a frequency of 60 periods, which is near to 60.3, for 


which L p = Ky the current has dropped to .086 
», PI 
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amperes—having originally been 6.67 ampéres—and the 
phase angle has begun to lead. After this the current 
and lead increase together until at high frequency, where 
the choking coil practically stops all current, the main 
current is simply the condenser current, and leads 
90 deg. 

It is quite obvious that the work of preparing such 
tables and curves as those referred to has been consider- 
able, but all teachers of electrical engineering will appre- 
ciate the important results that they bring forward and 
the educational value which they possess. A graphical 
method of dealing with circuits in parallel is also intro- 
duced, and a table summarises the formule and mode of 
calculating circuits in series and parallel. That important 
and often puzzling question of power measurement in 
alternating current circuits is admirably dealt with, and 
the various methods which may be employed for mea- 
suring such power are considered. These include the 
wattmeter method and the three voltmeter method. No 
mention, however, appears to be made of the three 
ammeter method. There is a comprehensive chapter on 
symbolic methods of vector and alternating current cal- 
culation, and following this there is one on mutual 
induction. 

The book is not without value to those who take an 
interest in wireless telegraphy, for some fifteen pages are 
devoted to electrical oscillations where, needless to say, 
questions relating to electrical resonance are again entered 
into. Polyphase currents are also dealt with, and it is 
worthy of mention that in this section of the book differ- 
ent colours are employed for the various phases both for 
the winding and vector diagrams. The book is brought 
to a close with a chapter entitled “ Recapitulation and 
Conclusion,” and with some exercises relating to the 
various branches of the subject that have been considered 
in foregoing chapters. 


TANK ENGINES FOR FAST PASSENGER 
TRAFFIC. 
No, III.* 

Ws illustrate above and in our two-page Supplement, by 
the courtesy of Mr. John G. Robinson, a very powerful 
type of side tank passenger engine used on the Great 
Central Railway, and made by the Vulcan Foundry Co., 
Newton-le-Willows. The engine is carried on four coupled 
wheels, a leading four-wheeled bogie and a pair of radial 
trailers under the foot-plate. There are no remarkable 
features about these engines, which are doing excellent 
service in the crowded Midlands. All the details are very 
clearly shown in the sectional drawings. The principal 
dimensions are given in the following table :— 


Cylinders 
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T railing wheels— 

Diameter ... SNOT cine *cte 5ft. Zin. 
__Journals (ip ese aes less. ORRIN x Sinks Jong 








* No, II. appeared May 6th. 





Wheel base— 


Driving 9ft. lin. 

Se 9ft. lin. 

Total, engine ... 29ft. 104in. 
Weight— 

SPRGRO cg ek) es eck ces ee ne es SOON ED owt: 

On coupled wheels... ... ... .. .. 80 tons 

ns | or a PMT IRR fi 


Total, engine 67 tons 15 ewt. 


Radial wheels— 


Diameter of wheels 5 nee: Stoney eS 

PORNO. iss es nse oa oe Sin. dia. x I4in. long 
Tank capacity sioy eee .. «+ 1450 gallons 
ca ee rer ey 


A NEW LIGHT FIELD GUN EQUIPMENT. 


Now that the nations of Europe have completed their 
field artillery re-armament, gun-makers are turning their 
attention to more distant markets, especially those of 
Central and South America. The types of field gun adopted 
in Europe are not suitable to these countries, where neither 
good roads nor powerful draught horses are available. The 
experimental field equipment supplied by Messrs. Schneider, 
of Creusét, to Uruguay is a good specimen of the modern 
light field gun. 

The gun is a quick-firer, recoiling on the carriage, and is 
perfectly steady when firing. The recoil is absorbed by a 
hydraulic buffer consisting of a piston working in a cylinder 
nearly filled with glycerine. The piston is a close fit in the 
cylinder; the piston-rod is hollow and has three ports formed 
in it close to the piston. The hollow of the rod is partly 
filled by a tapering plunger fixed to the bottom of the 
cylinder. During the recoil stroke the glycerine in the 
cylinder has to pass from one side of the piston to the other 
through the ports and through the hollow piston-rod. The 
area of the.annular aperture, through which the glycerine 
has to pass at any point of the stroke, is determined 
by the cross section of the plunger at that point. 
A portion of the glycerine also passes through an 
axial channel in the plunger, which is closed by a 
collar valve during the return or running-up stroke. Thus 
the resistance to recoil is determined by the constant area of 





| again and returns the gun to the firing position. The action 

| of this gear is remarkably smooth and easy, and the quiet 
behaviour of the carriage is in marked contrast to the 

vibration which is evident in equipments in which the gun is 

| run up by springs. 

| The three cylinders, namely, the buffer, running-up 
cylinder, and air reservoir, are combined into one forging, 
which is attached to the gun and recoils with it, thus in- 

| creasing the recoiling weight and reducing the recoil energy. 

The gun has single-motion interrupted-screw breech 
mechanism, similar to that used in the English 18-pounder 
quick-firing gun. The firing gear is a swinging hammer, 
which strikes the butt of the firing pin, which projects 
into a recess in the rear face of the breech screw. In order 
to reach this recess the stem of the hammer has to enter 
a radial slot in the breech screw, so that unless the latter 
is turned to the locked position the hammer cannot enter 
the recess and the gun cannot be fired. 

The gun, cradle, and trail traverse laterally along the 
axletree, pivoting about the point of the trail. The carriage 
is fitted with the independent line of sight; the sights are 
mounted on a radius bar, which is elevated and depressed 
by a toothed arc and pinion. The elevating screw, which 
gives the gun the elevation for the range, is stepped upon 
the radius bar; thus the motions of laying and of elevating 
the gun are entirely independent and are performed by two 
different gunners. 

The trail is fitted with a folding spade, which can be turned 
upwards when the gun is to be used on rocky ground, leaving 
a small fixed spur to hold the carriage from recoiling. The 
gunners are protected by a shield of special hard nickel- 
chrome steel, which extends to a height of 1ft. above the top 
of the wheels. 

Details of the Equipment. 
io ues we ee ee aa 2.95in. 

11 Ib. 

1640 foot-seconds 
24.6 calibres 


Calibre .._.. 
Weight of shell 
Muzzle velocity .. .. 
Total length of gun .. 





eo » rifling 20.2 ‘a 
Twist of rifling ns ie he ek, ae oe 
UNIRS ) ea sine: kee. Ha ee, wel, og Sr ee nD 
Number of grooves .. .. .. .. 24 
Weight of gun with breech action 4.73 cwt. 


Ps andecarriage .. .. .. .. .. Wowt 
Pe and limber packed 27.9 cwt. 
Number of rounds in limber .. 5 


” 


Weight of ammunition wagon with 92 rounds.. 27 cwt. 
Height of axis of gun oe ay 6a an) a ao. 
Diameter of wheels .. .. .. «2 «1 « «. 48 
|) ESE Sa ee eee ee 
Nature of propellant. . -. ss «+ .«. Gun-cottou powder 
Weight of charge ahs. ke. 22) be ae tae, ee 

+s 9g ONC complete wee ww a as TE 
Number of bullets in shrapnel .. .. .. .. 240 

= ee to the pound i apes 

Nature of high explosive in shell .. Schneiderite 


Weight ,, “a aa . os Te 


” 
Range at 16 deg... 5800 yards 





THE RAILWAY POSITION. 


ON Friday last it was officially announced that an under- 
standing had been arrived at between the boards of the Great 
Western and London and South-Western Railway Companies, 
which will have the effect of materially extending the working 
arrangements between the two undertakings, as foreshadowed 
by the chairmen of these companies at their last half-yearly 
meetings. 

We have reason to believe that this understanding is on 
similar lines to that arrived at between the London and 
North-Western, Midland, and Lancashire and Yorkshire 
Railway Companies, whereby all goods and parcels are 
forwarded by the shortest route irrespective of tke sending 
or receiving company; that ordinary and return tickets 
between competitive points are available by either company’s 
route; and that all receipts are pooled and divided in propor- 
tion to the amount of traffic carried by each company during 
a certain period. We also understand that this new. agree- 
ment will shortly be made public property—a quite voluntary 
action on the part of the companies. 
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SCHNEIDER'S LIGHT FIELD GUN 


the axial channel in the plunger, plus the variable area of 
the annular channel between the outside of the plunger and 
the inside of the hollow piston-rod, By giving a suitable 
taper to the plunger, the curve of resistance is adjusted so as 


to be parallel to the curve of stability of the carriage and at | 


a constant distance below it, so that a certain reserve of 
| stability is always kept in hand. 

The running-up gear is kept entirely separate from the 
recoil gear. It consists of a piston working in a cylinder 
| filled with glycerine and communicating with a reservoir con- 
| taining air at a pressure of 12 atmospheres. On recoil the 
| glycerine is forced into the air reservoir ; on completion of 
| recoil, the expansion of the air forces the glycerine back 


It is now nearly nine 1nonths since the railway position 
| was considered in these pages—THE ENGINEER, September 
| 10th, 1909—and it would therefore seem opportune briefly to 
| consider the matter in view of the above announcement. 
That the closer relations between these companies cannot 
| but be of benefit to the proprietors, and that without loss to 
| the trader, may be inferred from what has happened on 
| the London and North-Western and Midland Railways 
| since their agreement in August, 1908. Last year— 
| 1909—the working expenses on the former line were reduced 
| by £277,190 and on the latter by £229,871, and this last sum 
| reduced the Midland proportion of expenses to receipts to 
|'60 per cent. in the second half-year, which is a very credit- 
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able amount. As the lower price for coal contributed to this, 
it may be noted that when the saving in this item is 
deducted the reduction in expenses from other sources 
remain at £81,237 and £38,978 respectively. And as there 
have been no complaints, it is safe to assume that these 
savings have been effected without encroaching on the 
interests of the trader or travelling public. 

During 1909 the North London Railway was operated by 
the London and North-Western, and £22,750 were saved, 
principally in traffic expenses, and the dividend increased 
from 3% per cent. to 4 percent. The Great Central chairman 
said that the closer working between the Great Northern, 
Great Eastern, and Great Central Companies had already 
effected economies, and, as time progresses, more savings 
would be apparent. The five Scotch railways, in the twelve 
months, saved £57,695 in working expenses and ran 670,800 
fewer miles. 

The proposed absorption of the Rhymney and Cardiff Rail- 
way Companies by the Taff Vale was referred to in our notice 
nine months ago, and its rejection commented upon. We 
have since learned that the Taff Vale Company was prepared to 
spend £200,000 forthwith on improvements, and provide dock 
work that would take ten years to carry out. The existing 
conditions at Bute Docks are against progress, as the pro- 
perty is so divided that only a common ownership can 
straighten out the tangle and the divided control exercised 
over the railways entering the docks, and the separate 
authority over the waterways are against expeditious work- 
ing. The proposals were re-introduced into Parliament last 
November, possibly in the hope that the approaching general 
election would lead to an accession of members more favour- 
ably disposed towards railways. Whether it was that this 
hope was not realised, or whether the former local enthusiasm 
cooled down, or for some other reason, the Bill was suddenly 
withdrawn. 

The agreement between the North-Eastern and Hull and 
Barnsley Railway Companies—THE ENGINEER, November 
19th, 1909—has not yet come into force. The Hull and 
Barnsley may not part with any of its powers without the 
consent of the Hull Corporation, which financially supported 
the construction of the line and docks, but there is a power of 
appeal to the Railway and Canal Commission, or to the Board 
of Trade. The Corporation has refused its consent, but as 
yet, we believe, no appeal has been sent in. 

The Great Western Company hopes to open its new express 
service between London and Birmingham on July Ist. This 
will give the shortest route between these points; but we do 
not anticipate that beyond the Great Western bringing its 
timing down to the North-Western—two hours between the 
two cities—that anything more will be done. British rail- 
way companies no longer believe in wasting their energies in 
competition. They admit now, what most of them recog- 
nised years ago but feared to say, that it is better to con- 
serve their strength by co-operation, and none of the larger 
companies needs a rest more than the Great Western. 
During the past ten or twelve years that company has spe 
millions on new works at Fishguard, on the South Wales 
direct line, and in Ireland, in order to improve the route to 
Ireland vid South Wales, and in the hope—gradually being 
realised—of securing some of the Atlantic traffic. The 
shortening of the route to the West of England cost no 
little sum, which, by the popularity of the Cornish 
Riviera, is being repaid. It had the advantage, moreover, 
that it placed the Great ,Western on equal terms with 
the South-Western for a share in the Atlantic traffic, 
vid Plymouth. There are also the new line that allows 
the company to compete with the Midland for the 
traffic between Birmingham, Cheltenham, Gloucester, 
and Bristol; widenings and additional accommodation at 
Birmingham and Paddington and the Aynho new line. 
When the last named is opened, the Great Western will be 
on equal terms with the North-Western, but to try and go 
one better would, we think, prove to be a very expensive 
game. 

It only remains to be said that Mr. Buxton, the President 
of the Board of Trade, informed the House a month ago 
that the Departmental Committee on Railway Agreements 
were then considering their report. Wealso understand that 
the Vice-Rega] Commission on Irish Railways is also busy 
on its report. 
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COMBINED_EXCAVATOR AND TRANSPORTER. 


A MACHINE which is known as Whitakers’ patented com- 
bined excavator and transporter is illustrated above. It was 
manufactured by Whitaker Brothers, Limited, of Horsforth, 
Leeds, and is now working at the Loddington Ironstone 
Mines, near Kettering, being employed in removing the 
‘baring ’’ off the limestone, the material being composed of 
hard blue rock, sandstone, and stiff clay. The makers, we 
understand, undertook to excavate, deliver, and level the 
material on the opposite spoil bank for 2d. per cubic yard, 
this charge to include the cost of all labour, coal, oil, &c., 
10 per cent. depreciation, 5 per cent. interest on the capital, 
and £50 per year upkeep. These conditions have, we are 
informed, been fulfilled. 

The excavator jib alone revolves. In it is fixed a stationary 
shoot, and the bucket is attached to oneofthemakers’ standard 
crank-shaft racking gears. The bucket is of a newly patented 
design, with its back acting as a door instead of the bottom 
of the bucket. This enables it, when hoisted above the face 
and opposite the stationary shoot, to empty its contents into 
the shoot by the aid of an automatic catch, which releases 
the door and allows the material to slide down the shoot into 
a transporter wagon in the jib. The bottom of the shoot is 
fixed at such an angle in the jib that at whatever angle the 
jib is at work in the face the material will always be delivered 
into this wagon. There are two of these wagons on the 
transporter jib, one travelling up as the other travels down. 
These wagons are fitted with doors and catchwork, which, by 
the aid of a travelling jack or knocking-off lever, can be 
opened at any desired point, so as to enable the excavated 
material to be shot where it is required to make the top of 
the spoil bank level. On the return journey the wagon doors 
are closed by an automatic plough. 

The makers claim that this machine, with two drivers and 
four labourers, will do the same amount of work as seventy 
men, and will do it equally well. 


CLYDE WAGES AGITATION. 


FOR a year or more, with the exception of a demand by the 
engineers for an hour less work a week at the same rate of 
pay, the relationship between shipyard employers and 
employés on the Clyde, has been undisturbed. The con- 
ditions of the shipbuilding and engineering industries a little 
over a year ago was so bad that the men accepted a reduc- 
tion of 3d. per hour. For some months past marked improve- 
ment in the shipbuilding and engineering industries has 
taken place, and although the employers maintain that had 
they not ‘‘cut’’ prices to the very lowest, the orders which 
have recently been received would either not have been 
placed or gone elsewhere, most of the principal branches of 
trade in the shipbuilding yards and engineering shops have, 
at the time of writing, applied for an advance. Action was 
first taken by the patternmakers, brass-moulders, and 
engineers, and more recently the blacksmiths, coppersmiths, 
brass-finishers, and other sections of the shipbuilding 
and engineering industries have followed suit. Practi- 
cally all the engineering trades have thus applied for an 
increase, in each case of }d. per hour on the present 
rate, or, as the men prefer to put it, the restoration of the 
reduction made in January last year, when, owing to the dull- 
ness of trade, wages were reduced from 8d. to 7?d. The North- 
West Engineering Trades Employers’ Association have already 
informed the brass-moulders that they cannot see their way 
to grant the increase asked for. In the case of the engineers 
the application was made on 15th inst., and the proposal is 
that the advance asked for should take effect on and after 
June 15th. In this way the usual month’s notice has been 
given. The letter will come before an early meeting of the 
Employers’ Association, and in all probability a conference 
will be arranged between representatives of the Association 
and of the four Clyde District Committees of the A.S.E.— 
those of Glasgow, Greenock, Paisley and Dumbarton. In 
the event of this conference failing to effect a settlement the 


| matter will almost certainly be appealed to a Central Confer- 


ence, so that the negotiations may probably extend over a 
longer time than a month. Pending the conclusion of all 


} the negotiations, however, work must proceed as at present. 





It is almost certain that if the employers do not meet all the 
sections of workmen in one common conference the same 
policy will be made to apply all round, and that an advance 
will not be given in any one trade unless the employers ar 
prepared to give a similiar advance to all the others. 


—We have been requested by the 
secretary of the Society of Engineers Incorporated), 17, Victoria 
street, S.W., to remind our readers that the last date which 
essays in competition for the Status Prize can be received is ‘Tues 
day, May 31st, 1910. 

FLYING IN CHINA.—-It is possible that 
the aeroplane and the dirigible balloon 
into China. According to a contemporary a special Chines 
mission is now in Paris making a careful study of the variou 
systems of aviation in use in France, and it is reported that the 
members of the mission are empowered, if the results of the 
investigations prove satisfactory, to place an important order for 
military aeroplanes and dirigibles for the Chinese army. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—An e xtra general 
meeting will be held in the Institution House, Storey’s-gate, St. 
James’s Park, on Friday evening, 27th May, at 8 o'clock. when 
Professor J. O. Arnold will resume the discussion upon Mr. Shipley 
N. Brayshaw’s paper on ‘‘ A Research on the Hardening of Carbon 
and Low-tungsten Tool Steels.” The following paper will also be 
taken, if time permits:—‘‘ Comparison of the Tensile, Impact 
tensile, and Repeated-bending Methods of Testing Steel,” by Mr. 
B. Blount, Mr. W. G. Kircaldy, and Captain H. Riall Sankey, 
member of Council. 


TRIAL OF A BRAZILIAN TORPEDO-BOAT DeEsTROYER.—The official 
full-speed trial of the torpedo-boat destroyer Parand4, built for the 
Brazilian Government by Yarrow and Co., Limited, of Glasgow, 
took place on the 17th inst. on the Skelmorlie deep-water measured 
mile at the mouth of the Clyde. A mean speed of 28.736 knots 
when carrying a load of 100 tons during a continuous run of three 
hours was obtained, the mean air pressure being 2in. The contract 
speed of this vessel carrying this load is27 knots. The dimensions 
of the Parandé are:—Length, 240ft., beam 23ft. 6in., and steam is 
supplied by two double-ended Yarrow boilers of the latest type. 


GLAsGcow AND SMOKE.—The Corporation of Glasgow have 
been inquiring into the best means of purifying the atmo- 
sphere of their city. After receiving the reports of several 
committees and experts, they have decided that the best way to 
bring before the citizens the progress made in this direction is to 
hold an exhibition of iesihinds and contrivances for the complete 
combustion of coal and the most modern developments in heating, 
lighting and ventilation by means of gas and electricity. The 
exhibition will be open from September 16th to October 8th. 
Further particulars may be obtained from the secretary, Mr. Percy 
Bates, 270, Sauchiehall-street, Glasgow. 

BIRMINGHAM AND District ELectric CiuB.— At a_ recent 
meeting, Mr. W. Dudley, of Dudley Port, read a paper on 
‘The South Staffordshire Mond Gas Distributing Plant.’ Re- 
ferring to the assistance Mond gas plant could give to the 
science of aviafion, the lecturer pointed out that the present price 
of hydrogen, as used for dirigible balloons, was from £1 to £2 per 
thousand cubic feet. This was practically prohibitive to most 
would-be aviators. But there was a process of manufacturing 
hydrogen by the use of Mond gas by which the price could be 
reduced to less than a shilling per thousand cubic feet. The 
method referred to was the Howard Lane process, minus the 

expensive producer, washer, scrubber plant, &c. 

PARKHEAD NavaL Guns.—The Parkhead Forge and Steel 
Works, Glasgow, of Wm. Beardmore and Co., which in November 
and December last dispatched to Woolwich the two first heavy 
wire-wound guns ever made in Scotland, are understood to have 
received a further order from the British Admiralty for three of 
the largest type of guns for the Navy. The latest order is for what 
are officially “Tenstaea as 12in. Mark XII. wire-wound guns. As 
described by Rear-Admiral Adair, manager of Messrs. Beardmore’s 
gun factory, these are 12in. 50-calibre 68 ton guns, intended 
for use on one of the most recent British battleships of the Dread- 
ay Ted type. All the processes of manufacture are carried out 
by Messrs. Beardmore—the casting of the steel ingots from which 
the different tubes are made, the tempering, the shrinking, the 
machining of the parts, the wire-winding, the boring and rifling, 
and the tinal finishing in the turning shop. The first gun was dis- 
patched to Woolwich, there to be fitted with hydraulic breech 
gear, and then ‘ ‘proved ” on a special mounting, after which it was 
ready to be placed on board a battleship. This gun was the 
heaviest piece of work that had ever left Parkhead forge, the pre- 
vious heaviest having been forgings of about 25 tons, intended for 
guns manufactured elsewhere. Each of the new big guns will cost 
something like £12,000, and their construction will occupy a year 
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A NEW COMPRESSED AIR HAMMER. 


A NEW type of hammer operated by compressed air has 
recently been introduced by the firm of B. and S. Massey, 
Openshaw, nr. Manchester. It belongs to the class of machine 
in which air under pressure is supplied from an independent 
plant in a manner similar to the steam hammer. 
to produce an air-operated hammer with the highest possible 


efficiency, the following points must be borne in mind by the | 
back pressure | 


designer :—The amount of clearance and 
losses must be reduced to a minimum; the air must be used 
expansively ; the flow of air into the working cylinder must 
be prevented after the blow has been struck; and the working 
pressure of the air must receive due consideration. The 

















Fig. 2-COMPRESSED AIR HAMMER 


reduction of clearance on the top side of the piston, at any 
rate, is not difficult of attainment, but on the lower end of 


In order | 


the compressor which tends constantly to lift the hammer, 
whereas the air at the same: pressure is alternately admitted 
to and exhausted from the top side of the piston. In this 
manner it will be seen that the only passage which has to be 
periodically filled and emptied, is a short one between the 
valve and the top of the cylinder, and the bottom port may 
be as large as reasonably possible without entailing any 
waste of air. It becomes, in fact, a part of the air storage 
system. When the hammer is forced down, owing to the 
difference between the areas above and below the piston, the 
lifting pressure is overcome, and the energy is expended 
chiefly in striking the blow, but also in compressing the 
volume of air below the piston for the subsequent raising of 
the hammer. The amount of air required, however, is less 
than that required for a separate admission for each up and 
down-stroke, owing to the abolition of the clearance loss and 
the absence of back pressure. Another feature of this new 
hammer is that the air is used expansively on all blows. A 
fixed cut-off takes place at about half-stroke, and as an expan- 
sion from one to two with air pressure at 45 1b. per square 
inch is calculated to give 90 per cent. of the maximum work 
in the air, a substantial gain is effected. For light blows 
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|an even greater degree of expansion is obtained by the 


the cylinder the hammer builder has to take into considera- | 


tion the differing thicknesses of the work to be dealt with and 
the possibility of the sinking of the anvil block. Onaccount 
of these factors a hammer in which air is alternately 
admitted to and exhausted from the lower side of the piston 
is liable to heavy clearance losses. Moreover, as the hammer 
falls with great velocity, which increases as the piston 
descends, back pressure is difficult to avoid in this type of 
hammer unless the ports are made of ample area when the 
clearance losses are increased. 

In the new hammer made by Messrs. Massey, the space 
below the piston is always open to the pressure of the air from 





hand movement of the valve enabling the cut-off to be 
made before half-stroke. A further point in the design of 
this new hammer which adds to its efficiency, is the preven- 
tion of what may be termed ‘“‘ after-flow ’’ of the air, into 
the top side of the cylinder after the blow has been struck. 
It is obvious that such a condition must be as wasteful of 
power as it is useless. The after-flow in some hammers is 
induced by the piston travelling so fast in the later stages of 
the stroke, that the air cannot enter the cylinder quickly 
enough to maintain the necessary supply. The result of this 
is, that when the blow is struck, there may be only a low pres- 
sure on top of the piston, while after the blow air continues to 
flow in until the supply pressure has been reached. The 
arrangement for working expansively is claimed to prevent 
this. A general view of the new Massey hammer is given in 
Fig. 2, while Fig. 1 shows very clearly the. construction and 
arrangement of the cylinder and ports, and the cycle of 
operations. Referring to the three views in Fig. 1, it will be 


seen that the lower end of the cylinder is always in free 
communication with the air supply through a large port A, 
the constant pressure serving to keep the hammer normally 






in the raised position at the top of the stroke as in the left- 
hand view in Fig. 1. The air inside the ram below the 
central guide is used as a spring or cushion, being 
compressed on the up-stroke and expanded on the down- 
stroke. The combined effect of the two pressures—the 
constant one below the piston and the varying pressure 
within the ram—gives a resultant upward force which de- 
creases as the ram approaches the top, a rapid and lively 
action being thus produced. When the piston valve is raised, 
as in the centre view in Fig. 1, the top of the cylinder is 
closed to the exhaust and put into communication with the 
bottom of the cylinder through the port B, and thus with the 
air supply. The compressed air, therefore, passes from the 
supply on to the top side of the piston and forces the ram 
down. As the ram descends the piston passes the port B, 
and in so doing cuts off the supply of air to the top of the 
cylinder. During the remainder of the stroke, therefore, the 
air already admitted is used expansively, and this expansion 
takes place no matter what kind of blow is struck, no further 
air being admitted. In order to permit of the striking of 
light blows with short strokes, a small port can be opened by 
the attendant’s lever, admitting just enough air to allow the 
piston to fall. This port is closed again when the valve is 
moved further for a long stroke; while for ‘‘ holding-down ”’ 
purposes the second lever shown in Fig. 2 enables air at full 
pressure to flow into the cylinder, even when the piston is at 
the bottom of the stroke. To avoid confusion in studying 
the sectional views in Fig. 1, it should be stated that the 
piston valve has nothing whatever to do with the supply of 
air to the bottom of the cylinder, although it controls the 
flow between the ports B and C, and when rotated by the 
upper handle shown in Fig. 2 allows the full pressure to flow 
into the cylinder for the purpose previously mentioned. 

Fig. 3 represents a typical pressure diagram for heavy 
blows taken at the full speed, 100 blows per minute. Thesharp 
cut-off alluded to and the sustained expansion line and light 
back pressure are all well shown. Fig. 4 is a diagram for 
light blows at a quick speed. In this case only a partial 
admission of air takes place, and the air being cut off early 
by the valve F begins to expand almost at the commence- 
ment of the stroke. This card also shows the diagram 
of the pressure below the piston, which remains the same for 
all blows. The small mushroom valve G, shown in the 
sectional views is intended for admitting the air pressure into 
the space on top of the piston in case the latter has risen 
above the port C. The hammer is specially adapted for 
smithy and forge purposes. The ram is a steel forging, 
circular in section, and works through a long phosphor 
bronze sleeve at the lower end of the cylinder. It is bored 
out centrally to receive an internal guide which is 
rigidly attached to the cylinder cover. The guide works 
through a phosphor bronze bush in the head of the ram, and 
is shaped so as to prevent turning. Being entirely enclosed, 
a perfectly air-tight fit is not necessary. The piston valve is 
simple in form, and has large wearing surfaces. The hand- 
operated valve gear resembles very closely that of a hand-con- 
trolled steam hammer, a separate movement being required 
for each blow. There is, however, no need for a: ** tripper,”’ 
owing to the force on the upward stroke being reduced auto- 
matically as the ram rises. The palletts are tough steel 
castings, keyed into dovetailed recesses in the ram and anvil 
block. 

The hammer is made in six sizes, namely, 3, 5, 7, 10, 15, 
and 20 cwt. The 5-cwt. hammer, which we have seen in 
successful operation, has a ram 94in. diameter, maximum 
stroke 24in., and weighs complete about 54 cwt. The over- 
hang to the pallett centres is 24in., and the total height from 
the floor 9ft. It was operated by air at 45 lb. pressure per 
square inch. The following are the particulars of the average 
and maximum power consumptions, &c. :— 

Maximum—(a) number of hardest blows per minute, 100 ; 
(b) cubic feet of free air per minute for above, 310; {c) size 
of compressor fora single 5-cwt. hammer, in cubic feet of free 
air per minute, 280; (d) approximate power required for 
pressure of 45 lb. per square inch, 35 brake horse-power. 
Average—(e) Cubic feet of free air per minute, 38 ; (f) approxi- 
mate power required for pressure of 45 lb. per square inch, 
4.5 brake horse-power. ‘lhese powers are based on the 
assumption that -the compressors require for a pressure of 
45 lb. per square inch 12.5 brake horse-power per 100 cubic 
feet of free air per minute. 





LAUNCHES AND TRIAL TRIPS. 





HeITo Marv, self-propelling bucket-ladder dredger ; built by 
Ferguson Brothers; to the order of Mitsui and Co., Limited, 34, 
Lime-street, E.C.; dimensions, 177ft. by 35ft. by 13ft.; engines, 
compound, 20in., 40in., by 24in. stroke, pressure 150 lb.; trial 
trip, May 10th. 

HELLESPONT, sea-going paddle tug; built by Earle’s Ship- 
building and Engineering Company ; to the order of the British 
Admiralty ; dimensions, 145ft. by 53ft. 4in. by 15ft. llin. ; launch, 
May 10th. 

STEPHEN FURNESS, steel screw passenger steamer; built by 
Irvine’s Shipbuilding and Dry Docks Company, Limited ; to the 
order of the Tyne-Tees Steam Shipping Company ; dimensions, 
805ft. long ; engines, triple expansion, 26in., 42in., 72in. by 48in. 
stroke, pressure 180 lb.; constructed by Richardson, Westgarth 
and Co., Limited ; launch, May 10th. 

NorMANDY, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company : to the order of the London, Brighton 
and South Coast Railway Company ; dimensions, 192ft. by 29ft. 
by 15ft.; engines, triple expansion, 154in., 25in., 40in. by 27in. 
stroke, pressure 160 Ib.; launch, May 12th. 

DJERISSA, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Frank C. Strick and Co., Limited ; 
dimensions, 362ft. by 50ft. by 25ft. 114in.; engines, triple expan- 
sion, 24in., 38in., 64in. by 42in. stroke, pressure 180 Ib.; con- 
structed by the Central Marine Engine Works; trial trip, May 
13th. 





THE MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAI 
ENGINEERS.—A joint meeting of the Midland Institute and the 
Midland Counties Institution will be held at Doncaster on ‘Thurs- 
day, May 26th. By permission of the owners, arrangements have 
been made to visit the sinkings at Bullcroft and Yorkshire Main 
Collieries. As the South Wales Institute of Mining Engineers are 

ying a four days’ visit to South Yorkshire, commencing Tuesday, 
yaly 19th, the annual meeting of the Midland Institute, which is 
to be held in Doncaster, has been postponed from Thursday, July 
21st, to Thursday, July 28th. 
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SAND PUMP DREDGER QUORRA—ENGINE-ROOM 





A LIGHT-DRAUGHT SAND-PUMP DREDGEBR. | 2nd a self-deflecting floating pipe-line of special construction 
is employed for this purpose. The forward feed is accom- 
THE improvement of the transportation facilities of plished by means of two anchorage lines ahead. ' These 
Northern Nigeria has made it necessary to supplement the | anchorage lines are attached to steel piles, which are sunk in 
railway project now under way with better facilities for navi- | the sand at the upper end of the channel to be dredged. 
gation on the Niger. We illustrate on this and page 524 a | The dredger is fisted with two pairs of light steel sheer legs 
light-draught sand-pump dredger recently built to the order of | on the front end* overhanging the sides, wherewith these 
the Crown Agents for the Colonies for the improvement of the | piles can be placed in position. The anchor piles are con- 
river Niger by Lobnitz and Co., Limited, Renfrew, Scotland, | structed of steel tubes of great strength, and are open at their 
from designs by A. W. Robinson, M. Inst. C.F. lower end and closed at the upper. They are fitted with a 
Before describing this interesting vessel, it will aid in the | hose connection, so that they can be sunk in the sand 
understanding of the design if we state briefly the conditions | hydraulically, this being an operation occupying only a few 
to be fulfilled. minutes. As soon as the anchor piles are sunk with the head 

The river Niger is an alluvial stream subject to great range | lines attached to them, the vessel drops down stream to the 
of level. In the reach of 300 miles between Abo and Baro, | lower end of the cut, and the suction pipe is lowered to the 
where the principal work is to be done, there is a navigation | required depth. The dredger then advances by winding in 
depth of 14ft. during the high-water season, which diminishes | the head-lines at such a rate as to feed the pump with sand 
to 1ft. to 2ft. at low water. The obstructions are formed by | up to its working capacity, this being indicated by means of 
sand bars which are constantly shifting and occur in a | a vacuum gauge in front of the operator. As many cuts 
manner similar to those of the Mississippi and other alluvia] | across the sand bar are made as may be necessary to reduce 
rivers. The condition of the river has given rise to a special] | it to a navigable depth. Generally, two or three days’ work 
class of light-draught steamer to carry on the navigation 
during the low-water season, even down to the ‘‘ steam 
canoe,’’ which can carry 5 tons on a draught of 18in. That 
such vessels with these light loads can be commercially used 
is good evidence that far greater economy could be obtained 
with a deeper draught available and an outlet supplied by 
which the products of the interior country could be carried 
to the sea, The unstable nature of the river bottom renders 
difficult, if not impossible, any permanent works, and the 
successful results obtained by temporary dredging each 
season on the Mississippi attracted the attention of Sir Percy 
Girouard in 1908, then High Commissioner of Northern 
Nigeria, with the result that Mr. A. W. Robinson, M. Inst 
C.E., who had designed several of the great dredgers on the 
Mississippi, was entrusted with the design of a special vessel 
to suit the conditions of the river Niger. On the Mississippi 
a depth of 9ft. is maintained throughout the low water 
season under conditions more difficult than those existing on 
the Niger. On the former river, the forces at work are 
on a vaster scale, and the Mississippi does not run within 
permanent banks nor confine itself to a particular channel, 
but is continually. changing its course, often by several miles. 
The Niger, on the other hand, runs between comparatively 
permanent banks, and the changes occur only in the sand 
bars and shallows in the bed of the river. 

The problem, therefore, resolved itself into the design of a 
dredger which could rapidly and cheaply cut a channel across 
the sand bars along the line of the current of sufficient width | will, we understand, suffice to make a navigable channel 600 
and depth to allow a steamer of, say 5ft. or 6ft. draught, to | to 800 lineal feet in length across a bar. _ 
pass. Further, it was desirable that the cutting once opened in | The head-lines are worked from an independent steam 
this way should tend to maintain itself by naturalerosion, with | Winch on the forward deck, this winch being also arranged to 
but little attention during the rest of the season, as it is | raise and lower the suction pipe. The centrifugal dredging 
found to do on the Mississippi. The vessel was required to | pump is of Mr. Robinson’s special design, and is characterised 
be of light draught, of not over 3ft. in working trim, able to | by its small diameter, its high speed, and its arrangement of 
set out and pick up its own anchorages, and capable of going | Very wide passages in order freely to pass any solids which 
quickly from place to place with its floating pipe-line, coal | may enter the suction pipe. It is arranged to run at an 
barge, &c., so as to maintain navigation at the critical points | ordinary working speed of 300 revolutions per minute, and is 
as the river level falls. driven by a directly connected triple-expansion engine of the 

The type of vessel adopted is that of a light draught stern- enclosed type with forced lubrication. The automatic lubri- 
wheel steamer fitted at the front end with a suction pipe | cation of this type of engine renders it specially suitable for 
having a very broad fan-shaped inlet so as to make a cut as | this class of work in a hot climate where it is difficult to 
wide as possible with a straightforward feed. The width of | get skilled engineers to perform continuous inspection duty, 
the inlet is 16ft., and it can be lowered to a depth of 12ft. | while the high speed of revolution renders possible the use of 
The actual width of cut, therefore, as made by the suction | 4 Smaller diameter pump than would otherwise be possible. 
head, is 16ft. on the bottom, but the sides of the vessel: run | The pump has suction and discharge ports of 24in. diameter, 
in to such a slope that the channel made is quite sufficient to and the engines are able to do the work satisfactorily when 
allow her to pass. The sand is deposited in the river far | developing about 300 to 400 indicated horse power, although 
enough to one side of the channel to avoid running in again, | they are capable of working up to a higher power when 








CABIN DECK 


required for pumping against higher heads or to a longer 
distance. 

The boilers are of the locomotive type, and present no 
special features except in so far as they are fitted with extra 
large fire-boxes and double doors for burning either coal or 
wood. The propelling machinery is of the usual stern-wheel 
compound condensing type. For the purpose of permitting 
the discharge pipe to pass out in the centre of the vessel, 
the paddle-wheel is divided into two parts. The discharge 
pipe is fitted with a swivel elbow at the stern, so that the 
floating pipe can radiate from the dredger in any direction. 
As ordinarily employed when dredging in the river, the dis- 
charge pipe is about 400ft. long, and is carried on seven 
circular steel pontoons. A special arrangement of flexible 
joints at the stern of the dredger permits freedom of action of 
the pipe, both vertically and horizontally, and each length 
of pipe is fitted with a special form of metallic joint having 
springs which tend to maintain the series in a straight line, 
but which will permit deflection under stress without 
breakage. At its end the discharge pipe carries a steel baffle 
plate which can be turned to any required angle, so as to act 
as a rudder, and thus steer the entire pipe-line to either one 
side of the dredger or the other. The reaction of the issuing 
stream of water impinging against this rudder is sufficient to 
maintain the pipe-line at right angles to the dredger against 
the force of a moderate current. In this way the dredged 
material is discharged on either side entirely clear of the 
channel. The suction inlet is of cast steel of special form 
and fitted with water jets to aid in loosening the sand. 
During the trials it was demonstrated that the pump could 
suck up 1100 cubic yards of sand per hour without the jets, 
and 1300 with the jets. 

All the operations of the dredger are under the direct con- 
trol of one man from the operating platform on the upper 
deck. Here are arranged all the levers which control the 
various movements of the winch, and also pressure and 
vacuum gauges for various purposes, and the signals to the 
engineer. The pilot-house is fitted with the usual steering 
apparatus, &c., for use when the vessel is being navigated. 
Complete officers’ and crew’s quarters are fitted on the upper 
deck in a commodious manner suitable to the climate. Upon 
completion of the vessel at the yards of Lobnitz and Co., 
Limited, Renfrew, complete steam trials were carried out 
both for pumping and for navigation. A few hours’ con- 
tinuous pumping test at full power was made in which the 
maximum horse-power exceeded 700 and the discharge 
pressure on the pump exceeded 25 Ib. per square inch. A 
series of speed trials was made over the measured mile in the 
Gareloch. These were eminently satisfactory, and showed 
that the vessel had ample steaming and propelling power and 
could be handled easily. The speed obtained was 9 knots. 
After completion of these tests the vessel was made ready for 
sea, and the open sides closed in by temporary bulkheads. 
The vessel was then towed to her destination and arrived 
without mishap of any kind in June, 1909. 

Upon being finally refitted at her destination, the vessel was 
tested under actual working conditions, when it was shown 
that she was capable of pumping sand at the rate of 1200 
cubic yards per hour and of making a cut across a sand bar of 
500 lineal feet in 70 minutes. It is found that in actual 
operation, when a cut has been made across a sand bar at low 
water, the increased flow causes an erosion and consequently 
an enlargement of the cut thus opened, and there is, therefore, 
a tendency to maintain the channel in a navigable condition 
until the end of the low water season. This method of 
dredging has not been in use on the river Niger sufficiently 
long to determine accurately the amount of benefit that can 
be derived from year to year, but it is believed that the 
channels-thus formed will not be wholly obliterated during 
the high water season, and that they can be continuously 
maintained from year to year with a reasonable amount of 
dredging, and at comparatively small expense. A navigable 
depth of 5ft. at extreme low water will be ample for the 
present requirements on the river, and as this dredger can 
make a channel 12ft. deep, she can begin work on the various 
sand bars in advance of the extreme low water season, thereby 
keeping the river well in hand. 

The vessel, which has been named the Quorra, was built by 
Lobnitz and Co., Limited, of Renfrew, to the order of the 
Crown Agents for the Colonies, from designs by Mr. A. W. 
Robinson, M. Inst. C.E. The work on the Niger is under 
the direction of Mr. Coulton Elliot, marine superintendent. 





LETTERS TO THE. EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SUPERHEATING AT SEA. < 


Srr,—Owing to my absence abroad, I have only to-day seen the 
article which appeared in your issue of the 29th ult. This article 
contains some statements which I should like to comment upon, 
as the subject has now become again an extremely interesting one 
to engineers in this country, owing to the progress which has been 
made on‘the Continent in the development of marine machinery 
suitable for high temperature steam. . This development has been 
such as to make the whole question purely a commercial one, as 
all technical difficulties whieh years ago prevented the more 
general adoption of superheating in this country, may be said to 
have been overcome. Let us, therefore, avoid all mental rambling 
from the theoretical point of view and regard the matter from a 
technical and commercial aspect. 

It may be stated as an axiom that conviction as to the merits of 
another country’s inventions takes a long time to reach British 
minds, but it is also true that when we once grasp the possibilities 
of anything new its development proceeds more quickly in this 
country than in any other. This will probably be the case with 
superheating. ; 

The design of ordinary reciprocating engines using saturated 
steam may, be said to have reached finality, as we know of cases 
where engines and boilers are being built to-day from designs 
made nearly twenty years ago. Very little difference is required 
in the design of the modern triple-expansion engine to make it 
suitable for the use of superheated steam ; certainly, copper steam 
‘pipes may not be used, but, as it is the general practice now-a-days 
to use steel or iron for main steam pipes, it cannot be said that the 
substitution of steél for copper introduces new elements of risk in 
the case of superheating. 

The question of the use of oil is a very important one in super- 
heating, but it-should be remembered that the substitution of oil 
for water.as a lubricant for the internal rubbing surfaces, and the 
use of dry instead of wet steam, makes the marine engine a much 
more efficient machine. Oil is good for the engines, but it is bad 
for the boilers, and-the elimination of the oil from the feed-water 





is an absolute necessity. This, however, can be done with little 
; 


extra care and attention, and is being done in many esses vl ch 
have come under my notice ; but it is said that the difficulty in 
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this country is to get this extra care and attention from those in 
charge of machinery. Is this so? 

It is true that there is no visible difference between the diagrams 

from an engine using superheated steam and from the same 
engine using saturated steam, but it is a measurable difference, 
and is apparent when the diagrams are combined. The probable 
reason why more of these diagrams have not been published has been 
due to the fact that very few people take the trouble to study 
them, but I have many combined diagrams made with the same 
engine, both superheated and saturated, which are rather interest- 
ing, and which I hope to have an early opportunity of publishing. 

I have recently had a report made upon the machinery of the 
steamship Riga, a vessel which has had superheaters for over two 
and a-half years and using in regular service a temperature in the 
high-pressure cylinder of over 620 deg. Fah. This vessel's engines 
and boilers were opened for inspection and the report made by the 
surveyor was in every way satisfactory. No sign of oil could be 
found in the boilers more than in the boilers of any vessel using 
saturated steam. The amount of oil which had been used for 
internal lubrication and for swabbing the rods had been 1.3 kilos. 
per twenty-four hours. The intermediate-pressure valve is a slide 
valve and the high-pressure valve a piston valve. No appreciable 
wear had taken place in the intermediate-pressure valve or in the 
vaive face of the cylinder, and the original centre punch marks 
which had been used for marking off were still visible. 

About ten days ago I crossed to Bremen in a vessel fitted with 
superheaters in the boilers, and while at sea observed the prevailing 
conditions. There is very little difference really to be noted, 
except that the firemen seemed to have less work to do, and there 
was a total absence of water in the engine-room; in fact, there 
was not a drop of water visible between the cylinders and the 
cranks. The indicated horse-power averaged 1110. The coal was 
of poor quality, only enough large coal to cover the bars each time 
the fires were cleaned. The consumption was 144 tons per day. 
The ship carried two engineers, three firemen and one trimmer. 
Stopping and starting of the engines was as usual, and the 
fluctuation in the temperature of the steam at any time did not 
exceed 30 deg. Fah. at the engines. The temperature of the 
steam leaving the superheater from each boiler at times varied 
60 deg. Fah. to 70 deg. Fah., especially when cleaning the fires 
but the mean variation at the engine was as stated. 

Does superheating pay! So far as the Continent is concerned, 
this question has been answered in the affirmative, every large 
steamship company is fitting superheaters, and superheating has 
come to stay. So far as it concerns this country, sufficient has been 
done abroad to enable the question to be solved by the shipowner 
himself, if he has men in charge of his engines whom he can trust 
and is prepared to acknowledge extra attention paid to his in- 
terest. If a vessel is much in port it may not pay her owner to 
increase the first cost by the addition of superheaters. If coal is 
very cheap, it may not be worth while to save 15 or 20 per cent. of 
it. If we assume the case of a vessel using say, 20 tons per day, 
200 days’ steaming at 16s. a ton represents £3200, and 15 per 
cent. of this will be £480, which amount would about pay the first 
cost of the superheaters. It has been found that in the case of 
new engines the cost of fitting superheaters has been covered by 
the coal saved in one year; and in the case of old vessels, where 
alterations to existing steam pipes, &c., were required, the 
expense of fitting superheaters has been more than repaid under 
two years. 

While shipowners are loath to supply extensive information for 
publication, this can be generally had through making inquiries 
privately ; but it would appear to me that the shipowners on the 
Continent are as fully alive to the necessity of economy as the 
British shipowner, and that they would not fit superheaters in 
new vessels after a long experience unless they had come to the 
conclusion that it paid them to do so. 

A. F, Wuire, M.I.N.A., M.I. Mech. E., &c. 

London, May 13th. 


GROWTH OF CAST IRON. 


Str,—The following is mysterious to me, but may probably be 
well known to more experienced engineers, and I shall be grateful | 
for information. 

Some friends of my firm are in the habit of using some cast iron 
pots of rectangular shape for holding small steel work. The pots 
with their contents being provided with loose lids, and inserted in 
the muffies fur annealing purposes. The pots and their contents 
are subjected on each occasion to five hours slow heating, after 
which they are allowed to cool for thirty-one hours, and the 
mystery that I referred to is, that these pots grow in a remark- 
able manner, For instance, the original pots measure llin. deep 
by 94in. square, and weigh 2 qr. 6 Ib. I measured one which had 
been in use for six months and found that it was 1ljin. high by 
10in. square, and weighs 2 qr. 8 lb., so that not only had it 
increased in size, but also in weight. 

My friends find this a great nuisance in many respects, and 
would be glad ifany remedy could be suggested. I compared the 
new pot with the pattern from which the whole are cast, and 
found that there was practically no difference. 

Birmingham, May 10th. 


MYSTIFIED. 


[The growth of cast iron under repeated heating and cooling is 
well known. The most complete experiments have been carried 
out by Mr. Outerbridge at Messrs. Seller’s works in Philadelphia. 
He used bars 12in. long by lin. square, and by repeated heatings 
made them grow by nearly 2in. in length and jin. in breadth, the 
new volume being as much as 40 per cent. greater than the 
original. He found, however, but little increase in weight and 
considerable reduction in strength. He found also that a grown 
bar would, if plunged in water, give off air for a long period. A 
striking fact also is that grown iron is much more transparent to 
radium emanations than normal iron. Last year a paper on the 
subject was presented to the Iron and Steel Institute by Professors 
Rugan and Carpenter. They found thata white iron having about 
3 per cent. of carbon, and only small quantities of other con- 
stituents, silicon not exceeding -3 per cent., would not grow. It 
is curious that our correspondent should have found increase of 
weight. It is not usual.—Ep. THE E.] 





MODEL LOCOMOTIVE IN SOUTH KENSINGTON MUSEUM. 


Sir,—It was not till a few days ago that I saw the model in 
South Kensington Museum that was described in THE ENGINEER. 
It would be interesting if you could get further particulars of the 
original engine. I have doubts if the model is correct in many 
ways. For instance, the pump looks very peculiar ; the excentric 
rod working the pump is about 10 deg. or 15 deg. with the line of 
the pump. The pump seems to deliver straight into the boiler 
without any check valve. You say it is similar to early loco- 
motives on the South-Western Railway, but I remember being 
told very many years ago that when a locomotive was broken up 
the new engine bore the same name as the discarded one ; this, I 
know, was the fact with some that were broken up about 1860. I 
have a list of the South-Western Railway engines in 1862 or 1863. 
In this list there is no engine named ‘‘ Express.” There was at 
that date only one inside-cylinder passenger engine ; this was the 
‘‘Southampton.” This engine was, as far as I know, the only 
engine without a number. There was a certain resemblance 
between this engine and the model ; but the ‘‘ Southampton” had 
not the open rail round the footplate. Of course, it is possible 
that the iron plate rail was a later addition. 


Farnham, May 12th. . J. H. K. 


A NEW BOILER BLOW-OFF VALVE. 





THE dangers attaching to the careless handling of blow-off 
valves connected to a battery of boilers. having a common 
blow-off pipe are well known, and in the past numerous 
accidents, too often fatal, have resulted from this cause. In 
addition, such valves are frequently a source of trouble by 
reason of their lying at the lowest point on the boiler where 
sediment is almost certain to collect on them and cause 
leakage. The valve herewith illustrated, it is claimed by the 
makers, Royles Limited, Irlam, near Manchester, overcomes 
both these difficulties, first, by providing against its being 
accidentally left open, and secondly, by the facilities afforded 
for cleaning it. 

From Fig. 1 it will be seen that the boiler pressure always 
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acts in a direction tending to close the valve proper A. This 
is carried on a gun-metal spindle B which passes through a 
gland L in the casing. A lever D fulcrumed at EF works in 
conjunction with the spindle and is pushed into the closed 
position by the spring F’, in addition to the steam pressure on 
the valve itself. This ensures that the valve will auto- 
matically shut after the boiler has been blown off. A handle 
G, mounted on the end of the spindle, permits it to be 
rotated, so that the valve can be freed from any scale or 
sediment which may collect between it and its seat. A 
sleeve J and lock nut K are provided, it being intended that 
these should be run out and jammed against the gland L 
when the boiler has been emptied. In this way it should be 
impossible for a boiler laid off for cleaning to be filled with 
steam through the blowing off of another boiler in the same 
battery. Fig. 2 shows the valve fitted to the usual blow-off 








Fig. 2—BLOW-OFF VALVE ON BOILER 


pipe of a Lancashire boiler. It is here seen sunk beneath 
the level of the floor through an opening in which the handle 
D, removable as required, projects. As a safeguard against 
leakage a tell-tale pipe H, provided with a cock, is led 
upwards from the valve casing at I. 





THE 1200-VOLT CONTINUOUS CURRENT 
RAILWAY. 


THE employment of pressures up to 1200 volts on the con- 
tinuous current interurban railways in America appears to be 
gaining much favour, and judging from the statements in a 
paper read before the American Institute of Electrical Engi- 
neers by Mr. Charles E. Eveleth, there are no material objec- 
tions to the use of voltage as high as this on passenger cars. 
It is satisfactory to note that the important items of relia- 
bility and low cost of upkeep have met all expectations, and 
the minor difficulties which were at first experienced have 
easily been overcome. That the motors operate satisfactorily 
at this voltage is shown by the statement that a considerable 
number of brushes are still in good condition, notwithstanding 
that the motors to which they are fitted have run over 150,000 
car miles. The wear on the commutators is also said to be 
hardly perceptible. 

In considering the question of what gains are to be expected 
from the use of this higher voltage, the author points out that 
the primary object of any railway is to pay dividends, and 
that these are limited by the proportion of the receipts, which 
must be expended for two items—fixed charges and operation. 
The most inflexible item is naturally the former. This is 
the same every day whether business is good or bad, and it 
never gives up any ground once gained. The 1200-volt 
system offers a practical way of reducing the first cost of 
electrification through the material saving in sub-stations, | 





and secondary distribution conductors. This gain becomes 
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a permanent asset of the railway, making a definite decrogse 
in the fixed charges. 

| The cost of operation can be controlled to a certain extent 
by the personal ability of the manager, but having onco 
selected the type and size of cars, and the voltage of the 
system, it is practically impossible for him materially 
change the cost of getting power to his cars, which 





Fig. 1—BLOW-OFF VALVE 


depends upon the distribution efficiency of his system and 
the cost of sub-station operation. Mr. Eveleth draws 
attention to the fact that the 1200-volt continuous current 
system decreases the cost of getting power to the cars in 
two ways: first, by reducing the number of sub-stations : 
and secondly, by increasing the sub-station efficiency 
by improving the load factor. This latter result, he 
points out, may seem unreasonable at first thought, but 
it is to be remembered that few sub-stations run with 50 per 
cent. load factor, and that the average load factor in America 
is below 30 per cent. It is generally necessary for each sub- 
station unit to commutate within its overload guarantees the 
maximum starting current of at least two trains starting 
simultaneously. As the running current of a train is about 
one-third of the starting current, and as there are consider- 
able periods during coasting and stopping when the train is 
taking no current at all, and as it may happen that no trains 
are on a section fed by an individual sub-station, the low 
load factor can readily be accounted for. If, then, the units 
are selected for peak loads, the capacity of each station will 
remain constant, independent of the number of stations. 
But it is evident that by decreasing the number of sub- 
stations, which means increasing the track mileage fed by 
each station, the average load on each station will he greater 
and the load factor will be improved. 

In order to show the advantages which may be expected 
from the use of a 1200-volt system as contrasted with one 
working at 600 volts, the author considers some concrete 
applications to different classes of conditions, and in this 
connection it is shown that the power consumption at the 
trains is slightly more for the 1200-volt cars, on account of 
the greater weight of the equipment. In making these 
comparisons, the author states that conservative values have 
been taken, such as low sub-station costs, high cost of 
1200-volt car maintenance, &c., so that the results may be to 
within reasonable working limits, and the advantage rather 
less than might actually be achieved. A number of tables are 
given in the paper, as well as diagrams showing the positions 
of sub-stations for 1200 and 600-volt railways of four kinds. 

In conclusion, the author states that it appears that a 
reasonable estimate of the economy obtained by a 1200-volt 
system as compared with the 600-volt system in the elements 
of a railway which are effected by the choice of a system, 
that is, all the material used in the electrification, would 
result in savings which are approximately as follows :—(a) 
First cost, 10 to 20 per cent.; (b).fixed charges, 10 to 18 per 
cent., and (c) operation and maintenance, 10 to 15 per cent. 
Other conclusions are that the 1200-volt system is just as 
reliable as the 600-volt system, and sub-stations in both 
cases can be operated at any commercial frequency. In 
specific cases, the author states, the saving has been found 
to be materially greater than those indicated above, notably 
where the length of road is such that no sub-stations are 
required for the 1200-volt system whilst sub-stations are 
needed for the 600-volt system. In some instances the 
savings have been as great as 25 to 30 per cent. in the 
electrification material. 





Tue Duke of Argyll recently presided at the Royal 
United Service Institution over the first annual meeting of the 
Mid-Scotland Ship Canal National Association, which was formed 
for the purpose of furthering a scheme for the construction of 1 
low-level deep-water canal from the Forth to the Clyde suitable 
for the largest battleships and ocean-going steamers. Others 
present were the Duke of Hamilton and Brandon, the Earl of 
Kinnoull, Lord Leith of Fyvie, and Admiral Sir Charles Campbell 
(hon. secretary). Sir Charles Campbell said that the movement 
was making marked progress in Scotland. There was a majority 
on the Glasgow Town Council in favour of it. The adoption of the 
report was moved by the Duke of Argyll, who referred to the 
necessity of having ‘‘a back door to Rosyth.” It was of great 
importance that that great military and naval establishment 


| shculd have a back door, and that the Clyde should become a great 


arsenal in support of anything done in the way of defence on— the 
east coast. The statistics which Sir Charles Campbell had obtained 
from Germany, Scandinavia, and Russia were most valuable, in 
showing that the canal would obtain at the outset commercial 


| assistance, and he had no doubt that with greater knowledge the 


amount of traffic which might come through would be largely 
increased, 
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5 IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


F om our own Correspondent.) 


Finished Iron. 

Ow1NG to the holidays, the finished ironworks have been 
mostly idle the whole of this week. Prices remain stationary on 
the basis of : Marked bars £8, Earl of Dudley’s brand £8 12s. 6d., 
second grade £7, unmarked bars £6 5s, to £6 7s. 6d.; North 
Staffordshire bars £6 15s,; sheets—singles £7 7s, 6d., doubles 
£7 12s. éd., trebles £8 2s, 6d.; galvanised corrugated sheets- 
Path Liverpool- £11 to #11 5s., hoop iron £6 l5s., gas strip 
£6 10s. to £6 128, 6d., slit nailrods £7 5s,, rivet iron £6 15s. to £7. 


Belgian Iron Competition. 

The common bar makers report an increase in Belgian 
etition, the result of the slump which has taken possession of 
f the continental iron industries. South Staffordshire is 
iow to be overrun with continental representatives, who 
are quoting bar iron at ‘“‘dumping” prices, with which local 
makers cannot hope to compete. As a result of the tempting 
wrices offered, these agents are believed to be doing a good deal 
of business amongst the nut and bolt makers, the makers of com- 
mon iron feneing. The continental c.i.f. price is just now 
£4 17s. 6d., as against £4 18s, 9d. ** prompt” and £5 to £5 1s, 3d. 
“forward,” the quotations of the Welsh native makes on the spot. 


com} 
certain 0 
said just 1 


Pig Iron Easier. 

Pig iron is easier, the result of the persistence of con- 
sumers in their efforts to weaken prices to accommodate for the 
unsatisfactory state of manufactured iron values. A reduction of 
6d. per ton is now noticeable in most transactions, and in some 
cases it amounts to 9d, per ton. Still, the drop cannot be looked 
upon as much more than trifling. South Staffordshire common 
forge qualities sell at 48s.; part-mine, 51s. to 52s.; best all-mine, 
ghs,; cold blast, 115s.; Northamptonshire, 50s, to51s.; Derbyshire, 
and North Staffordshire, 50s. to 51s, 6d. 
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The Steel Trade and Scotch Arrangements, 
The position in the steel trade keeps very satisfactory 


orders are well held, while several of the furnaces are regularly 
employed in producing this class of metal according to varying 
specifications for different purposes. Prices range from 70s. to 74s. 
per ton. A fair trade is also reported in ferro-manganese and 
spiegeleisen. [Iron ore is selling fairly well at from 13s. 6d. for 
ordinary, 17s, 6d. for medium, and 20s, 6d. for best net at mines, 


Steel. 

A very steady demand is reported for Bessemer classes of 
steel, and makers anticipate a continuance of their present 
a rage for some months to come, with every —— of a still 
etter state of things in the early future. Rails are the chief 
— and they are selling at £5 10s, for heavy sections. Trade 
is also being done in billets, tin bars, hoops, and other Bessemer 
classes, but the plate mills are still idle, and probably it would be 
necessary to reorganise and remodel them before they could hope 
to successfully compete with the new conditions which obtain in 
the sense of the much larger plates which are now produced for 
shipbuilding purposes. The Barrow steel works are closed down 
for a week during the holidays. 


Shipbuilding and Engineering. 

There is considerable activity in shipbuilding at Barrow, 
not only in the construction of big ships, floating docks, and other 
classes of craft, but in the submarine department and in the build- 
ing of the first Navy airship. The latter is now being rapidly 
put together in the new shed built for the purpose, and it is anti- 
cipated it will be ready for launching and for flying by the end of 
July or the beginning of August. 


Shipping and Fuel. 
has been a shrinkage in exports of iron and steel. 


pared with the corresponding period of last year. 
are in good demand at comparatively high prices, 





THE SHEFFIELD DISTRICT. 





with a good demand, Shipbuilding requirements are responsible | 
for much of the activity, but railway orders on the whole are | 
unsatisfactory. Probably in no district is the steel outlook on the 
whole more cheerful than in South Staffordshire. Gratification | 
has been expressed at the news that the differences between the 
Scotch and North of England heavy steelmakers which threatened 
the continuance of the Anglo-Scottish Steel Alliance, which 
controls nearly 75 per cent. of the output, have now been amicably 
settled in the main, 


Staffordshire Steel Prices. 

Staffordshire steel prices remain firm so far as plates and 
sections are concerned, but sheet bars are easier, quotations | 
moving between £5 and £5 2s, 6d. Billets are about the same. | 
Other quotations :—Mild bars, £6 15s. to £7; joista, £6 5 
angles, £6 7s. 6d. to £610s.; ship, bridge and tank plates, £7 to 
£7 5s.; boiler plates, £7 12s. 6d. (Lancashire boilers), and 
£7 17s. 6d. (marine). The renewed offers of German steelmakers 
to supply sheet bars and billets upon very favourable terms 
account in much part for the easier rates quoted above for half- 
products ; but the competition is less severe in this district than in 
South Wales, owing to the Germans having to face others. Bel- 
gian No. 2 iron is quoted at £5 13s, 6d., delivered in this district, 
or £5 11s, net. The lowest price current for the equivalent 
material of local manufacture is about £6 2s. 6d. per ton, so that 
it will be recognised that the difference is very considerable. 


OM. 3 


Warwickshire Miners’ Strike. 

The Warwickshire miners’ strike gives no signs of settle- 
ment. The men, to the number of about 1200, have, as regards 
the Baddesley pits, now been idle for close on six weeks, and they | 
seem as determined as ever. The Miners’ Association has just 
decided to increase the allowance to the strike hands by 2s, per 
week, making it 12s, for each man and 1s. for each child. The | 
owners at the Ansley collieries state that they have made what | 
they consider a fair offer, and that the next move must come from | 
the men, | 





NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 
MANCHESTER, Wednesday. | 
| 


A Holiday Market. | 
As usual during Whit week, Lancashire, and especially | 
Manchester, is given over to holiday making. This accounted | 
almost entirely for the sparse attendance on the Iron Exchange, | 
and there appeared scarcely sufficient inquiry passing to test | 
prices in any department. Pig iron ruled generally in buyers’ | 
favour, and the trend of prices was of a downward character In 
finished iron and steel the feeling was steady. Manufactured 
copper was very firm, but tin ingots are weak. Sheet lead steady. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 55s.; 
Derbyshire, 56s, 6d. to 57s.; Northamptonshire, 58s, to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s. 1d.; May-June, 60s. 
Seotch: Gartsherrie, 62s. ; Glengarnock, 61s.; Eglinton, 60s. 6d., 
delivered Manchester. West Coast hematite, 68s.; East Coast 
ditto, 67s, 6d., both f.0.t. Delivered Heysham : Gartsherrie, 60s. ; 
Glengarnock, 59s.; Eglinton, 58s. 6d. Delivered Preston: Gart- 
sherrie, 61s.; Glengarnock, 60s.; Eglinton, 59s. 6d. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; Stafford- 
shire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; boiler plates, 
£7 12s, 6d. to £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7 to £7 5s.; English billets, £5 5s. to £5 10s. ; foreign 
ditto, £5 to £5 2s. 6d.; cold drawn steel, £9 5s. to £9 10s. | 
Copper: Sheets, £70; tough ingot, £60 to £60 10s.; best selected, 
£60 to £60 10s. per ton. Copper tubes, 84d.; brass tubes, 63d.; 
condenser, 7}d.; rolled brass, 6}d.; brass wire, ye brass 
turning rods, 6d.; yellow metal, 6d. to 64d. per Ib. Sheet lead, 
£16 15s, per ton. English tin ingots, £149 per ton. 


The Lancashire Coal Trades. 
: Here, again, the market was dominated by holiday 
influences. There was a very slow trade, without any particular 
change to note in prices. 


BaRROW-IN-FURNESS, Wednesday. 
Hematites. 

A keener depression has set in in the hematite iron trade, 
and although this is regarded as only of a temporary nature, it is 
disquieting at the moment. Three of the furnaces in the district 
have been put out of blast, which means a reduction in the weekly 
output of about 3000 tons of metal. This will check the growth of 
stocks, which has been more evident in makers’ yards than in 
warrant stores. The metal held in the latter only totals 29,664 
tons, but probably makers will be holding about 40,000 tons of 
iron, Prices are weaker at 68s. 6d. for mixed Bessemer numbers 
het f.o.b. Warrant iron sellers are at 66s, 74d. net cash, buyers 
66s, 3d. The trade being done represents a smaller bulk of metal. 


Makers are fairly well sold forward to a much better trade in a few 
months time, 





There is a good demand for special hematites, and 


| that even the customary two days’ holiday can be ill-spared. 


| renewals of house and 


| expiring contracts. Best Barnsley, 





(From our own Correspondent. ) 


General Conditions. 

Most of the steel works closed on Monday and Tuesday, 
according to custom ; but owing to the funcral of the late King on 
Friday, operations were resumed on Tuesday in a number of cases 
in order to allow the workmen a holiday on Friday. The Whitsun 
holiday has served to throw into relief the great improvement in 


the condition of many important branches of the steel | 
| trades which has taken place during the past twelve 
|} months. At that time trade all round was very slack, 


and a whole week’s holiday was not unusual in the steel trade. 


| This year, however, a seven days’ holiday is quite the exception, 


and many firms.are so busy on export orders for special steels 


greatest pressure for delivery is being experienced from overseas 
markets, and to execute the orders in the time stipulated neces- 
sitates the utilisation of every possible working day, so that the 
observance of Friday as a holiday in addition to the usual two 
days at Whitsun would be impracticable in a good many instances. 
In the coal trade there is a practically general cessation of work 
for the week. This suspension of output is expected to have a 
very strengthening effect on the market for all kinds of fuel next 
week, for it will mean a heavy reduction in colliery stocks, and 
thus leave managers with a clear outlook ahead. 


House Ccal. 


The eve of the holidays was not marked by any increased | 


demand, and the general market is fast sinking into its usual 
summer quietude with spot lots on offer at low rates. For 


collieries are expected to quote ls. per ton above the prices of 
12s. 6d. to 13s, 6d. per ton ; 
ditto, secondary sorts, 10s. 6d. to 11s. per ton. 
Steam Coal and Gas Coal. 
Pits were busy last week end on urgent orders for extra 


| supplies of hard coal and cobbles for industrial consumption to tide 


over the holidays. There is nochanzein the position of the export 
market. Best hards are quoted 9s. 3d. to 9s. 6d. per ton at the 
pits. Gas coal contracts continue to be made on the basis of the 
ls. advance, and there is fully expected to be a steady movement 
in gas fuel from this district during the ensuing season. 


Slacks and Coke. 

Owing to the extra demand for the holidays, the position 
of slacks is rendered much stronger still, and most collieries closed 
last week with a large number of orders on their books. Coking 
smalls are in good request, and prices are higher if anything, but 
quotations may be reported as follows :— Best washed smalls, 5s. 6d. 
to 6s ; best hard slacks, 5s. 6d. to 5s. 9d.; seconds 3s. 9s. to 4s, 3d. 


| A rather easier tone is noticeable in coke, but there is no quotable | 


alteration in prices, which remain :—Best washed, 12s. 9d. to 


13s. 6d.; unwashed, 11s. 6d. to 12s, 6d. per ton, at the ovens, 


The Iron Market. 

Business has, of course, been practically suspended in the 
pig iron market, and there is little doubt that the weak condi- 
tions ruling during the past four weeks in the ordinary forge and 
foundry iron produced locally will continue for some time yet. At 
the same time, makers are not inclined to take a despondent view, 
the recent flatness in the market tone being due, they consider, 
to the bear tactics of merchants. As already reported, furnace 
owners in Lincolnshire or Derbyshire announce no alteration in 
rates. Hematites are still fairly firm at 80s. to 81s, for West 
Coast, and 75s to 76s. for East Coast. Other quotations, net, 
delivery Sheffield or Rotherham, are :—-Lincolnshire, No. 3 


foundry, 53s. 6d.; No. 4 foundry, No. 4 forge, mottled and white, | 


52s. 6d.; basic, 55s.; Derbyshire, No. 3 foundry, 53s.; No. 4 forge, 
52s. per ton. 


The Steel Trades. 

As will have been seen from our remark above, the 
activity in some branches of the steel trades is very noteworthy. 
But this is really confined to makers of armament material and of 
special steels, for which the demand from abroad is remarkably 
keen. Work for general shipbuilding is improving, but the chief 
orders in hand are those relating to Admiralty work, a fair share 
of the forgings and castings required for the new warships coming 
from this district. The railway steel departments are still in receipt 
of only a very moderate amount of work. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


General Remarks. 

NATURALLY, this week has been a very slack period as far 
as the amount of business transacted and the deliveries made have 
been concerned, and it was unsatisfactory also in that the produc- 
tion has been kept up, and stocks have increased. Holidays cannot 
be taken at the blast furnaces, but one thing the ironmasters have 
arranged to do this week is to employ at their works on Friday— 
the day of the King’s funeral—the fewest hands possible, A 


The shipping trade is quieter than it has been, and there 
i Yet there is an 
increase in exports on the year so far of over 49,000 tons, com- 
Coal and coke 


The | 


contracts over the next twelve months | 


number of the establishments that consume pig iron are closed all 
this week ; they would have had Monday and Tuesday off in any 
case, and when they are to cease operations on Friday also, it was 
not considered worth while to open for Wednesday and Tburs- 
day only. The closing is, of course, detrimental to the busines« 
of the ironmasters, for their stocks mnst increase, as well as those 
in Connal’s public stores, and that will have a tendency to weaken 
a Thus it may be expected to keep consumers from buying. 

is month’s business in the pig iron trade has certainly been 
disappointing for sellers, this being usually a period of the year 
when demand is brisk, deliveries large, and prices tending upwards. 
Such a condition of the market cannot be reported at present, not- 
withstanding that most of the influences may be described as 
avourable, 


Cleveland Pig Iron. 

Within the last fortnight a lower price has been reported 
for Cleveland pig iron warrants than has been known since last 
July—49s. 6d. cash buyers, which is a figure that even the most 
pessimistic of traders did not anticipate this year, especially when 
it is borne in mind that a satisfactory revival is in progress in the 
finished iron and steel industries, more particularly the latter, and, 
in consequence, the outlook should be considered good for those 
who furnish the raw materials. The lower prices which rule do 
not tempt consumers t» buy raw materials more freely ; on the 
contrary, the tendency is to hold off until there is some indication 
that the bottom has been touched in quotations. With such an 
uncertain and .unsett)cd market for pig iron, such indications are 
altogether lacking. Speculators are more inclined _to sell than 
buy, as they are quite disappointed that their expectations of last 
autumn are not being fulfilled; the foreign demand has not 
developed to anything like the extent predicted, and more 
especially has the business with the United States fallen 
short of expeetations. It was mainly the hopes of 

large American demand that led to prices rising. for Cleve- 
lland iron so substantially, and they are weak now that there 
is no likelihood of American consumers needing any Cleveland pig 
iron this year, seeing that blast furnace proprietors in the States 
are making considerably more pig iron than their country needs. 
With respect to makers at home, it must be stated that they are 
fairly well situated in respect of orders booked, and that their 
stocks are not heavy, while, at the same time, little iron is now 
going into Connal’s stores. But there is a good deal of iron con- 
trolled by second hands, and they are competing strongly with the 
producers, their action tending to bring down prices. Consumers 
are able to buy No, 3 Cleveland pig iron for prompt f.o.b. delivery 
at 50s. per ton, but it has to be obtained mostly from second hands, 
few producers being prepared to accept as low a figure, and certain 
makers ask 1s. to 2s. per ton more than this, which is tantamount 
to stating that they have no iron on sale for early delivery. No. 1 
Cleveland pig iron is quoted at 52s. 6d., No. 4 foundry at 49s. 6d., 
No, 4 forge at 49s., and mottled and white at 48s, 6d., all for early 
f.o.b. delivery. Stocks are increasing this week, and shipments 
are on a smaller scale than they were last month. These features 
| are not favourable to prices improving. 








Hematite Iron. 

It is rather surprising to see the East Coast hematite pig 
iron market so weak when the steel trade is brisk and has the best 
of prospects. The position of producers is, however, better than 
that of makers of Cieveland pig iron, for there are no stocks in 
producers’ hands, neither have Connal’s any hematite iron in their 
store, in addition to which three hematite furnaces have been 
blown out on the West Coast because of the heavy cost of produc- 
tion. One reasori for the weaker prices of hematite pig iron in this 
| district at present is that so much is held in merchants’ hands, and 
they want now to convert the iron they hold into cash. They 
have therefore been lately underselling producers, and now accept 
66s. per ton for mixed numbers—indeed, there have been sales at 
65s. 6d. per ton. Both these figuresare relatively several shillings 
| per ton dearer than Cleveland pig iron, yet little profit is yielded, 
| owing to the high cost of materials. 


Ore and Coke. 

| The merchants quote 20s. 6d. per ton for Rubio ore deli- 
| livered at Middlesbrough, but consumers will not pay so much. 

Increased quantities of Swedish ore are being imported, ard 
| almost every ironmaster is using some of it, even in the production 
of ordinary Cleveland pig iron. Durham coke, at 18s. per ton 
delivered at furnaces on Teesside, is also accounted too dear, and 
it is not easy tosee how most coke manufacturers are able to main- 
tain their quotations at this. It has been sold in some cases at 17s. 6d. 
per ton, but the present prices of Cleveland pig iron do not justify 
the makers paying more than 16s. 6d. per ton. The exports of 
coke from Durham are considerably reduced, for the continental 
colliery proprietors, since the introduction of the patent by- 
product ovens, can make their own at cheaper rates than are quoted 
for Durham coke. 


Finished Iron and Steel. 

The market for finished iron and steel, particularly the 
| latter, continues to improve, and producers of plates and angles 
are well situated, and are likely to be in as satisfactory a position 
| for months, judging by the amount of shipbuilding that is in pro- 
| gress. It is not probable now that the difficulties of the Scotch 
| and North of England steel plate makers’ combination are adjusted, 
| and the organisation is stronger than ever that we shall hear of 
| reduced prices, but the opposite is what may be expected. The 

present quotation for steel and iron ship plates is £6 10s., less 24 
| per cent. f.o.t. Steel ship singles are at £6 2s. 6d., iron ship angles 
| at £7, and packing iron and steel at £5 15s., all less 24 per cent. 
Steel bars are at £6 5s., and iron bars at £7, both less 24 per cent. 
f.o.t. Steel hoops are at £6 12s. 6d., steel strip at £6 10s., steel 
joists at £6 2s. 6d., iron ship rivets at £7 7s. 6d., steel sheets 
| (singles at £7 5s., all less 2} per cent. f.o.t. Galvanised and 
| corrugated steel sheets are at £11 5s., less 4 per cent. f.o.b., and 
) heavy steel rails at £5 10s. net f.o.b. : 
| 





Shipbuilding and Engineering. 


The shipbuilders, as a rule, give favourable reports of 
their business, and there has been a substantial improvement in 
the engineering industry. It is reported that the shipyards on the 
North-East Coast have orders on band for Norwegian owners for 
| no fewer than eighteen steamers. The Newcastle and Gateshead 
Chamber of Commerce has prepared a memorial to the Lords of 
the Admiralty asking for dry docks to be placed on the East Coast 
for the accommodation of Dreadnoughts and similar large vessels. 
It is to be sent through the Executive Council of the Association 
| of Chambers of Commerce, of which Lord Brassey is president. 
| The leading engineering firms on Tyneside have on their books 
| some important orders for the British Admiralty. 


Coal and Coke. 

The coal market is very quiet. There is no doubt that it 
is slower than is usual in May. Last week the approach of the 
holidays failed to stimulate it, so that the strengthening that is 
general just prior to holidays was not experienced. This week the 
production has been curtailed by the holidays, but, nevertheless, 
is ample, and the price of best steam coal has dropped to Ils. per 
ton f.o.b., with seconds at 10s. Best gas coals are also cheaper, 
and can now be got at 10s. 3d. f.0.b., which was the figure that 
the Gas Light and Coke Company agreed upon last week for its 
next twelve months’ supply. The South Metropolitan Gas Cor. - 
pany has agreed to 10s. 44d. per ton for a quarter of a million 
tons of Wearmouth coals for delivery over the next twelve months. 
Foundry coke is at 18s. 6d. per ton f.o.b., and furnace coke at 
17s. 6d. to 18s., delivered at Middlesbrough or equal thereto, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The General Trade Outlook. 

THERE has been a quieter feeling in nearly all our 
markets, due partly to the national mourning and to the present 
holiday season. Foreign advices are generally indicative of a halt 
in the expansion of business, and these reports tend to accentuate 
the prevailing quietness here. Fortunately, previous to this 
quiescent temper seizing the markets a large amount of fresh work 
had been placed with our manufacturers, and it will certainly be 
to the advantage of the latter that the upward movement in the 
cost of raw materials has been checked. In the shipbuilding trade 
a general agitation has begun for obtaining an advance of wages, 
but it is expected that this matter will be wisely guided by various 
methods of conciliation that must now be put in operation before 
resort to strikes. 


The Pig Iron Market. 

The Glasgow pig iron market was closed on Monday, and 
there has not been much animation in the business this week. 
Prices of Cleveland warrants have been since last report at 
49s 114d. and 49s 7d. cash, 50s. and 50s. O}d. one month, and 
50s. 104d. to 50s, Sd. three months. Sales are also reported of this 
class of iron at 50s. 14d. for delivery in fourteen days, and 50s, 2d. 
for 20th June. Roports from America and the Continent are not 
such as to encourage an expansion of business at present, The 
high cost of carrying warrants is restricting speculative operations 
in the market. 


Scotch Makers’ Iron. 

Makers ef Scotch pig iron report that the inquiry in the 
last few days has been comparatively good, both for home use and 
export, especially the latter, it would appear. The output is main- 
tained. There are 85 furnaces in blast in Scotland, compared with 
77 at this time last year, and of the total 46 furnaces are making 
hematite. 34 ordinary, and 5 basic iron, Prices of Scotch pig iron 
are generally steady. Free at ship in Glasgow Harbour, Govan 
and Monkland, Nos. 1, are quoted 57s. 6d.; Nos, 3, 55s, 6d.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, Clyde, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.: Gartsherrie and Calder, Nos. 1, Nos, 3, 58s. ; 
Langloan, No. 1, 65s.; No. 3 .; Summerlee, No. 1, 66s.; No. 3, 
6ls.; Coltness, No. 1, & No. 3, 60s.; Shotts, at Glasgow or 
Leith, No. 1, 63s, 6d.; No. 3, 58s. 6d.; Eglinton, at Ardrossan, 
No. 1, 58s. 6d.; No. 3, 57s.; Glengarnock, No. 1, 65s.; No. 3, 60s. ; 
Dalmellington, at Ayr. No. 1, 64s ; No. 3, 59s.; Carron, at Grange- 
mouth, No. 1, €5s. 6d.; No. 3, 59s. 6d. per ton. 


38.5 


9 
63s. ; 


The Hematite Trade. 

The production of hematite pig iron is maintained at the 
highest point, and a large amount of this class of iron is going into 
use at the steel works under contracts fixed some time ago. New 
business, however, is reported quiet. While some makers are said 
to be unwilling to enter into arrangements for future delivery 
unless rather more money is paid, merchants report that if fresh 
business were offering the feeling is that some concession might not 
unlikely be made to buyers. Cumberland warrants are quoted 
nominally 66s. 3d. cash f.o.b. at Cumberland ports, and Scotch 
hematite 71s. 6d. for delivery at West of Scotland steel works. 
Over twenty steamship cargoes of foreign hematite ore reached the 
Clyde in the course of the past six days, and the imports since the 
beginning of the year show an increase of 100,000 tons over the 
quantity received in the corresponding period of last year. 


Finished Iron and Steel. 

There is now steady activity at those steel works engaged 
in the manufacture of shipbuilding material, heavy deliveries of 
which are being made. Work has been increasing in variety, and 
considerable additions have been made to the orders for the con- 
struction of bridge-making steel. Inquiries for home use for 
structural material have been somewhat scarce, but the foreign 
business is in a more hopeful state, Canada, Australia and Japan 
being among the places from which good inquiries and some fair 
orders have come. There is still a good call for thin sheets for a 
variety of destinations. In connection with the extension of oil 
works by new limited companies, it is expected that there will be 
a large demand ere long for pipe lines. Orders for cast iron pipes 
for water and gas purposes are not so plentiful as could be desired. 
A large demand exists for tubes. which are being supplied, 
generally speaking, at prices unsatisfactory to makers, who are 
evidently suffering from a want of combination or mutual regula- 
tion of prices. 


The Engineering Trades. 

Some general engineers report a scarcity of work, but the 
marine department appears to be well situated at present. Good 
orders have been placed for steel-framed buildings for abroad, and 
also for some parts of England. The Admiralty has contracted with 
Messrs. Beardmore and Co., of Parkhead, Glasgow, for three of the 
largest type of guns for the Navy. These are technically known 
as 12in. Mark XII. wire-wound guns. These guns are expected to 
cost about £12,000 each, to be 50 calibres in length, weighing 
about 68 tons, and capable of throwing a projectile of 850 Ib., which 
could perforate at near range a plate of 4ft. of solid iron. Messrs. 
Beardmore have also in course of construction a number of 6in. 
and 4in. guns, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE remarkable variableness in trade, its ups and downs, 
was well illustrated at Cardiff last week when, on Friday, there 
was a clearance of close upon 90,000 tons, followed on Saturday by 
a diminished export of about 17,000. In the Friday’s clearance there 
were some nota )le cargoes of 5000, 6000 and 7000 tons ; several for 
Rio and Port Said. It was arranged that the colliers’ holidays 
should be on Monday and Tuesday, to be followed, as one of the 
coalowners intimated, by Wednesday, when possibly work would 
be resumed by the night shifts; but Friday. the day of national 
mourning, would see little work done. In fact, a very broken 
week might certainly be expected. Seconds remain weak ; patent 
fuel firm ; coke tolerably strong. 


Latest Quotations, Cardiff. 

The market was nominally opened on Whit Monday, but 
no business was reported. Saturday’s quotations remain, and are 
given as a guide :—Best large steam, 16s. 3d. to 16s. 9d.; seconds, 
15s, 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; best drys, 15s. 9d. 
to 16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 
13s. 3d. to 13s. 9d.; seconds, 12s, 6d. to 13s.; best washed 
peas, 12s. to 12s. 6d.; seconds, 10s. to 11s. 6d.; very best 
smalls, 8s. 6d. to 9s.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 
7s. 3d. to 8s.; inferior kinds, 6s, 6d. to 7s.; very best Monmouth- 
shire black vein, 15s. 3d. to 15s. 6d.; ordinary Western Valleys, 
14s. 6d. to 14s. 9d.; best Eastern Valleys, 14s. to 14s. 3d.; seconds, 
13s. 6d. to 13s. 9d. Bituminous coal: Very best households, 
17s. 6d. to 18s.; best ordinaries, 15s. 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 
9s. 9d. to 10s. 3d.; No. 2 Rhondda, 12s. 9d. to 13s. 3d.; through, 
10s, 6d. to 11s.; smalls, 7s. 3d. to 7s. 9d. Patent fuel, 15s. 6d. 
to 16s. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 
20s.: furnace. 17s, to 17s. 6d. Pitwood, 17s. 3d. to 17s. 9d., 
ta ship. 








Newport, Mon., Coal. 

A lessened trade was done last week, but the belief is 
steadily gaining ground that better times are at hand. Market 
easy ; little change in house coals; warmer weather. Latest: 
Very best black vein, 15s. to 15s, 3d.; Western Valleys, 14s. 3d. to 
14s. 6d.; Eastern Valleys, 13s. 9d. to 14s.; other kinds, 13s, 3d. to 
13s. 9d.; best smalls, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; 
inferiors, 6s. 9d. to 7s, 3d. Bituminous: Best households, 15s. 6d, 
to 16s.; seconds, 14s. to 15s. Patent fuel, 15s. to 15s. 6d. Coke: 
Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 
17s. 6d. to 17s. 9d. 


Changes in Rates of Wages. 
The Board of Trade Labour Gazette notifies that the 
change of wages in April affected 81,000 workpeople, of whom 
68,500 received advances, and 12,500 decreases. 


Swansea Coal Trade. 

Last week gave another satisfactory harbour return, an 
increase of 30,000 tons compared with that of the corresponding 
month. Coal and patent fuel trades were very brisk, and imports 
some way above the average. Shipments of coal were 71.741 tons ; 
patent fuel, 19,161. No list of quotations was given this week in 
time for our report, but it was understood that Saturday's prices 
remained. Best anthracite, 22s. to 23s.; steam, 17s. to 17s. 6d.; 
No. 3 Rhondda 17s. 6d. to 18s, 


Iron and Steel. 
Ebbw Vale again took the lead last week in the matter of 
iron imports, taking 5800 tons from Bilbao. Five hundred tons 
steel blooms came from Antwerp to Newport, and there were 


| several despatches of rails from Newport ; 285 tons going on Great 


Western account to Highbridge and 650 tons to Manchester. 
Lydney continues to carry on a satisfactory trade for steel bars 
with Newport, and a steady business is being transacted in iron 
with Bristol. There was a good make wf steel at Dowlais, and up 
to Thursday heavy steel rails and sleepers were turned out in large 
quantities, and blast furnace work was regular and the mills 
active. It was reported in the Swansea Valley that the pig iron 
trade was very brisk, the output of steel a normal one, and the 
mills fully occupied with bars, Swansea imported 1999 tons pig, 
771 tons steel scrap, and 1560 tons iron ore. 


Port Talbot. 

The returns last week were of a very substantial 
character. The docks dealt with 51,491 tons, exports totalling 
44,659 tons and imports 6832 tons. In pitwood the port dealt with 
2261 tons, pig iron 1000 tons, 435 tons tin-plates, and 6592 tons 


patent fuel. The coal export to foreign destinations was 29,757 
tons. 


Tin-plate Workers and Trade. 

In accordance with the agreement entered into between 
the tin-plate workers and the Conciliation Board, the wage rate is 
binding for two years, but the finishing sections remain to be con- 
sidered, and these have decided to press forward their claim. On 
Saturday «a meeting was held at Swansea, and these were carefully 
discussed. At the close reporters were informed that all passed 
peacefully, chiefly in discussing business matters, and that there 
was no fear that the relations existing between employed and 
masters would be disturbed. There has been no abatement in the 
thoroughly prosperous character of the trade. Last week ship- 
ments were 87,857 boxes, receipts from works 102,959 boxes. Stocks 
are now 138,699 boxes, and loadings now proceeding were active, 
Batoum and Odessa, Norway, Denmark and Germany figuring well. 
From al] quarters come the notification that little holiday time has 
occurred beyond just the bare Whitsun, the Morriston Lower Forest 
Tawe and others working full time. Sheet trade rather quiet, and 
several mills have been inactive. No quotations issued in time 
this week. 


The Swansea Valley. 

Millbrook Engineering Works have been working full 
time. Mond and Co.’s works very busy. Mannesmann fully 
occupied. Copper and spelter works doing well. In patent 
bricks the works at Messrs. Vivian and Sons and the Landore 
brickworks are being worked to their full capacity. 


The Anthracite Area in South Wales. 

The Anthracite Miners’ Association held their monthly 
meeting on Saturday at Swansea. Notice was given of the dispute 
affecting 120 men at New Dynant Colliery, Pontyberem, and the 
meeting arranged that the men be advised not to return to work. 
The miners’ agent reported that 700 men employed at Ammanford 
and Tirbach are working out their notices as a protest against 
non-unionism. With regard to the Sunday night work at 
Ynyscedwyn and district, affecting about 1700 men, the agent 
suggested that it should be referred to the Executive Council of 
the Federation. 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

NOTEWORTHY alterations are absent in the iron and allied 
industries. The present quotations for German foundry No. 1 are 
M. 64 and M. 65; No, 3, M. 62 to M. 64; German hematite, 
M. 65 to M. 67 ; spiegeleisen, M. 63 to M. 65; forge pig, M. 58 to 
M. 60; iron for steel making, M. 59 to M. 63; German Bessemer, 
M. 63 to M. 65; Luxemburg forge pig, M. 50 to M. 52; Luxem- 
burg foundry pig, M. 56 ; all per ton at works. Exports in semi- 
finished steel are reported to have improved. Raw bars stand at 
M 82 to M. 83; billets, M. 100; plates, M. 102 to M. 103, for 
home consumption. Export prices are M. 82 to M. 83 for bars, 
M. 93 to M. 94 for billets, and M. 95 to M. 96 p.t. for raw plates. 
The Pheenix works are said to intend to stop entirely the output 
of bars towards the middle of the year. Ship plates continue in 
strong request, and the advance of M. 2.50 p.t. previously reported 
is now generally acknowledged. There is talk of an office of sale 
for scrap iron being formed in Diisseldorf. The opinion prevails, 
more especially among dealers, that a further rise in prices is out 
of the question, and pessimists even go so far as to prophesy a 
decrease in prices for autumn, as several conventions which help 
to maintain quotations appear to be somewhat embarassed. The 
majority of the iron and steel works have been hitherto well 
occupied, and April deliveries were satisfactory ; but manufac- 
turers will soon have to look out for more work, as contracts 
previously booked have now for the greater part been executed, 
and producers may be induced to accept lower prices later on, as 
they are naturally very anxious to secure more work. 


Output of Pig Iron. 

Official accounts given by the Union of German Iron and 
Steel Masters show production of pig iron during April in Ger- 
many, including Luxemburg, to have been 1,202,117 t., as com- 
pared with 1,250,180 t. in March, 1910, and 1,047,197 t. in April 
last year. Output in the different sorts of pig iron was as 
follows :—Foundry pig, 224,313 t., as compared with 18%,883t. in 
April, 1909; Bessemer, 44,492 t., against 33,370 t.; basic, 
775,045 t., against 685,446 t. ; steel and spiegeleisen, 102,726 t., 
against 82,156 t.; forge pig, 55,536 t., against 62,542 t. in April, 
1909. Output in pig iron from January to April of this year was 
4,721,226 t., as compared with 4,091,01 t. in the corresponding 
period of lust year. 





a 
German Coal Market. 

The position of the Rhenish-Westphalian coal market j 
without change. Requirements in blast furnace coke have ole 
limited ; house coal also is in weak request, but engine fuel remains 
well inquired for, Exports of coal to Belgium, Holland and 
France are, as before, lively, but, on the contrary, little business 
is done witb South Germany. Silesian coalowners continue to vom. 
plain of an unfavourable trade. English coalowners prove most 
successful rivals, and, unless the long-demanded reduction i 
tariffs is granted, Silesian coalowners fear they will have to leave 
the Berlin market almost entirely to their English rivals, 

Iron and Steel in Austria-Hungary. 

The tendency of the market is fluctuating. Only sheets 
remain in satisfactory request. Building requirements generally 
are fair, but foreign competition, as well as that of the inland 
outsiders, prevent rates from advancing. In zine plates Belgian 
competition is especially keen. Very low prices are quoted for all 
descriptions of agricultural implements. The Copper Wire 
Syndicate, to which belong all the larze wire mills in Austria. 
Hungary, is going to be dissolved towards the end of June, after 
existing for ten years, A meeting of the members of the syndicate 
will soon take place for the ——— of talking over the chances of 
a renewal, but these are generally regarded as small. One of the 
principal consumers of copper wire has been the firm of Siemens 
and Halske, their requirements being estimated at 150 wagons per 
year. They have, however, built a wire mill of their own jn 
Leopoldsau, and this has recently commenced operations. This 
fact is considered as one of the causes of the dissolution of the 
Wire Syndicate. The business in coal and coke leaves much to he 
desired, though in coke a slight improvement Was reported, 


Iron and Steel in Belgium. 

Somewhat disappointing accounts are received from the 
Belgian iron market, rates showing less firmness from week to 
week. Dealers and consumers are disinclined for forward business, 
Employment in the bar and girder department is limited ; prices 
for oa do not exceed £5 4s. f.o.b, Antwerp. Inquiry and demand 
for heavy plates are fairly active, at £5 12s. p.t. The position of 
the manufacturing shops is not favourable, owing to high prices 
for fuel and for semi-finished steel. There was rather less tirmness 
shown in pig iron recently. A languid trade has been done in coal 
generally, although engine fuel has in a few instances been bought 
in heavy lots, The increased prices of March, however, cin only 
with difficulty be maintained. : 


AMERICAN NOTES. 

(From our own Correspondent.) 
New York, May 11th, 

PLATE and structural steel is being called for in large quantities 
for a variety of construction enterprises throughout the United 
States and elsewhere. A stronger tone has been imparted to these 
branches of the industry by inquiries recently made for material 
for the New York subways. This demand is the largest that has 
ever been foreshadowed, and it will give an impetus to the mann- 
facturing interests concerned for a year or two to come. T 
requirements for the lock work on the Panama Canal are ; 
having their stimulating influence on account of the amount of 
material that will be required. The Atlantic Coast shipyards are 
also in the market for additional supplies, which will aggre vate to 
a large figure. The needs of the Philadelphia shipyards alone 
amount to 8000 tons. Bids were made a few days ago in connec- 
tion with 54,000 tons of steel for the Gatun Dam at Panama, the 
contract for which will be awarded in a short time. The steel car 
builders are also presenting estimates of what they will require in 
structural steel to cover additional car building contracts secured. 
The Pittsburg mills have just booked an order for 3500 tons of plain 
material for box car underframes. Bids are now being made by 
Pittsburg mills for something over 50,000 tons required by the 
railway companies which are building their own rolling stock. The 
cities of Chicago and Detroit are to be connected by trolley lines 
for both fast goods and passenger service. Some of the trains will 
run direct between those cities without a stop. The latest battle- 
ship, the Florida, the largest vessel ever launched in New York 
waters, will be launched to-morrow. Her deadweight is a little 
over 9000 tons. The copper trade has been improved a little, and 
electrolytic is selling at 124 cents. With the active demand from 
the European centres and no material increase in production over 
last year a continuous market at favourable prices is contemplated 
in copper circles, The tin market is quiet, and lead quotations 
remain firm. 


The Corporation of Norwich have accepted a tender 
for a 500-kilowatt ‘“‘dise and drum” type turbine, and the Cor 
poration of Hampstead have accepted a tender for a 350-kilowatt 
‘‘dise and drum” type turbine from Willans and Robinson, 


CONTRACTS, 


Limited, Rugby. Both turbines are intended for working both 
with exhaust and high-pressure steam. The Corporation of Newport 
have decided to instal a 1500-kilowatt turbine of the “‘dise and 
drum” type running at 1500 revolutions per minute, built by the 
same firm, and coupled to an alternator built by the General 
Electric Company, Witton. 

INSTITUTE OF METALS.—The annual May lecture of the Institute 
of Metals will this year be delivered by Professor Gowland, 
F.R.S., vice-president of the Institute, who will take as his subject 
‘““The Art of Working Metals in Japan.” The lecture will be given 
on Tuesday, May 24th, at 8.30 p.m. at the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, S.W. The 
Council have decided not to confine the lecture entirely to 
members of the Institute. Tickets admitting visitors may be had 
gratuitously on application to the secretary of the Institute, Mr. 
G. Shaw Scott, Caxton House, Westminster, S.W., to whom 
applications for tickets should be made at once. 


MANCHESTER GEOLOGICAL AND MINING SocieTy.—The president 
of this Society, Mr. W. E. Garforth, recently gave an address 
before a large meeting of the Society in the chemical theatre of 
the Manchester University. The subject of the address was 
‘Coal Dust.” Mr. Garforth, as a member of the Coal Dust Com- 
mittee of the Mining Association, has been prominently associated 
with the experiments at the Altofts Colliery to demonstrate the 
possibility of explosions being caused by coal dust in the complete 
absence of inflammable gas. The report of the Committee is now 
in the hands of the publishers, and will be issued towards the end 
of June next. The address was illustrated by about eighty lantern 
slides. 

PurtFyING DistiLLERY REFUsE.—On Saturday last a deputation 
of the Royal Commission on Sewage Disposal visited Craigellachie 
and inspected the new purification plant erected there by the 
Craigellachie-Glenlivet Distillery Company, Limited. In the 
years 1906, 1907 and 1908 exhaustive experiments were made at 
Coleburn in order to work out an efficient and reasonably 
economical process to deal with the highly polluting liquids result- 
ing from the manufacture of whisky. The work done is fully 
described in the Sixth Report of the Royal Commission on Sewage 
Disposal. Briefly, however, the Commission reported that these 
waste liquids are amenable to bacteriological purification, and 
they gave directions how this could be effected. The proprietors 
of the Craigellachie Distillery were, we understand, the first to 
adopt the methods recommended by the Commissioners and to 
apply them to the whole work of their distillery. The visiting 
Commission went minutely into the work, and, we understand, 
expressed satisfaction with the results obtained. As showing the 
standard of purification effected, it may be said that in the final 
effluent produced by this process of purification salmon ova are 
successfully hatched and fish life is abundantly supported. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications meus obtained at the Patent-ofice Sale Branch, 
os Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 
the first date given 8 the date of application ; the second date at the 
end of the abridgment ts the date of the advertisement of the acceptance 
of the complete specification, 

* Any person may on any of the grounds mentioned in the Acts, within 
4 f the date given at the end of the abridgment, give notice at 


two months 0, ive 
of opposition to the grant of a Patent. 


the Patent-ofice 





TURBINE MACHINERY. 


97,654. November 27th, 1909, IMPROVEMENTS IN THE FIXING OF 
‘TURBINE BLADES, Wilhelm Heinrich Kyerman a, of Holsteinische- 
trasse 4, Deutsch- Wilmersdorf, near Berlin 

The turbines referred to in this invention are of the radial-flow 

type. Fig. 1 shows a common method of fixing the blades of such 
turbines, and it will be seen that the inaccuracies of manufacture 
make the rigidity of the blade depend solely on the friction 
between it and the caulking ring. Fig. 2 shows an improved form 
in which the provision of a one-side wedge-piece on the foot of the 
blade guarantees complete contact taking place. The breaking 
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line A is seen to be about twice as long in Fig. 2 asin Fig. 1. To 
avoid injurious stresses in the material of the wheel when driving 
the key it is proposed to make this parallel as in Figs. 3 and 4, 
inaccuracies being compensated for by the application of pressure 
at the foot of the blade either by using some compressible sub- 
stance—Fig. 3—or a spring—Fig. 4. The material is riveted over 
as at B to prevent the key falling out. Fig. 5 is a modification. 
Here the blade when depressed to its greatest extent against the 
spring leaves just sufficient room for the insertion of the key 
shown. On releasing the compressing force the blade rises up 
into its proper position. Otherwise—Fig. 6—one side of the key 
may be made longer than the other, so as to give better support 
to the blade.— A pri 27th, 1910. 


GAS PRODUCERS. 


468. April 21st, 1909.—IMpROVEMENTS IN GAS PRODUCER 
PLANTS FOR EITHER SUCTION OR PRESSURE, PREFERABLY FOR 


adjustable aperture G, The gas generated travels upwards, and is 
yassed into the third chamber D through three down-coming pipes 

1, In this chamber two circular baffle-plates are placed, and in 
its passage through the coke or other agent between these the gas 
is washed by means of the two spray pipes shown. From this 
chamber the gas is delivered into the circular pipe J, and thence 
through a stop valve to the point of use. K is a vent-pipe for use 
when starting up, so that the gas can escape freely until the 
desired quality is being produced,—A pri/ 27th, 1910. 


DYNAMOS AND MOTORS. 


6312. March 16th, 1909,—IMpROVEMENTS IN AND RELATING TO 
DYNAMO-ELECTRIC MACHINES, the Allegemeine Hlektricitéts- 
Gesellschaft, of Friedrich Karl-Ufer 2-4, Berling Germany. 

It has been customary to excite the auxiliary windings of elec- 
trical machines either by the main current or a fraction or propor- 
tional part of the same, but this method involves inconvenience, 
particularly in cases where the currents are heavy. When a frac- 
tional portion of the main current is used for energising the 
auxiliary winding, the resistances of the circuits vary, and the 
proper commutation of the machine is disturbed. When a diverter 


for current produce a varying resistance, which gives rise to a 
greater change in the rate of flow of the current in the diverter and 
in the auxiliary windings. The object of this invention is to over- 
come these difficulties, and to provide means for adjusting the 
compensation readily and quickly without the necessity of using 
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expensive shunts external to the auxiliary windings. The engrav- 
ing shows a machine having a separately excited or shunt field 
winding B and a series compensating winding C. The additional 
or separately excited compensating winding D is in series with 
a regulating resistance and the armature of an auxiliary machine 


is used there is always the trouble that sudden changes in demand | 


two transformers are so arranged as to cause a current to circulate 
in the insulated loop, which is at all times proportional to the 
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traction current, but 180 deg. out of phase therewith.— 


April 27th, 1910. 

25,542. November 5th, 1909.—IMPROVEMENTS IN OR RELATING TO 
WIRELESS TELEGRAPHY OR WIRELESS TELEPHONY, Compaguce 
Générale tadiotelegraphique Carpenter Gaeffe Rochefort, of 125, 
Boulecard de Grecelle, Paris. 

This invention consists in arranging the receiving rectifiers 
which are assumed in this case to be electrolytic receivers and of 
which there are four, as shown. If a Hertzian wave strikes the 
antenna and vibrates the primary A T, the vibration in question 
will produce at B D and C E an induced alternating curr mt. and 
in view of the arrangement of the rectifiers and of that of the 
continuous source of current it will be seen that, with . positive 
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E. The field F of this auxiliary machine is excited by the current 
of the main machine, or, as shown, by a current proportional | 
thereto, by connecting it across a resistance H. The adjustment | 
of the current in the auxiliary compensating winding is effected by | 
the resistance K in the armature circuit. The invention applies | 
equally well to windings for compensating armature reaction or to 
commutating windings. When taking the saturation of the com- 
mutating poles into consideration the auxiliary exciting machine 
E may be driven by a differentially compounded motor L, having 
a shunt winding M and a differential winding N excited by the 
main current, or, as shown, by a current proportional thereto.— | 
April 27th, 191¢, | 
11,304. May 12th, 1909.—IMPROVEMENTS IN OR RELATING TO 
THE PROTECTION OF HIGH-TENSION DIRECT-CURRENT Motors 
IN SERIES, Thorston von Zweigbergk, c.o. Messrs. Dick Kerr 
and Co., Limited, of Strand-road, Preston, and of 20, Aller- 
ton-road, Southport. 
This invention relates to improvements in the automatic protec- 
tion of high-tension direct-current motors when operated in per- 








Usk ON SHipBOARD, Alfred William Withers, 2, Seeburg- | 
_Villas, Ebury-road, Rickmansworth, Hertfordshire. | 
I'he design of this producer, to economise space, embodies the | 
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customary generator, vaporiser, scrubber, and washer in one unit. 
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The generator A is fitted with a = ee and valve, and is sur- 
rounded by three annular chambers B, C, and D. In B several 
drip plates are disposed, on which water falls from the tank E. 
The steam thus generated finds its way down the pipes F to the 
ashpit. Air entering the second annular chamber C at its lower 
circumference becomes heated in its upward passage, and is deli- 
vered into the chamber B and thence to the fire by way of an 
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manent series. In the diagram a number—in this case four—of 
high-tension direct-current motors, represented by their commu- 
tators Al, A®, A®, A4, are connected in series and receive current 
ily, say from a trolley B, through an automatic circuit breaker 
If the field coils or armature coil of the last motor, for 
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example, be accidentally earthed, the commutation is at once | 
affected and a flash will occur from brush to brush of the commu- | 
tator A4. This might take place without causing the circuit 
breaker to act, and a permanent arc might be set up which would 
burn the motor A‘, To prevent this, immediately above the 
commutator of each motor an insulated terminal D!, 2, D8, D4, is 
placed. These are all connected through resistance E to the motor | 
side of the circuit breaker. If now a flash takes place over the | 
commutator A‘, this flash will at once leap to the terminal D4 
which is connected directly to the trolley through the resistance E 
and the circuit breaker C. i i 
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The resistance is set low enough to 
ensure that when such a flash takes place the circuit breaker will 
be operated with certainty.—<Apri/ 27th, 1910. 


TELEGRAPHS AND TELEPHONES. 


15,158. June 29th, 1909.—A New or IMPROVED METHOD OF 
ELIMINATING OR REDUCING ELECTROSTATIC AND ELECTRO- 
MAGNETIC INDUCTION BETWEEN CONTACT WIRES OF ELECTRIC 
TRACTION SYSTEMS AND ADJACENT TELEGRAPH AND/OR TELE- 
PHONE Circuits, Josiah Sayers, of Hill Top, Milford, Derby. 

In the diagram, A A represent the contact wires, B the 
insulated loop, and C the rails. D represents an alternator 
supplying current to the contact wires A, and E a separate 
alternator mechanically coupled to the alternator D, but so as to 
supply a _ 180 deg. out of phase with the traction 
pressure. One pole of the alternator E is teed to the insulated 
loop at H, and the other pole is connected to'earth. By this means 
the loop is kept charged with an electrostatic charge which 
neutralises or reduces the electrostatic induction. In series in the 

insulated loop is the secondary K of a transformer, the primary L 

of which is connected with the secondary M of another transformer, 

the primary N of the latter transformer being in series in the main 
traction supply leads, and the proportions of the windings of these 
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and C negative, the rectifiers F and I will change their resistance, 
whilst the rectifiers G and H will change their resistance for U 
positive and B negative. It follows that at each alternation of the 
current there will be always a change of resistance in the 
continuous-current circuit. There is, therefore, complete utilisa- 


| tion at each moment of the whole alternating current produced in 


the resonator and the current produces in the continuous- 


| current circuit an undulating current during the whole time 


of the action of the Hertzian wave. If at T! is placed a telephonic 
receiver, the undulations of the current, obtained from the 
continuous source Q P!, will be detected or made apparent by 
vibrations of the diaphragm producing the characteristic sounds 
which enable the signals transmitted to be read by the sound 
April 27th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


April 21st, 1909.—I MPROVEMENTS IN FEED AND REVERSING 
Motions OF RECIPROCATING TooLs, H. W. Kearns and Com- 
pany, Limited, of Atlantic-street, Broadheath, James Parnell 
Trust Slade, of ‘* Wellacre,” The Mount, Altrincham, County 
of Chester, and Thomas Bowman Burton, of 1, Harriet-street, 
Stretford, County of Lancaster. 

The customary designs of reciprocating tools—planing, slotting, 


| and shaping—necessitate, when altering the length of stroke, a 
| corresponding re-setting of the feed controlling mechanism. 


The 
—- invention. provides means whereby this can be avoided. 
'o this end the tool ram is provided with a recess in which a 


T-grooved strip A works easily. The ram is also fitted with a 




















fixed stop B and an adjustable stop C. Two other stops D E are 
adjustable in position on the grooved strip A, and work in con- 
junction with the handle F controlling the reversing gear. A 
bracket G is fixed on the grooved strip, and from here a rod 
extends to the feed ratchet mechanism H. When the ram is 
moving in the direction of the arrow no motion of the ratchet gear 
H takes place until the stop E strikes the handle F. This handle 
requires a moderate amount of force to push it over, and as a 
result the strip A is held stationary until the ram has advanced 
far enough to bring the stop C against the strip when reversal 
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takes place. During the period in which the strip is stationary—a 
period solely settled by the position of the stop C—the ratchet H 
applies the feed. The ram and strip now move backwards until 
the stop D strikes the reversing lever, when the strip is once more 
held stationary, and the ratchet gear again comes into play. This 
goes on until the fixed stop B strikes the bracket G, when reversal 
again takes place.— April 27th, 1910. 


421. January 7th, 1910.—IMPROVEMENTS IN THE MANUFACTURE 
or STEEL BuFFER SHELLS, James Wilson, Square Cottage, 
Auchenheath, Lanarkshire. 

The process herein described is similar in its first stage to that 
already used. This stage is shown in Fig. 1, and. consists in 
forcing a solid steel ingot into a suitable tapering die, with the 
consequent formation of a solid blank provided with a flange. The 

















second stage, shown in Fig. 2, requires a die A in four pieces held 
together by a collar B and a suitable base plate C. The punching 
of the central hole forces the metal downwards so as to fill the 


recess at the foot, thereby forming the collar. The die is then 


into the core barrel B at its lower end and attached 


threaded 
A chip-cup D is attached to the 


centrally to the boring rod C, 


N° 13,539 


























upper end of the weight. FE is a lock nut for the boring rod. 


April 2th, 1910. 





SELECTED AMERICAN PATENTS. 





(From the United States Patent-office Official Gazette.) 

| 955,851. DAM AND APPARATUS FOR CONSTRUCTING THE 
, ae 4 Cooper, Stamford, Conn.— Filed March Y8th, 1909. 
This patent is a curiosity. The construction of the sluice and 
method of working it will be readily gathered from the engraving. 


SAME, 


reversed as in Fig. 3, and a snap applied to the mouth of the buffer 


so as to give the required bevelling.—<A pri/ 27th, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


1909. — IMPROVEMENTS IN 


October 23rd, 
Limited, Whitworth- 


24,370. 
Schiffer and Budenberg, 


GAUGES, 
street, Manchester. 


PRESSURE | 














To eliminate the inaccuracy caused by the thermal expansion of | 


certain parts of pressure gauges from the readings indicated on the 


dial, it is proposed to employ a bi-metallic element as is done in | 
the temperature compensating devices of watches and clocks. | 
The engraving shows the application of the principle to a | 


diaphragm gauge. The compound 
of steel and outside of brass, and is securely attached to the 


N° 24,370. 
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diapbragm. On its horizontal upper surface it carries an adjust 
ing slide B in which the socket for the ball end of the link C rests. 
The link C connects with the usual toothed sector mechanism. 
The pressure acting on the diaphragm causes it to be displaced up- 
waras, and this motion is increased if at the same time the 
temperature of the diaphragm is raised. Increase in temperature 
of the bi-metallic element causes, however, a compensating down- 
ward movement, and by means of the adjustable slide this down- 
ward movement can be regulated so that the effects of tempera- 
ture alteration are nullified. |The specification illustrates and 
describes in addition two modifications, in both of which the 
principle is shown applied to a Bourdon gauge.—A pri/ 27th, 1910. 


MISCELLANEOUS. 


13,539. June 9th, 1909.—IMPROVEMENTS IN DEEP BORING 

APPARATUS, Frederick Sidney Tuckett, of the New Calyx 
Drill and Boring Company, Limited, East Ferry-road, Millwall, 
London. 

It is frequently found when drilling through certain strata that 
there is considerable difficulty in keeping the bore truly vertical, 
and it is the purpose of this invention to provide means to overcome 
this trouble. The device proposed consists simply of a heavy 
weight attached to and rotating with the drill or core barrel. In 
the engraving A.is the weight—say, about 14 ewt. for a 14in. bore— 


element A is composed inside | 





It is all quitesimple. Yet there are no fewer than forty-one claims 
of ‘tthe house that Jack built” kind. ‘‘This is the suspended 
leaf that stops the water.” ‘‘This is the hinge that suspends the 
leaf that stops the water,” and so on. 


956,357. COMBINED RECIPROCATING AND TURBINE ENGINE 
INSTALLATION, J. Jrring, Cardross, Scotland,—Filed October 
12th, 1909. 

There is only a single claim which runs as follows :—In a valve 
mechanism for the jpurpose described, a clack valve arranged in 



































the passage controlled, a bracket thereon and a pin carried 
thereby, in combination with an operating stem for said valve 
provided with a slotted end engaging said pin and a stuffing-box 
through which said stem extends, substantially as described. 


955,927. BOILER FOR ARTICULATED Locomotives, H. 8. Vincent, 
Ridgewood, N.J.—Filed January 29th, 1910. 

This patent is for the combination, in a locomotive boiler, of a 
rear section having a fire-box at its rear end and a smoke-box at 
its front end and an intervening set of fire tubes, a forward sec- 
tion having a smoke-box at each end and an intervening set of 
fire tubes, a superheater placed in the smoke-box at the rear 
section, a reheater placed in the rear smoke-box of the forward 





section, and an articulated flue, of smaller diameter than the Sec. 


tions and attaching the adjacent smoke-boxes thereof one to the 





other with the capacity of relative movement of the boiler sections 

There are fifteen claims, 

956,146. SKELETON Post oR Tower, A. LE. Newman, Bryn 
ussignor of one-fourth to C. A, Bowersox and one-fourth to . 


Bowersox, Bryan, Ohio.—Filed March 1st, 1909. 


Ohio, 


R, 





The nature of this invention is clearly set forth by the drawing, 
There are three claims. 

956,367. REGENERATIVE REVERSING FURNACE, LL. Anos, Bey 
Avon, Pa., assignor to Keystone Furnace Construction Compa /, 
Pittsburg, Pa., a Corporation of Pennsyleania,.—Filed Octobe, 
15th, 1909. 


| 
| 





This patent is for the use of ‘cooling boxes” built into the 
walls of refractory material. There are eleven claims. 
956,442. Warsuip, NN. Soliani, Ponente, 

Italy —Filed Jannary 31st, 1910. F : 

This patent is for a battleship or cruiser provided with : 


(renud, 


Sestrt ned 





55557) 

















armour belt and a protective deck having sloping sides which meet 
the ship’s sides at a considerable distance below the lower edge of 
the armour belt as shown in the engraving. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Stettiner Maschinenbau-Actien-Gesellschaft Vulcan informs 
us that Mr. H. C. Powel, 72, Bromley-road, Catford, London, 8.E., 
has been appointed agent in Great Britain and Ireland and France 
for a period of one year for the disposal of the rights of the 
‘* Foéttinger Transformator,” of which the company has the sole 
control. 

WE understand that Mr. W. H. Simpson, Assoc, M. Inst. C.E., 
of Corridor-chambers, Leicester, has accepted an appointment 
under the Government, and that Mr. E J. Silcock, M. Inst. C.E., 
11, Tothill-street, Westminster, has made arrangements with him 
| to take over the engineering part of his practice, 

For the convenience of its customers in the South-West London 
district, the Hart Accumulator Company, Limited, 35, Marshgate- 
lane, Stratford, E., has opened a branch at 36, Victoria-street, 
Westminster, S.W., and has appointed as its representative Mr. 
W. Howard Tasker, M.I.E.E 











ROYAL Society OF ArtTs.—The Council have decided, in con- 
sequence of the death of his Majesty the King, not to hold the 
annual conversazione of the Society, which had been announced 
for the 22nd of June. 
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IMPULSE AND REACTION MARINE STEAM 
TURBINES. 


By Sir WILLIAM H. WHITE, K.C.B. 


Reapers of THE ENGINEER owe much to those who are 
responsible for the conduct of that journal and con- 
tinuously place on record descriptions of inventions and 
improvements made in all branches of engineering by 
men of all nationalities. _ This established policy has 
peen followed in connection with the use of steam 
turbines for ship propulsion. The article on “ Impulse 
Marine Turbines in Germany "—published on March 18th 
—was an example. It contained much _ interesting 
information respecting the design and efficiency of 
turbines of the A.E.G. and Curtis types, to which were 
added certain comparisons between the performances of 
vessels fitted with those types of turbines and the per- 
formances of sister vessels fitted with reciprocating 
engines or with turbines of the Parsons type. Such 
comparisons are natural and desirable, having regard to 
the longer period during which Parsons marine turbines 
have been employed and the commanding position which 
that type at present occupies. On the other hand, it is 
essential that comparisons, when made, shall be impartial 
and accurate, taking account of all the facts, in order that 
deductions made therefrom may be of real value to 
future designs. In my judgment, some statements made 
in the article of March 18th require important additions 
or corrections before the case between the different types 


of steain turbines can be regarded as having been fairly | 


presented. The Editor of THE ENGINEER has courteously 
permitted me to state the case afresh in the form it 
presents itself to my mind after careful study of all avail- 
able data. Before making the attempt to do this, it may 
be well to say that in criticising previous estimates of the 
relative merits of German, American, and Parsons types 
of turbines no assumption is made by me that there can or 
ought to be a monopoly of type or of inventive power. 
On the contrary, my conviction is that types other than 
those introduced by the pioneer worker in this field, the 
Hon. Charles Parsons, will be brought into large and use- 


ful service, and that successive improvements will be | 


made in designs as other engineers attack problems still 
awaiting solution, and as larger experience is gained in 
the practical working of machines devised by them. 

or convenience of reference, the following compara- 
tive figures are reproduced from Table I. of the article 
under review: 








| 
| Sa 
Ves | Type of engine. H.P. 3% 
AG 
Hamburg Reciprocating 11,250 2 146 
23 (indicated ) 
Lubeck | m= Parsons turbine 13,800 i 630 
(shaft) 
mes Reciprocating 14,450 2 187 
24 ‘ " (indicated) 
Salem | Curtis turbine 12,850 2 335 
(shaft) 


These results, and others not reproduced, are considered 
by the writer of that article to “ indicate clearly, though 
the reaction turbine per se is more economical than the 
velocity compounded type, that the difference is fully 
counterbalanced by the inferior propeller efficiency inevit- 
able at the high rates of revolution at which the reaction 
type must run.” It does not appear to me that this con- 
clusion has been established; it is, in my judgment, con- 
tradicted by results of other trials not mentioned in the 
article of March 18th, and I will give reasons for that 
opinion. 

Certain important facts in regard to the German 
cruisers, to which no reference is made in that article, 
require to be considered. The Hamburg is one of a series 
of reciprocating-engined vessels the construction of which 
has extended over a considerable period. As the result of 
long-continued experience, both machinery and screw 
propellers have been gradually improved, and so made 
remarkably efficient. The Lubeck, on the other hand, 
was the first German cruiser fitted with turbines, and was 
in that sense an experimental vessel like our Amethyst. 
She was fitted with four shafts, two screw propellers 
being carried on each of these shafts in the earlier 
trials. The design of these propellers was necessarily 
experimental because the conditions were novel and the 
eight propellers were undoubtedly inefficient atthe highest 
speeds, and were subsequently shown to be capable of im- 
provement. Yet, as a matter of fact, the Lubeck 
attained as high a speed as the Hamburg with the same 
boiler power. In the Table attention is confined to the 
maximum speed of 23 knots; it should be known also that 
at speeds of 21 knots and below the official German 
records show that, even with these small screws, the shaft 
horse-power of the Lubeck was practically no greater than 
the indicated horse-power of the Hamburg. Full official 
information and curves based on progressive speed trials 
made with these two vessels have been published in the 
Marine Rundschau for December, 1906. A study of the 
facts and diagrams there recorded will convince any im- 
partial investigator that the Table in the article of March 
18th contains an altogether incomplete account of those 
trials, and by its omissions and limitations creates an 
erroneous impression as to the actual and relative per- 
formance of the Lubeck. The curves of performance on 
trials made with four larger serews—one carried on each 
shaft—for example, show a sensible improvement at the 
highest speeds over results obtained with eight small 


Screws, and ought in fairness to, have been mentioned. 
According to these curves, for a speed of 22 knots the 
Lubeck required 11,500 shaft horse-power with eight small 
Screws as against 10,800 shaft horse-power with four 
large screws and 10,300 indicated horse-power for the 
Hamburg, 


The curves in the Marine Rundschau are not 





carried much beyond 22 knots, but if they are produced 
they indicate for 23 knots a development of about 13,600 
indicated horse-power for the Hamburg, and about 16,400 
shaft horse-power for the Lubeck, figures differing greatly 
from those appearing in the Table. The authority for the 
latter figures is not given in the article under review. 
The curves also show that at a speed a little in excess of 
21 knots the shaft horse-power of the Lubeck with larger 
screws and the indicated horse-power of the Hamburg 
are identical—about 8500 horse-power—whereas at 
19 knots the Lubeck required only 5000 _ horse- 
power, as against about 5700 indicated horse-power 
for the Hamburg. These figures indicate that the screw 
propellers of the Lubeck became much less efficient as 
the maximum speeds were approached, but they do not 
demonstrate that by using other screws greater efficiency 
might not have been obtained had the experimental trials 
been continued. It seems probable that the chief reasons 
for not doing this may be found in the fact that the 
Lubeck with inefficient screws had been proved to be at 
least equal in maximum speed to the Hamburg, and to 
be not greatly inferior to the latter ship in economy of 
coal consumption at all speeds. In this connection 
reference may also with propriety be made to the results 
of trials made with the Amethyst, the first British cruiser 
fitted with Parsons turbines driving triple screws, and the 
sister cruisers fitted with reciprocating engines driving 
twinscrews. With equal boiler-power the turbine-engined 
| vessel reached 23.6 knots, as against 22.1 knots for the 
| Topaze and 22.4 knots for the Sapphire. No doubt the 
| chief reason for the greater excess in speed in this case 
of the turbine-propelled vessel as compared with the 
Lubeck is to be found in her superior propeller efficiency. 
General experience demonstrates the probability of still 
further economy being attained in the Lubeck had trials 
been made with other propellers. 

On this point of propeller efficiency the writer agrees 
with the view stated not long ago by Admiral Oram 
(Engineer-in-Chief of the Navy) in his presidential 
address to the Institution of Junior Engineers, and does 
not accept the dictum that inferior propeller efficiency is 
| always and necessarily associated with the higher rate of 
| revolution ordinarily adopted for turbine engines of the 
| Parsons type. Admiral Oram’s words may be quoted, as 
| they put the case succinctly :— It must be remembered 
| that the efficieacy now obtained with the slower-running 
propellers has been the result of many years’ experience. 
| The early turbine propellers had low efficiencies; experi- 
jence has enabled these to be increased, but they do not 
| yet reach the figures obtained with the slower running 

reciprocating engines. There is no doubt that as more 
experience with small fast running propellers for such 
| large powers as have only been recently introduced is 
obtained, the efficiency of the latter will be still further 
jimproved. In particular cases, such as in the large 
cruisers of the Invincible class, there has been no falling 
off in propeller efficiency of the faster running screws 
from efficiencies obtained in the slow revolution screws of 
| older cruisers.” 

| Reverting to the Table, the writer desires to make a 
radical objection to the method of comparison therein 
adopted. For practical purposes, one requires to ascertain 
the relative “ combined ” efficiencies indicated by the per- 
formances of sister ships fitted with different types of 
propelling machinery. This combined efficiency is not 
ascertainable from figures for shaft or indicated horse- 
power corresponding to selected speeds, usually at or near 
the maximum speeds attained on contract trials. Com- 
bined efficiency, of course, depends upon the separate 
efficiencies of steam generating apparatus, propelling 
machinery, and propellers. These individual efficiencies 
should be determined by careful analyses, and each item 
influencing combined efficiency should be raised to the 
highest value compatible with governing conditions to be 
fulfilled in each design, in order that their association 
may ensure the highest possible combined efficiency. 
| Considerations of the total weight of propelling apparatus, 
of space necessary for its installation, of rates of fuel 
consumption, and other features must also influence, if 
not decide, the selection made in any case. Subject to 
the fulfilment of limiting conditions of available 
space and weight, the best practical test of combined 
efficiency is, undoubtedly, to be found in the comparative 
rates of coal or water consumption necessary to obtain 
given speeds ; or in the comparison of speeds which can 
be attained with a certain steam generating plant. It 
may be interesting to apply this latter test to the Ham- 
burg and Lubeck, and to see how the facts agree with or 
differ from the conclusions based on the Table in the pre- 
vious article. 

According to curves given in the Marine Rundschau, 
the contract trials for these two ships showed the follow- 
ing rates of coal consumption at 22 knots :—Hamburg, 
9600 kilos. per hour; Lubeck (with eight small screws), 
10,600 kilos. At 15 knots the consumptions were, Ham- 
burg, 2100 kilos; Lubeck, 2400 kilos. per hour. The 
reciprocating-engined ship therefore showed superior 
economy on the contract trials; but this superiority does 
not appear to have been maintained on actual service. 
According to statements published on high authority, 
when long-distance trials were made—about two years 
after the contract trials—the results gave to the Lubeck, 
as compared with the Hamburg, a superior economy of 
from 13 to 21 per cent. in coal consumed during runs of 
1400 to 2100 sea miles made at average speeds of 15 to 
16 knots. Such trials are better tests of performance 
than mere contract trials for short periods, and the im- 
proved performances of the Lubeck after experience had 
been gained, have been paralleled in the Amethyst and 
other turbine-driven vessels. In fact, turbines undoubtedly 
gain on reciprocating engines in economy as the period of 
service is lengthened. 

Turning to the comparison—made in the article of 
March 18th—between the American scout cruisers 
Birmingham and Salem, one immediately remarks the 
absence of any reference to the fact that a third and 











sister vessel—the Chester, fitted with Parsons turbines— 








was also engaged in this important series of trials, and is 
officially reported to have proved superior in speed as well 
as in rate of coal consumption to the Curtis-engined Salem, 
which in her turn excelled the reciprocating-engined ship 
Birmingham. The omission* is the more notable as these 
trials furnish the best and most complete information yet 
available as to comparative performances of impulse and 
reaction turbines and reciprocating engines fitted in sister 
ships, and tried officially under the same or similar con- 


ditions. The contract trials gave the following results :— 
Birmingham. Salem. Chester. 
Knots. Knots. Knots. 
Full speed—four hours 24-325 25-947 26-52 
Knots per ton of coal... 1-82 1-51 ... 1-548 
24 hours’ trial (at or 
about 22-5 knots) 22-665 22-536 22-7 
Knots per ton of coal... 2-47 2-73 2-82 
24 hours’ trial (at or 
about 12 knots)... . 12-225 11-93 ... 12-2 
Knots per ton of coal... 5-96 6-6 .. 6-68 


Unfortunately, the torsion-meters on board the Chester 
proved untrustworthy, and as a consequence there was 
no accurate measurement of shaft horse power. Doubts 
have been expressed in regard to the maximum speed 
of 264 knots having been attained by the Chester, because 
the standardisation trials—on which the curve of revolu- 
tions for various speeds was based—were not carried 
beyond 25.14 knots. There is no doubt about the number 
of revolutions obtained at full speed, and the growth of 
slip of the propellers with increase in speed is also known. 
An analysis based on these facts shows that the Chester 
undoubtedly attained 26} knots, and that speed has been 
officially accepted. The first place throughout the trials 
as regards maximum speed, combined efficiency, and coal 
consumption therefore belonged to the Chester, and her 
superiority appears more notable when it is considered 
that the screw propellers used on contract trials of the 
Salem were decided upon after a long series of trial runs 
with four sets of propellers, the designs of which had been 
prepared independently by recognised authorities. The 
selected propellers were thus proved to be of unusually 
high efficiency, and their employment gave a great 
advantage to the Salem. Of course, this feature of the 
trials was absolutely independent of the type of turbine 
adopted; whatever the type, this unusual care in 
selecting propellers would have been beneficial. No 
equally exhaustive preliminary trials of alternative 
propellers appear to have been made for the Chester, 
although the rate of revolution in that ship was much 
greater than in the Salem—614 revolutions per minute, as 
against 378—and the departure from precedent more 
marked. Had similar preliminary trials been made for 
the Chester it is possible that better results would have 
been obtained. 

Confirmation of the superior economy in steam and 
coal of the Chester demonstrated by the contract trials is 
to be found in a report issued recently by Admiral Cone, 
Engineer-in-Chief of the United States navy. Take one 
example out of many. For 24.67 knots with 542.5 
revolutions per minute, the Chester developed 18,544 
shaft horse-power, expending 13.7]b. of water per 
horse-power per hour-for the main engines and 15.96 lb. 
for all purposes. For 25.12 knots per hour, with 370 
revolutions, the Salem required only 18,070 shaft horse- 
power, but expended 16.2 lb. of water per horse-power 
per hour for the main engines and 18.89 1b. for all pur- 
poses. The superior efficiency of the Parsons turbine is 
thus demonstrated afresh. From the records of progres- 
sive trials for the Salem it is known that for 24.67 knots, 
the power required is about 9 per cent. less than that for 
25.12 knots. The total water required for the main 
engines at 25.12 knots being 292,7511b., that for 
24.67 knots would therefore be about 266,400 Ib. ; 
whereas the corresponding weight of water for 24.67 
knots in the Chester was only 253,622 lb. The combined 
efficiency of the Chester is thus shown to be about 5 per 
cent. superior to that for the Salem, although her pro- 
peller efficiency was much inferior to that of the latter, as 
indicated by the figures given for shaft horse-power. The 
dictum above quoted from the article of March 18th, viz., 
that the superior economy of the reaction turbine “is 
fully counter-balanced ” by the inevitable inferior propeller 
efficiency accompanying greater rate of revolution was 
thus disproved, and asensible advantage in steam consump- 
tion for a given speed was obtained by adopting quicker- 
running reaction turbines even when associated with 
quadruple screws. : 

The Birmingham, with her reciprocating engines and 
twin-screws, according to Admiral Cone’s report, attained 
a speed of 24.15 knots with 191.5 revolutions and 14,543 
horse-power. From the recorded trials of the Salem it is 
known that the drop in speed from 25.12 knots to 24.15 
knots corresponds to a reduction of about 20 per cent. in 
shaft horse-power. At 25.12 knots the Salem—according 
to Admiral Cone’s report—required 18,070 shaft horse- 
power. At 24.15 knots, therefore, about 14,400 shaft 
horse-power would have been developed, as against the 
14,543 indicated horse-power which Admiral Cone states 
was sufficient to give the Birmingham 24.15 knots. This 
comparison differs sensibly from that made in the Table of 
the article of March 18th, where for 24 knots 12,850 shaft 
horse-power is given for the Salem. Whatever the ex- 
planation of this difference may be, Admiral Cone’s figures 
must obviously be accepted, and they indicate a less 
superiority of the Salem over the Birmingham than is 
claimed in the Table. Judged by the standard of water per 
horse-power per hour for main engines, the corrected 
figures for the Salem at 24.15 knots are about 234,200 Ib. 
per hour, as against 253,370 for the Birmingham. 

It is possible that in the latest German marine steam 
turbines of the A.E.G. type—where the high-pressure 
end is on the impulse principle and the remainder on the 
reaction principle—greater economy in steam consump- 
tion has been attained than was obtained in the Salem. 
It is only fair to note that the Salem was an early 
example of the Curtis type applied to. marine propulsion. 
On the other hand, in the later trials of the North Dakota 
with Curtis turbines and twin screws at 21.64 knots about 
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25,300 shaft horse-power was developed and 349,000 Ib. 
of coal per hour required for main engines, whereas 
the reciprocating engines of the Delaware drove her 
at 21.56 knots with about 24,200 indicated horse-power, 
312,000 lb. of water being required for the main engines. 
May it be hoped that before long corresponding figures 
may be made available for the Mainz or some other 
turbine-driven vessel in which the impulse principle has 
been applied to the high-pressure end. 

Smaller and quicker-running turbines are necessarily of 
less weight for a given power development than slower- 
running impulse turbines of larger dimensions. The exact 
excess in total engine-room weight for the Salem over 
that of the Chester is not known to the writer; he has 
been informed that the excess is at least 40 per cent. of 
the actual weight of the turbines fitted in the Chester, 
and thinks this statement to be correct. In German 
practice it is probable that weight will have been reduced 
somewhat in proportion to power developed as compared 
with the Salem; but he believes it to be a fact thata 
considerably greater weight per shaft horse-power is 
needed in German cruisers fitted with the latest types of 
impulse turbines than is needed in sister vessels fitted 
with Parsons turbines, although the number of turbines 
is greater on the latter system and the piping and valves 
are heavier. 

The comparison of weights and dimensions of turbines 
for British and German torpedo-boat destroyers made in 
the article under review is also not considered to be 
correct. The horse-power developed in the German 
destroyers is not even approximately equal to the power 
developed in British destroyers compared with them, of 
which the turbines are said to weigh 78 tons. The Tartar 
and Beagle classes of the Royal Navy are treated in the 
article of March 18th as if they were identical ; but in one 
class about 30 to 35 per cent. greater power is developed 
than is developed in the other class. In dealing with a 
matter of this kind definite figures based on actual prac- 
tice are necessary if exact comparisons are to be made ; 
approximate statements or round figures are out of place 
and misleading. 

“Excessive complication” is charged against the 
Parsons type, and the greater simplicity of the twin-screw 
German arrangement, with complete expansion of steam 
in one or more turbines on each shaft, is emphasised. 
All that need be said in this connection is that after large 
experience in the great Cunarders and in swift armoured 
cruisers no serious practical difficulty has been encountered 
with Parsons turbines. Their advantages in regard to 
economy of steam consumption, greater ease of handling 
the engines, and smaller individual weights to be lifted 
when opening out turbines, &c., have been proved to be 
considerable. The case of the Mauretania, which per- 
formed rapid Transatlantic voyages, first with three 
turbines out of four, and finally with two, furnishes an 
excellent illustration of the greater security obtained by 
sub-dividing the total power and distributing it overa 
number of turbines. It is well known that in their large 
armoured cruisers the German naval authorities have 
adopted the four-shaft Parsons type, while triple shafts 
have been adopted for their battleships, even in cases 
where the principle of completing the expansion separately 
in the turbines on each shaft has been retained. Nor 
should the arrangements in the steam yacht Narcissus 
be overlooked, as in that vessel twin screws were employed 
with two Parsons turbines in series. This problem of the 
number of shafts and of turbines employed is not capable 
of a single solution, nor does it depend mainly on the 
type of turbine adopted. 

Reference has been made to the performances of the 
German cruiser Mainz, of which the engine-room arrange- 
ments are illustrated in the article of March 18th. This 
vessel undoubtedly did exceedingly well on trial, but the 
writer is informed on high authority that the sister cruiser 
fitted with the Parsons type of turbine did better when 
tried under identical conditions, including the same depth 
of water. Itis also a matter of common knowledge that 
since her successful contract trials a serious accident has 
occurred in the engine-room of the Mainz, and it is stated 
that the turbines have had to be taken out of the vessel in 
order to effect necessary repairs. The article under review 
stated that “should any mishap befall {the German impulse 
turbine} the difficulty of overhauling {it} and of dismantling 
discs and diaphragms from the shaft may be better 
imagined than described.” Noone will dispute that it is of 
primary importance to secure the possibility of easy 
access to and repair of the internal parts of propel- 
ling machinery without disturbing the structure of a 
ship and without having to remove turbines to the work- 
shop. As one who has seen the turbines of the Cunarders 
opened out and overhauled the writer can testify to the 
facilities which the Parsons type provides even for the 
largest engines. The case of the Mainz is not the first in 
which impulse turbines have given trouble of this kind, and 
marine turbines of all types are liable to mishap. The ad- 
vantages attaching to the Parsons system in this regard 
are not unimportant, much less negligible, especially in 
warships where engine-rooms are comparatively cramped 
and protection of the machinery by armour is essential. 

The ground covered by the previous article was so 
extensive that, even after occupying more space than was 
anticipated or desired, it is found necessary to leave 
unnoticed certain matters—some of considerable import- 
ance—to which attention might otherwise have been 
drawn. In conclusion,the statement made at the outset 
may be repeated. The writer is convinced that, on the 
whole, the Parsons type of turbine still maintains its 
superiority for marine purposes ; but he is also of opinion 
that neither it nor any other type will secure universal 
adoption or be absolutely the best suited for all the varied 
eases which occur in practice. In armoured and pro- 
tected warships and in many other cases it will probably 
be found that the best aggregate results for a certain 
total expenditure may be obtained by having recourse to 
special arrangements of propelling machinery, and it may 
be taken for granted that as each problem arises a solu- 
tion will be found. 





PRESENT CONDITIONS AT PANAMA. 
No, I. 


In the course of his inaugural address as President of 
the United States, Mr. Taft—then but newly-returned 
from his last official visit to the Isthmus—declared that 
the work on the Panama Canal was making most satis- 
factory progress, that nothing had occurred to justify the 
suspicion that the lock type of canal was less practicable 
than appeared when the plans were definitely adopted ; 
and that, given a continuance of the existing “ most effec- 
tive organisation ” controlled by Colonel Goethals and his 
associates, the completion of the enterprise might with 
certainty be anticipated “ early in the next Administration, 
if not before.” 

During his final inspection of the work along the canal 
line, in company with the board of engineers appointed 
by President Roosevelt to examine the sites and plans of 
the Gatun dam and locks, the President-elect was assured 
by the chairman of the Canal Commission that he and his 
colleagues were firmly convinced that the long-awaited 
highway would be navigable from ocean to ocean not later 
than January Ist, 1915. That this forecast was not 
unduly optimistic must be admitted by all who have 
followed closely the progress of the work. On the Isthmus, 
indeed, the margin allowed for possible contretemps is 
esteemed extravagant. Many engineers associated: with 
the construction of the great dam and locks at Gatun— 
now rightly regarded as the pivotal portions of the under- 
taking—are so sanguine concerning the early completion 
of their tasks that they have become known in canal- 
building circles as “those 1913 fellows,” and their enthu- 
siasm assuredly will not have been lessened by the events 
of April, to which fuller reference will presently be made. 

Heretofore, the excavation of the Canal prism through 
what-is known as the Continental divide has been con- 
sidered all-important in respect of the completion of the 
enterprise. So steady and considerable, however, has 
been the progress of this work during the past two years 
—in spite of abnormal rainfalls and the development of 
serious difficulties, such as drainage and landslides—that 
there seems no reason to doubt that the making of the 
Canal channel might be accomplished, if occasion re- 
quired, before the close of the coming year. The situa- 
tion as regards the structural works, and notably those of 
which mention has been made, is altogether different. 
These are the largest undertakings of their kind ever 
attempted or designed. They bristle with difficult 
problems, and call for the most perfect administration and 
the installation of handling plant and other equipment of 
very special character. The tables of quantities include 
enormous figures, the making and laying of concrete 
depend considerably upon meteorological conditions, and 
the filling and setting of the massive structures not only 
require time, but cannot be hurried. 

Evidence that excavation proper no longer occupies a 
controlling position in determining a date for the comple- 
tion of the canal will be found in Tables I. and II., 
showing the progress made, the actual position at the end 
of March, and the amounts of earth and rock which still 
require to be removed from the Canal prism and the sites 
of accessory works :— 


TABLE I. 


| quenting Colon Harbour by two breakwaters. 


going figures, that the lock canal planned in the report of 
the minority of the International Board of Engineers ana 
approved by Congress in June, 1906, provided for a total 
excavation, other than that accomplished by the French 
companies, of 103,795,000 cubic yards. As a result, how 
ever, of critical revision by the Canal Cominission which 
took over control of the work on April Ist, 1907, and of 
many changes in the plans subsequently authorised, the 
estimate of four years ago has been increased by no less 
than 70,871,594 cubic yards. Of this amount over 
21,000,000 cubic yards will be excavated from the central 
division, the widening of 44 miles of the Culebra Cut from, 
200ft. to 300ft. at the bottom calling for an additiona| 
excavation of about 13,000,000 cubic yards. 


TABLE IL, 
(b) By the United States, 


Estimated amount yet 


Amount excavated. 
to be excavated: 


Divisions, 
Atlantic Cubic yards. Total. 
Dryexcavation 6,791,280 | 54 oer 
: eateaesT oO 8 
Dredgers  ...| 17,574,568 j 24365,548 

Central 
Culebra Cut .. 
Allother points 
Pacitic— 
Dry excavation 
Dredgers 


Total, 


18,711,462 


Cubic yards, 
2,770,631 | 
15,940,831 | 


32,417,690 | .- 


45,624,605 | 
3,096,665 ;°" 


24, eee 
8,655,533 | 54,280,133 


514,355 


4. 3,215,369 |) - 
5, 14,018,742 |’ 


24,559,680 
si te 


2,714.211 a 
21,845,469 235,111 
Grand totals... 103, 205.666 71,460,928 


Cubic yards, 
243,472 
1,799,227 
4,948,497 
15,765,290 


37,116,735 


May 4th to December 31st, 1904 
Year 1905... - ‘ee 
Year 1906 

Year 1907 

Year 1908 

Year 1909 ... .. er gae* aes 35,096, 166 
January Ist to April Ist, 1910... .. 8,236,279 


As will be seen from the accompanying map, the 
Atlantic terminal of the Canal will be protected from the 
“northers ” which periodically endanger shipping fre- 
The first 
appropriation of money for construction of these is not 
available until June 30th next, but definite plans for the 
work have been made, and the building of the settlement, 
engine-house, machine shop, &e., near Toro Point required 
in connection therewith has just commenced. Toro 
Point is the extremity of a peninsula extending into the 
Carribean Sea and forming the western shore line of 
Limon Bay, the shallow estuary through which a channel, 
500ft. wide at the bottom and 4} miles in length, is being 
dredged. The point is surrounded by dangerous reefs 
and shoals, which compel vessels approaching Colon from 
the west to make a wide detour. Just south of the light- 
house, however, is a small harbour known as Shelter 
Cove, which, when the entrance is enlarged, will be 
utilised by the engineering forces as a landing place for 
materials and supplies required in connection with the 
building of the west breakwater. This structure, extend. 
ing from Toro Point at an angle of 42 deg. 53min. from 


CANAL EXCAVATION TO APRIL IsT, 1910. 


a) By the French.* 


Colon to 
Bohio. 


Paraiso to 
south end. 


Matachin to 
Paraiso. 


Bohio to 
Matachin. 


Total. 





By the De Lesseps Company (1882-88 
Canal a 5. ake 
Locks tee 
Diversions ... 

Accessories .. 


Total 
By the New Panama Canal Company (1895-1904) 


Cubic yards. 
18,887,231 
108,118 
8,342,772 
1,021,112 


27,859,233 


Cubic yards, 
52,090,777 
1,102,566 
11,803,328 
1,746,880 


Cubic yards, 
9,599, 433 
314,891 
132,400 
405,422 


Cubic yards. 
16,851,233 
$17,845 
752,198 
220,664 


Cubic yards. 
7,252,880 
261,712 
2,575,957 
99,683 


10,452,146 
2,290,274 


18,241 ,940 
9,113,135 


66,743,551 


10,190,232 
ial 11,403,409 





Grand total 


27,859,233 


27,355,075 | 12,742,420 | 78,146,960 


10,190,232 


It is estimated that of the foregoing excavation there will be found useful to the present project 29,908,000 eubie vards 
23,138,000 cubic yards dry excavation, and 6,770,000 cubic yards wet excavation—apportioned as follows to each division : 


Atiantic 

division. 
Cubic yards. 
182,000 
345,000 
350, 00 
3,392,000 


Cristobal harbour 
Diversions ... . 
Accessories 


Canal prism ..._ ... 


2,201,000 18,646,000 


Total 4,269,000 


Chagres 
section. 


Cubic yards, 
2,201,000 


Central division. 
Pacific 


O07 Grand total. 
division. 


Culebra 


Total. 
section. 


Cubic yards, Cubic yards. 
4,641,000 24,423,000 
345,000 
1,415,000 
3,725,000 


Cubic yards. 


17,399,000 


Cubic yards. 


19,600,000 


1,065,000 


1,065,000 
182,000 


182,000 151,000 


29, 908, 006 ) 


20,847,000 4,792,000 


* The figures under this head have been compiled from the report, dated December 6th, 1909, of a special committee appointed by 
the Isthmian Canal Commission authoritatively to determine the volume of excavation accomplished by the French companies, and the 
amounts likely to be useful in connection with the American plans for the completion of the Canal. 


The reduced excavation last year, as compared with 
1908, is attributable mainly to the fact that the field of 
operations in dry excavation had been narrowed by the 
completion of the work in certain sections, while in wet 
excavation the dredgers encountered more difficult con- 
ditions. The year, however, promises to be notable in the 
history of the building of the Canal, in that it included 
the record month’s excavation—4,063,632 cubic yards in 
March. From the section, nine miles in length, known as 
the Culebra Cut the spoil removed during 1909 amounted 
to 14,579,838 cubic yards, or 665,512 cubic yards in excess 
of the total of the previous year, and this in spite of much 
time and attention devoted to the completion of the 
drainage system and many difficulties during the rainy 
season caused by slides consequent on the opening of new 
banks. 


cally all hard rock. 
It is of interest to note in connection with the fore- 


Colon light, 23 miles to the east, will be about 10,500ft. 
long, with a width at the top of 15ft. and a height above 
mean sea level of 10ft. A survey of the bottom of the 
bay along the line of the breakwater has shown the 
greatest depth to be about 43ft., and at this point the 
width of the embankment at the bottom will approximate 
180ft. The east breakwater will be an isolated structure, 
at an interior angle of about 135 deg. to the west break 
water, about 5700ft. in length, and with other dimensions 
practically identical with those given above. 

There will be required in the construction of these 
breakwaters about 4,915,000 cubic yards of material, 
about one-half of which will be limestone from two hills 
near Toro Point, blasted, and then excavated by steam 


| shovels, and the balance rock towed from the quarries at 


The highest monthly record in this section was | Porto Bello. 


that of March last, namely, 1,509,728 cubic yards, practi- | k 
| material will be dumped. In the case of the other break- 


For the construction of the west breakwater 
there will be built a trestle, from which trainloads of 


water, however, the fill will probably have to be made 
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entirely by scows and barges. Consequently, although 
only one-half as much material will be required, the cost 
of construction will be relatively higher. The aggregate 
cost of the breakwaters is now estimated at 11,543,600 
dols. The width of the ship channel between their two 
ends will be 2000ft., measured at right angles to the 
centre line of the Canal prism. 

In the seven miles of the Atlantic division, extending 
from deep water in Limon Bay to the locks at Gatun, four 
distinct classes of excavation nave been the rule—dredg- 
ing under water, cutting a channel into the land by means 
of dredgers, steam shovel excavation, and excavation by 
suction dredgers. In Table III. are shown the esti- 
mates for this work and the progress accomplished up 
to April Ist. 

TABLE III. 


Estimates, 
Wine nr ee — Amount 
Cubic Unit | excavated. 
yards, price. 











| 
| dols. | Cubic yds, 
Dredging | ; 
Mud and sand... .. «| 13,260,682 | 0-20 
Earth requiring cutting and | 
some blasting Sie ~ 
Rock blasted and dredged 
Rock under water 
Excavation- | 
Karth in dry ... , sa 152,234 | -45 \ 
a blasted itlgad 608,895 | -60 |' 1,476,821 
Rosie e noe ee .., 8,078,596 | 1-55 || 
Maintenance of channel... ... .. 2y | 
Widening channel north of Gatun 
locks, for a distance of 4000ft., 
from 500ft. to 1000ft., to pro- «| 
vide a basin for mooring and | 
handling vessels ins“ 


1,105,313 | 


| 
6,862,000 | -45 17,047,610 
851,267 | ¢ | 


toe 
entm 
S 






3,786,137 -45 


36,205,124 | 











From the shore line to the hills at Mindi, a distance of 
one mile, the channel is through a salt marsh, in which a 
layer of earth overlies hard rock. The latter material is 
blasted in the dry with dynamite and then carried out to 


sea by ladder and dipper dredgers. At Mindi four steam | 
shovels have been working for some time in a pit kept dry | 


by pumping; one of them is excavating 41ft. below mean 


tide, in other words, at the bottom of the Canal. Between | 
this point and the locks at Gatun, a section from which it | 
is proposed to excavate some 4,500,000 cubic yards by | 


suction dredgers, little work has yet been done. 
Table IV. gives the more prominent details of the 
estimates for the flight of three locks in duplicate by 


which vessels entering the Canal from the Atlantic will be 


raised 85ft. to the level of Gatun Lake. 

Premising that in the present article no attempt will be 
made to discuss the design or construction of the struc- 
tural works accessory to the Canal—our immediate object 
being merely to indicate the present condition of the 
undertaking as a whole—it may be noted that excavation 
for the Gatun locks was begun in October, 1906, and is 
now about 80 per cent. completed, the amount removed 
up to the Ist inst. being 4,300,000 cubic yards. The work 


of laying concrete was commenced in August of last year, | 


and up to May Ist there had been placed 350,129 cubic 
yards, the monthly average for January-April being 58,490 
cubie yards, 


In connection with the construction of the great dam 
which, by impounding the waters of the Chagres and 
other streams, will create Gatun Lake, and of the spillway 




















TABLE IV. 
Cubic | Unit | Amount. | 
yards, | price. | 
Excavation— | 3 dols. dols. 

RUPE sie ce a > eed BER ORT 1 OBS) SO 
Rock (indurated clay)... ... ...| 2,948,237 -65 | 2,211,000 

tock by hand, preparing founda- | 
Te agen a | 100,000 | 2-00} 200,000 
Rock for curtain walls... ..| 103,400 | 5-50 569,000 
Dredging | 1,150,000 -33 | 280,000 
|———— | cacti 
Total excavation ... | 5,139,304* | 3,553,000 


Concrete, including approach walls | 2,096,000 | 7-75 |16,244,000 
Emergency dam, gates, valves, | 
operating machinery, _ electric | 








CORDON Ooo 55 mace Sek. case sce 

Back fill, in connection with inter- | 
mediate lock gates ..- «s-| 949,000 “85 807,000 
25,824,000 


* This estimate has been increased recently to about 5,600,000 
cubic yards. 


and regulating works by which the water level of the lake | 


will be controlled, the following estimates of quantities 
and cost—Table V.—will be of interest. 


























TABLE V. 
Cubie Unit 4 t 
yards, | price.| “oun” 
Earth embankment— SKS dols. do. 
Dredged material pumped into | 
GAM | on. ccs ccs = ns cece. cof BLOOR,000 | O32" 6 660000 
Rock fill ... 3,400,000 -20 680,000 
24,400,000 7,330,000 
Excavation for spillway, &e. ... ...| 1,312,882) -70 919,000 
Excavation for sheet piling and | 
oe. me |e OM ee ee ie Te 360,000 | 1-20 432,000 | 
Excavation for curtain walls of 
regulating works ... Seis 60,000 | 2-10 126,000 
| 1,732,882 1,477,000 
oe SRIOSE Ate ae One r re 200,000 | 8-25 | 1,650,000 
Regulating gates and machinery ... - = 320,000 
1,970,000 
caer, SR eee -- -- 00,000 
Sheet piling, linear feet ... 7,000 |60-00 420,000 | 
MED Seal siea'es CNEL FAG, taco) See 700,000 | 2-00 | 1,400,000 
Miscellaneous (filling, trestles, 
pumping out old channels, &c. -- — 875,000 
13,572,000 





* One-third each at 20, 30, and 45 cents. 


Work on the dam was begun in January, 1907, and on 
| December 24th of the following year a dredger com- 
| menced pumping clayey material between the rock toes 
or walls, then extending over half the width of the valley 
which had been prepared for its reception. Altogether, 
during the three years, 1907-9, 2,096,477 cubic yards of 
| hydraulic fill and 2,405,890 cubic yards of dry fill were 
| placed in position, and to these amounts respectively were 


added during the first quarter of the present year 803,130 
and 719,976 cubic yards. The excavation of the spillway, 
a concrete-lined opening, 1200ft. long and 300ft. wide, cut 
through a hill of rock situated nearly in the centre of the 
dam, was commenced in July, 1907, and completed early 
in 1909. 

In the two-page Supplement issued with the present 
number of THE ENGINEER, will be found a reproduction of 
an excellent photograph of the site of the spillway taken 
| on December 1st, 1908. Owing to the fact that it was 
| started during the wet season, with resulting trouble in 
| maintaining the tracks for the steam shovels and spoil 

trains, the excavation of this channel proved a work of 
considerable difficulty. When completed, however, no 
time was lost in preparing the site for its first important 
function, namely, that of assisting the construction of the 
dam by receiving the discharge of the Chagres River and 
enabling the engineers to close the diversion channel, 
known as the West Diversion, through which that stream 
has flowed since 1908, when, for the purpose of building 
the east section of the dam, the river bed and French 
Canal were filled in. Owing to the circumstance that 
during the periods of flood discharge the spillway would 
be used as a channel for the Chagres, it was arranged 
| that the work of laying the 250,000 cubic yards of con- 
crete—in monoliths 40ft. long by 20ft. wide—required for 
the flooring and walls, should be spread over three dry 
| seasons, and that in the first section dealt with the floor- 
ing should be 4ft. thick and the walls above its surface 
20ft. high. 

The completion of this work is an incident of the 
greatest interest to the Canal historian. It enabled 
the engineers in charge entirely to close, during the three 

| days April 22nd—25th, the channel through which for 
two years the Chagres River has flowed past Gatun—a 
| measure which marks the practical beginning of Gatun 
Lake, and records a distinct stage in the building of 
Gatun dam. The immediate result will be to force the 
river to find an outlet through the spillway of the dam. To 
| do this it must rise to 10ft. above sea level, that being the 
| elevation of the spillway floor. Accordingly, at low stage, 
the water will flow over the floor about 4ft. deep, while 
south of the spillway the flat lands will be flooded. In 
| other words, Gatun Lake will no longer be “ proposed,” 
| but actually existing. Subsequently, when work on the 
| great dam has advanced sufficiently to permit of the im- 
| pounding of the Chagres and its tributaries to a greater 
| height, the spillway will be closed with a concrete dam, 
| fitted with gates and machinery for regulating the level of 
| the Lake. 
| Through the latter, which will cover an area of 164 
| square miles, vessels will be able to steam rapidly for a 
| distance of 24 miles, in buoyed channels varying in depth 
from 85ft. to 45ft. For the first 16-miles from Gatun the 
width of the channel will be 1000ft., then for four miles 
it will be 800ft., and for the remainder of the section to 
Bas Obispo 500ft. Of the estimated excavation required 
in these reaches of the Central Division about 3,000,000 
cubic yards remain to be dredged. The estimated cost of 
the completed section is 7,977,000 dols. 

The unit price for excavation in the nine miles of 
channel, 300ft. wide at the bottom, extending from Bas 
Obispo to the twin locks at Pedro Miguel, is 98 cents. 
The estimated cost, therefore, of this section is 78,481,000 
| dols. plus 4,000,000 dols. allowed for concrete revetment. 
| Of the progress and present condition of the work, which 








534 


THE ENGINEER 





May 27, 1910 


ee 





was half-completed in October last, graphic indication is 


given in two figures accompanying this article—the first | 
a profile of the Canal line from Bas Obispo to the Pacific | 


level, and the second cross sections at typical points of 
the Culebra Cut. From the longitudinal section one may 
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Ir will help our readers better to understand the relative 


gather an idea of the tremendous task undertaken by De | positions of the various British exhibits if we reproduce 
Lesseps with so light a heart, and of the really great | a plan of the Machinery Hall, and shade that portion of 
work accomplished by the French pioneers in the face of | it which is devoted to exhibits from this country. It will 


difficulties which, as the American occupation of the zone 
has amply proved, could be conquered only by a strong 
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be convenient also if, in referring to the various stands, 
we adhere to the numbering shown on this plan. It will 


“s, Highest point of Excavation 
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PROFILE OF THE CULEBRA CUT AND PACIFIC SLOPE LOCKS 


Government, armed with practically despotic powers in 
respect of sanitation and police, and having more precise 
knowledge of tropical diseases than ruled a quarter of a 
century ago. 

The cross sections, together with the two photographs 
of the Cut printed in the Supplement, may serve to 
remind critics of an important fact insufficiently con- 
sidered when surprise is expressed that the American 
steam shovels are even now working not very much below 
the levels reached by the French excavators.- Such criti- 
cism ignores the great difference in the width of the pro- 

sed channels, and the consequent increased excavation 
demanded by the American plans on either side of the 
axis of the Canal. In the cross sections the letters A, B, 
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Near Culebra 


CROSS SECTIONS OF THE CULEBRA CUT 


and C respectively represent the work accomplished by 


| 
| 


| 


the French companies, that credited to the Americans, | 
and the amount of excavation still required. D in the | 


cross section of the Cut at Empire indicates the position of 
French excavation forthe Obispo diversion channel; Fshows 


that adopted by the Americans for a similar work, while | 


E represents a dike recently raised along the diversion 
with the object of preventing any possible overflow in the 
direction of the Cut. At Bas Obispo’and for some dis- 
tance to the south but little additional excavation is 


required ; indeed, for drainage purposes the steam shovels | 


have already removed rock 8ft. or more below the level 
of the Cana] bottom. 
which shovels are working is 92ft. above the bottom, but 


on the south slope, in the neighbourhood of Gold and Con- | yp 54, 
the level to which they must be continued. As the work | we seer _-20h tee sonbing Sent Buteiws—-« Snees Peteh- 


tractors’ hills, operations are in progress within 75ft. of 


has advanced so the amount of rock handled in proportion 
to earth has increased, until now practically all the spoil 
is hard rock which has been blasted before being handled 
by the steam shovels. 
purpose in March last amounted to no less than 185 tons, 
the aggregate quantity used during the same period 
throughout the Canal line being 292 tons. 





Near Empire the lowest point at | 


The dynamite required for this | 


| petroleum and the others for using crude oil. 


be observed that the British section extends from end to 
end of the hall—though not quite in a straight line - and 
occupies a not inconsiderable proportion of the whole of it. 
Moreover, as far as we could tell in the incomplete state of 
everything, not only British, but of other nations as well, 
the British stands will compare very favourably with any 
of the others. It is true that nothing very big is being 
shown, and nothing strikingly novel, the newest thing, 
perhaps, being the Humphrey pump, to which we have 
already alluded, but the collection is very fairly represen- 
tative, and the grouping has’ been carried out with con- 
siderable skill. It will be impossible, of course, to refer to 
everything which is on view, but we hope to give, at all 
events, a good idea of what there is to be seen ; or perhaps 
we should more correctly say, what there will be to see, 
for we shall mention things which are not as yet in posi- 
tion, as well as those which are. 

To begin with then, we will take Stand No. 1, which is 
occupied by Ruston, Proctor and Co., Limited, of Lincoln. 
This firm has the distinction of exhibiting the largest 
British steam engine. It is of the horizontal tandem 
compound type, with positive valve gear, and is designed 
to develop 350 indicated horse-power. This is the engine 
to which we have already alluded in the second article. 
There is also on this stand a tandem compound semi- 
portable superheated steam engine with condenser capable 
of giving from 100 to 150 effective horse-power, and a 
high-pressure portable steam engine; an oil engine using 
crude oil injected-into the air charge under high com- 
pression; a suction gas engine and generator shown in 
operation ; a 10in. helical centrifugal pump; an 8 tons 
steam crane navvy; a compound steam road roller of 
12} tons; a thrashing, dressing, and finishing machine, 
and a clover binder. Next door, on Stand No. 2, Crossley 
Brothers, Limited, of Openshaw, show in operation a four- 
cylinder vertical gas engine of 110 brake horse-power; a hori- 
zontal engine of 60 brake horse-power ; a two-cylinder gas 
engine and dynamo of 11 brake horse-power ; a 9 brake 
horse-power gas engine and air compressor combined and 
a suction bituminous gas plant of 150 brake horse-power 
capacity. Other types of engines for gas, oil and benzine 
are also shown, but are not at work. 

Marshall, Sons and Company, Limited, of Gainsborough, 
exhibit on Stand No. 3 quite a variety of things. First 
of all there is a tandem compound horizontal engine, 
and various other engines, both vertical, stationary 
and portable, some with boilers combined. There 
are several traction engines, one being specially light 
for use on soft ground. There are also a compound 
tractor, a compound road roller, a special agricultural oil 
tractor for direct ploughing, hauling, driving, thrashing 
machine; an oil tractor for heavy haulage; a 25 horse- 
power gas engine, &c. Some of the machinery, includ- 
ing a finishing thrashing machine, is shown in motion. 
Stand No. 4 is occupied by the Campbell Gas Engine 
Company, Limited, of Halifux, and contains a large four- 
cylinder producer gas engine and other engines for both 
gas and oil, and of powers varying from 15 to 180 effec- 
tive horse-power. This firm also shows a suction gas 
producer of 200 horse-power capacity, with an open 
hearth. J. and H. McLaren, of Leeds—Stand No. 5— 
have what may be termed an agricultural ex- 
It contains, for example, the only ploughs 


ing, hauling or thrashing engine, and a single-cylinder 
traction engine also adapted for hauling and thrashing. 
The National Gas Engine Company, Limited, of Ashton- 
under-Lyne—Stand No. 6—exhibits a 100 brake horse- 
power producer gas plant. Blackstone and Co., Limited, 
of Stamford, has three oil engines of 6}, 25, and 60 brake 
horse-power respectively; the first for working on 
There is 
also a new swath turner, a new side delivery rake, and a 
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a 
corn-grinding mill, with 24in. French burr stones, John 
Fowler and Co., Limited, of Leeds—Stand No, y ERR 
represented by ploughing engines, road rollers, and tractors 
—one of these weighing, empty, under 5 tons to comply 
with the Light Locomotive Act. On the stand—No, g—¢¢ 
Richard Garrett and Sons, Limited, of Leiston, we saw the 
patented semi-stationary compound superheated steam 
engine which we have already described, as well ag 
several portable engines, road rollers, tractor, and a 60in 
thrashing machine. Aveling and Porter, of Rochester 
Stand 9—have, of course, some steam rollers and tractors 
as well as an end-tipping trailer, for haulage purposes, 
Another firm exhibiting traction engines and road rollers 
is, naturally, Clayton and Shuttleworth, Limited, of 
Lincoln—Stand No. 10—and they also show a 66in, 
thrashing and finishing machine and an 8in. centrifuga] 
pump of a new type with swivelling suction and delivery, 

The foregoing constitute machinery of very much the 
same class, and they have very wisely been arranged 
together at one end of the hall. Next to them, actually 
—though not in number—come the stands (12) of J), 
Sowden and Sons, of Shipley, and (13) of Sir James 
Farmer and Sons, Limited, of Salford. These are, of 
course, both textile machinery exhibits—as are others 
which follow them. The former comprises drop-box 
looms for weaving woollen or worsted cloths, and linen 
and cotton towelling, and other woollen, linen and cotton 
looms ; the latter, a single nip hydraulic callender, a cloth. 
breaking and a pneumatic beating machine. 

The stand—No. 11—of Dobson and Barlow, Limited, 
of Bolton, is of particular interest, in that it will 
contain specimens of practically all types of ma. 
chines used in the preparation and spinning of 
cotton. There will be gins, openers, carding engines, 
sliver lap, draw and lap, and combing machines; 
drawing, slubbing, intermediate roving, twist  ring- 
spinning, weft ring-spinning, ring doubling, quick traverse 
winding, and vertical spindle winding frames, self-acting 
mule, high-speed tubular banding machine, bundling 
press, &e. This exhibit will undoubtedly prove a con- 
siderable attraction, as every machine is, so we under- 
stand, to be shown in action with Lancashire operatives. 
No less instructive should prove the exhibits—14 and 16— 
of Fairbairn, Lawson, Combe, Barbour, Limited, of Leeds, 
which will deal with the preparation and spinning of flax 
and hemp. There will be spiral drawing, roving, open link 
chain drawing, two slug and dry spinning frames ; slivering 
machines, spinning jennies, a trawl twine spinning 
machine, carding, hackling, and roll winding machines, 
and a large foreboard and traveller. Unfortunately, 
neither of these two exhibits was at the time of our visit 
sufficiently advanced to form a very distinct conception 
of their respective merits, but we gather from various 
sources that it is to be high 

Though out of its order, mention should here be made of 
Stand 46, of George Keighley, Limited, of Burnley, which 
contains a power loom with 40in. reed space, automatic 
shuttling, and weft feeler motions. This loom has been 
designed for weaving calicoes at a speed of 200 picks per 
minute, and automatically supplying the weft without 
stoppage of the loom or making any defects in the cloth. 
This loom is to be seen in operation. 

It appears curious to find the firm of C. A. Parsons and 
Co., exhibiting, but not showing a steam turbine ; but 
such is the case. What there is on Stand No. 15 is a 1000- 
kilowatt continuous-current 500-volt dynamo designed to 
run at 1800 revolutions per minute; examples of the 
Parsons’ patented method of winding armatures and 
magnets with partially embedded conductors, which 
enables satisfactory commutation to be obtained with 
carbon brushes up to 50 per cent. overload at voltages 
from 440 to 600. There is also a working model of this 
firm’s devive for compounding alternators, with the object 
of keeping the voltage steady with heavily fluctuating 
loads. 

British machine tool makers are very fairly well 
represented. Taking them in alphabetical order, there 
is, first of all, William Asquith, Limited, of Halifax, 
with several vertical and radial drilling and tapping 
machines, including a 6ft. “central thrust” high-speed 
radial machine, a 4ft. 2in. high-speed radial machine, a 
4ft. vertical machine, and a 6ft. “ central thrust” radial 
drill for girder plate drilling, &e. Next there is J. Butler 
and Co.—Stand No. 81—of the same town, with vertical 
boring and turning mills, planing, slotting and bar cut- 
ting off machines. All of these are to be shown in opera- 
tion, each separately driven by its own electric motor. 
Next come Jonas and Colver, Limited, of Sheffield- 
Stand No. 29—with tool steel and a lathe and milling 
machine, showing the working of it. On this stand there 
is also a testing machine. The display on Stand No. 17 
of Kendall and Gent, Limited, of Manchester, is of a 
varied description, and includes two “ Dixon’s ” patented 
two-spindle radial drilling and tapping machines; one 
“sensitive ” high-speed radial drill for holes up to 18 mm. in 
diameter, this being especially intended for motor car manu- 
facture ; a heavy horizontal slab milling machine ; two 
vertical millers ; a Universal cutter grinding machine: a 
screwing machine for bolts, tubes, and coupling screws ; a 
hexagon turret lathe for bar work, up to 80 mm. dia- 
meter; teeth cutters for inserted teeth and a l}in. 
double screwing machine—the last-named being shown 
at work. 

Various kinds of hammers are shown on Stand No. 22 
by B. and 8. Massey, of Openshaw. These include a 
2 ewt. pneumatic hammer, a 5 ecwt. compressed air 
hammer, a 8 cwt. friction drop stamp, and models of 
30 ewt. and 15 cwt. steam hammers and of a 3 cwt. 
pneumatic power hammer, all these latter being shown in 
operation. Wm. Muir and Co., Limited, of Manchester, are 
exhibiting, on Stand No. 30, a milling machine specially 
designed for automatically cutting motor crank shafts 
from the solid forging and turning the pin. Another 
milling machine is of the Universal type, and has a 
swivelling headstock with vertical and horizontal spindles, 
a swivelling table and dividing heads for wheel cutting, 
spiralling, &c, There is also a self-acting profile and 
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— 
eneral milling machine, and a slotting machine with a 
Moin, stroke and reversible self-acting feeds. 

Sheet metal working machinery, such as power presses, 
dies, shears, &c., for making tin boxes, is shown on Stand 
No. 82 by J. Rhodes and Son, Limited, of Wakefield. An 
interesting exhibit is that of Thomas Robinson and Son, 


Limited, of Rochdale, on Stand No. 18. Here may be | 
seen in operation a horizontal log band saw, a hollow | 
chisel mortising machine, a universal wood-worker, and | 


a two-spindle dimension saw. There are also a large 
Janing and matching machine, a combined surfacing and 


thicknessing machine, a car mortiser and borer, a small | 


band saw, and a panel planer. Smith and Coventry, 
Limited, of Manchester, have also—on Stand No. 28—a 


varied exhibit, which comprises an automatic bevel-wheel | 


cutting machine, a stud and screw-making lathe, a two- 
spindle sensitive drilling machine, a boring and turning 
mill to swing 6ft. in diameter, a planing machine, with a 
Er orig machine, and a brass finisher’s turret lathe. 

Although the names of quite a number of celebrated 
British makers of machine tools are conspicuous by 
their absence, the show of tools presented cannot be 
otherwise described than as being good. It compares 
more than favourably with other exhibits of the same 


class, and in this direction, at all events, this country need | 


not fear that it has been outdistanced by other nations. 
Germany, as we shall point out later on, is showing large 
numbers of tools, many of them excellent in construction 
and design. So also are France, the United States, and 
others; but we very much doubt if an impartial critic 
would put Great Britain behind the others—save, perhaps, 
in point of numbers. 

Turning now to miscellaneous exhibits in the numerical 
order of their stands, we come first of all to the exhibit of 
Marryat and Place, of Hatton-garden, who show on 
Stand No. 20 all kinds of apparatus connected with electric 
lifts. There is, for example, a completely automatic push 
button electric lift fitted with automatic devices to prevent 
stoppage or accident from any cause, safety push buttons, 
limit switches, brakes, controllers, &c. Next come 
Wellman, Seaver and Head, Limited, of 47, Victoria- 


nted cushion drive for high speeds, a vertical milling | 


| benzined bones, greaves, cake, cork, copra, palm oil, 
| Illipi and other nuts, manioc root, peat moss litter, &c. ; 
| seed-crushing mills, mills for grinding to flour, rice, 
| barley, maize, wheat, and any kind of grain, as well as 
rice shellers, decorticators, and polishers. A_ petrol 
| engine, chaff cutters, root cutters, grinding and crushing 
mills are exhibited on Stand No. 37 by E. H. Bentall and 
Co., Limited, of Maldon, Essex. All sorts and sizes of 
lawn mowers from 6in. to 24in. are on Stand No. 38 of 
Alexander Shanks and Son, Limited, of Bush-lane 
House, E.C. 

Smith and Paget, of Keighley, show a variety of agricul- 
tural and laundry machinery. On their Stand No. 39 we 
noticed chaff and root cutters, root pulper and slicer and 
oil coke breaker, washing, wringing and ironing machines. 
J. Hopkinson and Co., Limited, of Huddersfield, have an 
extensive display of their well-known safety boiler 
mountings and valves on Stand No. 40. India-rubber 
goods for all mechanical purposes, such as suction and 
delivery hose, vacuum and pressure brake details, railway 
fittings, carriage tires, conveyor belts, and mining acces- 
sories find places on the Stand No. 41 of J. and E. 
Hopkinson and Co., of West Drayton. E. Green and 
Son, Limited, of Wakefield—Stand No. 42 show a model 
of their fuel economiser working in conjunction with a 
water-tube boiler. We may here mention that an 
economiser of this firm’s make is installed and working 
in conjunction with the steam plant providing power and 
light for the Exhibition. 

Two firms are exhibiting air compressors of various 
types, namely, Lacy, Hulbert and Co., of 91, Victoria- 
street, S.W., and Reavell and Co., Limited, of Ipswich, 
the stand numbers being 43 and 51 respectively. The 
first-named has in operation a “ Boreas ” vertical com- 
pressor with unloading valve and a capacity of 150 cubic 
feet of free air per minute to a pressure of 100 lb. per 
square inch; an electrically driven portable air com- 
pressor, a motor car compressor, as well as air motors and 
“ Boreas " rotary pumps for raising and forcing liquids. 
Compressors and vacuum pumps of various types and 
sizes are also shown on this stand. Reavell and Co. show 
several of their quadruplex compressors, with which our 
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PLAN OF THE MACHINERY HALL, BRUSSELS EXHIBITION 


street, S.W.— Stand No. 21—with self-aligning fuses, | 
unbreakable resistance grids, dinkey controller for heavy | 
steel works’ service—this latter shown in operation—Well- | 
man electric brake fitted to a 30 horse-power motor—also | 
shown in operation—drum type crane controller, and | 
models of open-hearth furnace and Dewhurst ladles. We 
have already alluded to the suction pressure gas producer 
plant of the Power Gas Corporation, Limited, of Stockton- 
on-Tees—Stand No. 23—as being that which is of the size 
necessary to work the Humphrey pump _ shown 
on Stand No. 24 by the Pump and Power Company, 
Limited, of 35, Victoria-street, S.W., and described in our 
issue of the 13th inst., but the former firm also shows a 
model of a Mond gas plant with sulphate of ammonia 
recovery apparatus, as well as samples of combustibles 
and products. 

Several familiar objects appear on the stand—No. 25— 
of G. J. Weir and Co., Limited, of Cathcart, in the form 
of this firm’s standard feed pumps, tandem compound, 
“ Field,” and Admiralty high-pressure pumps. James B. 
Petter and Sons, Limited, of Yeovil, show on Stand No. 27 
examples of their patented oil engines for working with 
kerosene, crude oil, or oil residue. A turbine centrifugal 
oil extractor and waste, rags and sponge cloth washing 
machines are shown in operation on Stand No. 33 
by the Oil and Waste Saving Machine Company, 
Limited, of 20, High Holborn, W.C., which also 
exhibits a turbine centrifugal oil filter and a tur- 
bine centrifugal oil separator with steam lifting jack 
for separating oil from metal chips, turnings, and 
parts. On this stand, too, there are self-contained dry- 
toom cabinets shown in operation. Oils and special 
lubricating devices are exhibited by C. C. Wakefield and 
Co, of 27, Cannon-street, E.C., on Stand No. 34. Pott, 
Cassels and Williamson, of Motherwell—Stand No. 35— 
have sent examples of their water-driven centrifygals 
with patented interlocking gear, inside and outside 
steaming apparatus, and a distributing mixer with 
char; ig spouts for massecuite. 

All kinds of crushing and grinding mills are shown on 
Stand No. 86 by W. N. Nicholson and Sons, Limited, of 
Newark-on-Trent, amongst them being “ Hercules” 
crushing and grinding mills for raw, green, steamed, or 








Swain Sc 


readers are quite familiar. There are, for example, one 
driven by a 15 brake horse-power oil engine of the firm’s 
own make; another driven by a Lancashire Dynamo and 
Motor Company’s motor; a sub-station compressor, Kc. 
All these are shown in operation, as are also a complete 
set of pneumatic tools, and a Reavell high-speed steam 
engine driving a 10-kilowatt Mawdslay dynamo. 

Examples of lagging for steam pipes and boilers; of 
cotton driving ropes and cords, as well as gas and water 
tools, mouthpiece facing machines, under pressure con- 
nections, three-way wrenches, &c., are to be found on the 
stand—No. 47—of William Kenyon and Sons, Limited, 
of Dunkinfield, near Manchester. Steel driving chains and 
chain wheels for the transmission of power are exhibited 
by Hans Renold, Limited, of Manchester. Of these 
there are three main types :—(1) Silent chains for speeds 
up to 1300ft. per minute and powers up to 300 horse- 
power; (2) roller chains for medium and _ slow-speed 
driving—as for motor wagons, cars, &c.—with breaking 
loads up to 86,000lb.; and (8) block chains for slow 
speeds, such as those required for conveyor work. Smaller 
chains for cycle and other work are also shown. Various 
injectors and steam jet appliances are exhibited by 
Holden and Brooke, Limited, of West Gorton— Stand 
No. 49. These include automatic injectors for working 
with very hot feed waters ; automatic restarting injectors, 
“combination” and “ non-lifting ” types for locomotives 
and for agricultural, portable, and traction engines; 
water lifters or steam jet pumps and combination ejectors 
for use with the automatic vacuum brake. 

The Great Western Railway has on Stand No. 50 a full- 
sized model of the cab portion of a locomotive fitted 
with the audible cab-signalling apparatus which it is 
using on portions of its line. The apparatus is shown in 
operation. The model moves on rails of the Great 
Western Railway standard section, and the contact ramp 
is also full-sized in section but of reduced length. Charles 
Ray, on Stand No. 52, has an exhibit illustrative of the 
manufacture of metal bedsteads. It has already been 
mentioned that the Underfeed Stoker Company, Limited, 
of South-place, E.C., has fitted the range of boilers 





on Stand 54, so that it can be examined in detail. 
Here also is an air heater, intended for insertion in flues, 
for transmitting heat from the gases escaping from 
boilers and furnaces to air used for the combustion of 
fuel, and for heating and drying purposes generally. The 
Sturtevant Engineering Company, Limited, of Queen 
Victoria-street, E.C., shows some of its blowing and 
exhausting fans differently applied, e.g., for heating and 
ventilating, dust exhausting, mechanical draught, forge and 
cupola blowing, air propellers, drying. It also shows some 
forges and forge plants, rotary blowers for high pressures, 
and machines for crushing, granulating, pulverising, 
breaking and screening, and a portable thermometric CO, 
recorder. This machine, which is intended for carrying 
in the pocket, works by registering the heat of reaction 
between the CO, and a dry chemical with which the gas 
readily unites. Linotype and Machinery, Limited, of 
188, Fleet-street, E.C., exhibits, on Stand 56, a printing 
machine, two linotype machines, an automatic metal 
furnace and a die press. The printing machine is of the 
L and M two-revolution fast-running type. The first 
linotype machine is known as model No.3. It is a 
double-magazine machine equipped with double-letter 
matrices providing 360 characters; the other is known 
as model No. 4, and is a triplex quick-change machine 
with three magazines, always on the machine at the 
same time and equipped with double-letter matrices 
providing 540 characters. The change from one maga- 
zine to the other is effected by the movement of a hand 
lever. The automatic metal furnace is for remelting, refin- 
ing,and casting into new ingots stereotype or type metal. 
The die press is the company’s embossing machine, and 
works from steel plates and relief dies. The speed is 
1200 impressions per hour, and the machine inks and 
wipes itself and stamps automatically. 

Two more British exhibitors in the Machinery Hall 
remain to be mentioned, one is the Appleby Crane and 
Transporter Company, of Glasgow, Leicester, and 
London, which shows a horizontal seven-ton steam crane 
having a 16ft. radius and fitted with a Temperley grab, 
as well as a three-ton portable electric crane of 
22ft. 6in. radius fitted with a Temperley automatic self- 
discharging skip. Last, but not least, for it has proved 
invaluable in getting the various exhibits into their places, 
is a combined crane and locomotive shown by R. and W. 
Hawthorn, Leslie and Co., Limited, of Newcastle-on- 
Tyne. 








A LONDON ELECTRIC SUPPLY STATION. 
No. I. 


WHEN it was decided to construct a new embankment 
running westward from the Houses of Parliament at 
Millbank it became necessary for the London County 
Council to acquire a number of buildings on the river 
side, and as a consequence the Millbank station of the 
Westminster Electric Supply Corporation had to be shut 
down. Its load has been taken over by a new and 
modern station that has just been completed in the 
Horseferry-road, only a short distance from the site on 
which the old power-house stands. The new station, 
whilst at present of comparatively small capacity, 
possesses many features of interest, and represents a 
good example of modern practice. It differs from most 
generating stations in that it is half a power station and 
half a sub-station, the ground floor serving for the former 
and an upper storey for the latter. High-tension three- 
phase current is supplied to the motor generators in the 
upper part of the building from the Central Electric 
Company at Grove-road, and this is transformed into 
direct current at a pressure of 430 volts. The generators 
on the ground floor are of the continuous current type, 
and they operate in parallel with the motor generators 
above. 

Commencing with the boiler house, the general arrange- 
ment and position of the coal conveyor and ash transporter, 
the position of the coal and ash hoppers and coal bunkers, 
the arrangement of the measuring boxes and shoots are 
shown in Fig. 2. All coal is delivered to the station in 
carts and a conveyor supplied by Spencer and Co., of 
Melksham, Wilts, which is capable of dealing with 25 tons 
per hour, lifts it from a hopper in the basement into the 
coal bunkers over the boilers. The conveyor, which is of 
the swinging-bucket type, is driven by a totally enclosed 
motor. It will be seen from the drawing that below the 
stoking floor there is an ash skip which is of 40 cubic 
feet capacity. The ashes from the various boilers are 
discharged from the ash hoppers into this skip, which 
latter is run outside the building, and lifted by an ash 
transporter from the basement level to the central posi- 
tion of the ash bunker overhead. Here the ashes are 
automatically tipped into the bunker, the skip being 
afterwards returned to the basement. From the bunker 
the ashes are discharged through the shoot, shown 
on the left of the drawing, into carts. At present 
only four boilers have been erected, but as will be seen 
from the drawing, space is available for others. The 
boilers, which have been supplied by Babcock and Wilcox, 
are each normally capable of evaporating 20,000 lb. of 
water per hour, with the feed water entering the econo- 
miser at a temperature of 75 deg. Fah. In cases of 
emergency, however, an evaporation of 25,000 lb. per 
hour can be obtained. The steam ‘pressure is 200 lb. per 
square inch. 

Each boiler, which has 6182 square feet of heating 
surface, is provided with its own superheater and econo- 
miser, the former being of Babcock’s latest pattern and 
built with the boiler. The superheaters consist of solid 
drawn mild steel tubes of 1}in. external diameter, bent 
to shape and expanded at the ends into wrought steel 
boxes. The upper boxes are connected to the steam and 
water drums by means of two 4in. pipes, and the lower 
boxes are connected to a wrought steel outlet collector on 
which latter is mounted the steam stop valve. Provision 
is naturally made for flooding the superheaters. The 





in the power plant of the Exhibition with its 
stokers. There are ten of these, and another is erected 


steam is superheated to a temperature of 150 deg. above 
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the temperature of saturated steam at the working pres- expanded into steel headers or drums at each end. As | a small motor-driven compressor. The position of th; 
sure. Temperature gauges are fitted on the fronts of the | previously stated, the feed water enters the economisers | machine is shown in the drawing—Fig. 1. In addi 
boilers, and by-pass valves are provided by means of | at a temperature of 75 deg. Fah., the water being raised | thiscompressor also supplies air for cleaning the olan on, 
which saturated steam can be mixed with the superheated | to this temperature by means of a Royles exhaust steam machinery and switchboards, compressed air mains havieg 


















Pump & Scraine? 
u 


\ 
7 SumeP 


'\ Hot Drain Sump * 


} wn Basement 












Boiler N°] 




















© 
Entrance Chimney’ Stack 
“tg Flats. hb 4 / 
wo ie / 
be 









Y h Extens Om 
Z4ai, Pump Sot 








a 


Pump 





a 










Sectional Plan 
Flooring removed 
in Engine Room 




















Tue Exciveer™ Swain Sc 





Fig. i-DETAILS OF THE STEAM PIPE AND CONDENSING ARRANGEMENTS 





steam in the event of the specified degree of superheat | feed-water heater. The exhaust steam for this heater is | been laid through the engine-room. A noteworthy 

being exceeded. The economisers are of somewhat derived from the steam feed pumps. The water being | feature of the economisers is the ease with which they 

unusual construction, and they have been built to the | put into the economisers at the above mentioned tempera- | can be inspected and cleaned. They are situated at the 

designs of Kennedy and Jenkins, of 17, Victoria- ture prevents sweating occurring on the outside of the | backs of the boilers, and all the headers are provided with 
detachable caps, so that any tube can be taken out and 
replaced with ease. The water enters the economisers at 
those tubes nearest the chimney, and leaves it at those 
nearest to the boilers. 

The firm of Babcock and Wilcox was responsible for 
the construction and erection of these economisers. 
Chain grate stokers of this firm’s latest pattern are fitted 
to the boilers. There are two of these mechanical stokers 
to each boiler, each being 5ft. wide by 12ft. deep. The 
hoppers are so arranged that the fuel is spread over the 
whole width of the grate, the thickness of the fire being 
regulated by a vertical movement of the fire door. The 

| starting or stopping of the stokers, or any variation of 
| speed, is effected with the firm’s patented gear-box. Power 
| for driving the stokers is derived from electric motors. 
| The shafting for driving the stokers extends the whole 
length of the boiler-house. There is a motor at each end 
of the boiler-house, and either of these can be made to 
furnish the driving power by means of clutches. Each 

| boiler is enclosed by Qin. firebrick walls, which in turn are 
enclosed with steel casings. In accordance with usual 
| practice, there is a wrought iron gallery across the front 
| of each boiler, enabling access to be obtained to the 
|mountings. A similar gallery has been erected 
| ab the back of the boilers, so that access may be obtained 
to the manholes. Galleries are also provided at the sides 

| to give access to the cleaning doors. From the drawing, 
| Fig. 2, it will be seen that two of the boilers are arranged 
in one block, but quite independent of one another, whilst 

| the other two boilers each has a separate space to 
| itself. Each boiler is arranged for the erection and con- 
nection of two thermal storage vessels above it, but these 
vessels are to be put in at a later date. Under normal 
| conditions the boilers are worked separately, although, as 
| can be seen from the drawing, Fig. 1, a Tin. bus pipe is 
| provided, which enables any of the boilers to be put In 
| parallel if necessary. At present there are two 300-kilo- 
Swain Se | watt sets and three 1000-kilowatt sets in the engine-room. 
| Under normal conditions the boiler marked No. 1 in the 

| drawing, Fig. 1, supplies steam to the two small sets, 

r . ‘ ; | whilst the three 1000-kilowatt machines each has a 
street, Westminster, who are the consulting engineers | tubes, and the chances of the fine dust adhering to the | boiler to itself. It is evident, however, that by opening 
responsible for the scheme. They are made with steel | tubes is thus minimised. For removing the small amount | the Tin. valves shown on the drawing steam from 
tubes from 24in. to 3in. in diameter. The tubes are | of dust that does collect on the outside of the tubes,com-| the various boilers can be admitted to the bus 
straight, and stand in the vertical position. They are | pressed air jets are employed, the air being derived from | pipe, and any two or all of the boilers can 50 
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Fig. 2—PLAN AND SECTION OF BOILER HOUSE 
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air leaking into the flue to a minimum. 


The high-pressure steam 
ing which has been supplied by this firm consists of 
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Babcock and Wilcox were | minute against a total pressure of 210 Ib. per square inch. 
also the main contractors for the auxiliary plant and pipe | This latter pump, which is of the vertical type, is situated 
work. Under this heading may be included two Weir feed | in the basement of the puinp room, whilst its motor is on 
Allen’s electrically driven centrifugal feed 
an electrically driven centrifugal pump, and a | latter to the former by means of a vertical shaft. 
steam-driven pump for the hotwell and sump, a Lacy- 
Hulbert air compressor and vacuum ptmp, water meters 
and recorders, & Lassen and Hjort water treating and | tenance of its insulation. 
filtering plant, an exhaust steam feed-water heater, a | electrically operated pump is always flooded. As will be 
| seen from the drawing, Fig. 3, the make-up water is drawn 
| from a well by means of a vertical steam pump and a 3in. 
1. weldless steam main, The main flue connecting the | electrically-driven vertical centrifugal pump, the motor 
boilers with the chimney stack is enclosed in a steel | for which is placed on an upper platform, as in the case 
casing, which construction reduces the possibility of cold | of the centrifugal feed pump. These well pumps deliver 
| the water into tanks on the roof, and it is afterwards 
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The pump room, the general arrangement of which is 
shown in Fig. 3, differs from the usual design in that it 
has an upper and lower floor. It contains two Weir feed 
pumps and one electrically driven centrifugal feed pump. 
The two former are each capable of delivering 6000 
gallons of water per hour. It will be seen that these 
steam pumps are erected so that the water ends are below 
the pump room floor level, whilst the steam ends are 
above it. This arrangement not only enables the steam 
and water valves to be easily operated, but, as will be 
seen from the position of the hotwell tank, the pumps are 
always flooded, and the possibility of them drawing air, 
which would have the effect of lowering the vacuum, is 
also avoided. The electrically driven centrifugal feed 
pump is capable of delivering 100 gallons of water per 
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PUMP ROOM 


treated in the tank beneath. There is also a hot water 
centrifugal pump and a cold water flood sump pump. 

A water meter of the Kennedy type, made by Glenfield 
and Kennedy, has been erected in the feed pump room. 
It is capable of dealing with 15,000 gallons of feed water 
per hour at a temperature of 100 deg. Fah., and at a 
pressure of 2101b. per square inch. In addition, two of 
Lea’s patented water recorders have beenerected. One is 
for measuring the total air pump discharge of the station, 
and the other, which is of smaller capacity. measures the 
make-up water. The readings of the two instruments thus 
approximagély represent the total boiletgifeed water. 
These recorders, which are of the latest ‘type; are totally 
enclosed, in order to prevent steam éscaping, and also to 
prevent damage to or interference withthe working parts. 


| the upper platform, the power being transmitted “7 a“ 
t wi 

| thus be seen that the motor has been placed in a position 

| which is most favourable from the point of view of main- 

Like the steam pumps, this 


The air pump discharge recorder is provided with a dial 
thermometer, but, since the make-up water is cold, no 
provision of this kind is needed on the other recorder. 
Both instruments are placed above the hotwell, and the 
water discharges directly into it through a closed pipe. 
In this way no loss in temperature of the water occurs, 
nor is there any undue aération of the water in its passage 
from the air pumps to the hotwell. The air pump dis- 
charge recorder has a maximum capacity of 100,000 Ib. 
per hour. It has a stroke of 8in. The type of notch used 
in this instrument is $4 90 deg.; consequently, a large 
movement of the float is obtained even when the 
load is light. The make-up instrument has a maximum 
capacity of only 15,000 Jb. per hour, the water 
passing through a } 90 deg. notch. The recorders 
are adjacent to one another. ‘The notches can readily be 
examined, and those portions of the tank covers inue- 
diately over them are in the form of hinged lids, and when 
closed are fastened with padlocks. The areas of the com- 
plete charts, which can easily be worked out with the aid 
of a planimeter, represent the amount of water passed in 
twenty-four hours. Since the instantaneous rate of flow 
of the water can be observed at any moment, a perfect 
check can be kept upon the evaporative efficiency of the 
boilers, and also upon the steam consumed by the various 
generating units. Weare informed that these recorders 
are of great service to the charge engineers, for the: 

enable them to decide which are the most economica! 
sets to run under different conditions of load. The genera! 
appearance of these recorders can be gathered from the 
illustration, Fig. 4. A Venturi water meter, made by Kent 
and Co., is fixed in the 24in. condenser circulating water 
pipe. It is capable of registering a maximum of 650,000 
gallons of water per hour. 

In view of the fact that- this new station is some little 
distance from the water side, the County Council agreed 
to construct a subway, and to lay down four 20in. pipes 
from the new station to the river, in order that circulating 
water for condensing purposes might be obtained. To 
prevent the hot discharge entering the pipes which should 
be carrying cold water, the four pipes which have been 
laid in the bed of the river are of slightly different 
lengths. The water is drawn from the Thames by means 
of four electrically driven Rees Roturbo pumps, which 
deliver it to the condensers through two rotary strainers. 
Before passing through the pumps and rotary strainers, 

















Fig. 4—LEA WATER RECORDER 


however, the water first enters special cast iron strainer 
boxes, to be seen on the right of the drawing—Fig. 1. 
These boxes contain large grids, the function of which is 
to catch the coarse solid matter, and so to prevent it from 
entering the pumps and rotary strainers through which the 
water afterwards hastopass. By changing the direction of 
the water the apparatus becomes self-cleaning. The circu- 
lating water from the condenser is passed through one 
pipe, whilst, if necessary, the other three pipes can be 
used for the intake, and by discharging the water at high 
velocity in this manner when the straining apparatus 
shows signs of choking, the impurities are quickly dis- 
charged into the river. Pressure gauges are provided for 
showing the drop in pressure across the strainers, and 
when this exceeds a certain amount the direction of the 
water is reversed. This system of drawing circulating 
water from the river in which rotary strainers are used 
was originally devised by Messrs. Bailey and Jackson, of 
the City of London Electric Lighting Company, which 
first used strainers of this kind at Bankside. They have 
since been employed with considerable success at the 
London County Council's tramways station at Green- 
wich. The two rotary strainers which are used at this new 
station, and which are shown between the centrifugal 
pumps and condensers in the drawing—Fig. 1—were 
made by the firm of Babcock and Wilcox. Under normal 
conditions they are each capable of straining 325,000 
gallons of water per hour and 500,000 gallons per hour in 
cases of emergency. 

Each strainer consists of a cast iron casing built up in 
four parts. The river water passes through a slowly 
revolving grid on its way to the condensers, whilst the 
discharged water flows through the grid in the opposite 
direction, and in this way any deposit clinging to the 
strainer surface is washed away. Internally each strainer 
is fitted with two rubbing strips, faced together back and 
front. An inspection cover is provided on the outside 
circumference of the top casing. The sides of the 
strainers can also be inspected by removing four blank 
covers. The cast iron rotor of each strainer is about 60in. 
in diameter. They are fitted with specially constructed 
brass grids and mounted upon a shaft Sin. in diameter. 
Gun-metal and leather packing rings are arranged to 
prevent the by-passing of water as far as possible, and 
also to allow of easy access for overhauling and repairs. 
A lin, water service is also provided for maintaining the 





water seal. The quantity of sealing water for each 
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strainer amounts to about 400 gallons per hour. There 
are no foot valves at the ends of the suction pipes. 
At times of low tides the circulating pumps are about 10ft. 
above the level of the river, and in: order to prevent 
trouble arising by reason of air accumulating at the 
highest points in the pipes, thus causing the pumps to 
lose their suction, a vacuum pump has been put down and 
is connected to the highest points in the pipes, and in 
this way the chances of getting air pockets are eliminated. 








THE INSTITUTION OF CIVIL ENGINEERS. 


WE have received from the Secretary of the Institution of 
Civil Engineers a picture of the elevation of the new home 
of the Institution, which is to be built, together with plans 
of the ground, first, and second floors. The first-named is 
reproduced in Fig. 1, the second and third in Figs. 2 and 3, 
and the last to a reduced scale in Fig. 4. With regard 
to the elevation, this, we understand, may be subject 
to modification in detail, though, doubtless, the main 
design will be adhered to. The building is to be 
situated at the junction of King-street with Great 
George-street, that is to say, on the other side of 
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made—at any rate for a long time to come—were 
it not for the fact that the site on which it stands 
is now required for extension of the Govern- 
ment offices. “Its reinstatement on a larger site 
affords,” to quote the language of the descriptive 
pamphlet which accompanied the view and drawings, 
“an opportunity to meet and forestall ina comprehensive 
manner present and future needs, and to erect a building 
worthy of the importance and prestige which the Society 
has attained.” We trust that a little more attention may 
be paid in the new building to comfort. The present 
“home ” is about as unhomelike and uncomfortable as 
anything could well be. 

The new building has been designed by Mr. James 
Miller, F.R.I.B.A., and is in style a modern rendering of 
the later Renaissance. It is certainly handsome, if rather 
pretentious, but no doubt it had to be in keeping with the 
new Government buildings, though it would seem 
to be more ornate than they are. It covers an area of 
about 21,000 square feet. There will first of all be a 
basement which will be used as a store and will contain 
the heating and ventilating arrangements. The ground 
floor will be taken up largely by the secretary’s room and 
general offices, but there will also be two reading rooms, one 
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—a thing which we are certain will be welcomed 
| ing and smoking room. Hitherto there has been nothing 
of the kind at the disposal of members. On this leas 
| too, will be noticed a kitchen, but whether or not it will 
| be possible to obtain refreshments is not, at present 
stated. There is to be a third floor, but no plan of this jg 
given, and we understand that it is to be given oye 
entirely to service and storage purposes. 

There are to be three lifts, two of them apparently for 
passengers and one for service, and there is adequate 
provision of lavatory accommodation. Judging from the 
plans, the new building should fulfil its purpose wel|— 
much better than the old one. It is evident that no 
money is to be spared in its construction. An interesting 
feature is to be the introduction of timbers and certain 
other products of the British Empire, which are to serye 
to symbolise in some degree the close relationship of 
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those who constitute the Institution of Civil Engineers in 
all parts of the world. It is worthy of note that the 
number of members of all grades at present on the roll is 
9136, of whom about 2500 reside and practise in the 
Colonies and Dependencies of the Empire, or are engaged 
in engineering enterprises in foreign countries 








CENTRAL ARGENTINE RAILWAY—WORK- 
SHOPS ELECTRIFICATION. 
Tue locomotive, carriage, and wagon works of the 
Central Argentine Railway Company at Rossario de 
Santa Fé cover an area of 110 acres and give employment 
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Great George-street to the present Institution building, 
and the end of King-street is to be widened in the process. 
Thus, the Institution is to remain in the same street in 
which it has had its home since 1838. The existing 
building was erected in 1896, and though very fine in its 
way it certainly does not entirely meet the requirements 
of all the members of the Institution. In spite of this, 
however, it is very doubtful if a move would have been 
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about 52ft. by 27ft., and the other about 42ft. by 35ft., a 
committee room and the council room. The first floor is 
practically entirely devoted to the lecture theatre, which 
measures about 65ft. by 42ft., a “ Great Hall’ measuring 
some 98ft. by 42ft., and the main library which extends 
right along the Great George-street front of the 
building and is some 136ft. by 27ft. On the second 
floor is an upper library—ll0ft. by 22ft.—and 
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| to between 3000 and 4000 men. They comprise locomo- 
| tive fitting and erecting shops, boiler, coppersmith, and 
| pattern shops, iron and brass foundries, smithies, saw- 
| mills, carriage and wagon-erecting and repair shops, 
| paint shops, nickel plating and upholstering departments. 
| They are, in fact, equipped with every description of 
| plant necessary for the construction and repair of railway 
| rolling stock. Whilst the actual construction of new 
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THE POWER HOUSE 


locomotives is not undertaken, all repairs and renewals 
are carried out, and practically the whole of the work for 
the passenger and wagon stock for this important railway 
is done here. 

That a works so complete and up to date in its equip- 
ment exists in the Argentine comes somewhat as a 
surprise to most Europeans who visit the country. The 
extent of the work done at present may be judged from 
the fact that in the course of a single year 165 locomo- 
tives, 725 passenger coaches, and 6100 wagons pass 
through the shops for repairs; and that there is, in 
addition, an annual output of new stock, amounting to 
about sixty passenger coaches, including dining and 
sleeping cars of a length of 79ft. over buffers, and 1500 
wagons, chiefly of the covered type of from 18 to 40 tons 
capacity. 

In 1906, owing to important extensions then in con- 
templation, it was decided to convert the whole of the 
works for electric driving, and also to supply, from the 
same central station, power and lighting to grain belts 
and elevators (covering a frontage of about 14 miles on 
the river Parana), to a saw-mill situated about a mile from 
the shops, and to two terminal passenger stations and the 
extensive goods and sorting yards in Rosario. The British 
Westinghouse Electric and Manufacting Company, 
Limited, secured the contract for the plant and equip- 
ment. 

The power station is situated practicaily at the centre 
of the works, and is a brick structure measuring 116ft. 
by 91ft. 6in., the height to eaves being 33ft. The boiler 
room, measuring 75ft. by 44ft., contains four Babcock and 
Wileox boilers, each having a heating surface of 5764 
square feet, and an evaporative capacity, when burning 
coal, of 20,0001b. per hour, the steam pressure being 
185 lb. persquare inch. Integral superheaters of 940 square 
feet heating surface are fitted, and these are capable of 
superheating the steam up to 150 deg. Fah. at the boiler 
stop valve. Hand-fired grates were adopted with a view 
to burning sawmill refuse, but overhead steel coal bunkers 
of a storage capacity of 200 tons have been installed, the | 
coal being carried to these direct from the wagons by a 
telpher. An ash cellar is provided below the firing floor, 
the ashes being removed in a trolley to an outside pit 
whence they are picked up by the telpher. 

The economiser and pump-room, adjacent to the boiler- 
room, contains a Green’s economiser of 480 tubes arranged | 
in two halves, with the usual by-pass flue underneath ; three 
Hall, steam driven, compound feed pumps of a capacity of 
4000 gallons per hour each; a Kennedy hot-water meter ; 
and a Rankin filter and Row’s patented feed water heater. 
The steel chimney, which is of the self-supporting type, | 
has a height of 150ft. above the base, and a diameter of | 
Sit. inside the fire-brick lining, this lining being carried | 
right to the top. A forced-draught fan has also been | 
provided for increasing the draught when burning saw- 
mill refuse. A single steam main with sectioning valves 
runs the length of the boiler-room, the engine branches | 
being taken from this through the partition wall. The | 
feed pumps, &e., are supplied from an auxiliary main | 
parallel to the main header. A ring feed main is carried | 
along the front of the boilers, and each piece of apparatus | 
in the feed system is provided with a by-pass. | 

The engine-room measures 92ft. by 48ft., and is tiled 
up to a height of 7ft., the walls above this being plastered. 
The plant at present installed consists of three 500-kilowatt | 








and one 200-kiiowatt Bellis-Westinghouse sets, founda- 
tions being provided for a fourth 500-kilowatt unit. The 
engines are triple-expansion, working on 180]b. at the 
stop valve, and having a speed of 300 and 375 revolutions 
per minute respectively. At present they exhaust to 
atmosphere, but provision is made for the addition of 
surface condensers should these afterwards be found 
desirable. The generators are three-phase, 550 volts, 
50 periods, each with its own exciter, and mounted on 
a combination base plate with the engines. Motor 
generators, of a capacity of 150 kilowatts each have 
been erected for providing direct current at 440 volts for 
overhead cranes and surface traversers. High-tension 
transmission has been adopted for power and lighting out- 
side the works, and six single-phase, 125-kilovolt ampére, 
550-3300 volt, step-up transformers are installed in a 
chamber in the basement. 

The switchboards are contained on two galleries run- 
ning the greater part of the length of the engine-room ; 
the low-tension and direct-current panels being situated 
on the lower, and the high-tension gear on the upper 
gallery. The low-tension board has four generators, nine 
alternating-current feeders, five direct-current feeders, one 
transformer, and the necessary lcad and motor-generator 
panels. The high-tension board consists of six trans- 
formers and seven feeder panels. Allthealternating-current 





switches are of the oil-break type, those on the generator and | 


feeder panels being provided with over-load and time-limit 
relays. Each feeder, of which there are twenty-five, is 
provided with choking coils and lightning arresters, and 
has its own. integrating wattmeter, so that a record may 
be kept of the consumption of each department. Isolat- 
ing plugs connect the high-tension switches to the bus 
bars, and by withdrawing these plugs any panel may be 
entirely isolated from the rest of the board. All the out- 
going feeders, with one exception, are overhead and 
consist of hard-drawn stranded conductors with a 
weather-proof covering. A 10-ton, three-motor overhead 
travelling crane, which is also fitted with hand motion, 
runs the length of the engine-room, and the usual 
auxiliary apparatus such as C O, recorder, steam pressure 
recorder, &c., has been provided, so that the station may 
be said to be up to date in every respect. Store-rooms, 
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being provided in the low-tension side for 110-volt are 
circuits where these are desirable. The majority of the 
arc lamps are of the flame type, but enclosed lamps have 
also been installed where they have appeared to be more 
suitable. Seven transformer sub-stations are at work, or 
in course of construction, at various outlying points, for 
the supply of power and lighting to the grain elevators, 
sawmills, stations. &c., already mentioned, and when this 
work is completed, the power and lighting arrangements 
of the Central Argentine Railway Company at Rosario 
will be at least as up to date as those of any system in 
the United Kingdom. 

So far as the plant already in operation is concerned, 
the electrification may, we gather, be said to be an 
unqualified success, as, apart from the economy effected 
in the actual cost of power, the output of the shops has 
been increased, and piecework prices—which make up 
the greater part of the wages bill—have been consider- 
ably reduced without any reduction in the earning 
capacity of the men. These results have, of course, 
in some cases, been obtained by increased speeds. 

The plant was supplied to the specification of the 
railway company’s consulting engineers, Messrs. Livesey, 
Son, and Henderson, by the British Westinghouse Electric 
and Manufacturing Company, Limited, which also erected 
it under the supervision of the railway company’s chief 
mechanical engineer, Mr. Harry Pearse. We are enabled 
to give on this, and on page 542, a number of views 
showing the electric plant, and the methods of driving 
employed. 


THE ART OF WORKING METALS IN JAPAN. 


Ar a general meeting of the Institute of Metals, held at 
the Institution of Mechanical Engineers on Tuesday 
evening last, Professor W. Gowland, F.R.S., gave the first 
May lecture. Its title was “ The Art of Working Metals 
in Japan.” The lecturer, in commencing what proved to 
be an exceedingly interesting discourse, explained that he 
would direct attention practically entirely to gold, silver 
and copper. Originally the only source of gold was river 


| sand, from which the metal was obtained by continuous 


offices, lavatory accommodation, &c., are situated at the | 
| mineral veins were exploited, and the rock after pulverisa- 


| end of the engine-room. 


In the fitting and turning shops, group driving has been 


adopted, except in the case of large tools, such as wheel | 


lathes, &c., which have been provided with separate 
motors. In the sawmills and other departments, how- 
ever, individual drives are used practically throughout, 
and line shafting entirely discarded. The motors are 


of both the squirrel-cage and slip-ring type, and range in | 


size from 2 to 150 horse-power. Up to the present some- 
thing like 160 motors of an aggregate of approximately 


| 2600 horse-power have been put to work, and these 


figures will, we understand, be considerably increased 
when extensions now in progress are completed. 

The wiring in the shops is by means of open insulator 
work throughout, except in the case of the sawmills, 
where screwed iron barrel has been largely adopted. The 
distribution boards have one main switch with fuses on 
the separate motor circuits, an additional switch and 
fuse being mounted near each motor. The lighting 
circuits are supplied from step-down transformers, 
having a ratio of 550-220 volts, an intermediate tapping 





washing and straining through cotton. Verymuch later on 


tion by hammers and other methods was also washed 
and strained through cotton. The work was done so skil- 
fully that gold could be extracted in paying quantities 
where we, with all our modern methods, could not make 
it remunerative. It should be remembered, however, that 
formerly it was not the custom to pay the Japanese worker 
any wages. He was considered to be amply repaid for 
his labours by the gold which adhered to his clothing ! 
Early travellers in Japan had returned with erroneous 
ideas as to the amount of gold in the country. They saw 
so many things which appeared to them to be solid gold, 
that they received the impression that the country was very 
rich in this precious metal. As a matter of fact, gold was 
scarce, and many of the articles which seemed to be solid 
gold were generally of copper or silver with a thin gold 
covering, or of an alloy poor in gold, but skilfully treated 
so that their surfaces had every appearance of—and were, 
as a fact, as we shall show later on—practically pure 
gold. In Old Japan pure gold vessels were almost 
unknown, and there was very little solid gold jewellery, 
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though in those which did exist the gold was very pure 
indeed. The method of plating vessels with gold was as 
follows :—The metal vessel was first of all treated with 
plum vinegar and afterwards washed. Mercury was then 
applied, and the gold leaf rubbed on. The whole was 
then heated so that the mercury was driven off and the 
gold remained adhering to the vessel. The Japanese 
gold leaf was very different from our own. Only some 
seven leaves went to the ounce. ; 

There was no minted coinage in Japan till the six- 
teenth century. The first gold coin struck had an oval 
form, measuring Tin. by 4in., and weighed 7 oz., its 
value being about 16 guineas. Many gold coins 
were struck simply to go into reserve—in fact, they 
bore inscriptions saying that they were not to be 
used saving in the event of war, pestilence, or famine. 
For assaying gold and alloys the ancient method was by 
means of the touchstone. The metals to be tested were 
rubbed on this, and experts could, by an examination of 
the marks made, generally get within 1 per cent. of the 
amount of the gold contents. The lecturer himself 
employed this method oceasionally. No acids at all were 
used. In olden times in Japan copper was never alloyed 
with gold. Only silver was used for this purpose, and 
was in such great preponderance that the alloy was 
white. However, by treatment with chemicals, heat, and 
finally with salt, the silver could be removed for some 
little depth, and the pure gold alone left. It was this 
process which was very largely practised that had led to 
the misconception as to the amount of gold in the country 
above referred to. 

Silver, on the other hand, was abundant, and had been 
largely used from the earliest times. The value of the 
metal was also ascertained by touchstone. Experts 
could go to within 1} to 2 per cent. Originally silver was 
employed nearly pure, but later on it was alloyed with 
copper, because pure silver was difficult to cast and was 
not hard enough. The method of smelting was 
described, and it was explained that just as the gold 
alloy was made to look like gold, so in the copper-silver 
alloy the copper could be removed from near the surface, 
so that only the silver remained, and the whole object 
looked like silver. Alloys with not more than 15 per cent. 
of silver could be successfully treated in this manner. 

Two peculiarly Japanese alloys were then discussed, 
these being called respectively Shakudo and Shibuchi. 
The first of these was of gold, silver, and copper, the first 
two in comparatively small quantities—gold from 4 per 
cent. downwards and silver a little more. This alloy was 
very much like gun-metal when cast, but it could be 
made to assume a wonderful black patina. For this 
purpose it was first of all boiled in the lye of ashes of 
plants and then polished. It was afterwards immersed 
successively in plum vinegar and salt, weak lye, water, 
a solution of copper sulphate and verdigris, and sometimes 
potassium nitrate. The resulting patina was very 
beautiful. Ingenious imitations of this alloy have been 
recently introduced, the gold being left out, but the same 


effect being produced—generally by the addition of iron 


and arsenic. In fact, the medals to commemorate the 
Chinese War look very like gold, but were actually struck 
from an alloy largely made up of the metal obtained from 
captured guns, and containing no gold at all. 

The other alloy—Shibuchi—is made of three parts 
copper and one part silver. Its name means “one in four.” 
It also closely resembles gun-metal when cast, but it can 
be made to assume a patina of charming shades of grey 
by chemical treatment closely resembling that used for 
the gold alloys. . 

Copper was the metal first employed by the Japanese. 
[t is fairly plentiful and easily worked. The old methods 
of preparing the metal were described. First came the 
smelting. A crucible was placed in the ground, and 
alternate layers of ore and charcoal put in it. The blast 
was provided either by means of a box-bellows with a 
piston packed with feathers, or of a horizontal box 
bellows known as the Tatara. This was a horizontal 
box divided into two triangular compartments by 
means of pieces of wood arranged in the form of 
an A, the lower members of which just fitted into the 
bottom corners of the box, the apex. of the triangle 
coming across the top of the box in the centre of its 
length. A lid was hinged at this point in such a way 
that it could be depressed into each of the compartments 
in turn in the manner of a see-saw. Six to eight men 
were required to work the blower by treading on the 
ends of the lid—three or four at each end—in turn. The 
leaves were provided with valves, as in an ordinary 
bellows, and the apparatus was said to work well. The 
blower-men, it may be added, are only paid about one 
penny per hour. The tuyéres were directed into the 
crucible and not outside it. When the ore had been 
smelted, and the matte formed, the sulphur was burnt off 
by blowing air directly into the molten mass. The pro- 
duct was then refined in a furnace of slightly different 
form. 

In Japan it nearly always pays to abstract the silver 
from the copper thus obtained. The copper is melted 
with lead, and cold iron balls inserted into the mass. A 
skull of metal forms on the balls, which is largely silver, 
and from this the lead, bismuth and antimony, &c., are 
removed by subsequent operations. 

The copper after refining is cast in canvas moulds 
under water, with a temperature of between 150 and 
175 deg. Fah. The method employed was described, and 
it was explained how the rose-pink colour caused by a 
fine layer of oxide was obtained. This colour is wonder- 
fully permanent—a sample over sixty years old was 
exhibited—and prevents further tarnishing of the metal. 
For obtaining this colour, and to possess good casting 
properties, the copper must have a small proportion of 
lead in it. 

The lecturer concluded with a necessarily brief reference 
to bronzes and to methods employed in casting. The 
moulds used and the actual process of casting were 
touched upon, it being explained that the casting was 
always done with a red hot mould. The portable cupolas 





employed were also described, as were also the various 
means used to obtain the beautiful patine for which 
the Japanese bronze castings are so famous. 

During and after the lecture numbers of lantern 
slides were shown on the screen, many of these repre- 
senting beautiful works of art in metals. Many delicate 
and quaint paintings and a series of photographs were 
also on view. 





OBITUARY. 


JOHN HARWOOD SIMPSON. 


THE death is announced, at the age of eighty-two, of Mr. 
John Harwood Simpson, an engineer who had a wonderfully 
extensive experience. He was born in 1828 at Stokesley, in 
Cleveland, and served his time there under his father, who did 
business in machinery for cotton spinning mills, steam print- 
ing and gasworks. Between the ages of twenty-one and 
twenty-four he was employed in some of the largest works in 
Middlesbrough and Stockton, and then came to London, 
where for ten years he had a varied experience in water- 
works, gasworks, and general machinery. He then went to 
Ceylon for Mr. W. F. Faviell, who was constructing the railway 
from Colombo to Kandy, and had charge for 34 years of all 
the mechanical shops and the erection of iron bridges. 
On his return to London he entered the service of Mr. 
T. A. Walker, and was engaged on the construction of 
the District Railway between Praed-street and Westminster 
Bridge. Afterwards he went for Mr. Charles Walker to 
Hungary, where he had under his care the locomotives and all 
the machinery in use on the construction of the East 
Hungarian Railway. After two and a-half years he returned 
to London, and was again employed by Mr. T. A. Walker to 
superintend the locomotives and general machinery used for 
several railways and docks, later being put in entire charge of 
the erection and working of all the pumping engines and 
general machinery of the Severn Tunnel works. Later on 
still, when Mr. T. A. Walker undertook his Manchester Ship 
Canal contract, Mr. Simpson was put in charge of the loco- 
motives, engines, shops and general machinery employed on 
the whole contract. He also had the superintendence of the 
new dredgers, steamboats and machinery for Mr. T. A. 
Walker’s large contract for the docks at Buenos Ayres. Mr. 
Simpson was also theinventor, in conjunction with Mr. Samuel 
Porter, of a steam crane excavator, which was largely used on 
the Manchester Ship Canal works. 


HENRY ALBERT HOY. 


THE death occurred on Tuesday last, the 24th inst., at his 
home in Fallowfield, near Manchester, of Mr. H. A. Hoy, 
who for about six years has acted as the general manager of 
the well-known firm of locomotive and machine tool makers, 
Beyer, Peacock and Co., Limited, Gorton. Mr. Hoy served 
his apprenticeship at the works of the London and North- 
Western Railway Company, Crewe. Afterwards he carried 
out some valuable experimental work with railway brakes 
under the direction of Mr. F. W. Webb, and during the 
latter portion of his service at Crewe he was engaged in the 


design of the second series of compound locomotives known | 
In 1884 Mr. Hoy obtained | 


as the ‘‘ Dreadnought ’’ class. 
an appointment on the outdoor locomotive staff of the 


Lancashire and Yorkshire Railway Company, and after some | 


eighteen months of this work he was promoted to the position 
of manager of the company’s works at Miles Platting. A 
further responsibility was given to him in 1886, when the 
new workshops at Horwich were placed under his care, 
subject to the direction of Mr. J. A. F. Aspinall, the chief 
mechanical engineer. Subsequently Mr. Hoy became the 
chief mechanical engineer to the company, a post which he 
held until the year 1904, when he was appointed the general 
manager of the firm of Beyer, Peacock and Co., Limited. 
Here he brought to bear the experience of railway workshop 
management obtained under almost 
Horwich, and carried out many improvements in the shops 
and plant. He reorganised the system of driving the 
machinery, steam power being largely superseded by electric 
motors, while the administrative methods also came in for 
revision. 

Mr. Hoy was in his fifty-eighth year, and was a member 
of both the Institutions of Mechanical and Civil Engineers 
and the Iron and Steel Institute, and was president of the 
Manchester District Engineering Employers’ Federation. 


HENRY TENNANT. 


WE regret to report the death, on Wednesday morning, at 
York, of Mr. Henry Tennant, the vice-chairman, and for 
many years the general manager of the North-Eastern Rail- 
way Company. The history of his life is practically the 
history of the North-Eastern Railway Company, with which 
he has been connected since 1846. He was born in Wensley- 
dale, and educated at the Friends’ School, Ackworth. He 
began his railway career at Newcastle on the secretarial staff 
of the Brandling Junction Railway, which served Gateshead 
and South Shields. In 1846 Mr. Tennant joined the Leeds 
and Thirsk Railway, and this commenced his long association 
with what ultimately became the North-Eastern Railway, 
for the York, Newcastle and Berwick amalgamated, in 1855, 
with the York and North Midland and the Leeds Northern 
under that title. Mr. Tennant held the position of general 
manager of the North-Eastern Railway for 20 years, and 
retiring in 1891, was given a seat at the board, ultimately 
becoming one of the deputy chairmen. As a director he 
continued to retain an active interest in the management. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


TIDAL POWER. 


Srr,—I have with great interest read the article in your paper 

of May 6th this year, written by Mr. Horsnaill, respecting tidal 
ower. 
: Being a Norwegian engineer, I have some knowledge of the 
progress made during the last twenty years to utilise waterfalls, 
and have for a long time studied the question of harnessing the 
tide in a practical way. 


As far as I understand the said article, the suggestion is 


te 


to combine the tidal power with steam power to obtain a con 
tinual run of the highest possible efficiency of horse-powor. 
Langston Harbour is supposed to offer the best advantages and t, 
yield about 18,000 horse-power net in 156 hours per week pro. 
vided the resting hours are filled up with production of steam, 

I further understand that the cost of the necessary dam, ground 
and plant, including six turbines producing each 6000 kilowatts, 
estimated to be £155,000, of which interest, depreciation’ ¢ 
machinery, and damwork represent an annual expense of 4'11,759 

To this amount has, of course, to be added a certain sum for 
administration and a say, £3250 per year, bringing 
the total cost per year up to £15,000 for ten hours’ work of each 
18,000 horse-power, utilising the tide twice, five hours each time 
during twenty-four hours, 

Consequently the price of production of 1 horse-power per year 
should only be about 17s., although the technically possible horse. 
power existing in Langston Harbour is reduced from 28,500 to 
about 18,000 horse-power. 

In Norway, even under the most favourable circumstances, we 
have to reckon with at least from 45s. up to 100s. and more. 
twenty-four hours’ work, and many of the pulp and paper mill; 
may often, in hot summers and dry winters, 4 obliged to stop 
owing to want of water. This inconvenience can never occur with 
tidal power. 

From the map of Langston Harbour I see that the dam has a 
length of 400 to 450 yards, and it is further stated that the depth 
in the middle of the channel at low water is 24ft.—roughly speak. 
ing, a medium depth from border to border of 15ft. Taking the 
spring tide into consideration, the dam must be built at least three 
to four yards above the highest surface of the water to withstand 
the action of the waves in stormy weather. 

Agreeing with Mr. Horsnaill that turbines of so large a size as to 
develop 6000 kilowatts do not proportionately deliver the same 
power as smaller turbines, there are several other facts which 
speak against experimenting with such giants—for instance, that 
such turbines necessarily require heavy and expensive construc 
tions of the entrance gates, which may be exposed to the extraor 
dinary pressure of the sea waves during rough weather. 

Instead of six such turbines, double or treble the number and 
corresponding openings sheuld offer great advantage in many 
respects—easier to handle the gates, easier to work the turbines, 
better efficiency. 

Adopting the system with smaller turbines, such turbines could 
be connected direct with factories, thus creating an industry on 
the spot. These factories could then either be arranged to work 
by shifts of five hours, or provide for themselves supplementary 
steam power. 

The estimate given for the dam seems very much too dear, and 
I should suggest another principle for the construction than that 
proposed. 

Taking into consideration the extraordinary cheapness of the 
power obtained in this way, I cannot quite follow Mr. Horsnaill’s 
idea of combining the tide station with a central station using coal, 
There is surely a much simpler way, even if the conversion infers 
a reduction of the total power, to concentrate a certain amount of 
horse-power to work continually. 

Supposing such an accumulation requires half of the total water 
power and the final result is one-half of the power, the price for 
horse-power should not exceed 34s, perhorse-power per year. Even 
if two-thirds part of the power is lost in this work, it should give 
much better results than the combination with a steam central 
station. 

Since I commenced to take an interest in trying to contribute 
what I can to solve this important question for England, | have 
made a plan to try the system on a small scale to prove how | 
intend to work my turbine. Drawings are ready. Even a small 
establishment, to my mind, in a suitable place, working some 
machines and supplying a certain number of electric lights, should 





ideal conditions at | 





be the best eye-opener for the practical realisation of the question 
Such a station could be built for a small sum. 


Neweastle-on-Tyne, May 24th. Hans HANSENG. 


THE INSTITU1ION OF CIVIL ENGINEERS.—In consequence of thi 
death of his Majesty King Edward VII., the Council have decided 
that the Institution conversazione will not be held this year. Thi 
eighteenth ‘‘ James Forrest ” lecture will be delivered at the Insti 
tution on the 22nd June at 8 p.m., as already announced. 


Roya. INsTITUTION.—At an adjourned general meeting of th« 
members of the Royal Institution, held on Monday afternoon, the 
23rd inst., Sir James Crichton-Browne, treasurer and vice 
president, in the chair, a resolution of condolence on the lamented 
death of his Majesty King Edward VII., the patron of the Royal 
Institution, was passed unanimously. 


THE New Biock IV. oF THE ADMIRALTY BUILDINGS.—We are 
asked to state that the Department of the Medical Director 
General of the Navy has removed from 18, Victoria-street, West 
minster, to new quarters in the Admiralty, Whitehall, and the 
undermentioned Departments will also be transferred to the 
Admiralty on the following dates:—Department of the Deputy 
Adjutant-General, Royal Marines, on the 28th May next, and th: 
Department of the Director of Works on the 6th June next. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—As has 
been previously announced, the Incorporated Municipal Electrica! 
Association holds its 15th Annual Convention in Glasgow from 
June 14th to 17th next. The meetings will be held at the Institute 
of Engineers and Shipbuilders in Scotland, Elmbank-crescent, 
Glasgow, in which the Convention will be opened on Tuesday, 
June 14th, by the Lord Provost of Glasgow, after which Mr. 
W. W. Lackie, Chief Electrical Engineer to the City of Glasgow, 
will read his presidential address. Messrs, A. C. Cramb and 
H. Collins Bishop will then read their paper on ‘‘ Commercial 
Progress,” which will thereafter be discussed. In the afternoon 
visits will be paid to the Springburn Sub-station, the Pinkston 
Power House of the Tramways Department, and the Port Dundas 
Works of the Electricity Department. In the evening a reception 
and conversazione will be held by the Lord Provost, magistrates, 
and Town Council. On the Wednesday a visit will be paid to 
Edinburgh, where the members will be welcomed by the Lord 
Provost, at the Free Gardeners’ Hall, Picardy-place, and two 
papers will be read and discussed, #.¢., (1) ‘‘ Exhaust Steam 
Turbines and Condensing Plant,” by Mr. F. A. Newington, and 
(2) ‘‘ Mixed Pressure Turbines,” by Mr. Ashton Bremner. The 
Edinburgh Electricity Works will be visited in the afternoon, after 
which the party will return to Glasgow. On the Thursday a 
meeting will be held at 10 a.m. in the Rankine Hall of the 
Institute of Engineers and Shipbuilders, when there will be 
discussions on two subjects: (a) ‘‘ Advantages of Continuous 
Records of Costs and Steam Consumption,” opened by Mr. Geo. 
Wilkinson and Mr. C. E. C. Shawfield, and ao ‘* Cheapening the 
Cost of Mains and Services,” opened by Mr. 8. E. Fedden and 
Mr. S. J. Watson. In the afternoon members will have the choice 
of visiting (a) St. Andrews Cross Electricity Works, the Coplawhill 
Works of the Tramways Department, and the Govan Electricity 
Works, or () the Partick Electricity Works, the power station of 
the Clyde Valley Electric Power Company, at Voker, and the 
shipbuilding works of Wm. Beardmore, Limited, at Dalmuir. In 
the evening the annual dinner will be held at the Hotel Windsor, 
at7 pm. Onthe Friday the annual general meeting will be held 
at 10 a.m., when the officers and council for 1910-11 will be elected. 
A sail on the Clyde is being arranged for the afternoon. In 
addition to those already mentioned, the following works may be 
visited during the continuance of the Convention :—Mavor and 
Coulson, 47, Broad-street, Mile End; Babcock and Wilcox, 
Renfrew ; the Craigpark Electric Cable Company, Springburn ; 
the Greenock Electricity Works ; the Paisley Electricity Works ; 
the Coltness Iron Company, where there is an installation of large 
gas engines, and D. Bruce Peebles and Co., Eas Pilton, 
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RAILWAY MATTERS. 


Leave has been accorded by the State Railway 
Department to the authorities of Jauernigg, in Silesia, to under- 
take the preliminary surveys for a local electric railway to run 
from the State railway station at Jauernigg to the frontier near 
Weisswasser, opposite Reichenstein. 

Durinc 1908, and the nine months ending with 
September, 1909, 286 miles of new railway were thrown open to 
traffic in Russia, while 834 miles of second track were laid down. 
The total length of the railway system of Russia, in Europe and in 
Asia, amounted last autnmn to 41,648 miles, exclusive of the 
Eastern China Railway, which is 678 miles in length, and also of 
Finnish railway system, which has a length of 2124 miles. 





the 

Ar an early hour last Tuesday morning a bridge which 
crosses the river ee on the Cambrian ve between 
Glandovey Junction and Aberdovey, was found to be on fire 
hough a body of workinen was soon on the spot endeavouring to 
extinguish the flames, so considerable was the damage that the 
traffic was a dislocated. The company will be compelled 
to erect a new bridge. In the meantime the engineers are putting 
up a temporary structure. 


Tue net surplus of freight cars in the United States 
and Canada, as shown by the last bulletin of the American Rail- 

» Association, was 96,319 on April 27th, as compared with 
77.357 on April 13th. This is the fifth consecutive fortnight in 
which a net increase was reported. It had been supposed that 
the effects of the coal miners’ strike, reflected in the statement of 
April 13th, had been eliminated for the most part in the next two 
weeks, and the increase in idle cars may be considered to be due 
largely to other causes, 


Many improvements and extensions have been carried 
out during the past five years all over the Montreal] Street Railway 
system, and all have been in keeping with the growth and expan- 
sion of Greater Montreal. New lines have been extended in every 
direction to meet the growing demands of traffic, while the rolling 
stock has been added to by the most modern and commodious cars. 
This, together with the policy of economy practised by the 
management, has added largely to the earning capacity of the 
company, Which is shown in the remarkable increases as compared 
with recent periods. 


A TRAMCAR propelled by storage cells of the ordinary 
lead type has been put into experimental service on certain lines 
of the Third Avenue Railway Company, New York. According to 
Klectrical Engineering, the car in question is a reconstructed 
horse car for 26 passengers, and weighs complete with passengers 
about 6 tons. Two 5 horse-power motors are fitted, driving 
through chains, and the car is designed to run at from 7 to 8 miles 
per hour. The battery consists of 44 cells of the Gould type, each 
with 29 plates, and is rated at 420 ampére-hours. The cells are 
placed under the seats, and special arrangements are made for 
their ventilation. 











In discussing, at the Institution of Electrical Engi- 
neers (Glasgow Loeal Section), Mr. Gerrard's paper on **The Pro- 
gress of Electric Braking on Glasgow Corporation Tramways,” Mr. 


John Ferguson, of the Glasgow Tramways Department, said in | 


Glasgow they had ascertained roughly that the average number of 
times an electric brake is applied in the course of aday witha carrun- 
ning 120 miles was almost one application per mile. The total 
applications of the electric brake amounted to about 18,000,000 
times ina year. The number of reports received during 1909 of 


defective electric brakes in connection with the work of the’ 


Glasgow Corporation Tramways Department amounted to some 
seventeen, and the greater proportion of these were not really 
defects in the brake, but in the application of the brake. 


Ir is reported in the Electrician that the Chicago 
Klevated Railway Commission is considering five plans to solve the 
problem of ‘‘ through routes” for elevated trains in that city. 
Thirty-eight plans were submitted to the Commission, and five of 
these were selected for more careful study. Mr. B. J. Arnold, 
who is chairman of the Commission, feels that progress has been 
made in narrowing down the work. It is pointed out that each of 
the four elevated railway companies is operating under a separate 
ordinance granted by the city, and that the inter-relation of the 
elevated lines is caused by the joint use of the ‘‘down-town” 
Union loop, The companies are doubtful whether they can afford 
to haul passengers for a greater distance than about six miles for 
23d., but there is apparently a desire on the part of everybody con- 
cerned to reach a solution of the question if possible. 


Av a recent meeting of the Steam Haulage Committee 
ef the Aberdeen Harbour Board, the harbour engineer, Mr. 
Nicol, recommended that a moderate stock, say, 200 tons of rails 
ind 85 tons of guard rails, be obtained for the harbour quays, and 
reported on the form of steam locomotive which he considered 
most suitable for the traffic. In his opinion, steam locomotives of 
from 27 to 28 tons in weight would be the most suitable. These 
should have six wheels coupled, so that the whole weight would 
be available for traction, the leading wheels being constructed 


with sufficient side play to get round the sharpest curves with | 


freedom, With such a type of locomotive the load on the rail per 


wheel would be less than 5 tons, while the wheel base would be | 


sufficient to prevent plunging action when passing over inequalities 
in the lines. .He estimated the cost of such locomotives at about 


£1200 each, and at least two would be required to commence | 
with. It was agreed to obtain a report on the financial aspect of | 


the scheme. 


A NoTE in a consular report relating to the Shanghai- 


Nanking Railway states that the year 1909 saw the railway jetty pro- | 


vided with a hulk for transferring cargo toand from river steamers. 
Freight cars can be run right down to this hulk. A bund station 


was also opened near the west end of the concession, to which certain | 


trains run from the main station for the convenience of passengers. 
For some months outward transit pass cargo sent from the interior 
to Shanghai, under Shanghai transit passes, was sent to Chinkiang, 
and thence by the Shanghai-Nanking Railway, instead of by native 
boat 7/4 inland waters toShanghai. Native merchants at Chinkiang 
petitioned the Chinese authorities to the effect that they were 
placed at a disadvantage, chiefly because the leag-estabiiohed 
Chinkiang transit pass system limits outward transit pass goods to 
31 kinds, and begged, either that the shipment by rail be stopped, 
or that the Chinkiang regulations be applied to Shanghai cargo, or 
that the Shanghai regulations be applied to Chinkiang cargo. The 
Chinese authorities adopted the easiest alternative, and gave 
instructions that the shipments by rail be stopped. 


THE annual return of accidents and casualties as 
reported to the Board of Trade by the several railway companies 
in the United Kingdom during the year ended December 31st 


shows that from accidents to trains, rolling stock, and permanent | 
way one passenger only was killed and 82 passengers by accidents | 


from other causes. The total number of persons killed was 971, 
against 1043 in the previous year, a decrease of 72.. The number 
of persons injured was 7592, against 7984 in 1908, a decrease of 
392. Three fatal and 29 non-fatal cases of injury to their servants 
were reported by dock companies and by harbour authorities as 


having occurred on railway lines belonging to them, eight of which | 


did not occur during the movement of vehicles. There were 58 
collisions between passenger trains, and 61 between passenger 
trains and goods or mineral trains or light engines. The bursting 
of boilers or tubes, &c., of engines accounted for 14 accidents, and 
61 were due “to failure of machinery, springs or other parts of 
engines. The failure of coupling apparatus accounted for 2345 
accidents, and broken rails to the saiaber of 284 were reported, 


NOTES AND MEMORANDA. 


THE mastic joint, used in laying sewer pipe at Parra- 
matta, New South Wales, according to the last annual report of 
the Department of Public Works, is composed of bitumen, pitch 
and bluestone dust.. This joint, the report states, has proved 
satisfactory, for the accumulated leakage of the system of pipes, 





in amount. 
departmental sewerage. 


In a patent specification of A. Wolff it is pointed out 


always been successful. 
have also proved impracticable. 
proposed to use a conductor comprising a magnetic steel core and 
a non-magnetic manganese steel outer coating or alternate layers 
of magnetic and non-magnetic steel. 


In the Joplin district, Missouri, says the Iron Trade 
Review, all zine-blende ores are purchased on the basis of the ore 
containing 60 per cent. metal. For such ore a standard bid is 


cent. of metal, 4s. 2d. per ton 1s-added to the basis price for every 
1 per cent. over 60 per cent. If the analysis shows the ore to con- 
tain less than 60 per cent., 4s. 2d. per ton is deducted. 
mine ores, which are the silicates of zinc, the basis is 40 per cent. 
of metal, and 4s. 2d. per unit up or down. : 


AccorpinG to the Engineering Record, small portable 
acetylene lamps are used by the engineers on some of the tunnel 


candles which are so frequently employed for illumination in con- 
nection with the line and grade, and inspection work in this class 


cium carbide and water; the burner is protected by a metal 
shield. It is said by some of those who have used them that they 
give far better satisfaction than candles for this class of work, 


A METHOD of renewing carbon filaments of electric 
lamps is described in a German contemporary. The lampintended 
for treatment is supposed to have been burnt long enough to 
blacken the bulb, but not to have broken the filament. The top 





The bulb is then sufficiently heated to burn off the carbon deposit. 
A small amount of some suitable hydrocarbon is then introduced 
into the bulb, and a vacuum produced. Current is passed through 
the filament, and carbon is thus deposited in a manner similar to 
that adopted in the ordinary fiashing process. The cost is said to 
be about 24d. per lamp. 


EnGianp and America are now connected by about 
twenty cables, and the Commercial Cable Company announces its 
intention of laying down one- more between Valentia, County 
| Kerry, and Causo, Nova Scotia. It is evidently, says a contem- 
| porary, the opinion of the company that wireless telegraphy is not 
| destined very speedily to supplant the older system. And in this 

they have certainly something to go on; for the advent of the 
former was accompanied by a great development of cable extension. 
There are in all about 260,000 miles of cable in existence at the 


within the last ten years—a fact not very widely known. 


SroraGE battery locomotives are being used in certain 
| mines of Germany. These locomotives are considered Jess danger- 


vent ignition of gases by means of a chance spark. The loco- 
motives are each provided with two sets of batteries, one of which 


is being charged while the other is operating the locomotive. The | 
batteries are seldom more than two-thirds discharged, so that the | 


re-charging takes but a short time. In one type of locomotive of 


20 horse-power the batteries contain ninety cells, each with a | 


capacity of 74 ampére-hours. The storage battery locomotives 
range from 8 to 32 horse-power. 


THE announcement that it is now possible to produce 
ductile metallic tungsten in the electric furnace, states a contem- 
porary, means much for the tungsten lamp, which has heretofore 
yxeen hampered by its filament fragility. Under present methods 
of manufacture, tungsten particles have been welded into a con- 
tinuous filament by passing an electric current through a binding 
material containing the metallic particles and driven off by the 
high heat. By this new method the metallic tungsten can be 


drawn into fine wire much stronger and more rugged than the | 


present filament. It is expected that the incandescent lamp 
made with these new filaments will not only have a longer life, but 
also be even more efficient than the present tungsten lamps. 


THE power required, in infinitesimal amounts, for the 
transmission of telephone messages now necessitates the consump- 
tion of quite a large quantity of coal to generate it. Information 
with regard to the service of the New York Telephone Company 
indicates that the handling of a million messages requires on an 

| average the development of electrical power to the extent of 900 kilo- 
watt-hours. Assuming a heating power of 13,900 B.Th. U.’s, it may 


be calculated that the development of 900 kilowatt-hours requires | 


2025 Ib. of coal. Allowing for sundry power-house wastes, perhaps 
it would be permissible to consider an English ton as the amount 
actually required in practice. The telephone messages of the 
United States now aggregate 9000 million in a year, so we may set 
down the coal required for transmission a 9000 tons. Of course, 
this is only a small fraction of the tonnage required for heating 
purposes in the 50,000 telephone exchanges. 


In a paper recently read before the American Institute 
| of Electrical Engineers by Mr. W. Sykes on large electric boisting 
| plants, the author deals with questions and calculations affecting 
the design of various types of hoisting machinery, including 


the names of Whiting and Koepe. He then discusses the question 
of equalising the load either by the Ilgner or some other system, 
and shows how the load diagram may be constructed from the 
particular circumstances of the case. The uses of such hoists in 
mining work, e.g., in South Africa, are considered, and the author 


the most economical design or as to the saving likely to be effected 
by substituting electricity for steam. Figures are given dealing 
with a certain hypothetical case, from which the author shows the 
conditions likely to determine the choice of a system. 


THE Bulletin of the Philippine Weather Bureau for 
August, 1909, contains an interesting note on the frequency of 
local earthquakes in relation to atmospheric pressure in Manila in 
1902-8. ‘‘ Local earthquakes” are the so-called instrumental 
earthquakes, the records of which traced by the micro-seismograph 
show that. their point of origin was in the locality of the instru- 
ment, or very close to it. 


table showing graphically their mean hourly frequency exhibits 
clearly two princi 
maximum and minimum. When this curve is smoothed by show- 
ing the frequency for three-hour periods, its parallelism with that 
of the double daily oscillation of atmospheric pressure shows that 


occurrence of instrumental earthquakes than low pressures.” 
Prof. F. Omori has attributed the reason of such parallelism to the 
| fact that in all 
origin at very shallow depths, and may be closely connected with 
daily changes of pressure exerted by the atmosphere on the earth’s 
! crust, 





when the ground is saturated after heavy rains, is inconsiderable | 
It is intended to extend the use of this joint to all | 


that numerous attempts have been made to produce a conductor | 
having great self-induction but not subject to the action of the | 
skin-effect. The insertion of Pupin coils with this object has not | 
Compound conductors of copper and iron | 
According to this invention it is | 


made. If the ore on analysis proves to contain more than 60 per | 


| 
For cala- 


contracts of the New York Board of Water Supply in place of the | 


of construction. The lamps are of brass, and are filled with cal- | 


of the lamp bulb is opened, and a tube fused to it at this point. | 


present time, and of these some 100,000 miles have been laid | 


ous than the ordinary electric locomotive, for the reason that no | 
wiring is necessary in the mines, and they can be incased to pre- | 


those with cylindrical and conical drums, and those associated with | 


shows that it is not possible to make any general statements as to | 


During the years under consideration | 
796 such disturbances were recorded at the observatory, and a | 


1 maxima and minima, and one secondary | 


‘“‘at Manila the highest pressures are more favourable to the | 


robability these local earthquakes have their | 


MISCELLANEA. 


In reply to a deputation of the Trades Union Congress, 
urging the promotion of a Bill embodying some of the recom- 
mendations of the Royal Commission on Accidents in Mines, the 
Home Secretary said there was to be a conference with mine 
owners at the end of May, with a view to ascertaining how best to 
improve and systemise all rescue apparatus and work. 


Tue famous floating dry dock Dewey, which was towed 
| to the Philippines from Baltimore, United States, in 1905, sank in 
Manila harbour last Tuesday. The experts declare that it can 
be raised. The sinking is attributed to carelessness. The port 
side, including the pumps, by which the dock is filled and emptied, 
is under water and partly resting on the bottom, whilst the star- 
board, though still exposed, is settling slowly. 





AccorDiInG to Electrical Engineering, a Government 
Commission, appointed to inquire into the use of electric power on 
| the Witwatersrand Gold Fields, has issued a report stating that 

the supply of = power would lead to an expansion of the 
mining industry. Evidence was put before the Commission that 
the application of electric drive to the ore crushers would increase 
the output by 40 per cent. over the whole of the reef. This would 
| = it profitable to work low-grade ores, and increase the life of 
| the reef. 


Accorp1NG to the Electrical Engineer, the Berlin police 
bave a plan for electrically printing notices of robbery, offers of 
| reward, &c., in such a way that the notices leave an automatic 
electric typewriter ready to be posted up. In two or three 
minutes after a robbery has been announced at one station descrip- 
tions of the thieves, or whatever information is to be communi- 
cated, can be on the notice board of every station in the city and 
suburbs, The danger to criminals here introduced is fairly 
obvious. : 


Ir appears from the report of the British Consul at 
Lorenzo Marques that there are very few representatives of the 
British iron and steel industry in that district, and also that the 
British manufacturers of electrical goods are inadequately repre- 
sented. The Consul has ascertained that the annual outlay by the 
various departments of the administration of the province reaches 
a sum which should encourage attempts to secure orders, and. he 
offers to furnish particulars to British manufacturers who may 
desire further information. ; 


Tue United States Commerce Committee have reported 
the Depew Bill regulating wireless telegraphy, which reserves to 
the Government certain wave-lengths in which transmission of 
important Government or distress messages may be protected in 
transmission. In reporting the Bill it was so amended that no fee 
will be required, but licences must be obtained by wireless 
operators from the Federal Government. The Secretary of Com- 
merce and Labour is authorised to make the necessary regulation 
to govern the use of wireless instruments. 


Sivce 1908 the Hamburg authorities have been at 
work building a tunnel underneath the Elbe, with a view to 
bringing both sides of that river into closer communication. The 
cost of this tunnel was estimated at £400,000. Two tubes are 
being built, and the length of each will be 543 yards. At either 
end of the tunnel there will be a lift for foot passengers and two for 
vehicles. The passenger lift will ascend and descend in 25 seconds, 
while the vehicle lifts will take from 30 to 35 seconds, It is hoped 
that the tunnel underneath the Elbe will be thrown open to 
general traffic during the spring of 1911. 


THE Mexican Department of Public Instruction has 
| made a formal appeal to the Department of the Interior asking 
that no more concessions be granted for utilising the power of 
waterfalls unless it is stipulated in such concessions that the 
proposed works shall not destroy the beauty of the scene. The 
Department of Public Instruction urges that a law be enacted by 
Congress making it a punishable offence to alter watercourses so as 
| to destroy or diminish the natural beauty of waterfalls. The 
| Department of the Interior has taken the request of the Depart- 
ment of Public Instruction under consideration. 


A COMBINED water tower and tank has been built of 
concrete blocks near Brussels, where it is to be used in connection 
with the International Exhibition. The tower and tank have a 
height of 145ft., and the latter has a capacity of 280,000 gallons. 
The structure is circular, and is built entirely of concrete blocks, 
and without moulding of any kind, except that used in the build- 
ing of the concrete reinforcing strips surrounding the top of the 
tank proper. The inside of the tank is built up in practically six 
storeys, connected by a winding stairway. These different floors 
| are divided into rooms, which will all be occupied by engineers, 

foremen and other workmen during the Exhibition. 


Tue Turkish army authorities are experimenting with a 
| few freightautomobiles with a view toacquiring anumber for military 
operations. Rumour says that the makes on trial emanatesolely from 
| Austrian and German makers. Apparently British makers do not 
consider it worth their while to bid for orders in this quarter. We 
understand that some thirty vehicles will eventually be acquired. 
| They must be exceptionally stout and well sprung, as the “‘ roads ” 
| are mostly execrable. But progress in one direction being often 
conditional upon progress in another, the army authorities propose 
| that two million Turkish pounds shall be spent for roads 
improvement. Meanwhile they want a few lorries to go on with. 





At Louveciennes there is a memorial which 
commemorates the ascent of the first Montgolfier balloon. The 
brothers Montgolfier were on friendly terms with the celebrated 
statesman Boissy d’Anglas, and they offered to make their first 
experiment in his park. After the famous ascent, Frangois Antoine 
| Boissy d’Anglas erected a little column to commemorate the event, 
simply bearing the date. The ravages of time are seen on the 
column, and the date is almost obliterated. To the casual observer 
this famous landmark is only a mystery, but Boissy d’Anglas 
evidently saw the possibility of aerial flight by erecting this 
modest memorial. Louveciennes will-probably become the Mecca 
of aviators. 


On May 21st, M. Jacques de Lesseps crossed the 
English Channel in a Blériot monoplane. Instead of a three- 
cylinder Anzani motor of 25 horse-power, such as was used by 
M. Blériot, M. de Lesseps employed a seven-cylinder Gnéme rotary 
engine of 50 horse-power. He started from Les Baraques, near 
| Calais, at 3.40 p.m., and landed close to Wanston Court Farm, 
| near St. Margaret’s, at 4.17 p.m. According to the French Press, 
the crossing took thirty minutes, as compared with M. Blériot’s 
thirty-one minutes’ flight. M. de Lesseps reports that he travelled 
at a height of from 350 to 400 metres to avoid the fog, which 
obscured his view, and that he was unable to make use of a 
compass on account of the effect of the great vibration upon the 
| instrument. 


A REINFORCED concrete building in course of construc- 
| tion in Mexico City was subjected to the earthquake shock of 
July 30th, 1909. The second floor was less than two days old 
| when the shock occurred. According to Mr. M. C. Andrews, the 
projecting rods at the column points and in the outside wall 
swayed violently, this being noted by the architect and the 
superintendent of construction, whc were on the building when 
| the second of two rather heavy shocks occurred. Similar to a 
| number of structures built in Mexico City during the past few 
years, the entire building is carried upon a heavy reinforced 
| concrete raft, which reduced the pressure on the soil to about 
800 lb. per square foot. Examination of the building after the 
shocks failed to disclose any cracks even in the green concrete, 
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in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

4a” «(All letters intended for insertion in Tue Enoinerr, or containing 
questi , ied by the name and address of the writer, 
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not f ily for , but asa proof of good faith, . No notice 

whatever can be taken of anonymous communications. 

sar ~=6We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. O,—We should say from the general design of the wrench that it should 
be effective, and the method of adjusting the length of chain is 
ingenious. You are, of course, aware that it is very similar to several 
on the market, notably the Williams and Trimo wrenches, American 
products, 
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The Measurement of Resistances, 


ONE of the perpetual labours of civilised man- 
kind is the measurement of resistances. The 
weights used in a grocer’s shop are measures of the 
resistance which gravity offers to the ascent of a 
given quantity of tea, and so on. We know 
nothing about “ Force,” save through the resist- 
anee which some body offers to change of position 
or motion; and we construct instruments such 
as spring balances to measure that resistance. The 
result of all this is the invention and construction 
of various instruments and machines for measuring 
resistances, which machines go by various names, 
such as balances, dynamometers, and gauges. 
With small fry of this kind, however, we are not 
now concerned, but rather with the measurement 
of great forces and powers, which presents very 
considerable difficulties. At one end of the scale 
we find the utmost skill expended in constructing 
balances which will turn with less than a grain of 
sand. At the other heavy machinery which will 
measure the resistance of a huge chain cable 
or the work of a 20,000 indicated horse-power 
steam engine. The question presents itself—is there 
a limit beyond which we cannot go in the way of 
measuring resistances, and if there is, have we 
nearly reached it? It is to be kept always in mind 
that we are not directly measuring “forces” or 
efforts, but indirectly. Thus the hand on the dial 
of a dynamometer shows not the force, but the 
resistance which the spring offers to compression 
or extension. Every manifestation of “force” repre- 
sents a couple, and we can only measure one side 
of the couple knowing that the other is equal and 
opposite. 

It appears that had not electricity stepped in, 
the limit would have been reached long since, and 
it is doubtful if electricity can be regarded as cover- 
ing the whole ground. The resistance overcome 
at a given speed by a steam engine represents the 
power it is exerting. Thus, 33,000 1b. raised 1ft. 
in a minute is a horse-power; and the quantities 
involved are quite manageable, being, indeed, trivial 
in amount. But if instead of 33,000lb. we have 
660,000,000 Ib. or 20,000 horse-power to measure, we 
are in a different position. James Watt arrived 
at his figures by making horses haul weights 
up a well in the brewery yard of Barclay 
and Perkins. But we cannot haul 290,000 tons 
up one foot per minute, nor even 29,000 tons up 
100ft. A different method must be employed, and 
a brake must be used to convert the work done 
into heat by friction. But it has been found 
mechanically impossible to construct any brake 
which will in this way deal with much more than 
1000 indicated horse-power. There remains then 
electricity and torsion. It is known with at all 
events conventional accuracy that a quantity 
obtained by multiplying volts by ampéres—that is 
to say, “pressure” by “quantity,” represents a 
certain amount of energy, and that 1000 volt- 
ampéres. divided by 746 gives a horse-power. Con- 
sequently, it is an easy matter in electric light 
stations to ascertain the power of an engine, and 
consequently the resistance which it has to over- 
come, by making it drive a dynamo, The power of 





turbines at sea is measured by the amount of twist 
imparted to the shaft. Thus great resistances 
may be measured. 

But something more is required. It is essential 
that the resistances should be measured with con- 
siderable accuracy, and there are numbers of them 
which are not amenable to treatment, either by 
electricity, torsion, or the brake. In point of fact 
they cannot be measured at all. We have, for 
example, the stresses and powers of resistance in 
the parts of a great bridge. It is impossible to put 
the chords, complete, of such a structure as the 
Forth Bridge into a testing machine. The limit 
was, perhaps, reached when a built-up compression 
member—full size—of the Quebec Bridge was 
tested, all too late, with a disheartening result, 
that brought out all the faults of the design. This 
is one of the difficulties which are encountered in 
the construction of such bridges. We can only 
work on the knowledge possessed concerning the 
resisting powers of details, and this carried down 
to the lowest level simply means that we believe 
we may trust a given section of steel bar to stand 
a tensile stress of 40 tons, or that a square inch of 
section of the metal will stand 20 tons or some 
other number of tons, according to circumstances. 
Consequently, after all has been said, the design of 
a large bridge the first of their kind is a matter of 
guesswork, skilled and experienced guesswork no 
doubt, but still guesswork; and to secure safety 
we have to add a margin of strength varying 
between six-fold and three-fold. No engineer, 
unless he is driven to it, will put more than six 
tons per square inch on 36 tons steel, and this large 
margin is introduced because we do not know with 
certainty what will be the resistance offered by the 
finished structure to the stresses which it will have 
to support. 

Great as may be the difficulties encountered in 
measuring constant, uniform, or static resistances, 
they are far surpassed in magnitude by those with 
which we have to deal when we come to measure 
varying resistances. A notable example is furnished 
by railway trains. It is probable that more than 
sixty formule have been prepared by various persons 
at various times with which to calculate train 
resistance. As we pointed out very recently, as far 
back as 1901 Mr. Aspinall cited no fewer than fifty- 
five, and others have been added since. Obviously, 
all these cannot be right. How have they come 
into existence? If we assume that even one 
half of them has been prepared in error, we 
have remaining some thirty worthy of considera- 
tion. We may at once say that these are the 
results of experiments carried out with great care, 
for the most part without regard to cost, and with 
the aid of mechanism of: the highest quality. The 
work to be done is. very simple—apparently. It 
consists in measuring the stress on draw-bars, 
pulling trains of known weight at known velocities. 
All railways and the vehicles which run on them 
have so much in common that great uniformity 
might be anticipated on different lines in the results 
obtained; but it does not exist. The reason is 
that the thing to be measured is constantly varying 
in amount, and the variations cannot be reduced to 
order. They elude us. Let us suppose a railway 
track dead level, quite straight, and, say, thirty 
miles long, with perfectly calm, dry weather. Let 
the train start from rest to a speed of fifty miles 
per hour, and after it has run a given distance 
let it be gradually brought to rest. The chances 
are that a hundred runs made under these condi- 
tions would give results so uniform that a formula 
might be constructed which would apply with 
accuracy to all other trains like the experimental 
train running under like conditions. But in practice 
no such uniformity can be secured; and the so- 
called resistance of the train is made up of not one, 
two, or threé elements, but of very many. The 
most important, and those most frequently over- 
looked, are acceleration and deceleration. The 
smallest changes in the velocity of a heavy train 
represent considerable effort. This is evident 
enough when a train is being started; but even 
when the changes in speed are comparatively 
small, they exert their influence. If on the straight 
and level line which we have named above the 
speed of the train varies frequently, the resistance 
will come out considerably in excess of that proper 
to a constant speed, because the work given out by 
the train when slowing down never compensates 
fully for that of acceleration. It is quite true that 
on a tractometer chart both the pull on the draw- 
bar and the speed are recorded. But it would be 
almost impossible to calculate minutely the accelera- 
tion resistance due to each change of velocity. It 
has been done, of course, for the few larger changes, 
but not for the many smaller changes, and this-is 
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one reason why formulx are so numerous and so 
different. But acceleration is not all. We have 
the wind and atmospheric resistance, which last 
bears some unsettled relation to the bulk or dis- 
placement of a train, to be considered. It has been 
said that if it were possible to construct a machine 
which would take into account all changes in 
resistance due to mere changes of speed we should 
have absolute data on which to go. It is perhaps 
possible to make such a machine; but when we 
had got it we should not have finality, because so 
many other factors have to be considered. Thus 
the resistance of a train is less in a cutting than 
on a wind-swept embankment, and probably the 
best that ean be done, the most that can be hoped, 
is the formation of some formula, or the selection of 
one from the crowd which press for acceptance, 
knowing that while it is inaccurate it will meet the 
necessities of railway men as well as any other. 

A further example of the difficulty presented by 
attempts to measure great resistances is afforded 
by ships. This difficulty is, indeed, so serious that 
probably no accurate measure of that resist- 
ance exists. The experimental tank in the 
hands of Froude and others has told us a great 
deal. But in the tank we do not really measure 
great resistances, we deal only with models, and 
we deduce from their performance that of ships. 
But it must be remembered after all that these 
deductions are not based on a full but a limited 
range of facts. Thus, for example, although the 
resistance of the Lucania, let us say, has been 
deduced from her model in the tanks with an 
approximate accuracy great enough to be of use, 
no one knows what the true resistance of the ship is, 
because the thrusts of her propellers have never 
been actually measured; and it is only the other 
day that so considerable an authority as Mr. 
Archibald Denny cautioned his hearers at the 
Institute of Naval Architects against concluding 
that the tank was infallible. The reason is in 
the main, not that the tank gives erroneous 
results, but that it cannot reproduce the condi- 
tions under which the ship works, save with limita- 
tions. The depth of water in a tank is constant, 
but that which a ship moves in is not. The depth 
may be varied in the tank, it is true, but only suffi- 
ciently to meet the case in part. Thus it is constantly 
_assumed that as water shallows resistance increases ; 
but it has been shown, on the other hand with 
torpedo boats, that when water exceeds a par- 
ticular depth the resistance again increases. In 
other words, there is a certain depth of water in 
which a torpedo boat will attain her highest speed. 


The assumption is that there is an intimate, but not | 
understood, relation between depth of water and | 


hull resistance. 

Many other examples might be cited as showing 
that while the measurement of large resistances is 
highly desirable, up to the present no means have 
been devised of ascertaining their amount with any 
certainty. Yet ingenuity is so great and mechanical 


facilities so considerable that it is quite conceivable | 


that various difficulties will be overcome. A 
notable example is supplied by what may be termed 
the torsion dynamometer. There was absolutely no 
method of ascertaining the power exerted by the 
engine of a turbine steamer with certainty. Then 
the happy thought of measuring the torque on the 
shaft by its twisting deflection came. This method 
may be applied in many cases. Thus the resist- 
ance offered by rails or beams or plates to being 
rolled may be measured by its aid; and one point 
most favourable to the system is that it is capable 
in good hands of giving extremely accurate results. 


State or Private Bounties on Steel Exports. 


A MATTER of a certain amount of interest to 
3ritish iron and steel producers and exporters is 
contained in the announcement that the German 
Steel Syndicate has just resolved to raise the 
amount of the bounty granted to the inland trans- 
forming mills on the tonnage of steel worked up by 
them into manufactures for the export trade, or 
rather to restore the rate which was reduced a few 
months ago with effect from the beginning of 
April last. The question is also of importance 
because it permits of an investigation of the 
problem as to by whom the money is provided 
which, taken in conjunction with low or exceptional 
railway rates, tends to promote the export trade from 
that country. The decision to increase the bounty 
has doubtless been arrived at in consequence of 
recent complaints, which have been made by the 
owners of the finishing mills, of greater difficulty 
being experienced in conducting the export depart- 
ment since the bounty was reduced, owing to the 
pressure of foreign competitors, which has ren- 


dered it necessary to devote more attention to 
the inland market, the result being the checking of 
the demand for semi-finished steel. During the 
syndicate’s financial year, which ended with March, 
1910, the bounty stood at 15s. per ton of material 
required for conversion into export manufactures, 
but it was lowered to 10s. at the opening of April, 
and it had also been intended further to reduce it to 
5s. per ton at the commencement of July. But as 
the course of international markets has not pro- 
ceeded as was expected when these decisions were 
arrived at early in the present year, it has been 
found necessary to abandon the proposed further 
restriction of the bounty and to revert to the former 
rate with the object of imparting a fresh impetus to 
the export trade. Itmaybe that exportrequirements 
have experienced a shrinkage in some cases during 
May, but both April itself and the first four months 
of the current year show a considerable increase in 
the German exports as compared with the corre- 
sponding month and months in 1909. The 
Rhenish- Westphalian Coal Syndicate also paid a 
bounty in the same financial year per ton of fuel 
used in connection with the manufacture of iron 
and steel for export, although this was discontinued 
at the beginning of April. It is now considered 
highly probable that the Coal Syndicate will follow 
the example of the steel trade combination by the 
reintroduction of the former bounty of up to ls. 6d. 
per ton of coal or coke consumed in the production 
of export articles. 

It is uncertain how much money is represented 
in pounds sterling by the total bounties paid 
annually by the Steel Syndicate on the consump- 
tion of semi-finished steel worked up into export 
manufactures, and the exact amount is probably 
only known in the circles specially interested in the 
matter, whilst the proportion of the sales of these 
materials in the home market no longer forms the 
subject of official statistics. 
exports of partly manufactured steel in Germany 
in 1909 are deducted from the total deliveries of 
this form of steel by the syndicate, it is found that 
at least 1,000,000 tons were disposed of to the inland 
finishing mills in that year. It is impossible to say 
definitely what particular quantity of this tonnage was 
actually consumed in the home market, and it is, of 
course, equally impossible to cite the tonnage worked 
up for exportation. Nevertheless, it is probable that 
from 200,000 to 300,000 tons represent a minimum 
estimate for the latter purpose. This suggests, on 


| year. 
derived. 


over of 6,000,000 tons of semi-finished steel, railway 
material and sleepers, forming the one-half of the 
| aggregate annual production of 12,000,000 tons that 
|is actually disposed of by the combination, whilst 
| the other half is handled by the constituents them- 
‘selves or through subsidiary syndicates. It is 
obvious that as the export prices are governed by 
the operation of foreign competition, and as the 
inland quotations are invariably higher than the 
export rates for the three groups mentioned, the 
inland consumers as a whole have to provide the 
larger proportion of the profits, and consequently 
the larger proportion of the export bounty, 
especially as the turnover of the three classes in 
the home market is much greater than that in the 
export market. 

A striking fact in connection with the payment 
of bounties on export manufactures is afforded by 
the circumstance that the State is the largest 
individual and indirect supporter of the system as 
a consumer of railway materials. About three 
years ago, when market prices in general had com- 
menced to decline, the Prussian and Hessian State 
Railway authorities entered into contracts for the 
supply of a considerable quantity of rails and 
sleepers at the prices of 120s. and 111s. per ton 
respectively, and the other State railways had to 
pay similar rates for their deliveries. Since then 
prices have further receded, and fresh contracts for 
the current financial year, and fornext year, have been 
concluded on the basis of 116s. per ton for rails, and 
107s. for sleepers. As, however, the German 
export price for heavy rails is 105s. per ton f.o.b. 
Antwerp, it will be seen that every ton purchased 
by the State railways represents a gain to the Steel 
Syndicate of 11s. per ton, or a State subsidy which 
facilitates the grant of bounties by the syndicate 
itself. In fact, if the requirements of and prices 
charged to other inland consumers had not to be 
also taken into consideration, it might be said that 
the total amount yielded by the difference between 
the export price and the charge made to the State 
railways, having regard to the very large consump- 








If, however, the total | 
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tion of permanent way materials by these railways 
is, approximately, equivalent to the total estimated 
sum paid by the Steel Syndicate in the form of 
bounties on the exports carried out by the finishing 
mills. The object of the State Railway authorities 
is, of course, to encourage national industries, as 
indeed these are further promoted by the operation 
of exceptional railway rates for the transport of 
goods to the ports for shipment to oversea markets, 
but encouragement of the same extent is not given 
in any other large manufacturing country, whilst 
the difference between the export and home prices of 
heavy rails in Great Britain is only 5s. per ton ag 
compared with 11s. in the case of Germany. 


The Rest Cure. 


It is not unnatural at the beginning of a reign 
to inquire into the conditions of the kingdom which 
the new king rules. Indeed, though frequent 
introspection is to be deprecated, it is well that 
from time to time we should take an opportunity 
of considering our position, so that if unsuspected 
disease is fastening its roots in our system we may 
endeavour to eradicate it ; or if, on the other hand, 
all is well with us, we may derive encouragement 
from the knowledge of the fact. For some months 
past more than enough has been heard of our 
faults. Politicians on both sides of the Tariff 
fence, equally with those on _ neither, have 
made of the weaknesses of British trade and 
British industries shuttles to weave their own webs 
until we are in danger of magnifying our short- 
comings to such an extent that we altogether lose 
sight of the enormous strength we still possess. 
British trade is like a giant sick with the megrim 
in the hands of unscrupulous physicians who 
endeavour to convince him that the complaint must 
prove fatal if their remedies are not applied. 

As a matter of fact, what the trade of this 
country really requires is a period of repose. 
There is nothing very seriously the matter with 
it, and there is no reason to doubt that a few years 
of the rest cure would do much to put it on its legs 
again. Whether there may not be means of 
bringing it to even greater strength than it has 
ever possessed, we shall leave others to decide, 
but that there is anything fundamentally wrong, 
any constitutional malady, we refuse to believe. 
We have the opportunity of learning the views 
of many manufacturers, and on all sides we find 


the basis of 15s. per ton, the grant of a private export | the same expression of opinion, “ give us but peace 
subsidy ranging from £150,000 to £225,000 for the | and we shall do well.” 


And peace to the manu- 


The question arises whence is this money | facturer means above everything freedom from 
It is obtained directly from the profits | legislative interference. 
realised by the Steel Syndicate on the total turn- | said at a public dinner that what the engineers of 


Not long ago Mr. Aspinall 


the country wanted was that the House of Commons 
should take a long holiday, an assertion the manu- 
facturers present heartily applauded. It must never 
be forgotten that no change, be it for ultimate good 
or ill, is ever made without an unsettling and 
disturbance of trade, and convinced as we may be 
of the necessity of a modification of existing con- 
ditions, elementary prudence warns us to change 
slowly, and as far as may be by such easy stages 
that the movement may pass unnoticed. To engi- 
neers it is a familiar fact that sudden acceleration 
means shocks, jars, strains, and destruction, whilst 
by steady, progressive acceleration highest velocities 
may be attained without consciousness or discom- 
fort. No one will deny that the engineering indus- 
tries could be improved, and only the most recalci- 
trant are opposed to improvement. On the other 
hand, every employer, every merchant, knows that 
to attempt to effect great improvements suddenly is 
to court disaster. Markets are disturbed, manu- 
facturers suffer, and capital is frightened. We are 
not advocating a policy of laissez aller. Far from 
it. We shall welcome every change that is for the 
benefit of employers and employed in every trade : 
but we do say that every step taken should be a 
small step, so that we may arrive imperceptibly at 
the ideal we have set ourselves. For the moment 
we have had more than enough of trade legislation. 
What we now want is a period of rest and quietness. 

We have in this kingdom resources of which we 
do not know the limit. Apart from the native pro- 
ducts of the earth, we have an industrial population 
which is second to none in the world, and an 
intellectual population which need fear comparison 
with none. Such as we have been we are. Our 
inventive genius and the merits of our manu- 
facturers are recognised the world over. They 
are no less than they were in the fifties, only appear 
less by the fact that whereas we then stood alone 
others now rival us. Over and over again our 
Commissioner in South America has told of the 
wide appreciation of British manufactures. On 
every hand it is recognised that what we do we (lo 
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well, and to whatever cause we ascribe the loss of 
markets it has never been charged against us that 
our workmanship was at fault. Nor are we lacking 
in inventive ability. Attempts have been made to 
prove by the brief records of ten or fifteen years 
that we are no longer an inventive people. The 

per on which such charges are written are of more 
value than they. In ten years the world does not 
see half a dozen great inventions—far too small a 
number to base comparison upon—and it is folly 
to suppose that in a decade or two we should lose 
properties and characteristics which have been ours 
for generations. What is lacking is not inventive 
skill, but the stimulus that sets that skill into 
action. Forty years ago we were the inventors for 
the world, because invention was seized on greedily 
and turned to immediate account. There was a 
sure market and ready capital. The market now 
is not so sure, and capitalis shy. It is less ven- 
turesome than it was, and it prefers to nourish the 
fledgling inventions of other nations rather than 
hatch out its own. That is the cause of the 
trouble ; inventors are there, but the capital is not. 
But with the encouragement of foreign markets, 
and freedom from industrial legislation of all kinds 
and sorts at home for a few years, even the 
capitalists might once more regain confidence in 
British industries, and British engineers find once 
more a stimulant for their enterprise and invention, 
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DAMS WITH OVERHUNG BATTER. 
By ROBERT H. SMITH. 


Thus the shift to give batter d/H produces a decrease 
of moment of resistance to overturning equal to 


ha = WH @B-da. 


H 
This is a positive decrease if 

68 A H ( d 
— : 2——). 
w HB . h 5) 
Consider the two extreme cases of a triangular section, 
b=0,A = } HB, H/h = 3, and of a parallelogram sec- 
tion b= B, A = HB, and H/h = 2. In the first case 


the decrease is positive if Se ee a in the second 
w 


sn es a r d 
case if 3 = > 2 B 
per unit volume more than twice as much as the water. 
Therefore, in every conceivable case except that of a dam 
very largely constructed of timber, the positive batter 
reduces the gravity stability of the dam against over- 
turning. 

This same demonstration makes it equally clear that 
a small negative or overhung batter would increase the 
stability for the same quantity of masonry. The vertical 
components of water pressure now act upwards and act 
along with the horizontal components in opposition to 
the masonry weight, and changing the sign of d in the 
above expressions we find that the moment of stability is 
increased by overhung batter so long as 

6s A H fy, d ) 
oe >. 2+ 8). 
With the sharp-crested triangular shape this means 


Now the masonry always weighs 


= >2+4+ 4 and at the other extreme with parallel 


ae eos 
> +5 


It is thus obvious that the overhung d needs to become 


width from top to bottom it means 3— 
w 





From time to time expression is given to a commonly 
entertained idea that a dam is given greater stability 
against the overturning moment of the water pressure 
upon its face by giving this face a positive batter, the sup- 
posed greater stability being due to the vertical com- 
ponents of the water pressure on this battered face. 
Whatever other utilities batter may possess under special | 
local conditions, it is quite easy to demonstrate that | 
the above is a wholly erroneous idea. This demonstra- 
tion is given by reference to Fig. 1, where the section is | 
taken as a plain trapezium; but the proof contains no 
reference to the shape of the section, and is equally valid 
for any shape whatever. Of course, the comparison of 


the efficiencies of different designs must be made on the | crest so as to give an overhang d shifts G to the left by 
st so as to g 2 g d shifts ; 


basis of equal quantities of masonry in each. 
In Fig. 1 we have the comparison between a dam with 
vertical face and one on the same base B and the same 
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Fig. 1 


so as to give the face a positive batter d/H. 
zontal layers between B and b are shifted distances propor- 


shape of the section, the centre of gravity of the masonry 
isnot changed in level, namely at height h, butis shifted hori- 
zontally a distance G G' = Mi d. 
H B+ 2b 
i" Se 
The consequence of the introduction of the batter is, 
therefore, to decrease the moment-resistance to over- 





trapezium, then h = 


turning due to the weight of masonry by s A h d, where | the ratios with the specific gravity of the masonry s/w 

‘ H assumed as 2. 
A is the area of the section and s is the weight of the | Obviously, when the water pressure is completely with- 
The horizontal components | drawn, the centre of total pressure does not depend upon 


masonry per unit volume. 


of the water pressure are unaffected by the shift either in | s/w. 
The vertical water-pressure | edge of the middle third of B, whatever be the specific 
components, supposing the whole depth H covered, | gravity of the masonry if this method of design be 
integrate to the weight of water in the triangle H deep | followed. When the water covers the whole face, on the 
other hand, the centre of total pressure will fall nearer 
the up-stream face the heavier the masonry is. 
therefore, always lie further within the down-stream edge 
of the middle third of B the more s/w exceeds 2. These 
calculations on the assumption of the value 2 for s/w 
always err, therefore, on the side of safety, since s/w is 
always somewhat greater than 2 and is sometimes 
considerably so. 


magnitude or in moment. 


and d top width with centre of gravity away from the 


vertical face. This weight of water increases the resist- 
ance to overturning, and is a set-off against the decrease 
due to the shift of G of the masonry. The design must 
not place the centre of total pressure outside the middle 
third of B. Taking moments round the extreme 
edge of this middle third, the greatest possible extra 
resistent moment due to this wedge-weight of water is 


Hd /2 1 
w eo 
2 (5 : 


weight of unit volume of water, Vv 








to the crest. 

must still keep the centre of total pressure within the | 
iniddle third of B; it must not pass the up-stream edge 
| of this middle third. This gives the limit of the per- 
| missible overhang. 
just reach this limit can only be made by taking account 
of the shape of section. 
a trapezium. 
|of gravity G falls to the right of the up-stream edge of 


the middle third by 


. 
H 3 B + b) 
then G will come just over the edge of the middle third. 
This adjustment is obtained, therefore, by the extremely 
simple rule 


to proportion 4 and B to H as to bring the centre of 
| total pressure just to the outer or down-stream edge of 
the middle third of B when the full water pressure is on 
| the face. 
that of the masonry-weight with the above overhang is 


- HB (B+ 5). 
6 


: << 
horizontal water-pressure components is 6 He. 


|is reinforced by the overturning moment of the up- 
| ward 


Rompemecon to 


| moments we obtain the equation 

| ,“H\?2 ‘ b b/B)? 

ip) = (+B) ay aap (2 +428 + OP 
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| This is a relation between the two dimension-ratios H/B 
and b/B. 
crest width b, but with the crest shifted back a distance d, | and b ; 
If all the hori- | and directly applicable to the data supplied. But since 


; U U B ee ; ; 
tional to their heights above B, then, whatever may be the ii = Ps xp the equation involves the ratio of the given 


quantities H and b. 
equation to find directly the proper ratio b/B for any 
If the shape be a| given special ratio H/B, and still more so for any given 
ratio b/H. 
proper H/B for a series of assumed values of 6/B; from 
these to calculate the corresponding values of 6/H; and 
from these again to find the corresponding values of d/H 
from the already given value of b/d. 


ratio of crest-width to depth, as this is the ratio given by 
) = ms H (2B — d) d, where w is the | the data for the design, namely, H and 3d. 
6 accompanying Table of numerical results a series of even 


large before this increase of stability reaches its limit. 
These calculations are made for full water pressure up 
When the water is withdrawn the design 


The adjustment that will make it 


In what follows this is taken as 
With vertical face, as in Fig. 1, the centre 


- The shifting of the | 
3 (B+ by | 


Sia ts? d. Ifthese two quantities be made equal, 


b? 
== b =2+B/b. 
Bf 2b or b/d ) 


Now, adopting this overhang, it is clearly possible so 


Taking moments round this down-stream edge, 


The opposite overturning moment of the 
This last 
vertical water-pressure 


w He? 
6 (B + 256)? 


components amounting 


(2B°+4Bb+4 0b). Equating these 


B B + 26/B)? 
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In actual design the data are obviously H 
so that the above equation is not immediately 


It would be very difficult to use the 


But it is quite easy to use it to find the 


This has been done for a complete series of values of 


The results are plotted in Fig. 2. 


It will, therefore, remain always at the up-stream 


It will, 


In the diagram the base ordinate is taken as b/H, the 
In the 


alues of this ratio is ranged along the top line. For each 


| 


ratio 6/H three curves on the diagram give to their 
vertical scales the ratios B/H, 6/B, and d/H. 

The first column of the Table and the left-hand edge 
of the diagram are for a sharp crest or triangular section, 
i.e., b/H =0 = 6/B. Here the batter is zero, or d/H = 0, 
1.e., the face is vertical; and B=.707H. In the last 
column of the table, corresponding to the right-hand 
terminations of the three curves, 6/B = 1, that is, the 
section is a parallelogram with crest width equal to base. 
For this section the overhung batter is 18} per cent. 
This is the appropriate section when the crest 
b = .557 H, which means a very small height. For 
instance, if the crest were 3ft., then this case corresponds 

3 
to a depth of H 57 
be 5.4 x .185 =1ft. This slightly extravagant result is 
the extreme limit to which the calculations apply. 

It may be noted that the ratio B/H only varies from 
.7 down to .56 through the whole extreme range. It 
decreases as the height H increases. 

The width of crest 6 is either a matter of convenience 
for the formation of a foot or cartway, or else, if the down 
edge be rounded off for waste overflow over the crest, it 
is selected to give strength to withstand the wash of this 
overflow. In either case 6 increases very little with 
greater depths H. The scale of b/H along the base of the 
diagram is thus almost an inverse scale for H. Nowd/H 
increases rapidly with 6/H, and therefore decreases 
rapidly as H becomes greater. Thus the overhang d 
decreases with the depth. This decrease of d with con- 
stant crest width 6 is most easily noted in the formula 
d=? + (B+ 2b). 
| To illustrate this take a few examples with uniform 
| crest width 4ft. If the depth were 10ft., then 6/H = 
|.4: B/H = .585: B = 5.85ft.: d/H = .116: d = 1.16ft. 





= 5Aft., and the overhang would 





| 


| If with d still 4ft.,H = 20ft.: 6/H = .2: B= 20 x 
|.63 = 12.6ft.: d = 20 x .039 = .69ft. 

| With 6 still 4ft., if H = 40f. : b/H = 1: B= 

40 x .663 = 26.5ft.: d = 40 x .012 = .48ft. 

| With 6 still 4ft., if H = 80ft. : JfH = 05 : B = 
180 x .6838 = 54.7ft. : d = 80 x .0082 = .255ft. 
The economy in material obtained from this overhung 
| design decreases in relative importance as the depth 
| increases. With a vertical face the centre of pressure on 


| 
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Fig. 2 


the horizontal sections never reaches the up-stream edge 
of the middle third when the water is withdrawn. To 
make it just reach the down-stream edge of the middle 
third when the water is full depth H, the equation 
connecting B, ) and H is, for vertical face, 


(#)*- alse ope (4B). 
b w ) 


The peculiarity of this relation is that it makes the 
necessary ratio of base to depth (B/H), the same 


= a= for the triangular section (b = 0), and the 
8 


rectangular section (b = B). For intermediate crest 
widths the ratio of base to depth is less, and reaches 
a minimum when }) =3B, this minimum being 


~ = *8944 “fe which becomes .6325 when s/w = 2. 
8 
This curious relation is shown by the dotted curve in 
Fig. 1, which gives B/H with s/w = 2 and vertical face. 
It dips down to .6325 at b/H = .316, and then rises again. 
For the sharp crest the ratio B/H is, of course, the same 
as for the overhung design, since this latter gives zero 
overhang for a sharp crest. It must not be imagined 
that the dip in this curve gives a most economical set of 
dimension-ratios in respect of quantity of material used. 
In this respect the sharp crest would be mathematically 
the most economical. The area of the section is 


1 1: or a ee 
5) (B+6)H=73 (a + i): This increases always 


with b. 
sion :— 


The increase is shown by the following progres- 


bvH = 0 .05 <a 2 
1 
Vertical face, > (B+ ))/H = 353 367) = .B83 £420 
Negative batter ditto = 353 366 «6.381 (44 
b/H = id 4 a 
sae ¥- eral pie 
Vertical face, 5 (B+ 6)/H = 466 .518 .575 
Negative batter, ditto = .452 .492 .533 
These two curves are also shown by full and dotted 
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lines in the diagram Fig. 2. The dotted curve in the 
diagram for B/H for vertical face also indicates by its 
height above the full curve the economy of the overhung 
design over that with vertical face. With a sharp crest 
there is, of course, no difference between the two. It 
increases with the ratio of crest width to height, and 
therefore decreases with the height of the dam. Illus- 
trating the difference by the same set of four cases as 
taken above with crest width 4ft.in each and heights 
10ft., 20ft., 40ft., and 80ft., the sectional areas required 
with the more economical design are 49.2, 166, 610, and 
2348 square feet. The design with vertical face adds 
between 2} and 3 square feet in each case, so that the 


storage condensers C § in series. The terminal plates of the 
condenser battery are connected through conductors, the 
resistance of which is so adjusted as to obtain the required 
high group frequency, whilst avoiding the production of an 
arc. It will be gathered that the group frequency is governed 





percentage economy runs down from slightly over 5 per | 


cent. in the first case to about 5 per cent. in the last. 


NEW WIRELESS TELEGRAPHY AND TELE: | 


PHONY INSTRUMENTS. 


ON Monday last we were invited to attend a demonstration | 
at the Crystal Palace and to inspect a number of new instru- | 
ments for wireless telegraphy and telephony which are being put | 


upon the market by the Helsby Wireless Telegraphy Company 
of 25, Victoria-street. This company has recently erected an 
experimental laboratory at the base of the north tower in 
the Palace grounds. The tower itself serves as a mast 
for the aerial. Among the various things which were 
brought to our notice was a new apparatus for producing 
trains of electric waves continuously or waves with high 
group frequency. The introduction of detectors, which 
integrate the energy received from a series of wave trains 





Fig. 1 


separated by small intervals of time, as represented by the 
lower curve in the diagram—Fig. 1—has caused much 
attention to be devoted to developing means of emitting energy 
in this form. An additional advantage claimed for this system 
is that by its employment it is possible to confer on the 
signals a musical tone, which enables the operator to 
differentiate more readily between the signals he desires to 


hear and the accidental disturbances, and also between stations | 


using the same wave length. 


Broadly speakly, two methods of obtaining these desirable 


results are by means of high-frequency alternators, or by the 


mechanical sub-division of thespark whilst using low-frequency | 


alternating current and high-tension transformers. The first 
method is naturally unsuitable for portable equipments, nor 
is it permissible in the case of small power stations. 
second method, although applicable in the case of medium 
sized stations, involves the employment of additional 
apparatus, and Mr. A. W. Sharman, who is the inventor of 











mas | 








Fig. 2 


this new system, maintaing fiat a pure note is not produced, 


The | 


method has given excellent results in practice, and has proved 
suitable for permanent and semi-permanent stations efforts 
have been made to secure the same advantages combined 
with portability and simplicity for small power stations 
Patents for this last-mentioned system are now pending, ° 


Fig. 3—OUTGOING SIGNAL RECORDER 


| by the relation between the capacity of the condenser in tke 

| oscillatory circuit, the breakdown voltage of the spark gap, 
and the resistance of the supply leads R and Rj. 

It will be noticed that since each storage condenser is alter- 

| nately charged to the full potential at the secondary ter- 
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| 

| minals of the transformer, whilst both are in series with 

| the leads supplying the oscillatory circuit, twice the 
secondary voltage is impressed on the latter. In practice’an 

| electrolytic resistance formed of distilled water covered with 

| vaseline oil to prevent evaporation has been found suitable 





as the gap is inoperative, whilst the potential across the con- | 
denser in the oscillatory circuit is insufficient to jump the | 


spark gap. Also, at the k of the voltage curve, the 


potential is more than that required to break down the gap, | 


with a consequent tendency to produce arcing. 


- - . - -* - | 
After experimenting with a view to arriving at a simpler 
method of obtaining electric waves of high group frequency, | 


the method finally evolved consists in rectifying high-tension 
aiternating current which is used to charge a storage condenser 
from which a small proportion of the charge is continuously 
withdrawn to energise the oscillatory circuit. Referring to 
thediagram—Fig. 2—H T is the high-tension transformer, the 
primary of which is fed from a suitable alternating-current 
supply. One of the secondary terminals is connected to the 
junction of two electric valves shown at V, whilst the other 
secondary terminal is connected to the conductor joining the 


Fig. 5-SHIP’S WIRELESS TELEGRAPH SET 


for R and R'. The heating observed in these resistances 
when the apparatus is continuously in use led to the substi- 


tution of rotary carriers for transferring the charge from the | 


storage condensers to the oscillatory circuit, thus obviating 
C?R losses, We are informed that whilst the above-described 


All those who have associated themselves with the spark 
system of wireless telegraphy are fully aware of what a dis 
tressing noise the sparks make. In order to reduce this 
noise to a minimum, a patent has been taken out by the com- 
pany for a novel form of spark gap which has the effect of 
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Fig. 6 


making the discharge very much less noisy than usual. The 
principle of this new device will readily be gathered from the 
illustration—Fig. 4—from which it will be seen that instead 
of using a single gap, sparks are caused to jump a number of 
gaps. Thus, instead of having one spark in the usual manner, 
the discharge takes place at 
several points simultaneously. 
In the case of the apparatus 
illustrated in Fig. 4 there are 
four gaps. Thus at every dis- 
charge there are four sparks in 
series, and in this way the 
noise is considerably reduced. 
It will be gathered that the 
distance between the discharge 
elements can be varied by the 
movement of a single lever. 
The central rod which carries 
the movable elements is made 
of ebonite. The whole appara- 
tus is enclosed in a glass jar 
which contains a chemical 
reagent, the function of which 
is to keep the inside of the 
containing vessel free from 
moisture, and thus the effici- 
ency of the spark gap is main- 
tained at a high value. With 
the ordinary open discharge 
gaps, it is pointed out, in- 
efficiency is caused by the gases 
generated by the electric 
spark; for, owing to the rapid 
formation of nitric acid within 
the discharge chamber, the 
rod becomes oxidised, and leads 
to imperfect contact between 
it and the conducting collar, 
whilst the formation of metallic 
salts between the rod and the 
collar frequently causes ad- 
hesion to the collar, thereby 
rendering it difficult to vary 
the distance between the dis- 
charge elements. When we 
visited the company’s labora- 
tory last Monday we were 
afforded an opportunity of 


| comparing the noise set up by discharges given off from this 
| new apparatus and from the ordinary spark gap, and the 


difference was surprisingly great. ’ Me sax 
The illustration—Fig. 3—and the drawing—Fig. 6— 
show a new outgoing telegtaph signal recorder which con- 
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tes another new piece of apparatus which was brought 
ice on the occasion of our visit to the company’s 
This instrument is used at the transmitting end, 
and records on paper all messages despatched by the operator, 
and thus furnishes a means of detecting any inaccuracies: or 
preach of rules laid down by the International Convention | 
for the conduct of traffic. It will be seen from the drawing 
that a mec shanical connection is provided between the Morse 


stitu 
to our not 
Jaboratory. 


D 











Fig 7 


key and the marking device. The connection is such that as 
the Morse key is operated its movements are communicated 
to the movable part of the recording apparatus, causing the 
stylus to leave a permanent record of such movements on the 
paper or tape. The apparatus is enclosed in a case out of 
reach of the operator. It can be kept under lock and key, so 
that it is impossible for the operator to tamper with it. It 
is obviously desirable that the motor mechanism for moving 
the recording tape should only be brought into action when 


| 














Fig. 8 


the Morse key is about to be brought into operation, and for 
this purpose an ingenious device has*,been embodied in the 
design to fulfil these conditions. 

In connection with the wireless telegraphy sets which the 
company is putting upon the market, a special controlling 
or master switch has been designed by which the necessary 
change in connections between the sending and receiving 
devices, and the aerial, together with the changes in con- 
nection to ensure the adequate protection of the receiving 
devices‘and the control of local battery circuits, are conve- 


<a Bldg PRE gow. 


Fig. 9—WIRELESS TELEGRAPH APPARATUS FOR LONG DISTANCE WORK 


niently effected by a single movement; consequently there is 
no inconvenience, and unnecessary complication is entirely 
obviated. In the illustration—Fig. 5—which shows a 
wireless telegraphy set, as manufactured by the company for 
use on ships, the andle for operating this switch is to be 


| batteries, discharge apparatus, and other devices. 





seen on the front of the case mounted on the table on the | 
right. The illustration shows the complete apparatus, the | 
cabinet on the left containing the coil or transformer, | 
A point | 
worthy of note in connection with this cabinet is the method 
of varying the coupling. It will be noticed that at the top 


a 
ah al 
. 


of the cabinet there is a lid. A coil of wire is fastened to | 
this hinged lid, whilst there is also another coil fixed to the | 
cabinet itself ; thus by opening and closing the lid by various | 
amounts the degree of coupling can be altered. It will be | 
gathered that a flexible wire and a plug connect the receiving 
apparatus on the table with the cabinet, and a similar wire 


| 
| 
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Fig. 10 


electrical knowledge can scarcely make an error in coupling 
it up. The receiving and controlling devices are contained 
in one piece of apparatus, which is arranged in an exceed- 
ingly compact form. The ammeter and voltmeter and fuses 
are mounted on the same case, within which the resonant 
circuits for tuning the apparatus to the incoming signals are 
placed. The circuits are two in number, the aerial circuit 
consisting of variable inductance and variable condenser 
| placed in series or parallel at will, and adapted for reception 


| on either wave length. The course setting is effected by 
| varying the inductance and the fine tuning by the variable 
| condenser. 


Switches are provided for instantly changing from one to 
| the other of the commercial waves when listening for a call. 
| The detector circuit is also variable by a simiiar method, and 
can be coupled to a variable degree with the aerial circuit and 
also with the detector proper. A potentiometer is provided 
| for obtaining a suitable potential difference across the 
detector terminals. Two types of detectors are used, viz., 
rectifying and a new type of electrolytic detector. Theseare 
mounted in similar ebonite cases, and are interchangeable 
and provided with plug contacts. The most usual connections 
for the receiving circuit are shown in Fig. 7, where D is the 
detector, T the telephone, TC the tuning inductance, K a 
small block condenser, and P the potentiometer. In Fig. 8 
a closed oscillatory or fly-wheel circuit is shown, and in 
Fig. 10 a variable condenser is shown connected across the 


| detector for fine tuning. 


The illustration—Fig. 9—shows a wireless telegraphy set as 
manufactured by the company for long-distance service. In 


| this instance the percentage of coupling is varied in a some- 


what different manner to that previously described. It will 


| be noticed that behind the glass vessel containing the dis- 


charge apparatus there are two coils, which fit one within the 
other. By withdrawing the handle just above the glass 


vessel these coils can be moved apart, and in this way the 
coupling can be altered. 





Fig. 11—EARTH CONDUCTION APPARATUS 


and plug at the back of the table serve to put the apparatus | 
in connection with the aerial. 

Space forbids us dealing with all the special details of the 
set, but it may be mentioned that the condensers in the 
cabinet on the left are provided with spark gaps, so that in 
the event of the operator opening the main discharge gaps 
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too wide sparks occur across the condenser gaps, and the 
chances of the glass plates of the condensers being pierced are 
so reduced to a minimum. It (is claimed, in fact, that 
practically all the operator need know is the Morse code, for 
the apparatus is simple, and anyone although devoid of 





An interesting system of wireless telegraphy and telephony 
is being developed by the company, in which the earth is used 
as the only transmitting medium, and as a consequence no 
aerial wires or masts are needed. From time to time many 
experiments have been made in this direction, but it cannot 
be said that the results have been very satisfactory. At last 
Monday’s demonstration, however, we we able to hear speech 
quite distinctly at a distance of some 200 yards from the 
experimental laboratory. We are told that the company’s 
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Fig. 12 


new telephone system has been used with equal success over 
a distance of two miles, and it is anticipated that in the near 
future transmission over much greater distances will be 
possible. The apparatus used was enclosed in quite a 
small box, and the whole equipment, including the battery, 
might easily be carried by a single man, and should therefore 
prove of considerable value in connection with army 
signalling. The box containing the transmitting apparatus 
was mounted on an ordinary camera stand, and the user 
might well be mistaken for a travelling photographer. 

To put the apparatus into operation all that is necessary 








is to connect up the battery and to stick two metal plugs a 
few inches into the ground, these plugs being connected to 
terminals on the top of the instrument by means of insulated 
wires. The principle of the system is based on the fact that 
if an electric impulse be caused to pass between two separate 
earth or water contact plates, the effective path of the 
impulse between the plates is not confined to a straight line 
joining such plates, but is diffused over an extensive area. 


The effect of this impulse can be detected and utilised at a ! 


distance, viz., in a distant circuit 
consisting of two similar ground 
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THE NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


THE North-East Coast Institution of Engineers and Ship- 


| builders, which was founded some twenty-six years ago, and 
| has now a membership of about 1200, opened, on Monday, 


May 23rd, its new ‘‘home’’ at Bolbec Hall, Newcastle-on- 
Tyne. This building, illustrated in Figs. 1 and 2, was 
erected as a result of negotiations entered into some five 





or water contact plates connected 
to a conductor, which includes a 
sensitive current detector. The 
apparatus, by which the impulses 
for signalling are generated, con- 
sists of a generator circuit, which 
includes a source of electric energy, 
a controlling device and a conduc- 
tor of high self-induction, the 
generator circuit being completed 
by a signal switch key. The con- 
ductor of high self-induction con- 
sists of a coil of wire wound upon 
a core containing iron in a finely 
divided state. The iron is concen- 
trated near the portion of the core 
adjacent to the conducting wind- 
ing. The ground or water contact 
plates are connected up by con- 
ductors to certain points on the 
inductance coil, and this is what 
forms the transmitter circuit. 

The principle on which the 
apparatus works can be gathered 
from the diagram—Fig. 12. It will 
be seen that the method of produc- 
ing momentary intense current 
impulses is by suddenly inter- 
rupting a low-tension current flow- 
ing between the ends of an 
inductance coil, the ends also being 
connected to two or more separated 
earth or water contacts (the battery 
being exc'uded from the discharge 
circuit), whereby the extra current 
due to self-induction is utilised. 
The apparatus consists of a main 
electrical circuit, which includes 
a source of electrical energy, such 
as a battery of primary or 
secondary cells, an “‘ impulse or 
self-inductance coil,’’ having a 
winding A and a current-control- 
ling device or electro-variable 
element D or G, the circuit being 
completed by a ‘‘singal switch 
key’’ C. The current-controlling 
device is shown in two forms, D 

















and G, for telephony and telegraphy 
respectively. The *‘* inductance 
or impulse coil ’’ consists of a core 
or former E, containing iron, which 
should be ina finely divided orlami- 
nated state, wound with insulated wire of conducting material. 
For telephony a microphonic contact D is used, preferably of 
the granular type, and of a high resistance, the switch K being 
in the drawn position. When the apparatus is used for tele- 
graphy, the switch K is put over to the dotted position, and 
the current-controlling device G is used. This device G takes 
the form of an intermittent contact breaker, the contacts 
being shunted by a condenser H. The “signal switch key ”’ 





Fig. 2—CONFERENCE ROOM 


Fig. i—-BOLBEC HALL, NEWCASTLE-ON-TYNE 


years ago between the North-East Coast Engineering and 
Shipbuilding Employers’ Associations, and the Literary and 
Philosophical Society of Newcastle-on-Tyne, and by arrange- 
ment the whole of the third floor of the building is reserved 
for the use of the North-East Coast Institution of Engineers 
and Shipbuilders. The building is a steel framed one, faced 
with stone and designed after the manner of the Italian 
Renaissance. It is in close proximity to the Central 


IN BOLBEC HALL 


C used is similar in general construction to a single-current ; Railway Station at Newcastle-on-Tyne, and occupies the site 


Morse key used in line telegraphy, and in its normal position | 


a receiving device, usually a telephone J, is connected directly 
to the two terminals of the apparatus called ‘‘ impulse ter- 
minals.’’ When the key C is depressed the telephone J is 
automatically disconnected. The illustration Fig. 11 shows 
one of these earth conduction sets, but this is a considerably 
largerapparatus than that used at last Monday’sdemonstration. 


of the ancient manor house of Walter de Bolbec. The build- 
ing is fitted throughout with marble and mahogany panelling, 
and to each of the five floors access is afforded by an electric 
passenger lift. The first and second floors have been set 
aside for the purposes of the North-East Coast Engineering 
and Shipbuilding Employers’ Federation. On the first floor, 
in addition to the secretary’s and general offices, there is a 
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handsomely furnished apartment, 48ft. by 21ft. Gin,. for © 
ference purposes—Fig. 2—as also a smaller room for eon 
of committees. The second floor space is divided into Offiens 
for the technical staff, stores, tea, and waiting room The 
third floor comprises the new home of the North Kast Go, 1 
Institution of Engineers and Shipbuilders, and, in additee 
to a secretary’s and assistant secretary’s offices, there re 
well-equipped library, 48ft. by 21ft. 6in.; a council room 
31ft. by 16ft. Gin.; and a smaller room for committee 1 “ 
poses, together with cloak rooms and lavatories, ast 

The cost of the furnishing of these rooms has 
discharged by several of the leading engineering and shi) 
building firms on the north-east coast. Four of the an 
of the fourth floor of Bolbec Hallare taken up by the Iron Trades 
Employers’ Insurance Association, and a fifth is reserved ie 
the use of the Scientific Club—a_new professional organis,. 
tion lately established on Tyneside for social intercourse and 
scientific discussions. It remains to be stated that Bolbec 
Hall, which forms an acceptable addition to the architecture 
of Newcastle-on-Tyne, was designed by and built under the 
superintendence of Mr. Frank W. Rich, of that city. 

Advantage was taken of last Monday’s ceremony to present 
to Mr. William Boyd, the first president of the Institution 
a marble bust of himself, in appreciation of the lengthy 
services he has rendered to the Institution, and to engineer. 
ing and shipbuilding generally. Testimony to the esteem j), 
which Mr. Boyd is held was paid in speeches delivered by 
Mr. Summers Hunter, the president of the Institution, Sir 
Andrew Noble, and Dr. G. B. Hunter. 


been 


REPORT BY F W. HARBORD ON THE MANU 
FACTURE OF IRON AND STEEL IN THE 
TRANSVAAL. 

IN October last Mr. F. W. Harbord, acting under iy 
structions from the Transvaal Government, proceeded to the 
Transvaal to report upon the manufacture of iron and steel 
in the Colony. Mr. Harbord spent about ten weeks in th: 
Transvaal investigating the local conditions, and below we 
give his report, which has just been published by th 
Government } 


TO produce iron and steel commercially on a large scale 
the essentials are (1) cheap supplies of suitable raw materials 
such as iron ore, coke, and limestone; (2) good and chi up 
labour ; (3) markets which can readily absorb a large output. 

A modern blast furnace working on ores of fair quality 
containing from 45 per cent. to 50 per cent. of metallic iron, 
will produce 1000 tons of pig iron per week, and this when con 
verted into steel, would forsome time quite satisfy the probable 
requirements within a fair radius of the Transvaal market. 
To obtain the most economic results at least two such 
furnaces should be installed, as this not only greatly 
decreases the standing charges per ton, but in other ways 
considerably reduces the costs and does away with thx 


| necessity of closing down the entire plant when one furnace 


has to be relined. 


In South Africa the demand for pig iron for foundry 
purposes is very small, and consequently it would be necessary 
to erect a modern steel plant to convert the pig iron into 
steel; this would entail a very heavy capital expenditure on 
furnaces, rolling mills, and various other accessories, which 
would only be justified if the accessible markets could readily 
absorb the entire output at such a price as to yield a fair 
profit. 

Raw materials.—The Mines Department have afforded me 
every information respecting the iron ores, limestones, and 
other deposits ; I have had submitted to me two reports, 
respectively, on the iron ores, and on the limestones of the 
Colony, by Mr. T. G. Trevor, Deputy Inspector of Mines, 
which deal with all the well-known deposits. The time at 
my disposal did not permit of my making a complete 
examination with a view to reporting on the economic value 
of these deposits, and without systematic prospecting by pits, 
shafts, or boreholes, to prove the deposits in thickness and 
depth, no more definite information would have been obtain- 
able than is furnished by the Government reports. 

I have, however, in company with my colleague, Mr. 
Cobbe, and either Mr. Swinburne, the Inspector of Mines, or 
Mr. Trevor, the Deputy Inspector of Mines, visited the more 
accessible deposits to obtain personal information as to their 
general character and extent. 

Tron ores.—Large quantities of iron ores exist in the Colony, 
and may be divided into three main classes : (1) titaniferous ; 
(2) magnetic quartzites ; (3) ordinary hematites. 

Titaniferous iron ores.—The beds outcrop near Onderste- 
poort and elsewhere in the neighbourhood, and are exposed 
in the railway track where they run east and west and dip 
steeply to the north ; further to the east on the veld near the 
Kafir Kraal, the outcrops are almost horizontal forming the 
surface, and extend many yards in width, but no trenching 
or other prospecting has been done to prove the depth. 
Immediately to the west of the railway there is little evi- 
dence of any strong body of ore near the surface, but some 
two miles further west ore of similar character and occurrence 
to that on the east of the railway outcrops on the surface. 
Here some trenches have been put in, and these show that 
the ore body is of no great thickness. 

So far as could be gathered from surface indications, the 
deposit does not appear to be continuous over any consider 
able distance, but to die out and reappear again, and, at all 
events, before its continuity can be assumed, its position will 
have to be located and the lode exposed. 

Although fair quantities of ore could be quarried from 
these outcrops, for permanent supplies underground mining 
would be necessary, and, unless the deposit should be proved 
to be continuous over a very considerable area, and of a 
workable thickness, it is doubtful if cheap mining and trans- 
port could be carried out, when the large quantities required 
to meet blast furnace conditions are considered. 

This ore averages, as far as can be ascertained from various 
outcrop samples, about 45 per cent. to 47 per cent. of iron, is 
very low in silica, but contains from 13 per cent to 19 per 
cent. of oxide of titanium, although in some parts of the 
deposit it is said to contain much less than this. 

At present this ore, owing to its high content of titanium, 
cannot be considered of economic value. Both in America 
and Europe large quantities of similar ores are available, but 
are practically unsaleable. It may be that this is, to some 
extent, prejudice, or due to wrong methods of treatment, but 
the fact remains that the result of general experience has 
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shown that such ores are unworkable in the blast furnace, 

and in any case it would be most unsafe in starting a new 

industry to rely upon ores of this class. 

New methods of treatment may render these ores avail- 
able, or later on small quantities may be used to mix with 
other ores. Titaniferous ores are so widely distributed in the 
Colony, and occur in such enormous quantities at Magnet 
Heights that there is no doubt should the demand arise they 
would be obtainable in the large quantities required for iron 
manufacture. 

Magnetic quartzites.—These ores occur over a very large 
area and are well developed near Pretoria and also in the 
Airlie district, both of which deposits I have visited. 

Pretoria deposits.—On the Timeball Hill range, near 
Pretoria, there are two beds of ore separated by about 100ft. 
of shale. The beds are frequently faulted, and consequently 
the dip varies considerably. At the municipal quarry at 
Fountains the thickness of the upper bed is about 14ft. to 
15ft., and at the municipal quarry near the blockhouse, on 
the Johannesburg road, about 24 miles west of Fountains, it 
appears to be about the same depth. Another section of this 
bed can be seen in the railway cutting at the junction of the 
Johannesburg and Delagoa Bay lines, and, assuming these 
exposed sections fairly represent the thickness of the bed on 
the Timeball Hill, there isa large body of ore accessible. The 
lower bed is not so thick as the upper one, and I was unable to 
see any exposed sections showing its actual thickness ; but it 
is estimated by Mr. Trevor to be about 6ft. thick. Frequent 
valleys divide the range at right angles to the strike of the 
outcrop, breaking up the country into hills of varying size ; 
and, therefore, it would be impossible to lay out one works 
to operate extensively in one place; as soon as the ore in 
one hill was exhausted, new branch lines would have to be 
laid down to the next available supply, which, owing to the 
broken nature of the country, might be at some distance, It 
must be remembered that one medium size blast furnace will 
at a minimum require 120,000 to 130,000 tons of ore per 
annum, and quite a moderate size plant will use 300,000 to 
100,000 tons. An iron ore deposit to justify the expenditure 
on necessary plant for economic mining on a large scale 
should contain seven to ten years’ supply of ore, and a consi- 
derable amount of exploratory work must be carried out on 
these particular deposits before their real value can be ~scer- 

tained. 

This Pretoria ore contains about 45 per cent. to 47 per 
cent. of iron, but is very siliceous, containing 24 per cent. of 
silica, and would be an expensive ore to smelt. The phos- 
phorus varies somewhat, but from different analyses sub- 
mitted I should expect the ore to yield a pig iron containing 
about .3 per cent. to .45 per cent. of phosphorus. 

This would make a good iron for foundry purposes, but the 
phosphorus present would necessitate using the basic pro- 
cess for converting it into steel. 

Airlie deposits.—These deposits are quite close to Airlie 
Station, one being on the north side and the other on the 
south side of the river, and each consists of two beds of mag- 
netic quartzite, the upper one about 7{t. thick, forming the 
surface of the ground over a very considerable area, and the 
lower one, 6ft. in thickness, about 7Oft. below. The forma- 
tion in both cases dips at an angle of about 6 deg. or 7 deg. to 
the west, and the upper beds form the surface and dip slope 
of the hills, both on the north and south side of Airlie 
Station, and Mr. Trevor estimates these form the surface of 
the ground for approximately 200 acres. The upper bed is 
almost identical in composition with the Timeball Hill 
deposits, containing about 46 per cent. of iron and 23.0 per 
cent. of silica. This deposit could be mined far more cheaply 
than any other I have had opportunity of visiting —in fact, 
the facilities for cheap mining are quite exceptional. It 
could be worked as an open quarry, and its proximity to the 
railway would enable it to be delivered on rail at a minimum 
cost. 

Pullenshoop and Boschmanskop deposits.—These deposits 
are on the High Veld, about 22 and 27 miles south-east of 
Middelburg, at Pullenshoop. There is an outcrop of hema- 
tite at what are known as the main workings, which disclose 
some magnetite of good quality. A number of shallow 
prospecting pits have been sunk to a depth of 6ft. to 8ft., 
which show that the ore lies at various depths below the 
surface, and varies greatly in thickness, passing into a fairly 
good hematite, and in places into a ferruginous shale. 

The deposit is so irregular and quantity exposed so small 
that as an iron ore deposit to be worked on a large scale it 
would be useless. There is a considerable quantity of old 
klip which is lying exposed on the surface, and also to be 
seen in the pits which have been sunk; but this is so 
irregular in quality that it cannot be regarded as commercial 
iron ore, and if it were desirable to mix it with other ores 
for smelting, I am informed there are various places much 
more accessible than Pullenshoop where it could be obtained. 

The hematite both at Pullenshoop and Boschmanskop is of 
very good quality, rich in iron, and low in silica, and even 
the shaly hematite contains 57 per cent. of iron, and only 
11.5 per cent. of silica, Should an iron industry start in the 
Colony a small quantity of these pure ores might be found 
useful to mix with the siliceous ores of Pretoria or Airlie, 
but unless they should be proved to exist in much larger 
quantities than is evident from existing workings, there is no 
possibility of this deposit forming the main supply for a large 
industry. 

Coal and coke.—To obtain as much information as possible 
on the important question as to the coking qualities of the 
different coals in the Colony, it was decided to ask the leading 
collieries to submit samples of their best coking coals. A 
number of these coals have been coked by Professor Stanley, 
and in many cases very good hard cokes have been obtained, 
which, although high in ash, would, so far as one is able to 
judge from small experiments of this kind, compare favour- 
ably with the second-class cokes largely used in many 
countries for metallurgical and other purposes. None of 
these coals were washed before coking, and, undoubtedly, 
eon better results would have been obtained had this been 
one. 

With a view of obtaining information as to the size of the 
seams and the cost of mining these particular coals, I visited 
Some of the principal mines in the Middelburg district. I 
found without exception that the coking coal was a selected 
portion of the seam being worked, sometimes forming the 
bottom and sometimes the top part of the seam, generally 
about 12in. to 14in. in thickness, although in some cases it 
was considerably thicker. This was known as ‘‘ smithy ”’ 
coal, and was stated to form the best portion of the entire 
Seam, and the separation of it from the main portion of the 
Seam would so impoverish and lower the average calorific 
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value of the coal, that in some cases it would be impossible 
for the colliery to sell the remaining portion of the coal at a 
profit, and in other cases it would be impossible to supply a 
coal to fulfil the conditions of their existing contracts. In 
small quantities the coking coal is supplied for smithy 
purposes, and fetches from 20s. to 25s. per ton at the pit bank. 

The general opinion was that taking into consideration the 
cost of mining separately, the reduction in their main 
output, and general dislocation in working the mine, and the 
impoverishment of their main supply, that they could not 
afford to separate the coking portion of their seam at a price 
at which it would pay to make coke commercially for metal- 
lurgical purposes. There were two or three exceptions, 
however, to this view, and the opinion was expressed verbally 
that, owing to the position of the coking portion of the seam in 
some cases, it could be mined separately and delivered at 
bank for about 7s. 6d. per ton, and one colliery considered 
they would be able to reserve a portion of their colliery to 
supply this class of coal. If suitable coal could be supplied 
in quantity at about 7s. 6d. per ton a coke could be made 
for about 20s, to 22s. 6d. per ton in an up-to-date coking 
plant, but it would have to be done on a large scale. 

It would be extremely difficult to manufacture a satis- 
factory coke from coal supplied from a number of collieries. 
In the event of unsatisfactory coal being sent from one or 
more collieries it would be very difficult, if not impossible, to 
say from which colliery the inferior coalcame. On the other 
hand, if one colliery put down a coking plant to supply an 
iron and steel works, the latter would be entirely in their 
hands, for the quantity required would not be sufficient for 
another colliery to enter into competition. The only satis- 
factory solution would be for the Iron and Steel Company to 
own its own colliery and coking plant, and sell the non- 
coking portion of their coal seam in the open market. 
Before, however, the erection of a coking plant could be 
recommended it is absolutely necessary that large samples 
of coal should be coked in a modern coking oven under 
normal conditions, as it would be most unsafe to rely upon 
the results of small pot experiments as to the coking 
qualities of the various coals without further confirmation. 

The average cost of coal at bank in the Transvaal is, 
according to the official returns, 5s. 1d. per short ton, 
although the larger mines I visited are mining at a con- 
siderably less cost ; making every allowance for this, 7s. 6d. 
per ton for the selected coking coal seems a very low 
figure, when all the extra labour and reduced output, &c., 
is taken into consideration. This figure therefore must not 
be taken as my estimate, as it is quite possible that the 
collieries when it comes to actual business might find it im- 
possible to supply at this price. 

There seems considerable probability there will be an 
increasing demand for coke for suction producer plants, and 
as a very strong mechanical coke is not necessary for this, 
the production of a soft coke from coals low in ash might be 
worth the consideration of coalowners for this purpose ; the 
demand would be comparatively small and would not justify 
the erection of a large battery of modern coking ovens with a 
by-product recovery plant. 

Limestone.—From the information furnished me by the 
Mines Department and obtained from various other sources, 
it is clear that the known deposits of limestone suitable for 
blast furnace purposes are very few and the quantity is very 
limited. 

I have visited the cement works near Pretoria, and 
examined the limestone which they are at present using, 
which is obtained from the travertine at Pienaar’s River, but 
this is far too siliceous for economic use in the blast furnace. 
The Uitloop Lime Works, situated five miles beyond 
Potgietersrust, and 143 miles from Pretoria, have several 
quarries, some of which give a very good limestone. The 
quarries belong to the Dolomite series, and according to Mr. 
Trevor’s report the limestone is so irregularly mixed with 
dolomite and unworkable stone as to detract seriously from 
its value. They produce about 690 tons of burnt lime per 
month, and this fetches 50s. per ton in Johannesburg. 

Godwan River limestone—A very pure limestone 
occurring in veins is being worked near Godwan River 
Station, and I visited this district with Mr. Trevor. The 
stone at present being won occurs in a vein about 6ft. wide, 
occasionally widening at places to 12ft., and other veins 
vary from 2ft. to 8ft.; as it is all underground mining, the 
costs are high, and it does not exist in sufficient workable 
quantities to supply anything approaching the amount 
required for a blast furnace plant. 

Pretoria limestone.—In the dolomite near Pretoria deposits 
of limestone similar in quality and character to that found at 
the Godwan River are now being worked on several farms 
south-west of Pretoria ; but the amount of mining carried 
out has been so limited that the Mines Department have not 
been able to form any reliable estimate as to the quantity 
probably available. 

Belfast limestone.—This, so far as quantity is concerned, is 
by far the most promising deposit, as it occurs in a massive 
bed 20ft. to 30ft. thick ; but unfortunately it is of very in- 
ferior quality, and contains only 774 per cent. of carbonate 
of lime. 

Some of these impure limestones could be used for blast 
furnace purposes, mixed with the more pure varieties, but 
they would be very uneconomical, especially when used with 
the very siliceous iron ores available. A certain proportion 
of dolomite could also be used, especially if a deposit as low 
as possible in magnesia were selected, and unless other 
deposits are discovered or known deposits on further working 
develop to a greater extent than is anticipated this is 
probably what would have to be done. At blast furnaces in 
Europe the cost of limestone delivered at the works seldom 
exceeds 5s. per ton, and in many cases it is obtained for less, 
but under the very best circumstances I do not think that 
good limestone could be mined and delivered to any works 
between Witbank and Pretoria under 20s. per ton, and then 
not in the quantity required. The only hope is that if there 
were a demand for a large quantity of about 500 tons per 
week—the minimum required for a blast furnace—this would 
so stimulate prospecting that new deposits might be found 
which could be worked at a low cost, although from the 
geology of the country this does not seem very probable. 

SUMMARY re RAW MATERIALS. 

(1) Iron ore.—There are large deposits of magnetic 
quartzites near Pretoria which could be mined at a moderate 
cost, and similar deposits at Airlie which could be mined at 
a low cost. Both these deposits require systematic prospect- 
ing to prove the quantity and average quality over a con- 
siderable area. 








The analysis of outcrop samples show about 46 per cent. 








of iron and 24 per cent. of silica, and ore of this composition, 
if mixed with a small proportion of the richer non-siliceous 
ores known to exist in smaller quantities in other localities, 
could be smelted to produce a pig iron suitable for steel- 
making by the basic process. Small quantities of the titani- 
ferous ores also might be used, but at first it would be most 
undesirable, and might be disastrous, to add to the initial 
difficulties incidental to starting a new industry by using 
these ores. 

It must, however, be remembered that the smelting of 
these quartzite ores will always be more costly than less 
siliceous ores, as larger quantities of limestone and coke will 
be required. , 

(2) Limestone.—The supply of a suitable limestone is a 
very serious difficulty, both in respect to quantity and 
quality, and although it may be possible to use the inferior 
limestones in admixture with some of the more pure varieties 
and small quantities of dolomite, this means more materials 
charged into the furnace, and consequently larger quantities 
of coke are required for smelting. y. 

(3) Coke.—Although the small experiments give promising 
results, the question as to the possibility of making a hard 
metallurgical coke suitable for blast-furnace requirements has 
not been definitely determined, and before the manufacture 
of iron is seriously considered this point should be con- 
clusively proved by coking experiments conducted on a large 
scale. 

Assuming these experiments give satisfactory results, it 
must be remembered that owing to only a portion of the coal 
seams being coking coal, the separation of this from the other 
portion of the seam entails additional expense, and the cost 
of producing coke under such conditions must always be con- 
siderably more than in most iron-producing countries. 

(To be continued.) 








Motor FirE ENGINES FOR SALFORD.—Two petrol motor fire 
engines of Merryweather'’s ‘‘ Hatfield” pattern were recently 
tested at Salford. Each of the machines has a pumping capacity 
of 450 gallons per minute, and is fitted with arrangements for 
carrying a 60ft. fire escape. When lifting water from a total depth 
of 24ft., pressures of 1401b. to the square inch were maintained on 
jets lin. in diameter. With a single jet 1gin. in diameter a pump 
pressure of 120 lb. to the square inch was maintained through 
25 yards of 4in. diameter hose. The pump on these machines is 
of the reciprocating type. The machines can travel at a speed of 
30 miles an hour on the level. 

NaTIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.—A 
meeting was recently held in Manchester for the purpose of form- 
ing a Northern Section of this Association. It was resolved that 
this section should be formed Mr. B. Longbottom was elected 
honorary secretary, and as the outcome of the meeting the follow- 
ing firms have since joined the Association :—E. Brook, Limited ; 
H. T. Boothroyd, Limited ; Clarke, Chapman and Co., Limited ; 
Evered and Co., Limited ; Liverpool Electric Cable Com- 
pany, Limited ; Bertram Thomas ; and Wright and _Wood. 
Several other firms agreed to join, and have since sent in their 
applications. The result, therefore, is that a strong section of this 
Association is now formed, consisting of firms in the North of 
England, which will deal with local matters directly. 


Tue Prxinc-Katcan Rattway.—Further details have been 
published recently concerning the line of railway which has been 
laid down from Peking in a north-westerly direction to Kalgan, 
the old fortified town near the Great Wall. This line is the first 
stage in the railway which is to be constructed in course of time 
across Mongolia to Urga and thence to Kiakhta, the Siberian town 
on the Chinese frontier, 180 miles south-east of Irkutsk. This is 
the first railway to he laid down on Chinese soil by Chinese engi- 
neers and by the aid of Chinese capital. The line was begun in 
October, 1905, and it was thrown open to traffic throughout its 
entire length on September 24th, 1909, although the official opening 
took place on October 2nd, 1909. The length of the Peking-Kalgan 
Railway is 370 li, or about 113 miles. It runs over 125 bridges, of 
which 104 are built on steel girders, which were supplied either by 
the Chinese steelworks at Shanghai-Kwan or else from England, 
The rolling stock consists of 24 locomotives, 46 passenger coaches, 
372 trucks and 12 brake-vans, each of 30 tons. Nine locomotives, 
each of 54 tons, and all the rolling stock were made in the works at 
Tong-Shan, and the remaining fifteen locomotives were supplied by 
England or the United States. 

Some Larce TurRBINES.—Up to a short time ago Norway held 
the world-record of possessing the most powerful turbines, namely, 
those at Rjukananlagget. These turbines are each of 14,450 brake 
horse-power, this power being attained by two runner wheels, 
each developing half the power. These figures have now. been 
largely exceeded, inasmuch as Escher, Wyss and Co. have sent 
from their works at Zurich three Pelton turbines destined for 
Necaxa, the output of each of which will be 16,000 brake horse- 
power under normal head, and about 18,000 brake horse-power 
under overload. This power is obtained by a single runner wheel 
fitted with the makers’ patented buckets and mounted on a 
vertical shaft. The diameter of the runner is 8ft. 8in. The wheel 
is driven by four jets of water under a head varying from 1280ft. 
to 1345ft. The speed attains 300 revolutions Ba minute. Each 
turbine is fed by its own pipe line, which is 2500ft. in length and 
3ft. Sin. to 4ft. diameter. The largest Francis turbine built 
hitherto is working at the Feather River Power Plant of the Great 
Western Power Company, California, and develops 18,000 brake 
horse-power. The head in this case is 525ft., and the speed 400 
revolutions per minute. In this instance also the power is attained 
with one runner only. 

Tur Sociery OF ENGINEERS, LNCORPORATED.—The first vacation 
visit of this session took place on Thursday, May 19th inst., when 
a party of members of the Society and their friends visited the 
printing works of Cassell and Co., Limited, La Belle Sauvage, 

udyate-hill, E.C. The works, which give employment to about 
1000 persons, cover an area of nearly two acres, and consist of ‘Six 
floors. Five of the floors are built in the form of galleries, 
surrounding a well, over which is the glass roof giving light to all 
the floors, and especially to the ground floor, where all the heavy 
printing machinery is placed. On the sixth, or top floor, is situated 
the composing room and the electrotyping department ; on the 
fifth floor are the stereo foundry, press room, colour room, and 
store rooms; on the fourth floor the iithographing department, 
magazine room, plate room, news stereo foundry, and offices of the 
art department ; on the third floor the editorial offices and the 
electro sales department ; on the second floor the warehouse, and 
on the ground floor the machine room and paper store. On the 
level of La Belle Sauvage Yard are the publishing and advertising 
departments. Immediately above the publishing office is the 
counting-house on the first floor, stock department on the second 
floor, and the binding department on the third and fourth floors ; 
whilst opposite, on the other side of the yard, are the offices of the 
general press, production and publicity departments, and the 
editorial offices of several publications. The composing depart- 
ment contains a large battery of linotype and monotype composing 
machines. The stereotyping and electrotyping departments are 
well fitted. In the machine department the machinery is of the 
latest type both in flat-bed and rotary, and on one floor alone there 
are as many as forty machines printing the various publications of 
the house. In the bindery may also be seen some of the latest 
appliances—the machinery comprising folding, gathering, wrapper- 
ing, stitching, glueing, and cutting machines, 
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TWO NEW MACHINE TOOLS. 


A BORING lathe of up-to-date design has recently been | 


built by Geo. Richards and Co., Limited, Broadheath, Man- 
chester, for a well-known firm of motor car manufacturers. 
It has been specially designed for boring live axles, steering 
columns, crank shafts, &c., from the solid bar, but is 
equally applicable to other kinds of work. 
from the accompanying general view above, the bed is of 


massive section, carried on two legs having wide surfaces and | 


surrounded by troughs. These troughs are drained into a 
central tray fixed between them, from which the cutting 
lubricant is lifted by means of a pump. It will also be noted 
that the fixed headstock is cast solid with the bed, and is thus 
capable of withstanding heavy thrusts without the possibility 
of disalignment. 


As will be observed | 


The cone has three steps, 11#in., 13gin., | 


| edging pipes when required. Attached to this saddle and 
| also on the regular standard table are two vices for securing 
the pipes. These are fitted with self-centring blocks having 
right and left-hand screws. The tops of the vices are further 
| secured by means of a long bolt to hold the pipe firmly. 
Each head has independent driving gear, enabling flanges of 
different diameters to be dealt with at the proper cutting 
speeds. The machine under review will deal with flanges up 
to 22in. diameter and pipes 10ft. long, but it is also made 
for larger sizes. It has been supplied to a firm of suction 
| gas plant makers. An important feature about this machine 
is that the vice can be removed from the table when desired, 
and may be replaced by the usual revolving table, and the 
machine may thus be used for all its ordinary functions of 
facing, boring, drilling, and milling. 


and 15in. diameter, and is wide enough to take a 4in. belt. 


It is provided with friction back gear which, with two speeds 
of the countershaft, gives twelve speeds to the spindle. The 
latter has a 2in. hole bored through it, and is provided witha 
heavy three-jaw self-centring scroll chuck for gripping one end of 


the work, the other end running in a massive three-pin steady | 


Mounted on the bed is a saddle which can be moved 


rest. 
secured in any position to suit varying lengths 


and 


|NEW KRUPP SIGHTS FOR FIELD ARTILLERY. 


MESSRS. KRUPP have recently brought out new sights 
which are in many respects an improvement on their well- 
known independent line of sight gear. The old gear, though 














UNIVERSAL FACING AND BORING MACHINE 


of work. On the top of this saddle is a slide carrying a four- 
sided turret head, and having an automatic traverse of 
3it., with quick adjustment by means of the hand wheel 
shown. The saddle is also provided with a trip motion, so 
that the feed may be disengaged at any predetermined point 
of its travel. Articles up to 4ft. long can be taken between 
the chuck and the end of the saddle. Atoneend of thesaddlea 
steady rest is fixed to receive the end of the boring bar, and 
thus guide it close up against the work. Six changes of feed 
are provided, operated by levers at the front of the bed. The 
centre trunnion of the turret head is bored to receive the end 
of the lubricant pipe, enabling the liquid to be fed up the 
centre of the hollow boring bars to the cutting point. The 
capacity of the machine is limited to work 20in. diameter, 
while pieces up to Tin. diameter can be received by the three- 
pin steady rest. 

The same makers have recently constructed the double 
head universal facing and boring machine shown above. 
This tool is intended for dealing simultaneously with both 
flanges of straight pipes, and consists essentially of 
Richards’ single head machine with a bed of increased 
length, and having on the opposite end of the bed a saddle 
carrying a second head at a fixed centre. This saddle can be 
moved to any position on the bed, and the head has 12in. | 
hand and self-acting longitudinal motions for the purpose of | 


efficient, is objected to on account of the complication of the 
mechanism, and has been adopted only by a minority of the 
States to which Krupps have supplied field-gun equipments. 

The principle of the independent line of sight gear is that 
the sights are independent of the gear employed to give the 
range elevation to the gun, so that the layer’s telescope 
remains directed on the target although the elevating number 
may have to alter the elevation of the gun. This is usually 
accomplished by attaching the sights to an intermediate 
carriage, or its mechanical equivalent, interposed between the 
carriage and the cradle on which the gun slides in recoiling. 
The objection to this is the impossibility of correcting the 
sight for the drift due to the rifling, or for the lateral deviation 
caused by one wheel being higher than the other. To apply 
these corrections the sight must be capable of revolving about 
a pivot parallel to the axis of the gun. This principle was 
first brought out in Colonel L. Scott’s reciprocating sight, 
upon which invention all modern gun sights are based. 

In equipments with intermediate carriages it is impossible 
to keep the axis of the sight pivot parallel to that of the gun, 
since the gun has to be elevated with respect to the inter- 
mediate carriage. Messrs. Krupp therefore hit upon the 
idea—already patented by Colonel Scott in 1898—of pivoting 
the sights upon the cradle. To avoid any movement of the 
sights when the gun is elevated, the back sight is connected 
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by transmission gear to the elevating wheel, so that 
gun and cradle are elevated the back sight, which is attached 
to the cradle, is moved through an equal are in the opposite 
direction, and the sighting telescope still remains directed on 
the target. " 

The 1910 improvements in the Krupp sight are :—(q) The 
dial upon which the range elevation is indicated jg now 
attached to the sight, and is so placed that the elevating 
number can see it over the breech of the gun. This poe 
one set of transmission gear, namely, that connecting the 
elevating wheel with the dial. (b) The cross-level on the 
sight, by which the sight is levelled to eliminate the effect of 
difference of level of wheels, is now fitted with a prismatic 
reflector, so that the bubble is visible to the elevating number 
on the other side of the gun. The duty of cross levelling the 
sight is now transferred from the layer, who has too inuch to 
do, to the elevating number, who has too little. (c) The 
radius of the are sight, by which elevation is given, is reduced 
giving a more rigid and more compact construction. (d) The 
transmission gear between sight and elevating gear is now 
fitted with a split pinion, consisting of two narrow pinions on 
the same axis connected by a torsion spring to eliminate back. 
lash. (e) The panorama telescope (described and illustrated 
in THE ENGINEER of June 25th, 1909) is now fitted with a 
collimateur finder for picking up targets. This consists of 


as the 





square prism of clear glass with the front surface ground to 

| the shape of a lens, giving a so-called optical line of sight, 

| and is much easier to use than open sights. 

Altogether the 1910 Krupp gun sight may be considered a 

| practical and serviceable instrument, free from most of the 
objections as regards weakness and complication which have 

| been urged against earlier patterns. 

| 

| 

| 


CATALOGUES. 


| W.N. Brunton AND Son, Wire Mills and Rope Works, Mussel 
| burgh, Scotland.—A little booklet has been forwarded to us which 
| gives particulars of wire ropes and fittings for mining purposes, 

| FrReeBURY AND Co., 187, High-street, Harlesden, N.W.—This 
firm has sent us some samples of water-proof paint, which has 
been specially prepared for preventing rust occurring on steel 
structures, 

H. J. H. Kina anp Co., Limited, Nailsworth, Glos.—This is 
a concise little pamphlet, which has reference to the Whitmore 
brake engine and over-wind prevention gear for steam and elec 
trical winding engines. 

L. Scouser, 138, Southwark-street, S.E.—Two catalogues have 
been forwarded to us by this firm. One has reference to single 
and double-acting power presses, dial feed presses and reducing 
presses, and the other deals with screw presses. 

LANGDON-Davis Motor Company, Southwark Works, Deverell 
street, London, S.E.—This firm has recently issued a new set of 
price lists relating to polyphase motors for 50-cycle circuits and 
single-phase motors for periodicities ranging from 40 cycles to 100 
cycles, 

CRAIGTON ENGINEERING Works, Craigton-road, off Paisley 
road, Glasgow.—From- this firm we have received a neat little 
catalogue dealing with high-speed steam engines, petrol and 
paraffin engines, Pelton water-wheels, and foundry moulding 
machines, &c, 

MATTHEW WYLIE AND Co., 57, Robertson-street, Glasgow. 
A catalogue sent to us by this firm deals with box-making 
machinery. It illustrates and describes a large number of 
machines for performing various operations in connection with 
box and packing-case making. 

Sremens Brotuers, Tyssen-street, Dalston.—Price lists Nos. 3 
and 4 have reached us, They deal with ‘‘Onewatt” battery 
lamps constructed for pressures of from 2 to 16 volts. These lamps 
have drawn-wire filaments. Their life is said to be long, and they 
consume about one watt per candle-power. 

THE INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH Works 
Company, Limited, Silvertown, London, E.—A_ new list. of 
mechanical and sundry india-rubber goods has been issued by this 
firm. This list cancels all previous publications and embodies all 
the company’s latest productions in the way of mechanical and 
sundry india-rubber goods, 

Time Reoatsters, Limited, Queen Victoria-street, 
E.C.—-A pamphlet has reached us which is descriptive of the Dey 
time registers. These machines are made to register the time of 
workpeople in groups of 30, 50, 100, 150, or 200. The time of each 
| person is recorded in plain figures on a line opposite the number 


of the man either for a day or for a week, as desired. 
| 
j 
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BALCKE AND Co., Limited, 27, Clement’s-lane, Lombard-street, 
E.C,—A list to hand from this company shows the British firms 
which have been supplied with Balcke water-cooling towers up to 
the end of last year. Collectively, these deal with over 15,000,000 
gallons of water per hour. We note that there are over 2000 of 
these water-coolers distributed in various parts of the world. 


MASCHINENFABRIK OERLIKON, 34-35, Oswaldestre House, Nor- 
folk-street, Strand, W.C.—This is a pamphlet descriptive of a new 
five-speed three-phase motor. The statoris wound with three dif 
ferent windings. With asupply frequency of 42 cycles per second 
— of 210, 420, 630, 840, and 1260 revolutions per minute are 
obtained. From the same firm we have received a pamphlet deal- 
ing with mixed pressure turbines. 

THE Linpe British REFRIGERATION ComMpaNy, Limited, 
Queen Victoria-street, London, E.C.—‘‘ Ice-making and Refrigerat- 
ing Machinery on the Linde System” is the title of a well compiled 
little pamphlet which has recently been forwarded to us by this 
firm. The Linde system of refrigeration is described in a concise 
manner, and much information is given which should prove of 
interest to those associated with cold storage and ice-making 
work, 

SIEMENS BROTHERS, Caxton House, Westminster.—Pamphlet 
No. 500 has reached us. It is an interesting and well illustrated 
publication, and deals with the company’s Woolwich and Dalston 
works. The Woolwich works were established in 1864, and now 
cover an area of about 15 acres. During the period 1904- 
1905 the dynamo and moter branch of the business was transferred 
to the new works at Stafford, which are described in another 
pamphlet. The Dalston works were taken in 1908 for the pur- 
pose of manufacturing tantalum lamps. 


Tae NortH British Locomotive Company, Limited, Glasgow. 
—This company has sent us an interesting production in the shape 
of a well-illustrated catalogue descriptive of the numerous engines 
recently supplied by the company to the various Argentine rail- 
ways, Each illustration is accompanied by numerical and other 
details relating to the engine, and, taken altogether, the catalogue 
should be found highly interesting by many in this country as 
well as abroad. As the catalogue is intended principally for use 
at the Buenos Ayres Exhibition now open, the company has issue¢ 
it in duplicate, the second being in Spanish. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


F om our own Correspondent.) 


Ironworks Active. 

THe ironworks have, this week, been active, following 
ist week’s holiday suspensions, and ironmasters have been 
trying to overtake backward orders, Buying has again been 
resumed, though not at present ona large scale, and it will be next 
week before business gets hack into a really normal condition. 
More orders would be very welcome at the mills and forges, and 
an increase in the arrival of specifications for delivery under old 
contracts would be equally welcomed, 


upon Ik 


Manufactured Iron Prices. 

There was scarcely enough business transacted on’Change 
this—Thursday—afternoon in Birmingham to test manufactured 
iron prices very seriously, but such orders as were placed after the 
holidays certainly did not represent any advance in any direction. 
With a rather easier tendency in pig iron, firmness in finished iron 
yrices was hardly to be looked for. Values were named at: 
Marked bars, £8 ; second grade ditto, £7 ; merchant bars, £6 5s, 
to £6 7s. 6d.; hoops, £6 15s.; gas tube strip iron, £6 10s. to 
£6 12s. 6d.; rivet iron, £6 15s, to £7 ; sheets (black), £7 10s. for 
doubles and £8 to £8 2s, 6d. lattens ; galvanised sheets of 24 w.g., 
£11 (average) f.o.b, Liverpool, or equal-distanced outports. 


Unmarked Bars and Price Regulation. 


It is understood this week that the report of the Com- 
mittee appointed by the Staffordshire unmarked bar makers to 
consider the advisability of again establishing an association for 
regulating prices is unfavourable. The exact report is not avail- 
able at date of writing, but the general impression upon the market 
is that the Committee's finding is that the number of firms willing 
to join is insufficient to make the proposal a success, There are 
several reasons to account for this. In the first place, the makers 
engaged in the Staffordshire common bar trade are so numerous. 
perhaps as many as 40 or 50—that the Association could only exist 
in a rising market, which certainly is not what we possess at the 
present time, Next, the policy which it was proposed to enforce 
of attaching pecuniary penalties to any breach of the Association’s 
regulations has been distinctly unpopular with the great majority 
of the firms solicited, which—in the bar trade at least-—were 
entirely new to any such experience, 


Belgian Competition Maintained. 

But perhaps the most serious hindrance to any price 
regulation movement at the present time, as has been intimated in 
this letter for several weeks past, is the existence of Belgian iron 
dumped in this district. Instead of diminishing, this competition 
appears to be becoming increasingly severe. Continental agents 


Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s, 6d.; boiler 
20 rH £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder, and 
widge work, £7 to £7 5s.; English billets, £5 5s. to £5 10s. ; 
foreign ditto, £5 to £5 2s, 6d.; cold drawn steel, £9 5s. to 
£9 10s, Copper: Sheets, £70; tough ingot, £61; best selected, 
£61 per ton. Copper tubes, 84d.; brass tubes, 67d.; condenser, 
7#d.; rolled brass, ae ; brass wire, 64d. ; brass turning rods, 
63d.; yellow metal, 6d. per lb. Sheet lead, £16 15s. per ton. 
English tin ingots, £148 15s. per ton. 


The Lancashire Coal Trade. 

Contrary to expectation, there was a good attendance on 
the Manchester Coal Exchange. Of course the hot weather had 
adversely affected the demand for house coal, but in shipping and 
bunkering coal the tone was rather cheerful than otherwise. 
Steam coal was steady generally. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is not much business being done in the hematite 
iron trade, and the demand from all sources represents a much 
smaller bulk of metal than the aggregate of sales for some time 
past. But makers have regulated the position by means of a 
reduced output, and now the production practically assimilates 
itself to the rate of consumption. Orders are not so largely 
held as they have been, but makers nevertheless for the most 
part have orders in hand for three months to come, and 
are picking up business every day, which will enable them to 
dispose of the iron they are producing without any chance of any 
increase in stocks. There is now in warrant stores 29,413 tons of 
iron. Prices this week are at 68s, for makers’ iron net f.o.b. and 
66s. 3d. for warrant iron sellers cash, buyers 6d. less. Special 
hematites retain their value at 70s. to 74s. per ton, and orders for 
high-graded iron are very well held. The sale of ferro-manganese 
and spiegeleisen is well maintained. Scrap iron is selling well. 
Business in charcoal iron is only moderate at present. Tron ore is 
in steady demand at 13s, 6d., 17s. 6d., and 20s, 6d. for ordinary, 
medium and best classes net at mines, Foreign ores are being 
largely imported. 


Steel. 

There is not a very brisk business in steel, as the mild 
steel department of the Barrow Steel Works is at a standstill, 
owing to the inability of makers to make mild steel at a profit 
under present conditions. The Derwent works are also idle, as 
they are undergoing alterations. They are being changed so that 
while rails will cease to be produced, wheels and tires will take 
their place. The Bessemer department is fairly busy. Heavy 
rails are still at £5 10s. net f.o.b. 

Shipbuilding and Engineering. 
The Brazilian battleship Sao Paulo is now undergoing her 


trials on the Clyde, and the British scout Liverpool is ready to 
proceed north to go through her trials. The Brazilian Dread- 





are offering No, 2 Belgian bar iron at less and less price. It is 
being pressed upon this market at £5 11s. delivered, against £6 
and £6 2s. 6d., the home price, and some agents are said to be 
willing to sell at even below the £5 11s, quotation. 


Pig Iron. 

There has been more buying of pig iron this week than 
recently, but consumers have not come forward with as much | 
anxiety as producers counted on, and it cannot be said that prices | 
are tirmer. On the contrary, the easing off reported last week has | 
continued, and with the approach of summer weather, when con- 
sumption will necessarily be curtailed at the forges and an increase | 
of stocks is certain to occur at the furnaces, quotations cannot now | 
be expected to strengthen. Prices on ‘Change to-day in Birming- 
ham were quoted :— South Staffordshire common forge iron, 48s, ; 
part-mine, 50s, 6d. to 51s, 6d.; Northampton forge, 49s. 6d. to 
ols.; Derbyshire, 50s. 6d. to 51s, 6d.; South Staffordshire all-mine 
forge iron, 85s,, and foundry ditto, 90s, per ton. 


Manufactured Steel. 

The recent very gratifying condition of the manufactured 
steel trade shows no signs of giving way, particularly as concerns 
heavy descriptions, and all the mills are fully occupied. It is 
exceedingly satisfactory to the steelmasters of this district to learn 
that the Scotch plate and angle makers have not been so busy as 
now for several years. This activity in the North means less com- 
petition for the Staffordshire district, and the news is very wel- 
come, Those who had expected a reduction in steel prices as a 
result of the recent misunderstanding between the Scotch and 
Cleveland steelmasters happily seem likely to be disappointed, 
and the tendency of the market is now towards advance rather 
than reduction. Mild finished bars are selling in this district at 
£6 lis. to £7 ; angles, at £6 7s. 6d. to £6 10s.; joists, at £6 5s,; 
Lancashire boiler plates, at £7 12s, 6d.; and marine boiler plates 
at £7 17s, 6d. 








Railway Rolling Stock Anticipations. 

Great hopes have been raised this week amongst the 
Binningham district railway rolling stock and wheel and axle 
firms, and also amongst some of the railway bridge builders in 
South Staffordshire, arising out of the information of the securing 
by Messrs. Griffiths and Co., Limited, of the Chilian railway con- 
tract for four and a quarter millions sterling. Mr. J. Norton 
Griffiths, the head of the London firm, happens to be the 
sitting nember for Wednesbury, near Birmingham, and the Bir- 
mingham railway wagon building firms have already benefited 
considerably from his connection also with the construction of 
the Arica-La Paz Railway, work upon which was begun last June. 
Other wagon and passenger coach contracts for this last mentioned 
line are at the present time under consideration, and some of them 
are certain to come to Birmingham firms. Rolling stock for the 
Chilian Railway will be wanted later on, though there will, of 
course, be no need to order this until some progress has been made 
with the construction of the line. 





NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 
MANCHESTER, Wednesday, 
A Brief Session. 

THERE was a sparse attendance on the Iron Exchange, 
there being scarcely a buyer on the boards. The fact that the 
major portion of the foundries and engineering shops had only 
commenced this morning, having been closed for the whole of 
Whit-week, would account for this slack state of things. In pig 
iron, so far as could be ascertained, the change was in Scotch, 
which was quoted 6d. per ton lower, but in this as in other depart- 
ments there was not sufficient business being done to test prices. 
Manufactured copper was weaker, and English tin ingots rather 
lower, Sheet lead dull and unchanged. 


Quotations. . 
Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 5)s. ; 


Derbyshire, 56s, 6d. co 57s.; Northamptonshire, 58s. to 58s. 6d.; 
Middlesbrough, open brands, prompt, 59s, 1d.; May-June, 60s. 
Scotch : Gartsherrie, 61s. 6d. ; Glengarnock, 60s. 6d.; Eglinton, 
60s., delivered Manchester. West Coast hematite, 68s.; East 
Coast, ditto, 67s, 6d., both f.o.t. Delivered Heysham: Gart- 
sherrie, 59s, 6d.; Glengarnock, 58s. 6d.; Eglinton, 58s. Delivered 
Preston: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 6d.; Eglinton, 
59s, Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 
to £8 2s, 6d. Steel: Bars, £6 15s.; hoops, Lancashire, £7 7s, 6d, ; 








nought floating dock will soon be ready for launching in three 
sections, and the Aberdeen floating dock is almost ready for taking 
the water. Work in the construction of the British battleship- 
cruiser Princess Royal is proceeding rapidly. Engineers remain 
very busy. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions, 

WHETHER due to the great interruption of business last 
week or not, the fact remains that general trade is still remark- 
ably quiet, and the easing off in prices in the iron market is not 
inducing consumers to come forward. Despite these apparently 
weak features, however, the general volume of work in the steel 
trades at any rate is well maintained, and there is no doubt that 
operations can be carried on, taking the steel industry as a whole, 
on a more profitable level than a few months ago. The consump- 
tion of the superior classes of hematite is on a good scale. But, as 
just indicated, current business is very quiet. There is, however, 
no tendency to take a despondent view of the immediate future, 
although the position of the railway steel industry could hardly be 
worse. In the coal trade the restricted outputs have depleted 
stocks at’ the pits. 


House Coal. 

The sudden arrival of hot weather has not improved the 
position of house coal so far as spot lots are concerned, but the 
colliery position is still very firm with regard to contracts, and there 
has been no reduction in the quotations of 1s, advance on expiring 
contracts. Best Barnsley, 12s. 6d. to 13s. 6d. per ton; ditto, 
secondary sorts, 10s. 6d. to 11s. per ton at the pits. 


Steam Coal and Gas Coal. 

In common with other branches of the coal trade, there 
has been little activity in steam fuel, either on export or other 
account, and best hards are still quoted at from 9s. 3d. to 9s. 6d. 
per ton at the pits. It is fully expected that a good deal of move- 
ment in this market will be observed shortly. As regards gas coal, 
it must be recorded that owing to Durham competition, there is 
some doubt as to whether the 1s. per ton advance will be fully 
maintained, for contracts have been made under this figure, and on 
the whole prices are rather easier. 


Slacks and Coke. 

Owing to the considerable setting down of pits last week 
throughout the district there is quite a scarcity of slacks, and at 
the present moment supplies are very difficult to secure. The 
deficiency will only be temporary, but it has naturally greatly 
added to the already strong position of the market. Nominal 
prices are still:—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, fs, 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. The easier 
tone which we have noted in coke during the past week or two 
continues, and we now quote as follows :—Best washed, 12s. 6d. to 
13s.; unwashed, 11s. to 12s. per ton, at the ovens, these figures 
showing a reduction of about 6d. per ton on recent rates. 


The Iron Market. 

It is still very difficult to gauge the position of the iron 
market, owing to the inactivity of business. What weakness 
there is, however, is undoubtedly in the ordinary foundry and 
forge iron produced locally, and is not shared by the superior 
classes of hematite from the. West and East Coasts, This is 
explained by the relatively good condition of the steel trade 
compared with the finished iron trade, and below we give a strik- 
ing illustration of this fact. Some of the Derbyshire makers are 
offering iron at about 1s. below the figures quoted below, but the 
Lincolnshire furnace owners, who are all in the Association, are 
not pressing sales, and may be said to be quite off the market. 
Hematites are 80s, to 81s. for West Coast and 75s, to 76s. for East 
Coast. Other quotations, net, delivered Sheffield or Rotherham, 
are :—Lincolnshire, No. 3 foundry, 53s. 6d.; No 4, ditto; No. 4 
forge, mottled and white, 52s, 6d.; basic, 55s.; Derbyshire, No. 3 
foundry, 53s.; ditto, No. 4 forge, 52s. per ton. Foreign billets are 
once more making their appearance, and are being rather per- 
sistently offered, as low as £4 15s., delivered here, being accepted, 
or 10s, below local dead soft qualities. 


The Finished Iron and Steel Trades. 


, There is absolutely no improvement to record in the posi- 
tion of the finished iron trades, and this accounts for the stagnant 
condition of the commoner pig irons, The ironfoundries are very 


slack, there being great quietude in ordering engine work ; but, 
on the other hand, the steel foundries are active, with better 
employment than even two months ago. It is stated that as a 
result of this activity in the steel foundries there are many more 
moulders now employed than for many months past, and this 
despite the slackness at the ironfoundries. To a large extent this 
is deo to the preference which is shown by engineers for steel 
castings over iron castings, a preference which is becoming more 
and more pronounced as time advances. In other branches there 
is little change to note, the armament and special steel depart- 
ments being active, as are also railway steel and almost all kinds 
of rolled material slack. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

THE market is better than it was before the holidays. but 
still there has not been anything like the improvement which most 
people expected to see this week, and which is justified by the 
activity that is shown in the finished branches of the iron and 
steel trades. A revival in these is always held to presage increased 
activity and better prices in the market for raw materials. The 
warrant market continues to be irregular, though it is reported 
that the weak holders have all cleared out, and that warrants are 
in the hards of strong people. Yet any advances that are made 
cannot be maintained for more than aday or two. There has been 
more inquiry this week for Cleveland pig iron than has been 
reported heretofore this month, but it cannot be said that much 
actual business has been reported. On Tuesday 50s, 3d. 
per ton was the price of No. 3 Cleveland pig iron for early f.o.b. 
delivery ; it was generally quoted, and in a few cases realised. 
The leading makers, however, would not let their iron go at such 
a*poor figure. On Wednesday second hands were accepting 
50s. 14d. per ton for No. 3. No. 1 was at 52s. 9d., No. 4 foundry 
at 49s, 6d., No. 4 forge at 49s. 3d., and mottled and white at 
48s. 9d., all for early f.o.b. delivery. The supply of the lower 
qualities is small, hardly equal to the requirements, and the prices, 
therefore, are relatively better than those for No. 3, the supply of 
which is somewhat in excess of needs. 


Hematite Pig Iron. 

Traders are beginning to report sanguinely about business 
in the East Coast hematite pig iron market, and certainly the 
tendencies are in favour of increased demands and better prices. 
The steel plate and angle trades, which are large consumers of this 
description of pig iron, are doing well, and are likely to continue 
to do so, judging by the prospects of the shipbuilding industry. 
The output of hematite pig iron has been reduced, if not in this 
district, at any rate on the West Coast, and is only little in excess 
of requirements, though but for that little excess prices would 
have been advanced, instead of dropping as they have done during 
the last few weeks. Stocks in makers’ hands are small, and in the 
public store in this district there is not any hematite iron at all. 
It might have been expected that last week stocks of hematite 
iron would have increased considerably, because several of the 
leading stee] works were closed all the week on account of the 
holidays and the King’s funeral. The chief plate and angle 
mills, however, were stopped on Monday and Tuesday only, 
and did not cease operations on Friday except for a 
quarter of an heur at the time fixed for the funeral cere- 
mony at Windsor. The order books of the majority of steel 
manufacturers would have justified them going on all the week, 
but when they were called upon to stop Monday, Tuesday, Friday, 
and, of course, Saturday, it did not pay them to light up for 
Wednesday and Thursday only. The closing of so many steel 
works last week naturally led to a lessening of the consumption of 
hematite iron, and makers have not, in consequence, been able to 
advance their prices. The market, however, has so far improved 
that second hands have ceased to offercheap lots. Last week con- 
sumers could get mixed numbers from them in small lots at (5s. 
per ton, and 65s. 6d. was a general figure with merchants, but 
this week 65s. 9d. has been the lowest rate with them, while 
makers adhered to 66s. 


Ore and Coke. 

Ironmasters are well bought as regards ore, and will not 
pay anything like the prices which merchants quote for Rubio ore, 
so that the 20s. 6d. asked for delivery in the Tees or Tyne is a 
merely nominal figure, but it is the lowest that second hands can 
name, taking into account the figure to which the Spanish mine- 
owners adhere very firmly. Consumers are buying more ore from 
other parts of the world, which, though not equal to Rubio in 
quality, can be made to answer the requirements of hematite iron 
producers. Increasing quantities of Swedish ores are being im- 
ported into the North-East of England. If ore does not become 
any cheaper, there is some relief to be obtained in the matter of 
coke, for consumers are getting it at lower prices than have ruled 
for some months. There is more furnace coke offering than the 
market needs, and the surplus weakens the prices. The coke 
manufacturers have been striving hard to get 18s. per ton for 
average qualities, delivered equal to Middlesbrough, but consumers 
have no difficulty in getting supplies at 17s. 9d., and even 17s. 6d. 


Manufactured Iron and Steel. : 

Good accounts are given by most of those engaged in 
these industries, more particularly in the steel departments. Mills 
are well employed, and there are strong prospects of their con- 
tinuing so. The report that the construction of the new railways 
in Chili, at a cost of 4} million pounds, has been awarded to a 
British syndicate has served to strengthen the rail trade, and, 
indeed, all the branches of the iron and steel industries which 
supply materials for railways. The general figure for heavy steel 
rails here is £5 10s. per ton net f.o.b., and cast iron chairs are at 
£3 10s. net f.o.b. Plates and angles are in excellent request, and 
the producers of these could ill spare the stoppage for the holidays. 
The bar makers seem to be the least fortunately situated. The 
Swedish Steel Wire Company, the partners in which are Messrs. 
J. H. Roberts, W. H. Wood, and J. J. Yates, all of Darlington, 
are about to establish steel wire works on the site of Mr. Henry 
Pease’s weaving mills at Darlington, where they will employ some 
sixty hands. The machinery is to be driven by electricity. Tron 
and steel ship plates are at £6 10s.; steel boiler plates, £7 5s. ; 
steel bars, £6 5s.; iron bars, £7; steel joists, £6 2s. 6d.; steel 
hoops, £6 12s. 6d.; steel strip, £6 10s.; packing iron and steel, 
£5 15s.; iron ship rivets, £7 7s. 6d.; and steel sheets, £7 7s. 6d., 
all less 24 per cent. f.o.t. Galvanised and corrugated iron and 
steel sheets are at £11 5s. for 24 gauge, less 4 per cent. f.o.b. 


Shipbuilding and Engineering. 

The trade with shipbuilders continues to improve, and 
employment at the yards is fuller than it has been for several 
years. There has probably never been a time when at the yards 
throughout the country the amount of better-class shipbuilding in 
course of construction has been so large. Most of the leading 
shipping lines are adding new steamers to their fleets, including 
the Cunard, which has two ships being built in this district, the 
P. and O., the White Star, the Pacific, the Orient, the New 
Zealand Shipping Company, the Union Castle, the British India, 
the Lampert and Holt, the Allan, and the Prince. A considerably 
increased tonnage of ordinary tramp steamers is in course of con- 
struction and ordered. Shipowners attribute the comparative 
lowness of freights to the fact that there is so much new tonnage 
being built. They are not satisfied with the improvement that has 
shown itself in their line of business, and certainly are not doing so 








well as most people expected this spring. Work is more actively 
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carried on in locomotive building. The locomotive shops at 
Messrs. Robert Stephenson and Co.'s establishment at Darlington 
have, after a long season of short time, begun to run full again. 


The Tees Transporter Bridge. 

it has been reported to the Middlesbrough Corporation 
that the work in connection with the construction of the Tees 
transporter bridge is proceeding satisfactorily. The four caissons 
of the bridge are almost completed to the required depth of 
70ft. Gin. and 90ft. respectively below the surface of the ground. 
The excavating and concreting of the retaining walls round the 
caissons on the Port Clarence side is well forward. The erection 
of the base girders and part of the structure of the northern 
towers on the Clarence side is now proceeding. The total cost of 
the strneture so far has been £30,882. 


Tyne to Solway Canal. 

At a meeting of the North-East Coast Institution of Engi- 
neers at Newcastle-on-Tyne, on Monday, Mr. J. W. Sandeman 
brought up the question of a ship canal between the Tyne and the 
Solway Firth. Such an idea was first mooted in 1795, when a 
survey was made. Schemes were also under consideration in 1817, 
1827, and in 1883. The canal of 1817 was to have a depth of S9ft., 
and would have cost £978,000 ; but the latest project provides for 
a depth of abont 30ft. It was the scheme of 1883 that Mr. 
Sandeman advocated, a plan of which he had prepared for the late 
Mr. Andrew Leslie, of Hebburn. 


The Coal and Coke Trades. 

The coal market shows some improvement, but still is 
quiet. 
Helieved that the bottom has been reached. Lord Macdonell, the 
arbitrator for the Durham Coal Trade Conciliation Board, has 
decided that the men shall have an advance of 24 per cent. in 
wages, making them 41} per cent. above the standard of 1879. 
The Harbour Coal Company, South Shields, isimproving its shipping 
facilities, and instead of lowering the wagons down to the ships, an 
electric belt conveyor similar to those at Tyne Dock and Middles- 
brough Dock is being constructed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General State of Business. 

AN improvement in business was pretty generally 
anticipated after the holidays. Markets opened well at the 
beginning of the week, but have since been marked by an easier 
feeling, and comparatively little fresh business has been done. 
The staple trades, however, are well supplied with orders, and 
manufacturers seem confident that a continuance of good trade 
may be expected. 


The Pig Iron Market. 

The pig iron market was strong at the opening this week, 
fortified chiefly, it is believed, by improved advices from the 
United States, but the demand for-warrants was not maintained, 
and the gain in prices was, subsequently, lost when moderate sales 
took place. Business has been done in Cleveland warrants from 
49s. 7 to 50s. cash, 50s. to 50s. 4d. one month, and 50s. 3d. to 
50s. 1ld. three months. From the best of these prices a reaction 
took place. Speculators seem to be discouraged by the decrease of 
shipments and increase of stocks in Cleveland, and also by the 
advanced rates of interest now charged by bankers for money to 
carry warrants. 


Scotch Makers’ Iron. 

There has been a rather better inquiry from the South for 
Scotch pig iron, and the shipments are larger than usual. Still, 
the business is not quite so good as could be desired, and there 
has been a pretty general reduction in prices. Govan and Monk- 
land, f.a.s. at Glasgow, Nos. 1, are quoted 56s.; Nos. 3, 55s.; 
Carnbroe, No. 1, 59s.; No. 3, 56s.; Clyde, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 62s.; Nos. 3, 
603. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 
563.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 58s.; Carron, 
at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There 
are 85 furnaces blowing in Scotland, compared with 81 at this time 
last year, and of the total 46 are producing hematite, 34 ordinary, 
and 5 basic iron. 


The Hematite Trade. 

The hematite pig iron trade has been quiet, there being 
comparatively little inquiry for Cumberland warrants, which are 
quoted in our market at 66s. 14d. cash for delivery f.o.b. Cumber- 
land ports. Scotch hematite is going very largely into consump- 
tion under contract, but the current inquiry both for present and 
future delivery is only moderate. Merchants quote 71s. 6d. per 
ton for delivery at West of Scotland steel works. There have been 
very large arrivals of ore from abroad in the past six days, the 
steamboat cargoes reaching the Clyde numbering 25, an import 
which has rarely, if ever, been exceeded in any previous week. 


Proposal to Split Warrants. 


Some attention has been given to reports that are 
current as to a renewal of the proposal to reduce the quantity of 
pig iron which is now covered by a warrant. The unit has 
hitherto been 500 tons, and it has been suggested that warrants 
might also be issued covering 100-ton lots of pig iron. By this 
arrangement, it is pointed out, the transfer of iron would 
be much facilitated. Speculative business would probably 
be increased, as a greater number of individuals, it is presumed, 
might be able to purchase warrants than at present. An oppor- 
tunity would also be afforded small consumers to come into the 
market and cover their requirements, acting, of course, through 
merchants or brokers, as they do at present. The suggestion is 
also made that such a change, if carried into effect, would bea 
good opportunity to issue warrants for Scotch hematite pig iron. 
Both proceedings would, no doubt, add much to the interest and 
popularity of the iron market, which might thus be saved from 
protracted times of stagnation. 


Finished Iron and Steel. 

A gradual improvement is taking place in the malleable 
iron trade. Home orders are somewhat more plentiful, while the 
export business has been on the increase. Still there is room for 
improvement in this department. The steel trade is busy in almost 
all its departments. It has now become difficult to obtain prompt 
delivery. The requirements of the shipbuilding trade are now on 
an extensive scale, and other classes of material are also 
wanted in increasing quantity. Continental demand for ship- 
building steel is also becoming of considerable extent, and 
shipments of both ship and boiler plates are being made ; £6 10s. 
is named for the former and £7 for the latter, subject to 24 per 
cent. discount, angles being quoted for shipment at £510s. At 
present there isa very large market for thin plates and sheets, 
largely for the Colonies. A heavy business is coming forward in 
the tube trade, and some good lines have already been fixed, 
while reports are to the effect that in connection with the exten- 
sions of old and development of new oil companies a very large 
amount of pipes will be required. Steel rails are also being 
inquired for in quantity from Canada, South Africa, and else- 
where, and a good order from the Indian State Railways is 
reported to have been placed with the Steel Company of 
Scotland, 


Nevertheless, prices are no worse than last week, and it is | 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Tr could not be expected that anything like regular busi- 
ness would follow in the track of the holidays for a time, especially 
as these were followed by the national mourning fora King who on 
several occasions had come into personal relations with the Welsh 
collier. Hence we have only limited and irregular business to 
record. Tonnage came in feebly, and there was a marked easiness 
of price due to stocks of coal on hand. Other ports experienced 
the same state of things, and Newport only despatched 29,170 tons 
of coal to foreign destinations, and 7854 coastwise. Swansea 
was even worse in degree, shipments being only 41,701 

Fortunately, Cardiff escaped from the strike which 
for a few days affected Newport, and now the outlook 
is fairly clear, and some large contracts have been placed. 
Some of these are the Great Southern and Western Railways of 
Ireland, for 100,000 tons, Griffin Nantyglo, for delivery over twelve 
months from August. The price reported is about 14s, 3d. per ton 
f.o.b. Newport. It was reported in Cardiff that the German navy 
had contracted through Fairweather and Co. and Simpson, Proctor 
and Co. for 40,000 tons best steam coal. As stated lately, the 
Belgian State Railway authorities are in the market for 520,000 
tons of small steam coal, in 100 lots of 5200 tons each ; 130,000 tons 
of patent fuel, in 25 lots of 5200 tons each ; 26,000 tons of rubbly 
or through coal, in 10 lots of 2600 tons; and 9000 tons of forge coal, 
in 3 lots of 3000 tons. The notice given is that tenders have to be 
deposited by June 8th. 


Latest State of Coal Trade. 
The tone of the market has continued weak, and buyers, 

in view of the large stocks on hand, have been able to get con- 
cessions. It was stated on ‘Change this week that prices had 
dropped fully 6d. a ton, and in no case had 17s. been quoted for 
best steam. The prevailing price appeared to be 16s. 3d. to 16s. 6d. 
Best dry coals figure well, but small steams have been weaker. 
Latest :—Best large steam, 16s. 3d. to 16s. 6d.; seconds, 15s. 6d. to 
16s.; ordinaries, 15s. to 15s. 6d.; best drys, lis. 9d. to 1é6s.; 
ordinary drys, 14s. 6d. to 15s.; best washed nuts, 13s, 3d. to 
13s seconds, 12s. 6d. to 13s.; best washed peas, 12s. to 
12s. 6d.; seconds, 10s. to lls. 6d.; very best smalls, 8s. 6d. 
to 8s. 9d.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 7s. to 7s. 9d.; 
inferior kinds, 6s. 6d. to 7s.; very best Monmouthshire black vein, 
15s. 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 6d. to 14s. 9d.; 
best Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. 6d. to 13s, 9d. 
Bituminous coal: Very best households, 17s. 6d. to 18s.; best 
ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, large, 12s. 9d. to 13s.; through, 10s. 6d. to 11s. ; 


7s. 3d. to 7s. 9d. Patent fuel, lis. 6d. to 16s. Coke: Special 


foundry, 24s. to 25s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to | 


17s. 6d. Pitwood, ex ship, 17s. 6d. to 18s. 
Newport, Mon., Coal. 
this mid-week are a little more hopeful that coal trimmers and 


tippers will not be further involved, in which case the market 
may recover. Stocks are heavy. Latest :—Very best black vein, 


lds. to 15s. 3d.; Western Valleys, 14s. 3d. to 14s. 6d.; Eastern | 
Valleys, 13s. 9d. to 14s.; other sorts, 13s. 3d. to 13s. 9d.; best | 
| some harmony of action is essential to the interests of both sides, 


smal!s, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 9d. 
to 7s. 3d. Bituminous: Best house, 15s. 6d. to 16s.; seconds, 14s. 


to 15s. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. to 19s.; | 
furnace, 17s. to 17s. 6d. Pitwood, ex ship,17s. 6d. to 18s. Pitwood | 
| a little more than for the same period last year. 


remains weak. Large imports have taken place. 
Swansea Coal. 
Little alteration, but a good undertone, and prospects are 
regarded as fair. 
difficult to obtain—evidently regarded with favour. 


22s. net; big vein, 
14s. 6d., less 24 ; machine-made cobbles, 21s. to 23s. net ; Paris 


nuts, 22s. 6d. to 23s. 6d. net; French nuts, 23s. to 24s. 6d. | 
| Company, Limited, bas moved into larger premises at 23, Store 


; German nuts, 22s. to 23s. 6d. net; beans, 21s. to 22s, 
net ; machine-made large peas, 11s. to lls. 6d.; fine peas, 9s. 6d. 
to 10s. 6d. net; rubbly culm, 5s. 6d. to 5s. 9d., less 24 
3s. 3d. to 3s. 6d. net. Steam coal: Best large, 17s. to 17s. 6d.; 
seconds, 13s. 6d. to 14s.; bunkers, 10s. to 11s. 3d. ; small, 7s. to 
9s. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 
through, 14s. 9d. to 15s. 6d.; small, 10s. 6d. to lls. 64d. ; 
patent fuel, 14s. to 14s. 6d., all less 24. 


Swansea Port Trade. 

Some comment has been made in trade circles respecting 
the great falling off in the aggregate trade of the port for the past 
month, this being no less than 90,000 tons. In copper ore the 
decrease was 2000 tons. The great falling off was in coal and 
patent fuel. 
no doubt but that matters will right themselves, and, as expressed 
by the chairman, they could look forward to the future with every 
satisfaction. 


South Wales Federation of Miners at Cardiff. 


A well attended conference of the Federation was held 
in Cardiff on Monday, when 249 representative delegates attended, 
representing 129,031 Federation members, presided over by Mr. 
Brace. Among the subjects discussed was that of abnormal places 
of working, in accordance with a resolution requesting all miners 
to meet their respective coalowners, and demand that a fair living 
wage be paid to all colliers working in abnormal places, and failing 
to get this that a national conference be called with a view to 
dealing further with the matter. Dealing with prospective 
legislation affecting miners, Mr. Brace intimated that a 
Mines Regulation Bill must follow the report of the Royal 
Commission on Mini Accidents, which would shortly be 
issued. After this had been discussed it was further agreed 
to alter the present standing rule so as to admit of the appoint- 
ment of a chartered or public accountant to audit the Federation 
accounts, but the suggestion that these should be given publicity 
was defeated. Before the meeting separated a serious effort was 
decided upon to draft a scheme for the establishment of a journal 
in the interests of the miners generally. 


Iron and Steel. 

Last week little was done. All the manufacturing de- 
partments at Dowlais were closed down. At Swansea the blast 
furnaces were kept in full work. Ebbw Vale was busy with its 
imports of iron ore, receiving 3350 tons from Tagunla and 2300 
from Bilbao. Guest also received several cargoes, one from San- 
tander. Llanelly imported scrap steel from Antwerp, and other 
cargoes of scrap came into Newport from Belfast. In iron for 
galvanising, Bristol contintes to do a good trade with Newport, 
taking last week 1147 tons. Swansea last week imported 966 tons 
steel scrap. Market quotations are littie altered. Rubio ore 
remains at 19s. 6d. to 20s,, Cardiff or Newport. At Swansea 
closing prices for pig iron are :—Hematite, mixed numbers, 66s. 14d. 
for cash and month; Middlesbrough, 49s. 11d. cash, 50s. 3d. 
month ; Scotch, 56s. cash, 56s. 4d. month; Welsh hematite, 
72s. 6d. to 74s. 6d. d.d.; East Coast hematite, 70s. 6d. to 71s. 6d., 
c.i.f.; steel bars, Siemens, £5 to £5 2s 6d.; Bessemer same. Other 
quotations: Block tin, £150 5s. cash, and £151 5s. three months ; 
copper, £56 7s. 6d. cash, £57 6s. 3d. three months ; lead, English, 
£13 2s, 6d.; Spanish, £12 12s, 6d.; spelter, £22; silver, 241d. 
per oz, 








| of bridge steel. 
smalls, | 


| system has contracted for 17,000 tons of rails. 
| copper is downward, owing to the disparity between production 


Swansea Valley large brisk ; Genoa options | 
French nuts | 
stronger than German ; rubbly culm animated ; steam coal quiet. | 
Latest quotations: Best malting, 23s. to 24s. net ; seconds, 21s. to | 
16s. to 17s., less 24; red vein, 12s. 6d. to | 


; duff, | 


6d. ; | 


The authorities are by no means alarmed, and have | 





Tin-plate. 

There was a falling off in the production and shipment of 
tin-plates last week, which was quite expected. The total 
quantity brought from works was limited to 52,322 boxes, and the 
shipment to 68,204 boxes, leaving stocks at 122,817 boxes 
Latest: Market steady; works well employed. Quotations. 
Ordinary plates, Bessemer, 13s. 9d. to 13s. 104d. one quotation - 
another, 13s. 4$d.; ternes, 23s, 6d. to 238s, 9d.; C.A. roofing 
sheets, £8 10s, to £8 17s, 6d. per ton; big sheets for galvanising 
£8 10s. to £8 l5s.; finished black plates, £10 7s. 6d. to £10 10... 
galvanised sheets, 24 g., £11 to £11 10s. per ton. Fe 


New Coal Developments. 

Interest is centred at present upon the substantia] work 
being carried out at Bedwas, where the progress of the new pits is 
stated to justify the impression of an output closely appr: aching 
three-quarters of a million. The total area extends over 200 
acres. The company expects to reach the 4ft. seam at a depth of 
660 yards, and the black vein seam is about 700 yards, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May ISth, 


QUIETUDE prevails throughout the steel trade, and there js 
searcely a ripple on the surface. New orders are for small 
quantities, and deliveries on old orders are being made with 
promptitude. The only locomotive order of any importance was 
one placed by the Baltimore and Ohio Railroad Company with 
the American Locomotive Company for 95 consolidation engines, 
The successful bidders for some 25,000 tons of steel plates for the 
lock gates at the Panama Canal will be known early in June. 4 
few large orders will be placed during the last week of this month 
for plates for delivery to Lake shipyards. The consumers of stee| 
have had it demonstrated to them that the productive capacity of 
the country is abundantly able to protect them in moderate prices 
and prompt deliveries. Last week’s production of coke in the 
Connellsville region, 394,414 tons, which is the largest week's 
output for two months. Coke making plants in Western Virginia 
are being hurried to completion, The structural plants continue 
to run practically full time on contracts placed early in the spring, 
and deliveries in some cases extend into late autumn. About 
12,000 tons of plates and heavy steel will be made by the Steel 
Corporation for the Gatun locks for the Panama Canal. Three 
western railway systems, namely, the Pennsylvania, the Burling 
ton, and the Baltimore and Ohio have placed orders for 14,000 tons 
June is looked forward to as a month of probable 
activity in steel orders. The delay in placing business that 
appeared in sight two months ago is due to the fact that construc 
tion will not be rushed before midsummer. Furnace interests are 
maintaining prices at the April level by means of curtailment. It 


| is estimated that the curtailment will prevent about 1,000,000 tons 
t | of iron from appearing on the market. 
Labour troubles continue to be disquieting, but prospects | 


The American Car and Foundry Company has orders for cars 
aggregating 11,140, and a western railroad belonging to the Hill 
The tendency in 


and sales. Curtailment in copper production is not as easy a 
matter as in iron, but producers and distributors recognise that 


Sales have been moderate during the past week, and production 
continues at about the same level. Electrolytic is 18 
Exports of copper for four months foot up 84,962 tons, which is just 
It is rumoured 
that sales for this current week will amount to an 
quantity, but it is well to let the week pass before giving publicity 
to what appears to be an exaggerated estimate. 


cents, 


immense 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


OWING to the development of its business, the Bosch Magneto 


street, London, E.C. 


DovGLas AND GRANT, of Kirkaldy, N.B., inform us that they 
have acquired the sole all-British rights for the drop valve steam 
engines manufactured by Messrs. Carels Fréres, of Ghent. 


Mr. Geo. A. Becks, Assoc. M. Inst. C.E., announces that he has 


| removed from No. 5 to No. 24, Queen Anne’s Chambers (ground 
| floor), continuing to specialise in the inspection and testing of 
| machinery and material of all kinds, and structural steelwork. 


His new telephone number is Victoria 3850. 


THE New Destroyers.—Messrs. Yarrow and Co., Scotstoun, 
who launched, on May 10th, the Sergipe, the last of the ten 
destroyers ordered by the Brazilian Government, have, at the 
moment, only one small craft on the stocks, but have received the 
order to build and engine two out of the six destroyers which the 
Admiralty have just placed. These vessels are, in their main 
particulars, similar to the standard type; but it is understood 
that the contractors will be allowed, within a certain limit, to try 
to get better speed than that stipulated for the others, of which 
sixteen are to be ordered. Two more of the six vessels in question 
have been ordered from the Parsons Marine Turbine Company, 
Wallsend-on-Tyne, but it is believed the hulls for these vessels will 
be built by Denny Brothers, of Dumbarton. 


Work at RosytH NAVAL Basg.—Within the area enclosed by 
embankments, which will eventually form the principal dock for 
accommodating warships up to the Dreadnought size, about tive 
miles of railway have now been laid, and the work of excavation 
begun. The déMis from along the lines of railway will be con- 
veyed to the shore westward, where it will be utilised to form the 
western embankment of the dock. Operations are taking the line 
of a trench which has been formed, but the contractors are finding 
that the strata in the bed of the basin includes more and harder 
rock than had been anticipated. They are, it is reported, about 
to discard the use of the Lubecker excavating machinery of 
German make, which has been found effective only on softer 
material, and are about to bring into service a rock channelling 
machine which is being sent from New York. The method of this 
machine is to cut two parallel trenches about 20ft. deep into the 
rock, each trench being some distance from the other. ‘Thereafter 
the intervening space between the trenches is removed. 


ContTracts.—Among the orders recently received for water 
purifiers by the Paterson Engineering Company, Limited, are 
those from H.M. Dockyard, Pembroke ; the India-office ; the 
Hull) Corporation ; the General Post-office Generating Station, 
Blackfriars; J. G. White and Co., for the Lacroze Electric 
Tramways, Buenos Ayres, and for Para Electric Light and 
Tramway Co ; Rowntree and Co., York: J. Lysaght, Limited, 
Scunthorpe, near Doncaster, and Midland Electric Corporation for 
Power Distribution, Limited, for Ocker Hill Generating Station.— 
The resident engineers have approved of the plans, and the local 
board of directors at Scleinndbany of the Randfontein Group of 


Mines, Limited, have accepted the tender of the Gilbert Little 
Company, Limited, Bradford, for an arrangement of transmissive 


machinery for power and materials. The contract includes about 
a dozen motors from 6 to 35 horse-power, with the gearing and 
steel structures, and a like number of ‘ Brafford”’ patented trans- 
porters, elevators, and various designs of conveyors, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

INSTEAD of improving, the condition of the iron and steel 
trade has become weaker and more fluctuating. Small sales only 
are effected, and stocks consequently become larger from week to 
week. On the scrap iron market a slight change has taken place, 
the prospect of a union of Rhenish- Westphalian works causing 
dealers to offer scrap iron at further reduced prices for deliveries 
in the third quarter. At the end of this week a meeting of the 
works in question is to take place in Diisseldorf. Both plate and 
sheet mills are fairly well age my and they have orders for some 
time on their books ; fresh sales, however, have not been effected 
recently. At the tool and hardware factories good activity is 
reported to prevail. On the Siegerland iron ore market a slight 
weakness is felt. In pig iron, also, only a moderate business is 
done, and the finished iron industry has been less animated than 


before. 


List Rates. 

The following are the latest list quotations, per ton at 
works :—Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50 ; 
Nassau red iron ore, M. 12.50 to M. 13; spiegeleisen, 10 to 12 per 
cent. grade, 63 to M. 65; white forge pig, Siegerland and 
Rhenish-Westphalian brands, M. 58 to M. 60; iron for steel 
making, M. 59 to M. 62; German Bessemer, M. 63 to M. 65; 
Luxemburg forge pig, M. 50 to M. 52; Luxemburg foundry pig, 
No. 3, M. 56; German foundry pig, No. 1, M. 63 to M. 65; No. 3, 
M. 62 to M. 64; German hematite, M. 65 to M. 66; good 
merchant bars, common quality, M. 110 to M. 115; iron bars, 
M. 130; hoops, M. 137.50 to M. 142.50 ; common plates in steel, 

50 to M. 120; boiler plates, M. 127.50 to M. 130; sheets, 
M. 137.50 to M. 142.50; drawn wire in iron and steel, M. 130, 








The German Coai Market. 

Accounts from the Rhenish-Westphalian Coal Syndicate 
show that the consumption of coal in the last four months has 
been so limited that, in spite of reduced output, a strong rise in 
stocks is noticeable. The negotiations concerning the prolonga- 
tion of the syndicate till the end of 1915 will soon negin. The 
Administration of the Government Saar Collieries has resolved to 
raise the basis quotations for the third quarter 0.20 to 0.60 pf. 


Austria-Hungary. 

The position of the iron market has been just a trifle more 
animated recently. The works in the north especially have had 
more orders coming to hand, and April deliveries are expected to 
be higher than last year. Heavy plates show a decrease. Inland 
\juotations in most cases are low in consequence of the competition 
of outsiders. The requirements in wagons for 1911 have now been 


BRITISH PATENT SPECIFICATIONS. 


When ani tion is icated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment js not illustrated the Specification is without 
drawings. 

Ct yy 8 of Sp ’ 4. ed. be hind. 
25, pane es mes 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the opt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





may d at the Patent-ofice Sale Branch, 
buildings, Chancery-lane, London, W.C., at 8d. each. 











STEAM ENGINES. 


15,260. June 30th, 1909.—IMPROVEMENTS IN EXCENTRICS, Stephen 
Evans Alley, of Sentinel Works, Polmadie, Glasgow. 
The excentric pulley A is provided with an opening for the 
passage of the crank shaft B, and is carried on a lever C, This 
lever is pivoted at D to the crank web, and is held at its other end 


N? 15,260. 








placed, and the shops look forward to being busily occupied. 
Over fifteen million crowns are to be granted for the purchase of | 
wagons, while twenty-five million crowns fall to locomotives. The 
consumption in coal and coke is very moderate, and the general | 
condition continues depressed, 
The Belgian Iron Trade. 
The tone in iron and steel is extremely quiet ; in many 
departments business is slack to dullness, with prices moving in 
a downward direction. Though German competition is very 
strong, plates are comparatively well inquired for, while very 
little is bras in bars. Rails show a fair amount of life, but girders 
are dull, and foreizn demand in particular has been going from 
bad to worse. All descriptions of raw materia] are quiet, rates 
tending downwards. Forge pig and basic have decreased 
lf. p.t.; they are now quoted at 66f. and 76f. At present only 
foundry pig is firm. During the first four months of this year the 
output of pig iron in Belgium was 593,180 t., as compared with 
462,380 t. in the preceding year ; there are forty blast furnaces at 
work at present, out of a total of forty-four. Semi-finished steel 
has lost much of its former stiffness, and very little confidence is 
shown ; German competition increases strongly, with the result 
that prices are weakening. Contrary to all expectation, the 
Belgian Coke Syndicate has resolved to abolish the ristorno of 
If. p.t. usually granted for the current quarter, and has at the 
same time raised the prices for coke 2.50f. p.t., to date from 
July Ist of this year. The decrease in stocks, in consequence of 
reduced output and a strike in the Borinage, are considered the 
wincipal causes of this unexpected advance in price. Both 
Bngrlish and German competitors are offering coke at cheap rates 
on the Belgian market. Ports in the North of France are also 
selling gas coal at ridiculously low prices. In the Charleroi and in 
various other districts stocks in coal have increased, so that the 
position of the Belgian coal market does not in any way justify 
the rise in the tone of the coke trade. 


Regular Business in France. 

The work secured in most branches of the iron industry 
is sufficient to keep the mills and factories going regularly for 
some time. Quotations are stiff generally, and a healthy tone 
prevails. From the coal market also tolerably good accounts are 
given as regards employment and the condition of prices, 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—An Eastern District meeting is to be held at Leigh-on- 
Sea to-morrow, the 28th day of May, 1910. Members will assemble at 
11.30a.m. attheGrand Hotel. There will bea discussion on the follow- 
ing papers, which will be taken as read:—{1) ‘‘ Municipal Work 
Executed and in Progress at Leigh-on-Sea,” by John W. Liver- 
sedge, Assoc, M. Inst. C.E , engineer and surveyor to the Council. 
(2) ‘*Gasworks Extensions — Buildings and Gasholder — with 
Special Reference to Reinforced Concrete Tank under Construc- 
tion,” by Chas, F. Hunt, Assoc. M. Inst. C.E., assistant engineer 
and surveyor, In the afternoon visits will be paid to various 
places, including the sewage disposal works—tanks, contact beds, 
and zonic filter specially designed for the final treatment of single 
contact effluents—and the gasworks, 


THE ASSOCIATION OF WATER ENGINEERS: FIFTEENTH ANNUAL 
GENERAL MEETING.—The fifteenth annual general meeting of the 
Association will be held at York on Thursday, Friday, and Satur- 
day, the 2nd, 3rd, and 4th of June under the residency of 
Mr. W. H. Humphreys, Assoc. M. Inst. C.E., Engineer and 
manager of the York Waterworks Company. The meetings will 
be held in the Lectzre Theatre of the Yorkshire Philosophical 
Society’s Museum, St. Mary's Abbey. At the opening of the pro- 
ceedings the Association will be weleomed to York by the Lord 
Mayor, Alderman James Birch, J.P. The following papers have 
been promised for reading and discussion :—~(1) ‘‘ Reservoir Out- 
lets,” by George N. Yourdi, M. Inst. C.E.; (2) ‘“‘Notes on the 
Colour of Waters,” by Dr. Ad. Kemna, of Antwerp ; (3) ‘‘The 
Effect of a Sinking Head on Large Castings,” by Thomas Kennedy ; 
(4) “The Wellingborough Waterworks and Softening Plant,” by 
E. Y. Harrison, Assoc. M. Inst. C.E.; and (5) ‘ Observations on 
the Permanency of Overflow Springs,” by Henry Preston, F.G.S. 
A discussion will also take place on ‘‘ The Water Supplies Protec- 
tion Bill,” now in Parliament. On the Thursday afternoon a visit 
will be made to the York Waterworks at Acomb Landing. On 
the Friday afternoon a visit will be made to the Leighton Reser- 
yor of the Leeds Corporation, and on the Saturday morning a 
visit will be paid to Castle Howard, the seat of the Right Hon. the 
Earl of Carlisle. The fifteenth annual dinner of the Association 
will be held at the Royal Station Hotel, York, on Thursday, 
June 2nd, at 7.30 p.m, ; 








| excentrie can thus readily be adjusted so as to effect any desired 
| distribution of the steam. 
| side of the crank shaft, may alternatively be provided for the lever 
| C, so that the direction of rotation of the engine may be reversed.— 


by a pin and nut working in a curved slot. The position of the 


Duplicate fulcrum pins, one on either 


May 4th, 1910. 


INTERNAL COMBUSTION ENGINES. 


29,226. December 14th, 1909.—IMPROVEMENTS IN CRANK Discs 
FOR MULTI-CYLINDER INTERNAL COMBUSTION ENGINES, Robert 
Esnautlt-Pelterie, of 149, rue de Silly, Ballincourt, France (Seine). 

The crank dise A is circular, and has formed round its periphery 
one half of a ball race, the other half of which is provided by a ring 
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attached to the crank casing directly over the disc. The crank 
pins are disposed at 180 deg. to each other, and that marked B 
engages a3 shown in a driving disc C, formed on the end of the 
motor shaft.—May 4th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


12,020. May 21st, 1909.—AN IMPROVEMENT RELATING TO ROAD 
VEHICLES, PARTICULARLY Roap LocomorivEs, Robert Henry 
Fowler and George Schofield Tuer, both of the Steam Plough 
Ironworks, Leeds. 

The arrangement of springs explained in this specification per- 
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mits the axle to oscillate to a limited extent about a point outside 
its own cross-section. Tothis end the hornblock A is formed with 


sleeve D surrounds the axle between the two journals, and on this 
a knuckle E is formed, which works within the recess in the horn- 
block. The opposite side of the sleeve bears against the other wall 
of the horublosk: asat F. Half way across the sleeve lugs G are 
provided, within which the gudgeon pin for the spring buckle is 
placed. The outer ends of the spring engage beneath the horn- 
plate flange. A bearing bush H for the axle is fitted at either end 
of the sleeve. The axle and sleeve can thus oscillate about the 
knuckle E.—May 4th, 1910. 


LOCOMOTIVES. 


11,236. May 12th, 1909.—IMPpROVEMENTS IN EJECTORS FOR 
VacuUM BRAKE APPARATUS OF RAILWAY AND LIKE VEHICLES, 
Harry Edward Gresham and George Kiernan, both of Ordsal- 
lane, Salford, County of Lancaster. 

The improvements detailed in this specification relate to the 

nozzle A within the ejector. This nozzle is in communication at D 

with the train pipe and is surrounded by an annular steam chamber 
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B. From this chamber steam issues upwards through a series of 
jet holes C formed in the nozzle element. This, it is claimed, pro- 
vides a very efficient ejector action, and as compared with previous 
arrangements wherein the steam issued from an annular orifice 
extending round the mouth of the nozzle, the new design permits 
the nozzle to be adjusted in position without altering the total 
area of the steam jet.—May 4th, 1910. 


DYNAMOS AND MOTORS. 


10,588. May 4th, 1909.—IMPROVEMENTS IN COMMUTATORS OF 
DYNAMO-ELECTRIC MACHINES, the Honourable Charles Algernon 
Parsons, C.B., Alexander Henry Law, and Joseph Pearce 
Stockbridge, all of Heaton Works, Newcastle-on-Tyne. 

This invention relates to commutators of dynamo-electric 
machines, and has for ‘its object to provide improved means for 
holding the segments of such commutators. According to one 
modification, as shown, a hub A, which may or may not be part of 
the spindle, is used, having longitudinal projections C with tee- 
shaped heads, the number of these projections being equal to half 
the number of the commutator bars B. These projections engage 
with corresponding slots in the side of the commutator bars, 
suitable insulation D being provided. These tee-shaped projec- 
tions may run the whole length of the commutator, or may be 
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interrupted ; further, in most cases provision is made to fit under 
the projecting part of the tee-shaped projection C, from the centre 
hub, wedges E within the insulation, so as to draw the commutator 
bars B towards the centre in a radial direction. These wedges 
are preferably double, one being driven in from either end, and 
may if preferred be disposed outside the insulation. The arrange- 
ment of these wedges may vary in a number of ways, thus, as 
shown in the left-hand bottom engraving, a single wedge may be 
used with the tee-shaped projections C machined to a taper in 
such a way as to correspond and give the required wedging action 
in combination with the wedges E, or the grooves in the commu- 
tator bars may be shaped in a similar manner, so that in the first 
case the wedges will in contact, as shown, with the tee-shaped 
projections, and in the second case, or outside, the insulation in 
contact with the commutator bars. A number of other construc- 
tions are dealt with.—May 4th, 1910. 


25,627. November 6th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE TRANSPORTATION OF MACHINES FROM PLACE TO PLACE, 
Siemens Schuckertwerke, G.mb H., of 3, Askanischer Platz, 
Berlin. 

This invention has reference to improved arrangements whereby 

the transportation of various machines, such as dynamo electric 

machines, from place to place, can be more easily effected than 
heretofore in a shorter time, and without the employment of 
cranes or other elaborate lifting tackle. Referring to the engrav- 
ing, A is a ventilating fan driven by an electric motor B, the two 
being accommodated in a common case, on to which are cast 
rolling flanges D and E. The electric cable T for supplying power 
to drive the motor is coiled around a part of the case, which is 





a cylindrical flange B one wall of which is recessed as at C. A 


shaped in the form of a drum, and as the apparatus is rolled 
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forward the cable,becomes more and more uncoiled from the drum. 
In order that the machine may be the more easily moved about, a 
handle N is employed which is attached to the machine in such a 
manner that it can remain in one position whilst the machine is 
being rotated on the flanges and pulled forward. Each of the 
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arms O of N is pivotally attached toa ring-shaped frame formed 
of two plates P P connected together by tie pieces. 





Several shafts | another B for racking. 


central part of the envelope, and at the other end each U-shaped 
member has the conductor sealed therethrough atthe points marked 
X and Y respectively. Above the seals X and Y capillary chambesr 
E and F respectively are provided, the interior of which latter are 
filled with mereury, which is retained therein by the cap E! an F' re- 
spectively. The electrical conductor is connected to the small screws 
G H, which dip into the mercury in the capillary chambers E and 
F respectively, and the latter through the conductor wires O P 
conducts the electric current through the seals to the conductor 
wires V and Z, and thence through the column of mercury—or 
mercury alloy 


Lis a solid positive electrode surface situated at one end of theare | 


path in the envelope, and on the back of this solid electrode there 
is attached a short electrical conductor in the form of a tang wire 


or ribbon such as O, which at its other end is held immersed con- | 


stantly in the mercury column in the U tube B. Towards the 
right-hand end of the envelope the shape of the latter is of 


flattened form and advantageously is provided with a thickened | 


portion K for the purpose of producing a cooling effect, and a 
little further along is provided with two lateral extensions so as 
to form an enlarged pocket at this end of the apparatus for con 





| taining a sufficient quantity of mereury for streaming along the 


are path to start the are.—May 4th, 1910. 


CRANES AND CONVEYORS. 


14,318. June 18th, 1909. 
PORTERS, Stothert and Pitt, Limited, and Walter Pitt, both of 
Newarke Foundry, Bath. 

In cranes and transporters which work with a horizontal arm the 
load is generally suspended on a rope which passes from a hoisting 
barrel at the inner end of the arm and downwards over a_ pulley 


on a carriage which can be made to travel to and fro along the arm. | 


The action of travelling inwards thus lowers the load and travel 
ling outwards lifts it. To prevent this the specification describes 
an arrangement wherein one motor A isemployed for hoisting and 
The motor A drives the shaft ©, to which 


IMPROVEMENTS IN CRANES AND TRANS- | 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


956,814. Two-cyCLE INTERNAL COMBUSTION ENGINE, /, 
Freeport, Pa,— Filed March 22ad, 1909. 

In this engine there is a stationary piston round which works. 

trunk, which trunk has two portions of different diameters, ms 


A. Masey, 


in the respective U-tubes to the electrode surfaces. | 











R stretch from one plate to the other, and project into holes in the |is rigidly attached the toothed wheel D. This wheel in turn | 


plates, so that the latter serve as supports or bearings. On each 


shaft R a roller Q is mounted, of such a diameter that it rolls | 


around the case in grooves. — May 4th, 1910. 


TRANSMISSION OF POWER. 


11,285. May 12th, 1909.—IMPROVEMENTS IN AND RELATING TO 
ELecTRic DISTRIBUTION SysTEMS, the British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C. 

This invention relates more particularly to electric distribution 
systems in which current of more than one frequency is generated 
in a single station. Referring to the engraving, in the main 
station are two sets of bus bars A and B fed from sources of 
different frequency, and in the sub-station there are correspond- 
ing sets of bus bars C and D. The bus bars A and C are connected 
by a feeder E, and B and D by a feeder F. 
provided between the two stations A and B, which is adapted to 
connect the bus bars A and € or B and D, and it is the object of 
this invention to provide means whereby this spare feeder may be 
coupled to any of the bus bars ; but to ensure that it will not be 
wrongly coupled, a relay H having a movable member K adapted 
to co-operate with either of two contacts M and N, but normally 
eecupying a mid position as shown, is employed. This movable 


A spare feeder is | 


member will operate to engage with one contact or the other | 
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according to the frequency of the current passing in it. 
movement of the member is made dependent on the relative 
strengths of currents flowing in an inductive and a non-inductive 
circuit The relay consists of a pair of solenoids O and P provided 
with cores adapted to move in opposite directions. In series with 
solenoid O there is a large resistance R and a large reactance S in 
series with the other solenoid P. The coils are so wound that the 
pulls on the two cores are balanced at some definite frequency 
between the frequencies of the two circuits, being dealt with so 
that at the lower frequency the solenoid with the reactance in 
series will have the greater effect and operate the movable 
member, while at the higher frequency the other solenoid will 
have the greater effect. A relay such as above described might 
be employed to control locking devices preventing an operator 
from connecting the feeder to a system of different frequency from 
that at which the feeder is excited. It might also be utilised to 


control solenoid mechanism operating switches so arranged that | 





The | 





when a feeder is energised from a distance at a given frequency | 


the relay will cause the feeder to be connected to the bus bar 
intended for use at that frequency.— May 4th, 1910. 


LIGHTING AND HEATING. 


10,409. May Ist, 1909.—IMPROVEMENTS IN OR RELATING TO 

VapouR ELECTRICAL APPARATUS AND METHODS OF OPERATING 

THE SAME, the Brush Electrical Engineering Company, of 

Falcon Works, Loughborough, Leicester, and Charles Orme 
Bastain, of 32, The Avenue, Brondesbury Park, London. 

This invention relates more especially to vapour electric lamps, 

and its object is to simplify the construction of such apparatus, 
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Referring to the engraving, A is the envelope. Where it encloses 
the are path it is advantageously made of cylindrical shape in 
cross-section, and at each end is provided with U-shaped members 
B C, which latter at their inner ends are in communication with the 
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drives the pinions E which are mounted on a plate F rotating 
loosely on the shaft C. A gear wheel G attached rigidly to the 
plate F transmits power to the hoisting barrel H. The racking 
barrel J is driven from the motor B, and at its other end carries 
rigidly an internally toothed ring K, the teeth of which mesh with 
those of the pinions E. On the outside of this ring K a brake 
works. Whenhoisting the brake is applied to K holding it steady, 
so that motion is transmitted from D to E, thence through the 
plate F to G, and so to the barrel H. On the other hand, when 
racking the load the brake is released and both barrels revolve, the 
ratio between their movements being such that the motion of the 
hoisting barrel compensates for the lift or fall of the load which 
would otherwise take place.—May 4th, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


29,661. December 18th, 1909. LONG-DISTANCE SOUNDING 
MACHINE FOR SuHips, Alfredo Cappellini, of 353, Mansion 
House Chambers, 11, Queen Victoria-street, London, Com 
mander in the Royal Italian Navy. 

By means of this apparatus it is intended that the depth of 
water at a certain distance from the ship may be determined so 


that the safe anchorage of the vessel may be assured before it | 


A isa float provided with a conical end, 


reaches the actual spot. 
A threaded rod ( fixed to 


to which helical wings B are attached. 
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this float works in a rut D, which, in turn, is guided in a projectile 


piece E. 


water to the spot where the depth-is to be taken. During its 


descent through the water the wings B cause the cone float A to | 


rotate, while the lower portion E remains steady, so that if the 
depth exceeds a certain value the rod becomes completely un- 
screwed and the float A rises to the surface. The exact depth to 


By means of a rocket the whole machine is fired over the | 


which the machine must descend before the rod is totally unscrewed | 


is adjustable by means of a scale engraved on E. The float is filled 
with calcium phosphide or other suitable signalling material.— 
May 4th, 1910. 


The 
} 
| 
| 
| 
upper cylinder is that in which the explosion takes place. Th. 
outer or lower portion of the large cylinder isa compression jrmy 
There are three very long claims. 
956,900. Car Truck, C. H. Kuobbs, Elizabeth, N.J., 0 o 
one-fourth to G. L. Hirtzel, Jun., and one fourth w A. J. 
Daerd, Elizabeth, N.J.— Filed July Ath, 1908. Renewed Maj, 
22nd, 1910. 
This patent is fora jointed bogie comprising two members jn 


swinging relation with a car body and with each other, whereby 
the axles can be placed out of parallel relation, and means on the 




















opposite sides of the bogie, and operated from the car body t 
| cause automatically the members to swing on each other when they 
swing on the car body. There are sixteen claims. 


957,006. METHOD OF AND APPARATUS FOR PRODUCING Gas, / 
E. Slick, Pittsburg, Pa.— Filed July Vith, 1909. 
This patent is for the use of pistons moved in and out by eranks 
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on vertical shafts as shown, 
There are twenty-five claims. 
957,093. WIRE-DRAWING MACHINERY, A. 
England, Filed December 8th, 1909. 
The patent is for apparatus for continuously drawing wire, com 


Rathbone, Warrington, 


| prising in combination a driven block, a pulley over which the 


| wire is passed, a vessel adapted to contain liquid, and means for 














moving the pulley into and out of the liquid contained in the 
vessel and for holding the pulley in two positions, namely, when it 
is in the liquid, and when it is up and out of the liquid, There 
are ten claims, 
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King Edward VII. 


On May 6th his Majesty King Edward VII. died, 
and after lying in state for several days in Westminster 
Hall, where many thousands of persons paid their last 
homage to him, he was borne to Windsor by train and 
interred in the Chapel Royal. The national mourning 
caused by the loss of a monarch so high in his subjects’ 
esteem has rendered necessary the modification of many 
arrangements, whilst the announcement has been made that 
many meetings and entertainments have been wholly can- 
celled. Amongst these we must note particularly the jubilee 
celebration of the Institution of Naval Architects, which 
was to have been held early in July, and the conver- 
savione of the Institution of Civil Engineers. The can- 
cellation of these engagements, as well as of many others 
in engineering circles, are not only called for out of 
respect to a King, but are a due recognition of the immense 
interest Edward VII. had invariably shown in the progress 
and development of all branches of engineering. Both as 
Prince of Wales and as King he associated himself with 
many great works, and he was the honorary member or 
patron of many scientific societies. Engineering no less 
than any other profession feels profoundly the loss it 
has sustained. 


Loss of the Pluviose. 


Tue French marine has suffered another serious 
loss through the sinking of the submersible Pluvidse on 
Thursday, May 26th, by a cross-Channel steamer within 
a mile of Calais. Soon after leaving the port, when the 
Pas-de-Calais was going full speed, the look-out observed 
the submersible about a hundred yards away, and although 
everything was done to avoid a collision the steamer cut 
into the Pluviése. The fore body rose slowly up to an angle 
of 45 deg., and, after remaining in this position for about 
ten minutes, the vessel sank suddenly with the full com- 
plement of twenty-seven officers and crew on board. As 
the sea became covered with oil it is assumed that the 
steamer cut through the outer and inner hulls a little abaft 
the centre. Consequently, it is supposed that the officers 
and crew were immediately drowned. The Pluvidse lies 
at a depth of 55ft.,and although the salvage corps from 
Cherbourg was soon at work, its operations have been 
rendered very tedious and dangerous by the strong under- 
currents. The Pluviédse was attached to the recently- 
established submarine station at Calais, and in com- 
mon with all the submersibles it was constantly at 
exercise. It however, denied that the submer- 
sibles at Calais are accustomed to make sham attacks 
on the big steamers entering cr leaving the port, 
as is done at Cherbourg, where it is a common feat 
to pass underneath the great liners, and it is therefore 
surmised that the Pluviése, after marking a safe course 
at the moment of diving, was carried out of her course by 
the currents, and by a lamentable fatality rose just in 
front of the steamer. The Pluvidse, with her sister 
Ventése, was the most advanced type of submersible boat 
inservice. Built to the designs of M. Laubeuf, she was 
launched at Cherbourg in 1907. Having a length of 
51.12 m. and a beam of 4.97m., she had a displacement 
at the surface of 398 tons. Her engines developed 
700 horse-power. It will be remembered that a year ago 
comparative tests were carried out between the Pluvidse 
and Ventése and the submarines Emeraude and Opale 
which had the effect of considerably strengthening the 
preference for submersible boats. As the result of these 
trials new submersibles of a bigger tonnage were put 
under construction. During the test the Pluviése made 
a continuous run of 800 miles. 


is, 


The Whitehaven Disaster. 


A COLLIERY disaster involving the loss of 
many lives occurred at Whitehaven on Wednesday 
evening, May 11th. The preceding days had witnessed a 
steady barometric rise over all the British coalfields, 
accompanied by a dry atmospheric state, and a warning 
had been issued to colliers regarding the customary 
precautions to be taken at such times only a few 
hours before the occurrence of the catastrophe. It 
would appear that the disaster, which happened in the 
Wellington Pit, belonging to the Whitehaven Colliery 
Company, is to be attributied to an explosion of fire-damp, 
followed, according to a survivor, by a fall. At any rate, 
the men who happened to be below at the time, and who 
numbered about 140, found their retreat cut off by flames, 
smoke, and poisonous gases. The rescue party which was 
immediately organised, and which afterwards displayed all 
the customary courage and devotion, tried in vain to reach 
the imprisoned miners, but was repeatedly driven back 
by the flames. Two of the miners who had been working 
at some distance from the rest when the explosion 
occurred were found exhausted by the rescue party, and 
two other miners, after appealing unsuccessfully to their 
comrades to follow them, struggled through the thick 








smoke and succeeded in reaching pure air and, finally, 
the pit shaft. After nearly thirty-six hours of work the 
rescuers abandoned their efforts, and fearing further 
explosions the authorities commenced to brick up the 
burning mine. This course met with serious opposition 
from the miners and other inhabitants of Whitehaven, 
many of whom only awaited permission to descend the 
pit again to aid the imprisoned workers. But the 
officials, being convinced that all hope had now to be 
abandoned, refused to sanction any such attempts, which, 
it was pointed out, might readily double the magnitude of 
the loss of life if further explosions or falls took place. 


New Express Services in France. 


On the first of May the Northern Railway began 
a new day express to Berlin from Paris, and vice versd, 
which, as far as the French frontier, gives some remark- 
able timings. The booking for the run from Paris to St. 
Quentin, 96} miles, is the fastest ever advertised, viz., 
93 min., a speed of 62.1 miles an hour. Immediately 
following this is a fine run to the Belgian frontier, 
Erquelines, 53} miles in 51 min., or a rate of 584 
miles an hour. Even if the loading of this train is 
light, the work must be excellent, and we hope soon to 
give some performances. The only return train is 
allowed 55 min. from Jeumont to St. Quentin, and 97 min. 
back to Paris from there. The only other noteworthy 
acceleration is the 8.25 morning train vid Boulogne, 
which has now only 2h. 50 min. for the run to Boulogne. 
This is the fastest third-class train in France. The cor- 
responding up train is also accelerated. The Eastern 
Railway Company has also introduced a new afternoon 
express from Paris to Bale, which covers the first 104.87 
miles in 107 min., a speed of 58.5 miles an hour. The 
other services are maintained at the very high level 
existing after last year’s general acceleration on that 
system. The summer services of the other French rail- 
ways are not so far published, and one can only hope 
they will be up to the standard set by the Nord and 
Est Railways. 


Glasgow Main Drainage. 


Wirta the opening on May 2nd of the Shieldhall 
outfall works, Glasgow’s main drainage scheme, initiated 
in 1891, was formally completed. The Clyde, long and 
justly renowned for its shipbuilding and engineering 
industries, has, unfortunately, at the same time merited 
much of the abuse hurled on its waters by the incoming 
ship’s «engineer who may find a supply of the liquid 
awash in the bilges. Since the completion of the 
Dalmarnock works in 1894 and the Dalmuir works 
in 1904 the state of the Clyde below the Broomie- 
law has shown a distinct improvement, but the 
familiar and peculiar odour still persists, and will not 
be easily eradicated. The Clyde is more or less an 
artificial river now-a-days. There is scarcely a spot, 
either on the banks or bed, below Glasgow where the 
hand of man has not been at work improving Nature’s 
plan. The last stage has now been reached, and the 
dwellers along its banks are seeking to remove from their 
river the signs of its passage through a great industrial 
community. It is probably too much to hope that we 
shall witness a return to the conditions prevailing early 
last century, when salmon were regularly caught in the 
river off Partick. But the works now completed must 
certainly in time appreciably tend towards the realisation 
of this ideal. If, however, the expenditure of money on 
this scheme is to be justified, or success commensurate 
with the size of the works involved to be obtained, the 
numerous towns and burghs both above and below 
Glasgow must fall into the general scheme of things, and 
provide for their sewage as that city has now done. 


Submersibles. 


Tue disaster to the French submarine, coming 
after the loss of the Lutin and Farfadet, is causing many 
French naval engineers to ask whether the submersible is 
not being called upon to engage in too difficult a task. 
The present policy of the French naval department is to 
construct Dreadnoughts and submersibles, the latter with 
an increasing tonnage and range of action sufficient to 
enable them to navigate anywhere in the Channel and 
the North Sea. Much is made of the fact that during 
the nava! manceuvres now being carried out the submer- 
sibles have succeeded in destroying a whole squadron, but 
if the squadron allowed itself to be destroyed, it was 
because any attempt at escaping from the submersibles 
would have meant a serious risk of sinking them. In 
other words, a well-known French expert declares that 
the positions of submersibles are easily made out, 
but as the submersible can see nothing once she is fully 
immersed and is obliged to steer a definite course, the 
ship attacked does not dare to change her course for fear 
of collision. The object of this critic is obviously to put 
the French on their guard against placing an exaggerated 
confidence in submersibles and submarines. This opinion 
is certainly not shared by the naval department, which 








regards the submarines as thoroughly efficient for the 
defence of home ports and the submersibles for blockad- 
ing the ports of an enemy. Whatever part submersibles 
will ultimately play in naval warfare, it is certain that 
there is much to be done in the way of increasing their 
safety, and unfortunately disasters are too often regarded 
as marking the various steps towards improvement. The 
disaster of the Pluviése, however, shows that the limita- 
tions of the periscope and the “blindness” of the 
submersible when totally immersed, offer perils which, at 
the moment, it does not seem possible to avoid. 


Corrosion. 


Fo.tiow1ne in the footsteps of the older societies, 
the Institute of Metals has nominated a research com- 
mittee. This body will undertake an investigation into 
the corrosion of non-ferrous metals, and it has been 
very wisely decided, in view of the magnitude of the 
task, to limit attention in the first place to the corro- 
sion of condenser tubes in foul water, or where they are 
subject to violent electrolytic action. The Institute is to 
be congratulated upon the practical nature of the inquiry, 
and particularly on the fact that it has selected a subject 
which has been almost neglected until quite recent years. 
Corrosion in metals bears a close analogy to tuberculosis 
in man, and to engineers it is a subject as much deserving 
of study as consumption is by the medical profession. A 
good deal is being done by private investigators, but it 
was high time that some public body set the example now 
given by the Institute of Metals. We should be glad 
to see the Iron and Steel Institute follow suit by 
establishing a powerful committee to inquire into the 
corrosion of the metals it has under its especial care. 


French Naval Manceuvres. 


Since the destinies of the French navy were 
placed in the hands of Admiral de Lapeyrére a great deal 
of attention has been given to exercising and mancuv- 
ring the fleet as much as possible under war condi- 
tions. Previously the exercises were carried out in 
a very intermittent manner, and at one time they 
were even suppressed for the sake of economy; brt the 
present Minister of the Marine has opened a policy which 
aims at putting the fleet in the highest state of efficiency. 
During the past month the first part of the naval 
mancuvres has been carried through. The blue or 
home squadron, under the command of Admiral de 
Jonquiéres. at Toulon, had to prevent the junction of 
two red forces, the one at Mers-el-Kébir and the-other at 
Ajaccio. The blue squadron consisted of two divisions of 
battleships, a division of three armoured cruisers, and a 
flotilla of destroyers. The red squadron at Mers-el-Kébir, 
under the command of Admiral Aubert, was of the same 
composition, and the second red squadron at Ajaccio was 
represented by the Amiral Tréhouart, the Foudre and 
the destroyers, torpedoes, submarines, and submersibles 
from Toulon, Ajaccio, and Bizerta. The combined red 
forces were therefore much superior to the blue, and the 
only chance of Admiral de Jonquiéres was te paralyse 
one of the fleets while battle was engaged with the other. 
On leaving Toulon the Admiral sent his armoured 
cruisers to keep under observation the red fleet from 
Mers-el-Kébir, and proceeded to blockade Ajaccio with 
his battleships and destroyers. Seeing that the blockad- 
ing of a port is alleged to be impossible in face of a large 
flotilla of submarines and submersibles, it would be in- 
teresting to know what part was played by these craft, 
but in any event the Admiral of the blue fleet was able to 
keep the enemy cooped up until wireless communication 
from the light blue division informed him of the approach 
of the second red squadron. Admiral de Jonquiéres then 
raised the blockade, and met the red squadron near Cape 
Carbonara, in Sardinia, and engaged in battle before it 
could be joined by the Amiral Tréhouart. The operations 
of the blue fleet are assumed to have been entirely suc- 
cessful. The second phase of the manceuvres, which 
were resumed last week, consists in a squadron conveying 
transports with an army corps, endeavouring to avoid 
the enemy’s squadron, which is known to be in the 
vicinity. The mancuvres will terminate in a third 
phase, which will include an attack on the port of Toulon. 


Flight. 


Two events stand out conspicuously in the 
aeronautical records of the month. These are de Lesseps’ 
cross-Channel flight on the 21st, and Curtiss’s long flight 
in America on the 28th. The first of these events has 
attracted probably less attention than it deserved. Coming 
after Blériot’s achievement, de Lesseps’ success has 
suffered from a spectacular point of view. But, never- 
theless, it is possible that in years to come the impartial 
historian may adjudge his as the better performance. 
The advisability of employing a Gnome motor on a 
Blériot moneplane has been freely discussed, and there 
were some who attributed the fatal accidents to MM. 
Delagrange and Le Blon to the difficulties encountered in 
steering such machines, attaching the blame to the 
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gyroscopic action of the rotating engine. However, it 
was with such an engine that M. de Lesseps had his 
monoplane fitted, and the success achieved on this 
occasion may do something to counteract the fears 
engendered by these charges. The afternoon of Saturday, 
the 21st, when the start was made was misty, but in 
spite of this M. de Lesseps left Les Baraques, the little 
village near Calais, whence Blériot had also started on 
his celebrated journey, at 3.40 p.m., and rising high up so 
as to clear the low lying mist, directed his course for 
Dover. Guided solely by the sun—-a compass being 
useless by reason of the vibration—he had great difficulty 
in finding the right direction, but after a flight of 
35 minutes he alighted safely near St. Margaret’s. He 
thus won a prize of £500 offered by M. Ruinart for the 
journey. In the evening he was only prevented from 
returning to France on his aeroplane by the force of the 
wind then blowing. 


Aeronautics in America. 


THE second important achievement is to be 
found in the flight carried out on the 28th by Curtiss in 
America for a prize of 10,000 dols. offered by the 
New York World. A total distance of 150 miles was 
covered in 2 hours 45 minutes (unofficial), so that 
the ‘average speed maintained is remarkably good. 
The weather throughout was excellent. Leaving Albany 
soon after 7 a.m., Curtiss rose to a height of about 
400ft. above the Hudson River and sailed with con- 
spicuous ease above its course. A special train fol- 
lowed the flight, but at times it was impossible to keep 
up with the aeronaut’s rapid progress. The end of the 
first stage in the journey was reached at Poughkeepzie, 


where Curtiss descended with an entire freedom from | 


damage. After replenishing his petrol supply, he again 
ascended, and maintained his previous easy flight as far 
as Manhattan Island, where he terminated his second 
stage, after having made a wide detour to Washington 
Heights, near New York City. Soon after he left again 
on his machine, and, descending the river still farther, he 
ended his trip at Governor's Island at mid-day. Probably 
the most important feature of this flight is to be found in 
the fact that it involved three descents, each of which 
was accomplished without the slightest damage to the 
aeroplane. Hitherto descents have frequently amounted 
to disasters or, at least, terminations for the time being 
to the aeronaut’s journey. But Mr. Curtiss’s achievement 
was in no way affected by the necessity for landing at 
intervals, and in this we may see a real advance in 
aeronautics. 


Tyne and Solway Canal. 

On May 23rd Mr. Sandeman read an interesting 
paper before the North-East Coast Institution of Engineers 
and Shipbuilders on a proposed canal between the Tyne 
and Solway Firth. The scheme, according to his 
estimate, could be completed for 55 millions, but no 
mention was made of the method of constructing a tunnel 
94 miles long and 126ft. in height by 100ft. in width, 
which was involved in the scheme, an enterprise more 
stupendous than any contemplated by Brunel or Stephen. 
son, and beside which the Alpine tunnels are mere drains. 
The tunnel, even at these dimensions, would not take a 
Mauretania, and a Dreadnought could certainly not 
proceed at six miles per hour through it. If it only cost 
£2500 per linear yard it would work out at £41,800,000 
and leave £13,200,000 for the remaining 554 miles, or less 
than the cost of the Manchester Ship Canal, twenty miles 
shorter, and with cuttings of 70ft. to 80ft. maximum, as 
against the 300ft. suggested here. Another query arises 
as to the length of time the canal would take to con- 
struct. It would need very careful investigation to prove 
a prima facie case for the expenditure of such a huge 
sum, even if it were sufficient, on a work so out of the 
line of international traffic, but we hardly think that Mr. 
Sandeman has taken his own project seriously, his main 
object being apparently to draw attention to the 
undoubted advantages of the Tyne as a naval base. 


The Launch of H.M.S. Hercules. 


THERE were to have been gay doings at Jarrow 
when the Hercules was sent into the water from the 
yard of Palmer’s Shipbuilding and Iron Company, 
Limited, on the 10th of the month. It was to be the 
first time that Royalty had visited this somewhat dismal 
though distinctly businesslike shipbuilding centre, and 
great preparations had been made. Naturally, however, 
the death of King Edward made a complete change of 
plans necessary, and the ship was simply sent down the 
ways after the customary religious service, without any 
ceremony whatever. The launching went off without a 
hitch, and the huge battleship was pulled up in a little 
more than her own length. As many of our readers will 
be aware, the Hercules, which is a sister vessel to the 
Neptune and Colossus, is an improved Dreadnought, and 
is the largest battleship hitherto constructed on the Tyne. 
She is 510ft. long, 86ft. wide, and with a draught of 
27ft, 6in., is to have a displacement of 20,250 tons, 





CONTINUITY OF SUPPLY IN MODERN POWER 
STATIONS. 
By H. I. LEWENZ. 
No. IL* 

B.—ELECTRIC POWER GENERATING MACHINERY, 

(1) Prime movers, including condensing plant.—Very 
little need be said on the subject of steam engines from 
the continuity of supply point of view. There is a con- 
siderable number of good and reliable makes of engine 
to be had, and if anything does go wrong with them, 
it is generally due to inattention on the part of the 
men responsible for their running. We need only 
touch on two points, governing and lubrication. Good 
governing is essential to the maintenance of a regular 
supply pressure, but the governor must also be so 
adjusted that the speed of the engine does not become 
dangerously high if the full load is suddenly thrown off. 
It is important to test this carefully, both when the 
engine is first installed and every time that any adjust- 
ment is made to the governor or to the-throttle valve 
which it actuates. Forced lubrication is much used 
on the heavy engine and dynamo bearings obtain- 
ing with large plant, and oil pressure gauges must 
be provided for observation, and spring controlled 
by-pass valves for regulation, of the pressure. A 
hand oil pump should be attached to the system so 
that the pressure can be kept up by hand in the event of 
the engine pump failing. Attention must also be paid 





to the proper straining of the oil. It is very convenient 
to arrange for a thermometer to be placed in the return | 
flow pipe from each bearing. The temperature of the | 
return oil is the best indication of the state of the bearing, | 
and is more trustworthy than feeling the shaft or the metal | 
outside the bearing. A cold water coil should be placed | 
in the oil sump. 

As regards the type of engine, the author thinks that, on | 
the whole, for large powers the slow-speed engine is to be 
preferred to the high-speed engine—reciprocating— | 
| chiefly because the former will take a much heavier | 
|overload if called upon than the latter engine of | 
the same rated power, also the motion lends itself more | 
readily to observation. Turbine machinery of proved | 
reliability is preferable to either of these for several | 
reasons, such as evenness of turning moment, less space | 
| occupied, less foundation work, and, what is most | 
| important, the absence of oil in the exhaust steam. On | 
| the other hand turbines are very susceptible to alterations | 
|in the vacuum, and the condensing plant becomes very | 
much more important to the continuity of supply than it | 
is with reciprocating plant, so that more money must be 
spent on it and the question of reserve or stand-by has 
to receive full consideration. 

Condensing plant.—With large units each engine | 
should have its own surface condenser, circulating and 
air pumps. The condenser should be placed as close to | 
the engine as possible, and some form of expansion joint | 
must be interposed to allow for strains and vibration. | 
The circulating and air pumps would generally be driven | 

| 





independently by motors. The air-pump motors should 
be capable of considerable speed variation. The question 
of stand-bys to these essential parts of the condensing 
plant will depend on the extent to which the output of | 
the particular type of engine is affected by the loss of the | 
| vacuum, and on the amount of reserve power generally | 
| embodied in the whole installation. In large installations, | 
each condenser is looked upon as part of a generating | 
unit, which consists of dynamo and exciter, engine and | 
condenser, pumps, &c. 

(2) Main generators and exciters—In the type of | 
plant we are discussing the electric generators will | 
almost always be of the high-tension alternating type, | 
either three-phase, two-phase, or single-phase, as the case | 
may be. Assuming that these alternators have been 
supplied by makers of high reputation, that is, that they 
are carefully designed, and that the insulation is of the 
very highest quality, and assuming that the preliminary 
specified tests have been carried out without any mishap, 
then so long as the machine is kept thoroughly clean and 
properly attended to, the likelihood of a breakdown is 
remarkably small. The chief points are to keep the 
insulation as clean as possible by the regular use 
of compressed air, to keep it free from oil by con- 
structing proper guards, and to keep the ventilating 
ducts free from dust or other obstruction. While cleaning 
the insulation it must be carefully examined, and any 
loose tapes either cut off or stuck down. The alternator 
should be so constructed that all parts are easily acces- 
sible for the above purposes. The high-tension coils 
of the stator are sometimes held in position by wooden 
wedges, and careful examination must be made from 
time to time to make sure that none of these are shaking 
loose. The ends of the coils are protected by an iron 
guard, and owing to some slight movement a coil may 
touch the guard or approach it. This will result 
in a static discharge taking place from the insulation 
to the iron, resulting in the ultimate failure of the insula- 
tion at that point. Such a case should be guarded against 
by careful examination. Testing the insulation by means 
of alternating voltages greatly exceeding the normal 
pressure of the machine, is always liable to do damage, 
and should only be resorted to if there is known to be 
a weak spot and in order to break this down. Cleanli- 
ness and keeping the core and coils as cool as possible, 
will do more than anything else to maintain the insula- 
tion in its original state of perfection. A machine 
which gets very hot when running at full load is badly 
designed, and is bound to fail sooner or latter. The 
arrangements for connecting the high-pressure cables to 
the alternator should be well thought out, so that the ends 
of the windings are well protected, and at the same time 
readily accessible for disconnecting and testing. The field 
magnets geneiaily forming the rotor, the exciting cur- 
rent is led in by slip rings and brushes; this brush gear 








should be of ample proportions and good mechanical 
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design. It is frequently these minor details which giye 
a disproportionate amount of trouble and anxiety owing 
to the lack of consideration they have received at the 
hands of the designer, who sometimes fails to realise that 
they are just as important as the parts which require 
great deal more care and calculation. The same remarks 
apply to the design of the connection between the strips 
of adjacent field spools; these are subject to periodic 
alternating stresses which, unless they are correctly 
formed, are very apt to fracture. 

Exciters.—Exciters are either driven off the main 
engine or independently. Both types should be pro. 
vided, the separately driven machine acting as stand. 
by. The use of the “self exciter’—as the excitey 
driven off the main engine is usually called 
has both advantages and disadvantages. Of course, 
it saves steam, but from the “ continuity ” point 
of view there are two ways of looking at it. Sup. 
pose a heavy short circuit comes on to the machine, then 
the engine will commence to slow down, and coiise- 
sequently the exciter will slow down, too, so that the 
voltage of supply will drop from two causes—viz., lack 
of speed of alternator and diminished exciting current, 
The result will in this case be beneficial because the 
short circuit will do less damage. The second case for 
consideration is when a rather heavy overload is required 
from the machine; but it is desired to maintain the 
pressure of supply. _Now, the main engine may slow 
down a little, and then, unless there is a big range on the 
shunt resistance of the exciter field, the voltage of the 
latter will drop and the pressure of supply will drop, too, 
In this last case the separate exciter is required. ‘The 
important and vital points of the exciter dynamos are 
their commutators and brush gear, which must have 
constant attention. If this is given them from the 
beginning, and provided they are of good design, they 
will never give any trouble. The self-exciter should 
always be designed to give the required voltage at full 
load at a speed of from 5 per cent. to 10 per cent. below 
the normal, main field regulation being secured by both 
series and shunt resistances. Good automatic regulation 
is provided by the “leakage path” designed by Messrs. 
Parsons for their large turbo-alternators. 


C.—ELECTRIC POWER DISTRIBUTING PLANT. 


(1) Switchboards.—The switchboard is a most im- 


portant part of the plant. The whole of the immense: 


energy proceeding from the complex apparatus, which 
converts the heat units in the coal into electricity, con- 
verges at the switchboard, and is there gathered together, 
only to be divided up again and distributed among the 
big arteries or feeders, which carry it out to the network 
of the system. Switchboards may be roughly divided 
into high-tension and low-tension boards. In considering 
their design and arrangement we are governed by the 
fact that in the first case we are dealing with energy in 
the form of comparatively small currents at high 
potential, and in the second case with very heavy currents 
at low potential. In the latter case, therefore, ample 
section and good and sufficient contact surfaces in the 


| conductors are of prime importance, while in the former 
| good and reliable insulation is the first consideration. 


To illustrate this difference, consider two methods of 
transmitting, say, 50 kilowatts :— 
Length of Material 
Voltage. of leakage surface of 
copper. of insulator. insulator. 
No, 28 wire ... 12in. Best glazed 
porcelain. 
Ebonite, fibre, 
hard wood, 

&e. 

There are three important considerations in switchboard 
design :— 

(1) The materials should be incombustible, and the 
possibility of a destructive arc being set up should be 
reduced to a minimum. 

(2) The apparatus must be quite safe to operate, but 
all parts must at the same time be accessible for clean- 
ing, observation, and repair. 

(3) The apparatus should be as simple as possible, and 
the connections should be obvious without requiring 
reference to a plan; this will obviate mistakes, which, 
however, may sometimes be additionally provided against 
by interlocking arrangements. 

Precautions against fire-—The materials used for 
mechanical support, &c., should be iron, slate, or marble ; 
for isolation and protection of apparatus, brick or stone ; 
for conductors, bare copper or aluminium ; for insulation, 
porcelain, hard fibre, ebonite, glass, earthenware, &c.; of 
these ebonite is one of the best insulators, but it burns 
freely. Low-tension instrument leads, which should be 
remote from any position where they may be exposed to 
an arc, may be insulated and braided in the ordinary way, 
butshould preferably be covered with asbestos tape as braid- 
ing. Fire may be caused by over-heating or arcing, hence it 
is necessary to provide ample section for conductors, and it 
is important to see that contacts are good and have 
ample surface. Arcing may take place from various 
causes, ¢.g., by the use of switches which are unsuitable 
for breaking the circuit when current is flowing, by ineffi- 
cient fuses as circuit breakers which are incapable of ex- 
tinguishing the arc at its inception, and finally by weak 
insulation, either through the actual breakdown of the 
dielectric or through a “jump over” due to insufficient 
surface, dirt or moisture. 

Danger from shock.—Consistent with the proper 
working of the apparatus, the prevention of accidents 
from shock must as far as possible be provided against. 
We say as far as possible, because it is not feasible on 
economical grounds to construct low-tension apparatus in 
such a way as to make contact with the bare live con- 
ductor an impossibility, but then a shock such as may be 
obtained from the front of a low-tension board is unlikely 
to do more than cause slight local burns. It must also be 
remembered that the operations should always be in the 
hands of experts who are generally supposed to know what 
they are about, and if careless or ignorant men are em- 
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ployed it is the fault of the employer and not of the design. 
Wherever possible the flooring should be insulated or 
covered with insulating material. All high-tension 
apparatus should be quite inaccessible under ordinary 
running conditions; the bus bars, switches, trans- 
formers, &c., should be placed in separate fireproof 
compartments as remote as possible from the operator's 

art of the switchboard. When such apparatus requires 
attention, it must first be made “dead,” and by a suitable 
interlocking system it should be impossible to make con- 
nection between that piece of apparatus and the live parts 
of the system, until the apparatus itself is again locked, 
and in good order. Such an interlocking system can 
never be entirely automatic and absolute; its success 
must depend to a great extent on the discretion of the 
responsible official, and on the strict observance by the 
men under him of the regulations which must be part of 
the system. Circumstances may arise when the rules 
must be broken, but only one man should be allowed to 
break them if he thinks fit, and that man must be the 
responsible official. If he is the right sort of man, 7.¢., a 
a responsible individual in the full sense of the word, then 
accidents will not happen. 

Simplicity of arrangements.—In high-tension switch- 
boards for large powers the simplest, safest, and easiest 
method of operation is that known as remote control. 
That is to say, the main switches and circuit breakers 
are operated by means of small motors, which latter are 
controlled from the operating desk which takes the place 
of the switchboard. All the connections are shown dia- 
grammatically on the control desk, and magnetically 
operated indicators, as well as pilot lamps, show which 
switches are open and which are closed, &c. In front 
of the operator and immediately behind the control 
desk is a vertical panel carrying all the necessary in- 
struments grouped together, so that the switchman can 
see at a glance what his machines are doing. The 
field rheostats, both shunt and series, are also worked 
by motors controlled from the same desk, both the 
motors and resistances being so placed as to be open 
to constant inspection. Finally, the governor of the 
prime mover can be adjusted by operating a reversible 
motor from the control desk, so that when a unit has to 
be paralleled, the man in charge of the engine or tur- 
bine has only to bring it approximately up to speed 
and can then leave the finer speed adjustment to the 
switchman. This has the effect of a considerable time 
saving when synchronising alternators. 

An important point should be noted here, the power for 
working these switch motors, &c., must obviously be 
obtained from a source independent of the main supply 
of the station. The best independent source is a battery, 
and on that account, as well as for reasons of speed 
regulation and convenience of starting the motors, the 
latter should be of the continuous-current type. The 
battery need not be a large one, and a small motor gene- 
rator may be employed for charging. This battery should 
also be connected, during the hours of darkness, to a 
portion of the station lighting. It is not advisable 
to connect any auxiliary apparatus to the exciters, even if 
these are run off a common bus bar. As a rule, how- 
ever, the main generators will be self-exciting, and the 
exciter bus bars will only come into use if the failure of 
a “self-exciter’’ necessitates the use of a separately 
driven exciting dynamo. Such a separate exciter should 
always be steam-driven, and not motor-driven from the 
main supply, as is the case in some stations. An alter- 
native to steam would be to use cells, but that again would 
necessitate a much larger battery than is otherwise called 
for, and would not be an economical stand-by arrangement. 
As long as there is steam available, the steam-driven 
exciter will do its work, but if the steam supply fails then 
the engines cannot drive the main generators, and conse- 
quently an exciter, no matter how it is driven, is of 
no use. 





THE COMPARATIVE TRIALS OF THE 
AMERICAN SCOUTS. 


_ Tur United States Navy Department has recently 
issued an elaborate report of no less than ninety pages 
dealing with the comparative trials of the three scout 
cruisers Birmingham, Salem, and Chester, which were 
authorised to be built by an Act of Congress in April, 
1904, but for which the contracts were not signed until 
May, 1905. These three vessels were deliberately built 
with the object of testing the relative merits for marine 
propulsion of reciprocating engines and the two leading 
turbine systems. An independent party might have 
thought that after the publication of the results of the 
comparative trials of the Amethyst and Topaze, such an 
experiment was, perhaps, redundant, but the Navy 
Department, wishing for first-hand experience, embarked 
on an investigation for itself on an elaborate scale. The 
time required for construction of these three vessels of 
3750 tons displacement was no less than thirty-six months 
each, and the languid rate of construction has undoubtedly 
robbed the experiment of much of its value, because of 
the improvements in marine turbine design that have 
been made since the date of placing the order. Interest- 
ing deductions can, of course, be made from the liberal 
information embodied in the report, but it cannot be 
taken as being a document of great value, although the 
labour involved in compiling all the tables and carrying 
out the essential tests must have been gigantic. One 
searches in vain for any definite statement of propeller 
efficiency or thermal efficiency of main engines, in spite 
of the fact that this is the information presumably re- 
quired, and though all the data are available for calculat- 
ing it. The report, considered as a technical document, 
is far below the standard which we should have expected 
from a big Government office. Contrasted with the 
Boiler Committee reports, the arrangement of the data 
and the analyses made are neither easy to pick out nor 
particularly convincing to peruse. If we turn to the 
parliamentary papers dealing with, say, the trials of the 








Minerva and Hyacinth, all the essential facts are much 
more clearly expressed, and without the unnecessary 
verbosity noticeable in the Navy Department’s document. 
The details of the subject matter of the report, however, 
are the features to which attention will be directed. 

The three vessels are interesting examples of naval 
architecture, being 420ft. long, with a trial displacement 
of 38750 tons.. They are remarkably fine, the block 


coeflicient being only 0.4, and the hulls extremely | 


V-shaped compared with British ideas. The Birmingham 
is fitted with two four-cylinder reciprocating engines, the 
Salem with two independent Curtis turbines, and the 
Chester with the usual Parsons system on four shafts. 
On the official acceptance trials the mean speeds attained 
were :—Birmingham, 24.82 knots, with 13.35 tons of coal 
per hour; Salem, 25.94 knots, with 17.2 tons of coal per 
hour; and Chester, 26.52 knots, with 17.1 tons of coal per 
hour. The Birmingham and Salem were built at the 
Fore River Company’s works, and the boilers are 
identical ; but it is worth noting that on the trials the 
coal burnt per square foot of grate was 42.96 lb. in the 
case of the former and 55.32 |b. for the latter. This seems 
to indicate that the Salem was forced much more than 
the Birmingham, but whether it was due to the inability 
of the reciprocating engines to run any faster—the piston 
speed was 1150ft. per minute—or to the fact that the 
designed speed—24 knots—was already exceeded is not 
clear. On the Chester the combustion per square foot of 
grate was the same as in the Salem. For various reasons 
these trials, together with those of lower speed, were not 
deemed sufficiently comparative owing to the slightly 


30 per cent. worse than the reciprocating engine. The 
latter maintains its superiority up to 20.6 knots, but to 


| show the actual figures in detail we reproduce the steam 


consumption curves for varying speeds. The Salem, as 
will be seen, is slightly worse than the Chester—main 
turbines only—above 19} knots, or above 12 knots when 
the latter is using the I.P. cruising turbine, but at no 
period is the difference very great. 

Obviously, if the Chester’s turbines only had weighed 
as much as the Salem’s they would have been even more 
economical. As it is, the turbines and shafting of the 
Salem weigh 23.5 per cent. more than those of the 
Chester. The actual speeds obtained on the full power 
run are in each case slightly less than those obtained on 
the acceptance trials, the respective figures for tie two 
turbine vessels being 25.08 for the Chester and 24.3 for the 
Salem, though on the second series of the more recent 
trials the Salem attained 25.12 knots, and the Chester 24.67. 

It is a pity that the steam and exhaust temperatures 
are not given, as this would have enabled us to calculate 
much more closely the thermal efficiency of the respective 
engines. At full power the mean vacuum in the Chester 
was 29in. compared with 28.1 in the Salem, which alone 
should increase the economy about five per cent. 

The curves have been drawn out to indicate graphically 
the total steam consumption of the three cruisers. An 
interesting feature of the data given is the relative con- 
sumption of the auxiliary machinery, which averages at 
24 knots no less than 13.5 per cent. of the total, while at 
12 knots it amounts to 30 per cent. of the total, taking 
the average of the three ships. The two four-cylinder 
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differing conditions, and in October, 1908, a fresh series 
was commenced in which every endeavour was made to 
obtain absolutely accurate results. The vessels were run 
under service conditions, steaming together and supplied 
with the same coal. It is the results of these tests which 
are given in the report with which we are now concerned. 

As far as machinery weight is concerned, there are 
wide differences in the three systems which were 
initially designed to be each of 16,000 indicated horse- 
power. The total weight of propelling machinery is for 
the Birmingham 844 tons, Salem 909 tons, and Chester 


800 tons, showing a great saving in the case of the Par- | 
| of very elaborate tests of such a nature that reliable 
| deductions can be made from them is no easy matter. 
The report emphasises the possibility of there being 


sons turbine vessel. The boiler installation was about 
300 tons in all cases, but in main engines and shafting 
the Parsons system is far lighter—207 tons against 
234 tons for the engines and 255 tons for the Curtis 


turbine. The boiler evaporation trials indicate a 
generally lower efficiency for the Normand boiler 


of the Chester, due to its lower ratio of tube heat- 
ing surface compared with that of the Salem, a fact 
that requires consideration in basing comparisons on 
coal consumption. When, however, the three vessels 
are compared on a steam consumption basis carried out 
on speed trials extending from 10 to 25 knots, we get 
some valuable data. At the lower figure—10 knots— 
the reciprocating engined vessel required 34,000 1b. of 
steam per hour for all purposes; the Curtis turbines 
44,000 1b., and the Parsons turbines 43,200 lb., 45,500 lb., 
or 46,600 lb. depending on whether both, or only one of 
the cruising turbines was used, the last figure referring 
to main turbines only. Thus at the lowest speed the 
Curtis turbine is 2} per cent. more economical than the 
average condition ef the three Parsons trials, but nearly 





20 29 


| engines of the Birmingham are 28} + 45 + 62+ 62 x 36 
| driving three bladed propellers 12ft. 6in. diameter, 15ft. 3in. 


pitch, and 40.8 square feet projected area. The Salem’s 
Curtis turbines have a mean diameter of 120in., with 
twenty-two moving rows, the propellers being 9ft. 6in. 
by 8ft. 8in., and of 36.8 square feet projected area. The 
Parsons turbines of the Chester have 42in. and 65in. high- 
pressure and low-pressure drums carrying 70 and 28 rows 
respectively, varying from jin. to Tin. The four propellers 


| are each 6ft. diameter and pitch, with a projected surface 
| of 17.02 square feet each. 


To take three cruisers and carry out an accurate series 


appreciable errors in the measurements of power by 
means of the Denny Johnson torsion meter at low 
powers, and in the case of the Birmingham the shaft 
horse-power was not recorded, but assumed as equal to 
0.94 of the indicated horse-power. The maximum 


| powers realised were Birmingham, 16,134 indicated horse- 
| power; Salem, 18,070 shaft horse-power, and Chester 


20,004 shaft horse-power. The shaft horse-power of the 
Birmingham is consequently about 15,000. The weight 
of main propelling machinery consequently works out per 
shaft horse-power at 124.8 ]b., 112.71b., and 89.7 |b. 
| respectively. 

| Itis not easy to understand why, if three obviously 
| experimental ships were to be built, the boiler equipment 
| and auxiliaries should have been so. radically different. 
| Much more valuable data would have been obtained, 
| for instance, if the boilers had all been the same, 
and the eendensing equipment standardised to some 
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extent. The data given lacks the analysed efficiency 
that we should have expected from the elaborate 
nature of the trials conducted, and it is unfortunate 
that the diagrams are not available in the same 
volume. The boiler evaporation trials, in all cases, 
indicate that the moisture in the steam, which was 
measured with a calorimeter, was extremely small. 


the Birmingham was distinctly better than that of the 
Topaze in the British Admiralty comparative trials, but 


unfortunately, owing to lack of shaft horse-power readings | 


in the Amethyst it is not easily possible to compare her 
performance with that of the Chester. 

Neither the Salem nor the Birmingham ran their earlier 
trials with the freedom from breakdown that was a notice- 
able item in the Chester’s performance. Both Curtis tur- 
bines proved weak in the thrust block, and though the most 
serious trouble occurred from an obstruction accidentally 
causing fouling and} blade damage in the starboard 
turbine, the yielding of the thrust foundations should 
certainly have been foreseen. A fresh series of trials— 
those of which the results are given—were, consequently, 
undertaken. 
unable to continue after twelve hours, owing to a defec- 
tive crosshead. 

The general deduction to he made from these trials is 


The | 


steam trials of the engines show that the performance of | 


On the full-power run the Birmingham was | 
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undoubtedly the superiority of the turbine systems over 
the reciprocating engines. The superiority of one turbine 
system over the other is less marked, on account of the 
inferior design of the Salem's turbines, but it is distinct. 
Much more convincing results will be available from the 
trials of the Florida (with Parsons turbine), compared with 
those of the North Dakota (Curtis) and Delaware (recipro- 
cating engines), but we shall have to wait some months 
for them. If anything was needed to convey a clear idea 
of the labour involved in thoroughly testing three ships 
and tabulating the information collected from the in- 
numerable trials, it is this report, and the Navy Depart- 
ment deserve liberable thanks for their generosity in the 
wide-spread publication of it. 


PRESENT CONDITIONS AT PANAMA. 
No. II.* 
At the conclusion of our last article we remarked that 
the use of dynamite had been largely resorted to, and 
| stated that during March last no less than 292 tons of this 
material had been used along the canal line. This possibly 
| prodigal reliance upon explosives as an aid to excavation 


* No. I. appeared May 27th 


DINING-ROOM OF THE 


1.C.C. HOTEL, CULEBRA 


is reflected very frequently in the mortality returns, the 
most serious disaster being that at Bas Obispo on 
December 12th, 1908, when twenty-three persons were 
killed. Of this event an illustration will be found 
above, the ruined machinery in the foreground being 
part of the steam shovel wrecked by the explosion. 
Other effects of deeper excavation are the increased 
gradients up which the dump trains must go to leave the 
Cut and the enhanced importance of providing effective 
drainage. That the measures thus far adopted have fully 
served their purpose is proved by the fact that, in spite of 
the abnormally severe test of the past rainy season. the 
work continued to be prosecuted without appreciable delay 
or inconvenience. 

At Pedro Miguel there are being built twin locks with a 
lift of 30ft. and dams extending from the northern 
approach of the locks to adjacent hills. The former 
involvethe excavation of about 1,288,000 cubic yards of 
material, of which about 868,000 cubic yards will be 
serviceable as back filling. About 1,100,000 cubic 
yards of concrete will be placed in the locks. One dam 
will be a concrete core wall about 550ft. long, founded on 
rock, and the other an earth fill of 947,000 cubic yards of 
selected, packed material, with short concrete core walls 
at each extremitv. Conerete laying in the locks was 
commenced in September last, and at the end of Apri] 
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there had been placed 108,873 cubic yards, while the dry 
filling placed in the dams up to March 31st amounted 
to 205,536 cubic yards. The estimates for these locks and 
dams provide for an expenditure of about 13,000,000 dols. 

Between the Pedro Miguel and the Miraflores locks 
there will be a channel 500ft. wide, involving about 
1,000,000 cubic yards of excavation, very little of which 
has been accomplished. At Miraflores the descent to the 
Pacitic will be made by a flight of locks in duplicate, with 
a total maximum lift of 64.7ft. Of the site of the upper 
locks, lookig north, and showing in the distance the 
south end of the Culebra Cut, an illustration is given 
above. The estimated excavation required for the lock 
chambers and approaches is 4,200,000 cubic yards, of 
which one-third is rock. The greater part has been com- 
pleted, with the result that a commencement has been 
made with concrete placing. At Miraflores, also, two 
dams will be constructed, one extending from the north- 
east end of the locks to an adjacent hill, and the other 
designed to close the mouth of the Cocoli River and hold 
the water in a small lake between Pedro Miguel and 
Miraflores, with a surface 55ft. above mean sea level. 
These works involve the excavation of over 220,000 cubic 
yards, and the placing of 63,000 cubic yards of con- 
crete in the first-mentioned dam, and of over 1,000,000 
cubic yards of filling in the other. The construction of 
the latter is well advanced. ‘he Jocks are estimated to 
cost 19,715,000 dols., and the dams 2,156,000 dols. 

From Miraflores locks to deep water in Panama Bay, 
a distances of 8.31 miles, there will be a dredged channel 
500ft. wide. This, for about three miles, will follow the 
line of the French Canal, widened and deepened. Up to 
the present the material handled has been mainly earth 
and small rock, leaving for removal in the immediate 
future a considerable layer of rock, which must be taken 
off the bottom before the required depth of 45ft. below 
sea level is reached. It has been estimated that the 
completion of this channel will involve an expenditure of 
about 86,500,000 dols. and over 30,000,000 cubic yards of 
excavation, of which about two-thirds has been com- 
pleted. 

With a view to ensuring a quiet harbour at Balboa— 
formerly known as La Boca—and divert cross currents 
which might tend to fill up the dredged channel of the 
Canal prism with soft material from the shallow harbour 
of Panama—and, incidently, to furnish an economical 
dump for spoil from the Culebra Cut—a breakwater is in 
course of construction from the shore line to Naos 


Island. Progress with this work has been somewhat | 


interrupted; first, by accidents to the trestle, and, 
secondly, by a considerable collapse of dumped material, 
resulting from a slide in the thick deposit of mud, 30ft. 


deep, which underlies the fill. At present the break- | 


water extends about two miles from the shore line, or two- 
thirds of the required distance. Towards the cost of this 
work the estimates provide 300,000 dols. 

Coincident with work on the Canal, great progress has 


been made with the building of the new main line of the 
Panama Railroad. This task has been necessitated by 
the submergence in the near future of many miles of 
route traversed by the railroad built in the early fifties, 
and, after its acquisition by the United States in 1904, 
double-tracked and otherwise improved. Of the old loca- 
tion but seven miles will be retained, namely, 4.17 miles 
from Colon to Mindi and 2.83 miles -from Corozal to 
Panama. 
Canal and runs east along the valley of the Gatun River 
to a point about 44 miles from the centre line of the 
Canal. Here it again turns southward and skirts the 
east shore of Gatun Lake to the beginning of the Culebra 
Cut. In this section there are several long embankments, 
and the maximum elevation of the line is reached 110ft. 
above sea level. Through the Cut the railroad will run on 
a terrace on the east side, 10ft. above the surface of the 
Canal. Where the line crosses the Gatun River a bascule 
steel bridge is being erected, a new steel girder bridge a 
quarter of a mile long being already in use over the 
Chagres River at Gamboa. Smaller streams are crossed 
on concrete culverts, and through a hill at Miraflores has 
been driven a concrete-lined tunnel 736ft. long. The 
estimated cost of the new line is about 7,500,000 dols. 

That continued acceleration of work is the order of the 
day is evidenced by the fact that the present combined 
labour force of Canal and railroad is larger than it has 
ever been. On March 30th, for example, there were 
actually at work 38,676 men—30,837 servants of the 
Canal Commission, 8880 Panama railroad force, 2998 
engaged on railroad relocation, and 961 on Panama rail- 
road commissary duty. Of the Canal force, 4553, mostly 
Americans—ofiicials, clerical force, construction men, and 
skilled artisans—are classed as “gold” men, %e., are 
paid monthly in gold. The “silver,” or unskilled labour 
force, aggregating 26,284 men, includes 5263 Europeans, 
mainly Spaniards and Italians, who are paid at the rate 
of 20c. or 16c. an hour, the remainder being West 
Indians, chiefly from Barbadoes. The standard wage of 
the West Indian labourers is 10c. an hour, work of an 
exceptional character commanding l6c. or 20c. Of the 
artisans, the majority receive 16c., 20c., or 25c., and a 
few 32c. or 44c. per hour. On the actual building of the 
canal—in other words, workmen of the Construction and 
Engineering Department—there are engaged 3403 “ gold” 
and 21,777 “ silver” men. 

The recruitment and organisation of this vast and 
varied labour force, and its maintenance and that of 
several thousand dependents, in health and comparative 
comfort, constitutes one of the most notable triumphs of 
the American occupation of the Zone—an achievement 
of which the Administration and people of the United 
States, the officials to whom credit is primarily due, and 


| the medical and engineering professions generally, may 


| well be proud. .In this connection, one must bear in mind 


} 





the historic notoriety of the Isthmus and the facts that to 
prepare the latter for the reception of the army of Canal 





At Gatun the road leaves the vicinity of the | 


: 


The logiqee 


| builders, it was necessary not merely to cleanse the line 
of the future waterway, but also to revolutionise century- 
old habits and the mental attitude of the people of the 
region, to re-create heretofore noisome Colon and 
Panama, and to banish and effectually avert the re-entry 
of diseases which had been regarded for generations as 
practically beyond control. To the measures adopted to 
these ends frequent reference has been made in earlier 
articles in THE ENGINEER; to-day let it suffice to add that 
the health returns continue to bear unquestioned testi- 
mony to their success, and that no cessation is observable 
in the activities and vigilance of any branch of the Sani- 
tation Department. 

Scarcely less helpful to the construction of the Canal 
has been the work of the Civil Administration and of the 
Quartermaster’s and Subsistence Departments. The 
United States acquired from the New Panama Canal 
Company 2149 buildings of various kinds, of which it was 
found profitable to repair or enlarge 1536. These served 
very useful purposes during the preparatory years of 
Canal work and pending the construction of more modern 
dwellings, and have since been employed mainly as store- 
houses or labourers’ quarters. The buildings erected by 
the Canal Commission number about 1500, including 
family and bachelor quarters for both gold and silver 
men, and 745 devoted to very diverse purposes, ¢.g., 
hotels and club houses, commissaries and stores, chapels 
and lodge rooms, mess halls and kitchens, wash-houses 
and lavatories, hospitals, offices and machine shops. A 
quite recent report of the Chief Quartermaster shows 
that 1676 family quarters are occupied by “ gold”’ men, 
the number of occupants being 5160, of whom 1779 are 
women and 1662 children, and that the 1996 quarters 
allocated to “gold” bachelors have 3841 occupants, of 
whom 141 are women. The family quarters allotted to 
European labourers number 307 and their occupants 900, 
while 121 bachelor quarters have 5736 occupants. The 
family quarters occupied by negroes number 1135 and the 
occupants 8371, the bachelor barracks, 289 in number, 
having 5305 occupants. 

Included among the illustrations on page 558 are several 
of interest in this connection. Speaking generally, the 
various types of “ gold” family quarters differ in size and 
arrangement of rooms rather than in style of construction ; 
all the houses are frame buildings without cellars, have 
screened verandas front and back, are painted inside and 
outside, are supplied with electric lights, water connec- 
tions, and bath and toilet rooms, and are provided with 
the necessary furniture. The type, known as No. 14, in 
most general use is a two-storey building, with quarters 
for two families on each floor, each quarters having a 
screened veranda in front, with three doors entering 
directly into as many rooms, two of which are 12ft. square 
and the third 12ft. by 8fi. Behind these rooms is a 
kitchen 10ft. by 8ft., another screened veranda, anda bath 
and toilet room. The bachelor quarters for gold mien 








contain from four to twenty-four rooms, each large enough 
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to accommodate two men ; all these quarters are lighted 
by electricity, and have bath and toilet rooms on each 
floor. Screened barracks of two types serve as family 
quarters for labourers, one type containing eight quarters 
and the other five, each of tworooms. The bachelor 
labour barracks are fitted with bunks, usually seventy-two 
in number, in double rows of three tiers each. 

The main source of food and clothing supply, of 
necessaries and luxuries for the workers on Canal and rail- 
road and their families—a population now approximating 
50,000—is the commissary, or Subsistence Department. 
Of the organisation and work of this department—self- 
sustaining, yet able to supply all the varied requirements 
of its customers at prices usually lower than those ruling 
in the United States, its principal base of supply—one 
cannot speak in terms of excessive praise. Its system 
includes general stores at thirteen points along the Canal 
line and three camps adjacent to the re-located railroad, 
and suitable provision for meeting the requirements of the 
workers stationed at the rock quarries at Porto Bello and 
Ancon Hill, the sand deposits at Nombre de Dios and 
Chamé, the newly established settlement at Toro Point, 
the sanitorium on Tobago Island, and the leper colony at 
Palo Seco. A cold storage and ice-making plant, a 
bakery, coffee roaster, ice-cream factory, laundry and 
other establishments, are maintained at Cristobal, whence 
a special supply train conveys ice and foodstuffs each 
morning to the towns and settlements along the line of 
the Canal, all perishable goods being carried in refrige- 
rating cars. Only Canal and railroad servants are 
allowed to make purchases at the commissaries, and to 
ensure that no cash sales are made to Panamanians, only 
coupons issued by the Commission and charged against 
accounts are accepted in payment. 

The business transacted annually by this “ universal 
provider” exceeds in value 7,000,000 dols., two-thirds 
through the commissaries and the balance through the 
hotels. The hotel branch maintains the Tivoli Hotel at 
Ancon and eighteen other hotels, at which meals are 
served to white “gold” men for 30. cents each; 
twenty-one messes for European labourers, who are served 
at the rate of 40 cents a day for three meals ; and twenty- 
four kitchens for negro labourers, who are charged 
30 cents per ration of three meals. In these mess 
kitchens the food is cooked and served in dishes to the 
men, to be eaten wherever they wish. The supplies per 
month cost about 90,000 dols., and labour and other 
expenses amount to about 21,000 dols., the total being 
well covered by receipts, exclusive of the revenue derived 
from transient and other residents at the Hotel Tivoli. 

In subsequent articles particular attention will be 
devoted to the excavating, dredging, and other machinery 
employed in the completion of the Canal, to details of the 
locks, dams, and other accessory works, and the methods 
adopted and special plants installed for their construction. 





Tue British Consul in the Azores reports that the 
radio-telegraph stations at St. Michael’s, St. Mary’s, Faval, Flores, 
and Corvo, have now been completed, and are open for the service 
of the public. 
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Fig. 6—-A PORTION OF THE BOILER HOUSE 


A LONDON ELECTRIC SUPPLY STATION. 
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Ar present there are five turbo-generating sets in the 
engine-room, two of 300 kilowatts and three of 1000 
kilowatts. The turbines, which were supplied by Howden 
Brothers, of Glasgow, are of the Zoelly type, and, as will 
be been seen from the illustrations, Figs. 9 and 10, page 566, 
each turbine drives two dynamos. In the case of the two 
small sets one 150-kilowatt generator is connected across 
the positive side of the three-wire system and the other 
across the negative side, each dynamo being designed for 
half the pressure across the outers. Each of the three 
large turbines drives two 500-kilowatt dynamos, which 
are connected across the outers. The speed of the small 
sets is 3000 revolutions per minute, and that of the large 
machines 1850 revolutions per minute. The three 1000- 
kilowatt sets are shown in Fig. 9, and one of the 300- 
kilowatt sets in Fig.10. The generators, which have been 
supplied by Siemens Brothers, differ from many other 
high-speed continuous-current machines, in that they are 
fitted with carbon brushes and plain commutators. For 
a number of years the problem of getting high-speed 
machines to operate satisfactorily with carbon brushes 
presented considerable difficulty ; but, judging from the 
manner in which these dynamos were working at the 
time of our visit to the station, the problem has now been 
completely solved, for there were no signs of sparking at 
any of the brushes. Commutating poles and the ordinary 
distributed compensating windings are employed. The 
usual shrink rings are used on the commutators. A 
special feature in connection with the ventilation of these 
machines is that instead of the air being drawn from the 
engine-room in the ordinary manner it is first passed 
through a filtering apparatus, which removes the dust 
from the air and so prevents it entering the machines. 
This apparatus is obviously a very desirable addition to 
any electric lighting or power station, and particularly so 
where high-speed machines are employed. The air is 
drawn into the machines by means of fans mounted on 
the armature shafts, and the hot air is discharged from 
the openings to be seen at the top of the dynamos. The 
filters, which have been constructed by the Buffalo Forge 
Company, are placed in the basement of the station. 
They are composed of steel cases containing dry-cotton 
filter cloths placed in zig-zag fashion. 

The condensers, which are of the “Contraflo” type, 
together with the air pumps, are situated in pits below 
the turbines. There are three large and two small con- 
densers. Each of the condensers for the 300-kilowatt 
turbines is capable of dealing with 7500 lb. of steam per 
hour, whilst the three condensers which have been 
erected for the 1000-kilowatt machines are each suit- 
able for 20,000 lb. of steam per hour. They are designed 
to give a vacuum equivalent to 28}in. of mercury—baro- 


meter 30—when working at the above rates, and when | 
supplied with circulating water at 60 deg. Fah. Each | 


condenser is also intended to condense 25 per cent. in excess 
of the figures stated above for half an hour. The condensers 
and the air pumps, which latter are of the Edwards 
ie Paihia : 7: me, 1. appeated May 27th. Pe Be Spa ary, 





type, were supplied by Willans and Robinson, of Rugby. 
The air pumps are electrically operated. The method of 
drawing the circulating water from the river Thames was 
described in our last issue, when it was mentioned that 
three large Rees “ Roturbo”” pumps wereemployed for 
this purpose. One of these pumps is shown in the 
illustration—Fig. 5—and the strainer boxes, which are 
employed for catching the coarse solid matter, are to be 
seen in the upper portion of the illustration. The two 
rotary strainers previously referred to are on the right of 
the motors, but they are not shown. These rotary strainers 
were supplied by Babcock and Wilcox, but they were not 
made by this firm, as was stated in our last issue. A 
portion of the boiler-house is shown in Fig. 6. 

Reference was made in our last issue to a centrifugal 
boiler feed pump which has been supplied by the firm of 
W. H. Allen, Son and Company, Limited, of Bedford. 
The illustration —-Fig. 7—shows this pump. It is 
of the six-stage turbine type, and is designed to deliver 
100 gallons of water per minute against a head of 485ft. 
Its speed is 2200 revolutions per minute. The efficiency, 
we are informed, is 61 per cent. The motor, which, like 
the pump, is of the vertical type, is capable of developing 
26 brake horse-power. The power is transmitted from 
the motor to the pump through a vertical shaft 8ft. long. 
The pump stands on a foundation block about 33in. above 
the floor of the basement, and the motor stands on the 
pump-room floor level, as shown in the drawing, Fig. 3, 
given in our last issue. Two other centrifugal pumps 
were supplied by this firm. One of these is a hotwell 
pump. It is a single-stage pump capable of delivering 
100 gallons of water per minute against a head of 
45ft. The speed is 1600 revolutions per minute. 
The motor is designed to develop 2.8 brake horse-power. 
In the case of each of these three pumps the armature 


runs in ball bearings, the top bearing being of the ball- 


thrust type and carries the weight. Within the motor 
casing there is a flexible shaft coupling which is only 
capable of transmitting rotational forces. Situated 
immediately below this coupling in an extension of the 
motor housing; there is a ball-thrust bearing which is 
designed to carry the weight of the shafting and the pump 
impeller. In the case of the hotwell pump there is one 
propeller and one set of diffuser blades. The second 
well pump, which is shown in Fig. 8, is designed to 
deliver 100 gallons of water against a head of 100ft. Its 
speed is 1600 revolutions per minute and its efficiency 61 
per cent. The motor is capable of developing 6 horse- 
power. From considerations of practical utility, the 
arrangement of the pump and motor with the axis of 
rotation vertical obviously has much to commend it, as 
it enables the pump to be placed at as low a level as may 
be desired, thus easily avoiding the troubles so often 
encountered when a centrifugal pump has to work with a 
considerable lift on the suction side. The motor can 
also be placed on the engine or pump room floor level in 
an easily accessible position and well away from all 
risks of damage, due to water, &c. 

Another special feature of this new station is that 


| extensive use has been made of aluminium conductors. 


The machines are connected to the switchboards by 
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means of round aluminium rods, and the battery and 
other connections are also made in the same manner. 
In our issue of May 18th we drew attention to some of 
the advantages which are to be derived from the use of 
such conduetors, and we also gave illustrations showing 
gome examples of aluminium conductors as used for 
carrying current from electric generators, batteries, kc. 
The illustrations given in the article were from photo- 
graphs taken at this new station, so that it will be un- 
necessary for us to enter into a lengthy description of this 
portion of the work. We may mention, however, that an 
inspection of the backs of the switchboards at the Horse- 
ferry-road station is sufficient to show that this system of 
using bare aluminium conductors is quite practicable on 
a large scale, and in addition to the saving in cost, it is 
easier to handle than copper, allows of lighter supports 
being used, and owing to the larger surface exposed, does 
not heat up so much as copper bar of the same resistance. 
The aluminium conductors in use at this station have 
been supplied by the British Aluminium Company, of 
109, Queen Victoria-street, E.C. 

The switchboards, both for the main power station and 
for the sub-station, which is situated in the upper part of 
the building, were manufactured and erected by the 
British Thomson-Houston Company, of Rugby. The main 
or generator switchboard has been erected on a gallery on 
one side of the station. Ample space has been allowed 
behind it, and all the connections can easily be examined. 
The field rheostats are situated in a chamber below the 
gallery, through which the feeder and other conductors 
also pass. The rheostats are operated by means of hand 
wheels at the top of pillars which are mounted on the 
switchboard floor. The switchboard in the main generating 
station has two sets of bus bars, to either of which 























Fig. 7—BOILER FEED PUMP 


each balancer, generator and feeder can be connected 
through vertical plug bars and plugs. The two sets of 
main bus bars are naturally placed at the back of the 
panels and the vertical plug bars on the front. Each 
main generator is connected to its vertical plug bars 
through two single-pole reverse current automatic cut-outs, 
placed on the front and at the top of one of the panels. 
Each low-tension feeder is connected to its vertical plug 
bars through a single-pole maximum current automatic 
cut-out, with an ammeter below it in each pole, the 
positive and negative switches being placed side by side 
at the top of the panel. Each feeder panel carries the 
plug bars, switches and ammeters for two feeders. The 
twelve feeder panels are arranged in two bays at right 
angles to the generator and battery panels. Three feeder 
panels are placed on each side of each bay. The bus bars 
are carried behind the feeder panels down each side of 
the bay, and connected together by conductors passing 
overhead between the two panels nearest the wall of the 
building. The main bus bars behind the feeder panels 
are connected to those behind the generator and battery 
panels by links, so that the board can be sectionalised as 
required for cleaning or repairs. Each pair of balancing 
generators is worked in series, and is connected to the 
main bus bars in the same way as each single main 
generator, but,in addition, a common neutral conductor is 
connected by a single pole throw-over switch to one or 
other of two middle wire bus bars placed between the 
main bus bars. There are two middle-wire feeders, one con- 
nected to each middle-wire bus bar through an ammeter, 
with an earthing ammeter and resistance in parallel. 
One middle-wire feeder, the instruments for which are 
on the bar coupling panel, is connected to the distributing 
mains fed from the station. The second middle wire 
feeder is connected to the House of Commons only. Pro- 





vision is made on the switchboard to enable the House 
of Commons feeder to be supplied from the battery and 
from the two pairs of balancers entirely independently of 
the rest of the board. The other end of each battery is 
connected to the upper main bus bars through a maximum 
current automatic cut-out and an ammeter, and to the 
lower main bus bars by a hand switch and ammeter. The 
inner end of each battery is connected to a common 
middle wire through an automatic cut-out switch. This 
is interlocked with the automatic cut-out switch of the 
motor, which drives the corresponding booster. The 
battery middle wire can be connected to either or both of 
the two middle wire bus bars. At the right-hand end 
of the board three panels are placed at right angles to 
the generator, and battery panels for controlling the two 
excitation circuits and four circuits supplying the lighting 
and auxiliary plant in the station. 

The batteries, which have been supplied by the Tudor 
Accumulator Company, of 119, Victoria-street, West- 
minster, have been erected in two battery rooms, one 
above the other, the battery on the positive side of the 
system is thus quite separate from the battery on the 
negative side. Each battery is made up of one hundred 
cells, and is designed to give the following outputs :—950 
ampéres for three hours, 1200 ampéres for two hours, 
2100 ampéres for one hour. The batteries are charged 
and discharged by means of hand-regulated rever- 
sible boosters, which are situated in the _ sub- 
station at the top of the building. Tappings on the 
last four cells of each -battery are also connected to five 
point cell-regulating switches mounted in: the battery 
rooms, and in this way a certain amount of regulating 
can be obtained at times when the batteries are directly 
connected to the bus bars and the boosters are not run- 
ning. Each cell contains 37 plates, 18 positives and 
19 negatives. The plates are 16}in. wide and 20in. deep, 
the positive plates being .4in. thick and the negative 
plates .sin. thick. The plates are mounted in pine boxes, 
dovetailed and pinned together with antimony lead 
dowels. The boxes are coated inside and out with acid- 
proof paint,-and are lined with sheet lead, which is turned 
over the top edges, and a little way down the out- 
side so as to form a lip, which is spaced fin. 
away from the outer surface of the wood box, so 
that any acid that may drip from this lead will drop 
clear of the box and not trickle down its surface. 
The plates are suspended by their lugs from stout vertical 
glass struts standing on the bottom of the containing 
boxes, the point of suspension being above the level of 
the acid. A clear space of 8in. is left between the lower 
edges of the plates and the bottoms of the boxes for the 
accumulation of deposit, so that it is only necessary to 
clean the cells out at very long intervals. The cells are 
erected on stands of pitch pine, from which they are 
insulated by means of double glass oil insulators. The 
stands are also supported and insulated from earth by 
means of large porcelain oil insulators. The stands are 
entirely of wood, coated with acid proof paint, and no 
metal fastenings of any kind have been used in their con- 
struction. The connections from cell to cell are made by 
burning the lugs of the plates to trough-shaped lead bars 
placed between the cells, the positive plates of one cell being 
turned to one side of the bar and the negative plates of 
the next cell to the other side. The ends of the rows of 
cells are connected together by means of two copper rods, 
1jin. diameter in parallel. These are sweated into lead 
cups on the connecting bars of the cells. Thus the whole 
of the cells are connected solid throughout without the 
use of any bolted connections, except at the ends of each 
battery. The conductors connecting the batteries to the 
main switchboard are of aluminium. These aluminium 
rods are terminated a short distance above the cells, 
where they are connected to a copper strip, to which are 
also connected short lengths of copper rod, which are 
sweated into the cups on the connecting bar of the cell. 
An illustration of one of the batteries is given in Fig. 11. 

Turning now to the sub-station, which is situated above 
the engine-room; at present this contains two 1000-kilo- 
watt Oerlikon motor generators, a 500-kilowatt motor 
generator supplied by the British Thomson-Houston 
Company, an Oerlikon motor balancer set capable of 
dealing with 1250 ampéres on each side of the system, 
and two battery boosters. There is also a small milking 
booster for dealing with run-down ceils. All the boosters 
were supplied by the British Thomson-Houston Com- 
pany. The generators of the Oerlikon machines are 
provided with communicating poles. The commutators 
are fitted with shrink rings, as are fitted to high-speed 
turbo generators. 

A portion of the sub-station showing the Oerlikon motor 
generators is shown in the illustration—Fig. 12, on page 
566. Each of the large motor generators consists of one 
1000-kilowatt direct-current dynamo for supplying current 
at from 400 to 460 volts to the lighting system direct, 
driven by a high-tension three-phase induction motor 
suitable for current at 6000 volts and 46 to 50 cycles. 
The motor balancer consists of two 250-kilowatt direct- 
current generators for supplying current at from 200 to 
230 volts to the three-wire system. The driving motor, 
which is placed between the two dynamos, is a three- 
phase induction machine designed for the above-men- 
tioned alternating voltage and periodicity. Each set 
has an overload capacity of 25 per cent. for half 
an hour and 40 per cent. for three minutes. The 
500-kilowatt motor generator, supplied by the British 
Thomson-Houston Company, is also driven by means of 
a three-phase induction motor, the alternating current 
for all of these machines being supplied from Grove- 
road station of the Central Electric Company. The 
switch gear in the sub-station has also been supplied by 
the British Thomson-Houston Company. The high- 
tension switch gear is of this firm’s. standard pattern. 
The cables are brought up to the board near the centre, 
and connevtions from them are taken through oil brake 
switches to duplicate bus bars at the top and bottom of 
the structure. Separate cells are provided for the oil 





switches, current transformers, potential transformers, 








cable boxes, and bus bars, and each of these cells is 
closed by a }in. sheet iron door. Access to these cells is 
obtained by galleries fitted with glass flooring. Isolating 
switches are provided for disconnecting and earthing 
the high-tension cables and air brake sectionalising 
switches are provided for dividing up the bus bars, so that 
the board may be safely cleaned and inspected. Under 
normal conditions the upper bus bars are used for carry- 
ing the main current, whilst the lower bars are employed 
for charging the feeders, connections between the upper 
and lower bus bars being made through a water resist- 
ance at the charging panel. When putting a feeder into 
service it is first of all connected to the lower set of bus 
bars which are “dead:’ These bars are then charged 
through the water resistance, thus charging the feeder. 
The upper switch on the feeder panel is then closed, thus 
connecting it to the main upper bus bars. The direct- 
current panels in this sub-station are mounted in front of 
the high-tension cell structure, and are provided with 
duplicate sets of bus bars arranged with plugs, so that 
any circuit can be plugged on to either of the two sets. 
In order to deal with the very large currents which have 
to be handled on this board—3000 ampéres on the motor 
generator panels and 9000 ampéres on the branch circuit 
panels—a special design of expanding plug has been 
adopted. 

Two 25-ton overhead travelling cranes have been 
supplied by the firm of Marshall, Fleming and Co., of 
Motherwell, one for the generating station and one for 

















Fig. 8—-WELL PUMP 


the sub-station. Both cranes are operated by semi- 
enclosed motors. They are controlled from the ground 
floor level by hand ropes, the control gear being fitted in 
a cabin suspended from the cross girders at one end. 
The arrangement is such that, if desired, the crane can 
be worked by an operator seated in the cabin. The 
various motions are controlled by reversing and speed- 
regulating tramway-type controllers. The cranes were 
tested with a load of 37} tons. There are two brakes 
provided on the hoisting gear, one an automatic brake 
and the other an automatic mechanical brake. These 
hold the load, and permit of it being lowered under 
perfect control, and without danger of over-speeding the 
armature of the motor. A device is fitted for automa- 
tically preventing over-lifting or over-lowering of the load. 








THE INSTITUTION OF CIvIL ENGINEERS.—In consequence of the 
death of his Majesty King Edward, the patron of the Institution, 
and as a mark of respect for his memory, the Council have decided 
that the conversazione be not held this year. The ‘James 
Forrest” lecture will, as arranged, be delivered on Wednesday, 
June 22nd, at 8 p.m., by Sir John Gavey, C.B., M. Inst. C.E., the 
subject being ‘‘Recent Developments of Telegraphy and 
Telephony.” 

THE BrussELts EXHIBITION.—We are asked by La Direction 
Générale of the Brussels Exhibition to state that a Mr. Max 
Kaiser, describing himself as ‘‘Commissioner for England and 
Great Britain,” is approaching manufacturers and traders in 
respect of an exhibition at Brussels which may be mistaken for the 
Exposition Internationale et Universelle now being held, and to 
say that Mr. Max Kaiser has no connection with the International 
Exhibition in which the British Government and the Governments 
of other nations are participating. We understand that the forms 
of application for space which are being used are headed ‘“‘Inter- 
national Exhibition, Brussels, 1910,” . 
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THE FRENCH DESTROYER VOLTIGEUR. 


In our issue of March 11th we published an account of 
the latest French torpedo boat destroyers. We are now 
in a position to give some further information about these 
interesting vessels, and particularly about the Voltigeur, 
which is peculiar in several respects, particularly in 
that she is fitted with combined turbines and recipro- 
cating engines. Since the performances of this boat on 
trial have been exceedingly good, it is not surprising that 
the French are proud of her, particularly as her turbines 
—Rateau—are entirely of French construction, and were 
the first to be used for propulsion. 

The opportunity which the French authorities have of 
studying at the present time the use of turbines on small 
vessels is excellent, for six destroyers of very nearly the 
same displacement, but built by different makers and 
provided with different methods of propulsion, have 
recently finished their trials. It appears to be ad- 
mitted that the Voltigeur, two views of which are 
given in Figs. 1 and 2, is the most interesting boat of the 
fiotilla. In the first place, we direct attention to the 
results of her official trials and those of the Chasseur and 
the Carabinier. The Voltigeur is driven by a central 
propeller actuated by a triple-expansion reciprocating 
engine, and by two Rateau compound turbines each 
driving a wing propeller. The Chasseur also has three 
propellers, but she is driven exclusively by turbines of 
the Parsons type, while the Carabinier has but two shafts 
and they are driven by reciprocating engines. 

The following table gives some of the results of the 
official trials :— 

14 Knots Consumption Trial. 





Chasseur. | Voltigeur. | Carabinier 





2 recipro- 
cating 


2 Rateau 
turbines 
and 1 reci- 
procating 

468 
14-1 


3 Parsons 


Type of engines 
turbines 


424 


Displacement at trial .. 
14- 


Mean speed, knots ca 

Consumption of coal per hour per 
sq. metre of grate area, kilos. 

Consumption of coal per hour, 
kilos. ... 

Consumption ‘of coal per knot at 
14 knots, kilos... 

Quantity of coal required ‘for a 
run of 1170 miles at 14 knots, 
tons 


58-6 
636 


965 


69.6 


81 


One Hour Full Speed 


Trial. 


30-4 
8480 


Mean speed for one hour, knots 

Total coal burnt per hour, kilos. 

Consumption per sq. metre of 
grate area per hour, kilos. 392- 

Consumption per knot, kilos. ...) 279- 

Consumption per knot at 30 
knots, kilos... 


6 
0 
0 


274- 





Five Hours’ 24 Knots 7 





Mean speed, knots... 

Total coal burnt per hour, kilos. 

Consumption per sq. metre of 
grate area per hour, kilos. 

Consumption per knot, kilos. . 

Consumption per knot at 24 
knots, kilos. ss, = 


25- 24. 
6448 5112 

232-4 

207-0 





An examination of this table, or of the diagram, Fig. 3, 
in which the trials have all been embodied, shows that at 
cruising speed—14 knots—the reciprocating engine has a 
long way the best of matters. The Carabinier only 
required 32.8 kilos. to run a mile, whereas the Voltigeur 

needed 45.2, and the Chasseur 69.6. Matters are very 
different at 24 knots. 
quires 1 per cent. more fuel to run a knot than does the 
Voltigeur and the Chasseur, some 16 or 17 per cent. more 
than either of them. At still higher speeds the difference | 
is even more marked. The Carabinier is only credited 
with 27.7 knots. 


Here the Carabinier actually re- | 


At this speed she required 803 kilos, of | 


—q 








coal per knot, whereas the Voltigeur only burnt 258 kilos. | 


per knot at 30 knots and the Chasseur 274 kilos. at a like | 


speed. The calorific value of the coal is not stated, but 
we may assume that the coal was probably Welsh, and 
all of approximately the same heating value. 


is a remarkably efficient vessel. 
tion of 200 kilos. per hour less than that of the Chasseur 
with Parsons turbines, she registered a speed of ‘9 knots 
more, the displacement being very nearly the same in 
both cases. 


Voltigeur (Turbines & reciprocating Engines) 
———— Chasseur (Turbines) 
—-—-— Carabinier (Reciprocating Engines) 
Displacement 424 tons 
Carabinier (Consumption with a Ff 
displacement of 470 gree: 


per hour 
Kg 

+4 8400 

8000 


7000 

6000 
Tt 5000 

t__The Voltigeur at 

high speed 

Pacetivenell 4000 


+The Chasseur at }—+ 
high speed, 


—The Chasseur at— -— 
cruising speed 








14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 31°3 


SPEED iN KNOTS 


13 


10 11 12 


Tee Encineer 
Fig. 3 


practically out of the running as regarded coal con- 


sumption. 
The following 
Voltigeur :— 
Length over all 
Extreme breadth 
Depth . 14. 4ft. 
Draught forward . i s Re 5.9in. 

- aft 2 9.10in. 
Displacement 01 on trials .. 468 tons 
*Midship section 10 sq. metres 
Heating surface of boilers 11,065 sq. ft. 
Volume of water in boilers 576 gallons 

steam os 350 
Steam pressure. ; 228 Ib. 
Air pressure in stokehold ... 


are the leading particulars of the 


215.13ft. 
22. 10ft. 


61/75mm. of water | 


These | 
results certainly point to the conclusion that the Voltigeur | is 90 tons. 


With a coal consump: | 


The Carabinier at the highest speed was | 
| the stroke being 20in., and at 380 revolutions per minute 





Fig. 2 


the Normand type, and are four in number. They are 
fitted in two compartments. The grate area is 230 square 
feet, and according to contract the boilers were to be capable 
of burning 400 kilos. per square metre of this area—say, 
82 lb. per square foot—per hour. The bunker capacity 


The boilers of the Chasseur are of the same type as 
those of the Voltigeur, which makes the above comparison 
all the more interesting. 

The Voltigeur’s triple-expansion engines have three 
cylinders, 17}in., 25in., and 37in. in diameter respectively, 
they develop 2700 horse-power. They are of the inverted 
type, and drive their own air pump. They exhaust either 
direct to the condenser, or into the turbines. This con- 
denser also serves the auxiliaries, such as the steering 
gear, pumps, dynamo engines, &c. The engines are 
provided with an air-tight crank case, for which a patent 
has been granted to the Ateliers et Chantiers de Bretagne, 
where the engines were built. They are constructed so as to 
permit freely of expansion, and it is claimed that this is 
why they have worked so well. As a contrast to this, we 
are informed that orders have been given for the removal 
of the crank cases of the Hussard and Mameluck, which 
are of other types. Different parts of the crank-case of 
the Voltigeur are accessible by means of air-tight doors. 
Forced lubrication is employed, the oil being supplied 
through pumps into the hollow shafts, and thence to the 
varicus moving parts of the engine. It falls to the bottom 
of the crank-case, where it is filtered and cooled and used 
over and over again. There are no steam jackets round 
the cylinders, the top and bottom covers only being 
jacketed. Cast steel has been largely used in the con- 


| struction of the engines. 


| along 
|each case but one 


The turbines are placed in one compartment, and 
side each is its own condenser. | There is in 
single turbine casing, this con- 
taining not only the ahead turbine, in which the steam 
is completely expanded from boiler pressure to the vacuum 


| obtained in the condensers, but also the astern turbines. 


Consequently, as will be seen in Fig. 4, the arrangement is 
very compact. Each ahead turbine is designed to develop 
about 3000 horse-power at 850 revolutions per minute, 


| whilst the astern turbines are constructed to develop 


some 40 per cent. of this power. The steam pipes are so 


| arranged that (1) the two ahead turbines can be driven 


together ; or (2) the port ahead and the starboard astern 
or vice versa; or (3) one may be stopped and the other 
driven either ahead or astern. ‘These combinations may be 


Like all the other boats in her ale she is divided! brought about quite independently of the reciprocating 


ondenser 


Evaporagar 7. | 
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Filter Feed Pump 
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Oil Pump git 
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Engine 


O 


Fig. 4—THE PROPELLING MACHINERY 


longitudinally into ten watertight compartments, the 
sixth and seventh of which are devoted to the turbines 
and reciprocating engines respectively, as will be seen in 
the illustration, Fig. 4. The hull, &c., are similar to that 
described in our issue of March 11th. The boilers are of 


Bunker 
Ory Air Pump 


Reheater 
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Ory Air Pump 
Bunker 


Swan Sc 


OF THE VOLTIGEUR 


engine. The turbines are controlled from a starting plat- 
form by means of servo-motors. A special apparatus allows 
of the exhaust from the reciprocating engines being led 
either to its condenser or to the turbines. When cruising 
the reciprocating engine alone is ordinarily used, but 
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sort 


to which they are connected may revolve and not inter- 


fere with the headway. When going ahead the starboard 
ropeller turns to the right and that on the port to the 
left. In other words, the wing propellers turn outwards. 
“The high-pressure end of the turbine—see Fig. 5—is 


Steam Inlet Fi Power 


Steam Inlet $ Powel 

















1e steam is given to the turbines so that the projectors | The bearings are kept cool by water circulation. The 


| thrust block is fixed near the forward bearing and con- 
| sists of a series of movable collars keyed on the shaft, 
}and a further series of rings carried in a box, there 
| being a water circulation in each ring. Forced lubri- 
cation is used in all the bearings. 


which offers a very considerable resistance to the blades 
being thrown out. The blades are fitted into the discs 
through openings placed at two points. After being 
mounted they are clamped to the discs by means of a 
U-shaped shroud ring, which is riveted to the ends of the 
blades, and regulates the spacing at their extremities, 
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constructed on the multi-cellular system, and is designed 
with the object of obtaining the greatest amount of 
power in the most economical manner. The steam can 
be introduced in several places, and each place represents 
a pre-determined speed of rotation. The smallest power 
is produced by the greatest amount of expansion, exactly 
as in areciprocating engine. The arrangement of steam 
inlets may be seen in Fig. 5. This represents a section 
of a Rateau marine steam turbine. It is, however, not 
the turbine supplied to the Voltigeur, though we under- 
stand that it resembles it closely. It is, as a fact, a 
drawing of the turbine which is to be supplied to the 
destroyers Fourche and Faux, which are now being built. 
A single valve directs the steam into whichever of the 
inlets may be required, and by reducing the amount of 
steam passed by this valve all intermediate speeds may 
be obtained. 

The low-pressure portion of the turbine is made on the 
reaction principle and balances the thrust of the pro- 
pellers, a thrust block absorbing the small differences 
which may exist. 

The astern turbine for both high and low pressures is 
constructed on the impulse principle. 

The casings of all the turbines are of cast iron. 
They are cut in two, horizontally, to permit of the 
introduction of the rotors. They are also divided 
longitudinally into several sections so as to facilitate the 
machining. Packing-boxes are placed at either end, and 
piping is arranged for the incoming steam, and for the 
exhaust as well as for the valves and pressure gauges. 
Everything is made as tight as possible so as to 
prevent the entrance of air at the low-pressure end. 

The casing is divided longitudinally into a number of 
cells or compartments by means of diaphragms of steel 
plate or cast steel. These diaphragms, which carry at 
their peripheries the guide blades, are arranged in 
grooves cut in the casing, and are in two portions 
being securely jointed together on their horizontal 
diameter. The diameter of the shaft varies with its 


Fig. 5-SECTION OF A RATEAU MARINE STEAM TURBINE 


The shaft is of forged steel, and it is carried on two 
bearings. It is hollow, and is carefully machined both 
inside and out so as to obtain accurate balancing. The 
moving discs are of forged steel, machined all over, and 
carefully balanced. 











Fig. 6 


The blading of the Rateau marine steam turbines has 
been improved upon by Les Ateliers et Chantiers de 
Bretagne, which have taken out patents for the improve- | 
ments, and the resulting turbine should really be called 
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Fig. 7-THE VOLTIGEUR 


length and with the weight of the rotor. Where the 
stuffing-boxes come the diameter is nearly the same as 
it is at the bearings. The packing is of the labyrinth 
type. Between each bush there is a chamber to catch 
the steam leaking through, and the steam thus collected 
is returned to the blades, where it can do useful work. 
The bearing cases are provided with cast steel liners 
which are themselves lined with anti-friction metal. 








Fig. 8—-THE CHASSEUR 


the Rateau-Chantier de Bretagne turbine to differentiate 
it from the ordinary Rateau turbine. The moving blades | 
are of drawn bronze, and they are mounted on the | 


Before being ‘finally “put in service, the solidity of the 
work it tested in a special machine which gives the wheel 
a peripheral speed double the normal. 

The guide blades are also of bronze. Each has at its 
extremity a fillet to permit of its being riveted to the 
sheet bronze shown at C and D—Fig. 6. The blades as 
a whole form a rigid box. adjusted and fixed in the 
diaphragm, the upper part E of which is removable, so 
as to allow of the introduction of the boxes. In the 
casing the blades are fixed in the same way as the blades 
of the drums and the discs, but they are not provided 
with a shoulder 

Westinghouse-Leblanc rotary pumps, which have never 

before been tried in France, have been used for the con- 
densers. They are driven by independent Boulte- 
Labordiére steam engines of 23 indicated horse-power, 
running at 750 revolutions per minute. There are two 
pumps for each condenser, one for withdrawing the con- 
densed water and delivering it to the hot well, and the 
other for removing the air and non-liquefiable gases. 
During the trials, the barometric pressure remaining 
at 768 mm. of mercury, the following results were 
obtained :— 
Speed knots.. cdg ee eee. Cee FM See 
Vacuum at condenser mm. . 730 ... 750 ... 745 ... 740 736 
The cooling surface of the turbine condensers is 300 
square metres—say, 3230 square feet. The weight of the 
turbines alone, without auxiliaries, is 40 tons. 

It is undeniable that the mechanical portions of this 


| destroyer have answered excellently, but it should be 
| noted that if the engines have been a success, and if a 
| high speed has been attained, the result is due in large 
| measure to the hull, the form of which is entirely novel 





for this class of vessel. It was built, as we have already 
explained, to the designs of Mr. Laubeuf, and has a very 
marked after rake—see Fig. 7. It was imagined that 
such a form as that of the Voltigeur would lead to serious 
accidents, especially if she got struck on the poop by a 
heavy sea. Nothing of the kind, however, has been 











Fig. 9—-THE HUSSARD 


noticed, though the boat has experienced some exceed- 
ingly bad weather. Moreover, it is stated that the pro- 
pellers are never uncovered, whatever the condition of the 


moving discs and drums in channels of dovetail shape. | sea. 


The necessary spacing between the blades is obtained | 


In order that a comparison may be made we repro- 


/by means of carefully adjusted distance pieces A— | duce in Figs. 8 and 9 stern views of the Chasseur and of 
| Fig. 6. A shoulder B formed at the bottom of the blade | the Hussard, which is in many respects similar to the 


fits tightly into the distance piece, and forms a solid job | Carabinier. 
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FORTY YEARS’ PROGRESS IN THE DISPLACE- 
MENT AND SPEED OF WARSHIPS. 
(From a Naval Correspondent.) 

To the casual observer the comparison between the 
warship of the present day and that of forty years ago, 
affords a striking example of the progress of engineering 
science in that period. To the careful student the com- 


parison yields much more, as it shows how the various | 


improvements which engineering skill has from time to 
time devised have been incorporated into the art of 
warship design. 
have remained unchanged; it is the improvements in 
methods of application which have made possible the 
better or 
When we come to consider the development of the 
warship, one of the first things to attract attention is the 
increase of speed and dimensions, and these two are to a 
great extent interdependent. 


aspects, and much confusion exists among controver- 
sialists when a term is used in an absolute sense by one, 
and in a relative sense by another. The displacement of 
warships is one of these points over which experts are in 
constant disagreement. We have heard discussions at 
the Institution of Naval Architects on the need and uses 
of the moderate size battleship, but no one attempts to 


define in tons of displacement, what precisely constitutes | 
a moderate sized battleship, and the reason is not far to | 


seek, for definition is impossible, the large battleship 


The essential features of the problem | 


more complete solution of the problem. | 


Most things in this world | 
have to be considered in both their relative and absolute | 


they are said to be moving at corresponding speeds. 
The speed coefficient gives us an absolute measure 
of the speed, for we should strictly apply the term 
high-speed vessel to one whose speed coefficient is 
high. No attempt has been made so far to define 
high and low. speeds; the terms are used loosely, 
sometimes to denote high speeds through the water 
and at others to denote a high-speed coefficient. We 
suggest tentatively the following :—Low speeds should 
be regarded as those where the speed coefficient V/ v L 
is below .7; moderate speeds where V/V L is between .7 
and 1.0; moderately high speeds where V/ ./L is between 
1.0 and 1.5; and high speeds where V/4/ L is above 1.5. 
If we apply this nomenclature, the 26 knots of the Maure- 
tania is a moderate speed, while the 26 knots obtained in 
| the 40ft. Yarrow-Napier boat is a high speed; in the 
former case the speed coefficient is slightly under 1, 
and in the latter it is just over 4. One advantage 
of referring to the speed coefficient instead of the 
actual speed to determine whether it should be called 
high, moderate, or low is the well-known fact that 
| the speed coefficient practically determines the amount 
of power required per ton of displacement. There is 
no simple relation between the two, because the form of 
the vessel has a large influence on the power required at 
high speeds. Some forms are altogether unsuitable for 
speeds which we have defined as high. It would be 
absurd, for example, to endeavour to drive a vessel having 
the form of a canal barge at a speed corresponding to a 
speed coefficient of 1.5 or even 1. Given, however, a fair 
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Battleships. 


Audacious ... 
Sultan... 

Devastation 
Dreadnought 
Inflexible 

Colossus 

Benbow 

Nile ... . nate 
Royal Sovereign 
Magnificent 

Canopus 

Formidable 
ae 
King Edward VII. .. 
Lord Nelson ‘ 
Dreadnought 
Neptune 


280 
325 
285 9,330 
320 
320 


510 


6,010 
9,290 


10,820 
11,880 

9,420 
10,600 
11,940 
14,150 
14,900 
12,950 
15,000 
14,000 
16,350 
16,500 
17,900 
19,900 


Battleship Cruiser. 


indefatigable 


¢ = Trial. d = Designed. 


of one decade being the moderate-sized battleship of the 
next. All the student of history can say is, that there 
has been a steady growth of displacement, and an analysis 
of the factors which have contributed to that growth may 
give him some glimmering as to the trend that growth 
will take in the future. The speed of a vessel has, how- 
ever, both an absolute and a relative significance. The 
term high speed is used somewhat loosely even among 
experts as applying to speeds, which, in a relative sense, are 
high in comparison with the majority of sea-going vessels. 
The numberless experiments which have been carried out 
both on forms of hull and on screw propellers have enabled 
us to increase what we know as the propulsive coefficient, 
1.e., the ratio of the effective to the actual horse-power re- 
quired by the ship, so that we may truly claim that some- 
what less actual horse-power is now required by the Dread- 
nought than would have been necessary forty years ago. 
But in the main the possibilites of any large increase in the 
propulsive coefficient appear to be remote, so that large 
increases of speed must be accompanied by corre- 
spondingly large increases of power. Fortunately, owing 
to the labours of Froude, we have a means of defining 
speed in an absolute sense. As is well known to every 
student of the subject, he defined by his law of com- 
parison the speed coefficient of a vessel as the actual 
speed in knots divided by the square root of the 
length. In algebraic language, the speed coefficient is 


V/¥ 4, and where this number is the same for two vessels 


555 18,750 


25-0 (d 43,000* 


* = Turbines, shaft horse-power. 


form anda reasonable proportion of length to beam, and we 
should expect, as we do in fact find, that vessels at the 
same speed coefficient require approximately the same 
horse-power per ton of displacement. The reasons for 
this we do not enter into—they will be found in the 
various text-books on the resistance and propulsion of 
ships—but we point out the influence this fact has had on 
the design of warships and its important bearing on the 
successive increases in dimensions. 

The accompanying table gives a list of representative 
British vessels of battleship and cruiser types for the last 
forty years with the speed coefficient and horse-power 
per ton of displacement of each. It is worthy of remark 
that in the cruiser class the speed coefficient has been 
practically stationary for thirty years, from the Iris in 
1877, the first cruiser to obtain this result, to the Mino- 
taur, practically the last of the armoured cruisers before 

| this type was merged into the cruiser battleship of the 
Indomitable class, with its subsequent developments. It 
| will be noted how rapidly the horse-power per ton rises 
after the speed coefficient has passed the value unity, so 
that whereas the Minotaur, with a speed coefficient of a 
little over 1, requires less than two horse-power per ton 
| of displacement the Boadicea with a speed coefficiency 
|of 1.27 requires 5.46 shaft horse-power or, say, the 
| equivalent of 6 indicated horse-power per ton. In 
torpedo-boat destroyers with a speed coefficient of 2, 
the horse-power per ton is from 16 to 20. 


The importance of keeping the speed coefficient as low 
as possible is therefore very great, not only on account of 
the relative waste of power, but also because of the 
direct relationship between the power and the weight of 
the machinery. The higher the speed coefficient, the 
greater the proportion of the weight of machinery tg 
the total displacement. The total displacement is dis. 
tributed in a warship as follows :—Hull, armour, armament, 
machinery, coal, and equipment, and when the total jg 
fixed we cannot add to one item of weight without sub. 
tracting an equal amount from some of the others. [py 
the Neptune, for example, the weight of hull ang 
armour amounts to 62.5 per cent. of the total, coal 
(900 tons at load draught) amounts to 4.5 per cent,, 
machinery will be approximately 11 per cent., leaving 
22 per cent. to divide amongst armament and equipment, 
say 11 per cent. each. It is obvious from these figures 
that to increase the weight of the machinery to any 
great extent would be seriously to cripple either armour or 
armament. Suppose, for example, it were desired to 
increase the speed coefficient in a vessel of identical 
dimensions and displacement to the Neptune from .93 to 
1.2. This corresponds to an increase of speed from 2] 
to 27 knots. Then, instead of requiring 1.25 horse. 
power per ton of displacement, we should require 4.6 (as 
in the Bristol) and the weight of machinery—if of 
the same type as in the Neptune—instead of being 11 per 
cent. of the total displacement, would be 40.5 per cent, 
With 62.5 per cent. already taken up with hull 
and armour it is obvious that this is impossible. 
There is a corollary to this, that not only are the higher 
speed coefficients impossible where armour and a heavy 
armament have to be provided for, but they are only 
possible in unarmoured and lightly armed vessels by the 
use of a lighter type of machinery, giving a higher horse- 
power per ton. Thus we have had in the British Navy 
practically two types of machinery recognised for a very 
long time ; the slower revolution engine and large tube 
water-tube boiler for large armoured vessels and cruisers 
and the faster running engines, and smal] tube—or express 
—water-tube boiler for small vessels and destroyers. The 
former average about 10 to 12 horse-power per ton of 
machinery weight, and the latter 40 to 50. The pro- 
peller problem precludes the use of the high revolution 
engine in large vessels, and saving in weight by this 
means is therefore not practicable. The small tube water- 
tube boiler has been tried in the French navy for large 
vessels with indifferent success, and is not likely to be 
tried in our Navy. The reasons why small tube boilers 
are not favoured for large vessels would take us too far 
from our present subject. The fact remains, that we 
cannot for large ships see much prospect at present of 
any very appreciable rise in the horse-power per ton of 
machinery weight, which would enable us to increase the 
horse-power which can be put in a ship on a given dis- 
placement. Moreover, as we have seen, the rise of horse- 
power per ton is so rapid after a speed coefficient of unity 
has been passed that the gain in lightness of machinery 
would have to be enormous in order to be of any service. 

These reflections help us to realise how it is that 
for thirty years the speed coefficient in the largest 
ships has been stationary. And bearing in mind 
‘the definition of the speed coefficient, we are able to see 
how the demand for speed has resulted in successive 
increases in the dimensions of our ships. If the speed 
coefficient cannot be inereased beyond unity without 
requiring so large a proportion of the displacement as 
seriously to interfere with the other purposes—armour, 
armament, &c.—for which provision has to be made, it is 
evident that while we may obtain 20 knots in a vessel of 
400ft. in length, we shall require one of 625ft. for 25 knots, 
and one of 900ft. for 30 knots. It will be seen from the 
table that the speed coefficient is generally somewhat 
under unity for battleships, and somewhat over unity for 
cruisers, so that the actual length of battleships will be 
rather greater than those given above. The point arises, 
how will the displacement vary with the length. It will 
rise, of course, but not necessarily as the cube of the 
length, as would be the case if successive vessels were 
exactly similar. A ship may be regarded as a beam, and 
any increase of length must from considerations of strength 
be accompanied by an increase of depth, and further, any 
increase of depth must for reasons of stability be accom- 
panied by some increase in breadth. Comparing the 
Audacious of 1869 with the Neptune of 1909, an increase 
of length from 280ft. to 510ft., that is a ratio of 1.82 to 1, 
has resulted in an increase of displacement from 6010 to 
19,900, or 3.3 to 1; that is to say, the displacement has 
risen approximately as the square of the length. If this 
same rate of increase is maintained, the battleship of forty 
years hence will be 950ft. long, will displace 66,000 tons, 
will have engines of 90 to 100,000 horse-power, and will 
steam at 31 knots. Ata cost of £90 per ton such a vessel 
would cost six millions sterling. It is as well to realise 
the direction in which recent developments, beginning 
with the Dreadnought, are leading us. Already in the 
Lion and Princess Royal we are approaching lengths of 
700ft. and machinery of 70,000 horse-power, so that the 
description of the features of the future battleship may 
not be considered “ far fetched.”” With battleships costing 
such enormous sums, the pace is evidently too hot- to 
last, and Governments perhaps will be glad to turn in 
relief to some scheme of limitation, or else to pursue 
some other and less costly line of development in offence 
and defence. 








A woop-TEsTING laboratory, which will be operated 
conjointly by the United States Departinent of Agriculture and 
the University of Wisconsin, has been erected at Madison. The 
staff of the laboratory will make tests on the strength and other 
properties of wood, to investigate the processes of treating timber 
to prevent destruction by decay and other causes, to study the 
saving of wood refuse hy distillation processes, to examine the 
fibre of various woods for paper and other purposes, and to 
determine the influence of the microscopic structure of wood on its 
characteristics and properties Facilities will be at hand for 
almost any kind of test on wood that practical conditions may 





require, 
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RAILWAY MATTERS. 


Tux Malvern Hills Conservators, after discussing in 
committee the proposed funicular railway, have passed a resolution 
regretting that they cannot give their consent to its construction 
in consequence of legal difficulties, as there is no provision in their 
Acts enabling them to do so, At the same time, the conservators 
are not opposed to the principle of the scheme, provided the 
interests which they have to protect are duly safeguarded. 


Tur Glasgow Tramway Committee has been experi- 
menting with a new type of car designed principally with the 
object of protecting the motorman in inclement weather. The 
matter, states the Hleetrical Review, is one which has exercised the 
Corporation for years, the primary difficulty of screening the 
driving platform being the back draught down the front stairway 
when the car was in motion. It is believed.that this has been 
obviated by a simple expedient—permanently covering about 
two-thirds of the stairway and enclosing the upper platform with 
a sliding door on the roll-top desk principle. 





AccorpInG to the Electrical Review it is announced 
that the Turkish Minister of Public Works has instituted a com- 
petition for a concession to establish and work a new network of 
underground and surface electric tramways in the suburbs of 
Constantinople. The proposed tramways are to be constructed in 
such a way as in no way to prejudice the rights of the existing 
Constantinople ‘Tramways Company. The latter undertaking, it 
will be recalled, is now controlled by the Ottoman Union, which 
is composed of French, German and Swiss financial institutions 
and electrical firms, and which proposes to convert the lines for 
electric traction. 

SrgaMm heating for snow removal around switch points 
has been successfully employed, according to the Railay Age 
(fazette, in the Erie station at Jersey City. The.installation is for 
twenty-six sets of points, and has been in service for three years. 
A 2in. main is led from the power-house in the adjoining yard, and 
a lin. pipe to each switch. Two lines of pipe forming a loop are 
placed between switch sleepers under the points, the ballast first 
being removed. Automatic traps discharge the condensed water 
and thus prevent freezing. The snow melts as it falls, and no 
attention to the points is required. Throughout the severe 
winter of 1909-10 no difficulty was experienced, and a small force 
kept the pipe-lines and detector bars clean, 


Tue Ofenberg Railway, the concession for which has 
been recommended to the Cantonal Councils by the Swiss 
Bundesrat, is one of the most important of electrical undertakings 
hitherto contemplated. The whale line will have a length of 
52.680 kilom., of which 40.680 kilom. lie on Swiss soil and 
12.000 kilom. in the Tyrol. The line rises from 1500 m. above sea 
level at Zernez (its starting place) to 1973 m. at the top of the 
Ofenberg, the steepest gradient being 40 per cent., and the 
smallest.curve 120m. ‘Throughout its course the line will negotiate 
the roughest mountain country, passing through hills by means of 
tunnels and spanning stream valleys. It will be worked by single- 
phase current at 6000 volts, supplied from a power station to be 
built on the Etsch River, near Mals. The estimate of the cost 
for the whole line from Zernez to Schluderns is put at 
16,745, 000f. 


SLEEPING cars for electric railways were introduced a 
few years ago by the Illinois Traction System, which has main- 
tained a regular service between Springfield and St. Louis. 
Additional cars have recently been built for a service between 


Peoria and St. Louis, and these embody several new features. The | 


former cars are of the Holland type. The new cars resemble the 
transverse partitions, An important feature is that the passenger, 
arising in the morning, can fold the berth against the side of the 
car, and a folding chair in the open space then facilitates his toilet. 
The upper berths have large windows, extending up to the eaves of 
the roof. Each berth has electric lights (current being supplied by 
storage batteries), and a small locker for watches, jewellery, &c. 
Permanent partitions separate the sections, and at night the sec- 
tions are shut off from the centre aisle by curtains. The cars are 
not equipped with motors, but will be hauled as trailers, thus 
eliminating ndise and vibration due to the machinery. 


INTERESTING locomotive trials took place last Friday 
on the Highland Railway, between Blair-Atholl and Dalwhinnie, 
with the view of testing the respective powers of the heavy engines 
of the North British and the Highland Companies. The locomo- 
tives concerned were the North British engine No. 867 and the 
Highland Railway engine No. 146. Each is of about 100 tons, 
and was attached to a train made up of eight dual fitted bogie 
carriages, with saloon and brake van. 
23 miles, part of which rises Ift. in 75ft., while the line itself 
reaches the highest altitude of any in Britain, being nearly 1500ft. 
above sea level at the county march. A number of the directors 
and officials of both companies observed the performances of their 
respective engines, and as the result of the trial it is understood 
that the North British locomotive did the distance in 404 minutes 
(24 minutes less than schedule time), while the Highland engine 
took 44 minutes, It is understood also that ona similar trial on 
the level between Perth and Kinross the North British engine had 
slightly the better time. 


In -view of the recent agitation in favour of using | 
electric headlights on locomotives, the experiments in this direction | 
of Professor Benjamin, of Purdue University, are most interesting. | 
Professor Benjamin has found much to be said against the electric | 


headlight. Not only does the strong beam of light blind engineers 
on locomotives coming from the opposite direction, but it also has 
a peculiar effect of producing false signals. In one of his experi- 
ments, states the Scientific American, the light of a green signal 
was extinguished, but when the beam from the electric headlight 
fell upon the green roundel it was powerful enough to reflect a 
green light, which appeared to the engineer to be a caution 
signal, This effect persisted until the engine was within 400ft. of 
the signal. On the other hand, in favour of the electric headlight 
it has been pointed out that obstructions on the track are readily 


seen far enough off to permit of stopping the train before they are | 
Furthermore, on a single-track line the presence of | 


encountered, 
a train may be detected ata long distance off, and head-on colli- 
sions may thus be prevented. 


Wuat promises to be an attractive circular tramway 
route in Renfrewshire is expected to be opened in August. The 
line, which is about four miles in length, connects Barrhead and 
Rouken Glen, and is being carried out by the Paisley District 
‘Tramway Company. The scheme will cost about £40,000. When 
the route is completed passengers from Glasgow to Rouken Glen 
will have a choice of returning by the Corporation cars or vid 
Barrhead to Paisley, and thence by Paisley road to the city, or 
proceed to Renfrew and return to Glasgow by cars either from 
Renfrew or Yoker. The reverse journey may be taken by Kilbar- 
chan, Johnstone, Elderslie, Renfrew or Paisley, travellers pro- 
ceeding to Rouken Glen vié@ Barrhead and returning by the Glasgow 
cars to Paisley, Renfrew, and Yoker, and thence to Johnstone, 
Kilbarchan, &c. One half of the line from Barrhead passes along 
the main road and one half makes a detour into the adjoining 
fields, the ground having been secured from Sir John Stirling Max- 
well. The tramway company has agreed to lay a double line. 
Speirs Bridge has been widened at a cost of nearly £3000, and 
already the rails have been laid over the bridge. The electric 
power supply will be provided by the Clyde Valley Company. 
Ground has tied obtained at Barrhead for the erection of sheds 
for housing the cars. The termini of the Glasgow and Paisley cars 
are at Rouken Glen, and are not a foot apart, 





| advantageous to 


The distance traversed was | 


| station of the University of Illinois. 








NOTES AND MEMORANDA. 


A test of nickel-steel riveted joints made from four 
different kinds of commercial nickel steel showed the strength of 
nickel steel to be about two to two and a-quarter times as high as 
that of joints riveted with wrought iron or mild steel rivets. The 
advantage thus gained more than counteracts increased cost. 





AccorDING to an American contemporary, compressed 
air for signalling from the bottom of shafts to the hoisting engine- 
room at the surface is used at the Moodna pressure tunnel of the 
Catskill Aqueduct. An air pipe extends up the shaft and into a 
cylinder alongside of the hoist runner ; in this cylinder is a metal 
piston or plunger which strikes against a gong when pressure is 
applied. . 


Tests of mining cages were made recently at the 
Moodna pressure tunnel of the Catskill aqueduct to determine the 
efficiency of the safety devices before allowing their use. One of 
the cages was suspended from the head frame by a hemp rope 
instead of the wire cable regularly used. This rope was then cut 
with an axe ; the safety dogs allowed the cage to descend only a 
couple of inches, 


A BRIEF paper was presented by Dr. Paul Héroult in 
America in which the hypothesis was brought out with great force 
that gases in steel are harmless, and that they do not produce 
blowholes, Blowholes are the result of disengagement of carbon 
monoxide, due to the interaction of carbon and iron peroxide at 
the time of solidification. Hydrogen, nitrogen, &c., gases are 
harmless ; they are contained to about the same extent in Bessemer, 
basic, acid open-hearth, crucible or electric steel, 


In Rochester, N.Y., a good system of electric light and 
telephone wiring is in use, whereby unsightly pole lines on the 
streets are done away with. The system is applicable chiefly to 
the residential districts. The linesare placed in underground con- 
duits in the streets, but instead of making connections with the 
houses directly from the underground conduits, a pole line is 
erected in the backyards of each block, and this pole line is con- 


nected to the conduits by an underground branch at each side | 
This obviates the necessity of having a manhole in front of | 


street. 
each house. 


THE Engineering Agency of South Africa, Johannes- 
burg, states that an important discovery of iron ore has been made 
in Natal. 
of the coast, and having a railway within 30 miles. Suitable coal 
for coking purposes has been found in Natal, while limestone 
exists in large quantities only a mile distant from the ore claims. 
The ore is hematite, running from 42 per cent. up in metallic iron. 
The river Tugela, which runs through the iron ore property, is 
stated to be available for the development of power. Negotiations 
are pending with a view to placing this property on the market. 


Berore the American Electrochemical Society a paper | 


was recently presented by Professor Samuel A. Tucker and 
Mr. Farel L, Jouard on ‘‘The Electrolytic Preparation of Magne- 
sium.” Magnesium can be obtained by electrolysis of its molten 
chloride in the presence of potassium chloride, but the bath is 
troublesome and expensive to prepare. Electrolysis of magnesium 
fluoride with additions of other fluorides for dissolving oxide of 
magnesium give practically no metal, and there seems to be no 
direct solution of magnesium in such molten compounds. Alloys 
of magnesium with aluminium or copper are easily made by 
electrolysis with the use of a chloride bath. 


Tue conditions under which a street lamp should prove 


. : | its efficiency are very different from those which the ind 
Pullman type, but having the sections separated by permanent | 7 meng Cena n hisae 


lamp. This was brought out clearly in a recent address before the 


| New York Section of the Illuminating Engineering Society by Dr. 


Clayton H. —- He pointed out that while in the building it is 
ave much of the light of a lamp pass upward and 
be reflected by the ceiling, in the case of a street lamp this would 
be a great fault, for the vertical rays would be lost Only those 
rays that are cast directly downward and horizontally up and down 
the street can be utilised. For this reason he has devised a reflector 
consisting of a pair of parabolic mirrors arranged to throw the rays 
in the direction of the street, so that practically all of the light will 
be used to best advantage. Thus, in place of having the street 
lighted in spots, as is now the case, a more continuous illumination 
is provided. ~ 
THE ingenuity of an American inventor named Sandell 
‘‘ playing ” a violin from a perforated music roll, which is referred 
to in Electrical Engineering. A group of 60 fingering magnets take 
the place of the performer's left hand, and the bow is represented 
by a set of four revolving discs fin. diameter, each made up of a 
bundle of 50 flexible celluloid washers. One of these discs acts on 
each ong and electromagnetic devices controlled by contacts 
governed by the perforation of the roll produce expression by 
varying the ~ po of the discs and their pressure on the strings, 
and a special magnet provides a bouncing bow action when 
required. There is also a set of four magnets for pizzicato effects, 
while a vibrato effect is obtained by the action of a large magnet 
with a weighted armature arranged to shake the tail piece side- 
ways. The same roll actuates the contacts of electrical piano 


| player movement in the same case, which provides the accompani- 


ments. The apparatus is stated to take about half an ampére at 
110 volts, 


Tests of the weathering of coal, to determine the loss 
in heat value by exposure, have been made by Professor S. W. 
Parr and Mr. W. F. Wheeler at the engineering experiment 
The tests are described in 
Bulletin No. 38, just issued by the station. The authors review 
the researches of various experimenters who give percentages of 
loss due to weathering running up as high as 25 per cent. This is 
contradicted by other experimenters who find very little loss. The 
tests made by Messrs. Parr and Wheeler indicate that Illinois coal 
suffers very little loss in calorific power by storage, amounting pro- 
bably to not over 34 per cent. as a maximum for coal stored a year. 
The chief damage which the coal suffers from storage is in 
the breakage, so that an undue percentage of dust and fine 
particles is formed. This, of course, does not include losses which 
may occur due to fires caused by spontaneous combustion. Such 


fires, and the breaking up of the coal into small particles, appear | 


to be the chief objections to the storage of large quantities of coal 
for a long time. 


A test of a reinforced concrete floor was made recently | 


under very unusual conditions, including a fire test with the floor 
under load, the fire test apparently being required under the city’s 
building ordinances. The structure was a ten-storey office building, 
with floor panels 22ft. by 20ft. centre to centre of columns.. The 
floors were designed for a working load of 1001b. per square foot, 
and were required to stand a test load of 2001b. per square foot 
with a deflection not exceeding fin. 
latter load on a test panel of the floor was only jin. The building 
inspector then had a fire test made of the loaded panel, and with 
a hot fire beneath the deflection increased by 1fin. Water from a 
fire hose was then thrown upon the bottom of the heated slab, and 
the recovery was {in., leaving jin. deflection. A smal! amount of 
concrete spalled off under the action of the stream of water. The 
building inspector considered the result unsatisfactory in leaving 


qin. deflection, and the yy tear of the structure on behalf of the | 


city is now in dispute. It is pointed out that-the heated bars in 
the lower part of the slab may have taken a slight permanent set 
as the effect of the sudden cooling. While many fire tests on 
concrete slabs have been made in special test chambers it is very 


' unusual to require such a test in a completed building, 


The ore body is situated on a mountain within 75 miles | 


MISCELLANEA. 


At the old Eidsfos iron mines, which were worked in 
the eighteenth and nineteenth centuries in connection with the 
ironworks of the same name, trials have been carried on for the 
last two years with the intention of re-opening the mines. 
Professor Vogt reports that the expectations have been fulfilled in 
respect to the quantity of ore present, as well as to the quality. 
With the view of ascertaining whether the ore might be suitable 
for mechanical separation, experiments have been carried out at 
the laboratory of the University at Christiania, which have shown 
very satisfactory results, 


AccorpinG to the Electrician, the new station of the 
Atlantic City Electric Company, which is being built in a meadow 
near New York-avenue, offers considerable difficulty in the selec- 
tion of a stable and permanent style of foundation. Owing to the 
extremely marshy character of the soil, it was necessary to plan 4 
piling system, and from the results of tests it is calculated that 
1530 piles will be necessary to support the station. The tops of 
these piles will be 6in. below the level of low tide, so that they 
will be constantly submerged. Upon them will be placed a solid 
mat or pad of concrete, upon which will rest the building and 
machinery foundations, some of which will be carried to 10ft. 
above low tide. 


Accorpiné to the Iron and Coal Trades Review, a 
blast of great magnitude was recently fired at a quarry near 
Steelton, Pennsylvania, the rock from which is used by the 
Pennsylvania Steel Company for flux in its blast furnaces. 
Thirteen 6in. holes were drilled 125ft. deep, and reached below 
the ground level at the foot of the cliff. The holes were 25ft. back 
from the face of the cliff and about 20ft. apart, the line of them 
thus extending about 250ft. In each of the holes were put 
eighteen or nineteen 501b. cases.of explosive, and above this 
charge, or more than half the depth of the hole, earth was tamped 
in hard. It is estimated that 70,000 tons of rock were liberated 
by the blast, and that the supply so obtained will last the company 
for months. 


In a recent issue of the Physical Review Mr. J. A. 
Veazey describes an investigation of the magnetisation curves for 
| a sample of iron wire one mil in diameter, the experiments being 
made with the object of obtaining an idea of the relative magni- 
tude of the molecules or groups of molecules constituting the 
elementary magnets of which a large magnet is thought to consist. 
If the magnetisation curves showed changes indicative of sudden 
| alteration of magnetic fiux in the wire the inference would be that 
the groups were of the order of one mil in magnitude. The 
apparatus used was a modification of that employed by Ewing. 
The curves obtained were perfectly smooth, and the conclusion 
reached is that the elementary magnets, of whatever kind they 








| may be, are less than one mil in order of magnitude. 


Wir the annual general meeting of the Illuminating 
Engineering Society on May 23rd the work of the first session was 
brought to a close. The society was created in order to bring 
together engineers, architects, members of the medical profession 
and others who are interested in various aspects of lighting, so 
that they may exchange views and help to bring about better 
conditions of illumination. In their report presented to the 
meeting, the Council stated that its anticipations of success have 
been fully realised. Lectures and papers dealing with various 
aspects of lighting had been read, and the fundamental ideas in 
which the society was interested had spread in all directions. 
The desirability of better educational facilities in connection with 
photometry and illumination at technical institutions and colleges 
had been discussed. 


At the forthcoming annual meeting of the Comité de 
Forges de France an interesting ceremony will be the presentation 
of a commemorative medal to M. Pierre Martin, one of the 
inventors of the process of manufacturing Siemens-Martin steel. 
It may be mentioned that in France the name of Siemens is never 





} 


has been applied to the elaboration of a complicated apparatus for | 


The deflection with this | 


associated with the invention, and that the whole credit is given 

to M. Martin, who, nevertheless, fully deserves the honour he is 
| receiving in his own country. Moreover, all the foreign metal- 
| lurgical societies have decided to be represented at the forth- 
| coming ceremony, at which the Minister of Public Works will also 
| be present. M. Martin, who is eighty-five years of age, is one of 
| those rare inventors who have lived long enough tosee an industry 
| entirely revolutionised by their methods, and the world benefit 
from their inventions. 


AccorpinG to the Electrical Review, the submarine 
| bell which the Trinity Brethren decided to place off the Lizard 
| was recently laid from the Trinity steamer Mermaid. This bell 
will operate in connection with submarine signalling to liners in 
times of fog. There is only one other bell of the kind around the 
shores of Great Britain—namely, off Holyhead. Unlike the expe- 
rimental submarine bell near the Wolf Lighthouse, which works 
on a buoy through the action of the sea, the Lizard bell will be 
operated electrically from the lighthouse. The bell is suspended 
on a heavy tripod, about three tons in weight, which will be 
lowered to the bed of the ocean one and a-half to two miles off the 
Lizard, and it will be connected with the lighthouse by cable. This 
bell will be of importance to the passenger shipping of the king- 
dom, as all the liners making for London and the English Channel 
ports fetch the Lizard. 


TRIALS were made in Berlin recently with an interesting 
machine which has been invented by a German aviator named 
Grawert, and is designed to be used as an automobile, motor boat, 
and aeroplane. This machine, which, on account of its peculiar 
and elegant shape, might be called an ‘‘aerial torpedo boat,” is a 
combination of biplane and monoplane. It is equipped with a 
50 horse-power Anzani engine, which is to propel the machine, 
with four passengers, at the rate of 100 to 120 kiloms. per hour. 
The inventor's aim is to construct an efficient military machine. To 
convert the flying machine into an automobile the carrying planes 
are unfastened, and then fixed to the body of the machine, so as 
to form the side walls of the automobile. The process of re- 
converting the flying machine into an automobile in any place 
where it may happen to be is calculated to take 30 minutes. 
During the trials on the uneven ground of the Tempelhofer Feld, 
the large parade in Berlin, appreciable speeds were reached with 
four passengers in the chassis. The machine is to be propelled on 
land, on the water, and in the air by an air propeller. 


Ir is reported in the Electrical Engineer that the 
United States navy is sending emissaries to the manufacturing 
centres on the look out for promising young electricians for war- 
ship service. Now that practically every kind of labour in the 
navy is accomplished with the aid of electricity the demand for 
skilled men is constantly growing, and as an unusually large 
number of vessels is to be put in commission this and next year 
the demand for electricians of suitable age, character and physique 
is so greatly in excess of the supply that the Naval Authorities are 
offering exceptional inducements to young men to join the service. 
| The minimum rate of pay offered to young men works out at 

about 32s, per week, and rises pretty quickly to £4, and in the 
higher grades to £8 per week, while promotion goes on as far as 
| the post of rear-admiral. Young men ambitious to become 
| electrical experts, but lacking the necessary funds for technical 
| training, are given every advantage by the Naval Authorities. 
| They are sent to the school in the New York Navy Yards for a 
five months’ course of instruction, and not only receive their 
| tuition free, but are paid a small sum in addition, and upon 
| graduation are immediately placed in lucrative berths. With the 
| easy method of starting in the service and prospects of advance- 
| ment, an_unusually fine grade of men is enlisting in the United 
States Navy. 
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TO CORRESPONDENTS. 





428 In order to avoid trouble and confusion we find it necessary to inform 
corre: mts that letters of inquiry addressed to the public, and 
inter Sor insertion in this column, repo in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwar to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

sar 6 All letters intended for insertion in Tue Enoinesr, or containing 
eeniens, should be accompanied by the name and address of the writer, 

ily for , but asa proof of "good Saith. No notice 
aban can n be ‘token of 


sar ~=We cannot undertake to — toon or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 








H. W. J.—It is not usval to take the wear of material into account. 
Motion that continved with outside assistance until it had worn out its 
axles would be certainly regarded as perpetual. 

K. R. (Sutton).—The collet is a long ring divided longitudinally by three 
or more saw cuts, and having a coned exterior. The bore just fits the 
bar, which it is made to grip by pulling the collet into a taper hole and 
so compressing it. 
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).Se, 
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, D.Sc., and W. C. 8. Phillips, B.Sc. ‘* The Positive Electrifica- 
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DEATH. 
On the 14th May, at Selly Hill, near Birmingham, CuaRLes ReeinaLp 
Win, M.I. Mech. E., third son of Charles and Emma Winn. 
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State Light Railways. 


THE subject of nationalisation in connection with 
the ordinary steam railways in the United King- 
dom has now been in abeyance for some time past, 
but it has been raised afresh in an entirely new 
direction, which, if not quite unexpected, could 
scarcely have been advanced at a more inappropriate 
period than the present time, having regard to the 
financial situation of the country. The subject 
is revived in the recent report of the Light 
Railway Commissioners for 1909. Apparently, 
owing to the slow extension of secondary rail- 
ways of this kind in the United Kingdom as 
compared with certain other countries, the Com- 
missioners in successive reports in the past few 
years have urged the necessity for the amendment 
of the Light Railways Act, 1896, with a view to 
facilitating the development of the light railway 
network. Special attention was directed in the 
report for 1907 to the progress made in Prussia, 
Belgium, and France, and in the report for 1909 
the Commissioners refer solely to Belgium. To 
what extent, and in what way, the policy of the 
Light Railways Act should be revised, in the 
opinion of the Commissioners, must present a diffi- 
cult problem. But they draw attention to the 
marked success of the system adopted in Belgium, 


of light railways, constructed with moneys raised on 
national credit, is already being worked without loss 
to the State, while a further length of 2000 miles 
has been projected. If these observations mean 
anything, they can only be interpreted as suggesting 
that the Belgian system should be introduced into 
the United Kingdom. Thé principal difficulty 
encountered in proceeding with many. schemes 
already authorised in this country has been in the 
matter of finance, and it is probably owing to the 
method pursued in this respect in Belgium that the 
Commissioners have selected that country as an 
example worthy of being followed by the United 
Kingdom. In Belgium the capital required for 
light railway construction is provided in the pro- 
portion of 50 per cent. by the State, from 25 to 
33.3 per cent. by the provinces, and from 16.1 to 
25 per cent. by the communes, or local authorities 
for the communes, whilst the highest percentage 
subscribed by private investors down to the end of 
1908 was only 1.4 per cent. 

The recommendation of Belgium as a pattern 
that is desirable of emulation in the United 
Kingdom. is, however, unaccompanied by any inti- 
mation of the fact, which is, of course, not unknown 








steam railways and the waterways are owned by 
the State. This being the case, the Government, 
when approached for new concessions for the 
establishment of light railways, would naturally 
adopt every possible precaution to avoid grant- 
ing powers for additional lines which would have 
any prospect of competing with the ordinary State 
railways. That every means would be devised 
for preventing any possible rivalry with the State 
railways is only natural under the circumstances, 
but an additional reason is afforded by the financial 
results experienced by the State railways. Thus 
in the recent Blue-book on the railways in Belgium, 
France and Italy, it is stated to be a disputed point 
whether the working expenses of the Belgian rail- 
ways create a deficit or not ; at all events, the profit, 
if such exists, is Small. It will be quite obvious 
from these facts that the conditions prevailing in 
a country where the ordinary steam railways are 
owned and worked by the State, and where the 
waterways are also almost entirely national 
property, are totally different from those existing 
in the United Kingdom, and the case for light 
railways in this country is consequently not com- 
parable with that obtaining in Belgium, where the 
light railways are both of local importance and 
act as feeders to the ordinary. railways, whereas 
these purposes are served by tramways in numerous 
instances in Great Britain. If the British railways 
were in State ownership there would be no par- 
ticular objections to the carrying out in the form of 
light railways of any extensions which might be 
deemed necessary, but under ‘such circumstances 
the secondary lines would, under no conceivable 
conditions, be built as competitors of the State 
railways. But in the absence of nationalised rail- 
ways in the United Kingdom the introduction of a 
system of light railways based upon national credit, 
other than the Treasury grants which are now 
occasionally made for the purpose, would open the 
way to the establishment of competition with the 
existing privately owned railways, and to the 
depreciation of the latter property. In fact, this 
is precisely what has already happened in the case 
of the rivalry of both company and municipal 
tramways, and of various tramways which have 
been built under the Light Railways Act, and it 
would be exceedingly unfortunate for the ordinary 
steam railways to have to meet fresh competition 
of this kind at the hands of State light railways. 


The question of the inability to raise the neces- 
sary capital, as previously mentioned, is deemed 
the main cause for the non-construction of 
many authorised light railways, the need for which 
is said to have been established at public inquiries 
held by the Commissioners. But if the lines which 
have not been proceeded with had any prospect of 
becoming moderately remunerative, there is no 
doubt that means would have been devised for 
financing them. If, however, private enterprise, or 
the enterprise of local authorities, failed to foresee 
commercial prosperity for the projected under- 
takings, it is too much to expect the State to 
embark upon schemes which would probably 
be unprofitable, and which would be likely to 
enter into competition with the ordinary railways. 
Moreover, there is no reason to be discouraged with 
the development of light railways under the present 
system since the passing of the Act of 1896. 
Apart from 2526 route miles of tramways which are 
in operation at the present time, one hundred light 
railways, of a total length of 701 miles, have been 
built since 1896, and nearly one-half of this mileage 
is worked by electric power on public roads, and 
may or may not be included in the tramway 
mileage. On the other hand, authorised light rail- 
ways of a total length of 975 miles have not been 
built, and the powers in the case of over one-half 
of this mileage have now lapsed. No doubt there 
are reasons other than those represented by purely 
financial considerations in relation to the cost of 
construction and equipment—which in many cases 
might be reduced by the removal of unnecessary 
restrictions and regulations—that are partly respon- 
sible for the abandonment of the schemes. Among 
these are the exactions sought to be made by 
various local authorities upon promoters with regard 
to the widening of roads, for which privilege the 
London United Tramways Company alone is 
saddled with dead or unremunerative capital to the 
formidable amount of £1,000,000. It is unneces- 
sary to pursue the question further than by suggest- 
ing that if the existing policy of light railway 
construction is considered unsatisfactory in any 
districts it is quite possible for the example of the 
Middlesex County Council to be followed and 
parliamentary. powers sought by county councils 
for the building of light railways to be worked by 
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Impulse and Reaction Turbine Systems. 


OWING to lack of space last week it was impos- 
sible to devote attention to Sir William White’s 
lengthy comments on the article on Impulse Marine 
Turbines in Germany that appeared in our issue of 
March 18th, in which we gave outline engine-room 
plans of the three types of arrangement that have so 
far been adopted by builders of impulse turbines in 
that country. The title indicated clearly what was 
the subject matter contained therein, and the length 
of the article, diagrams apart, was just half that of 
Sir William’s criticism of two or three paragraphs. 
The comparative trials of the American cruisers 
of which the results are given in Admiral Cone’s 
report quoted by Sir William White was not 
available at the time we wrote, and the com- 
parative table to which he takes exception was taken 
from Dr. Bauer’s paper presented to the German 
Society of Naval Architects last year, and the three 
arrangements shown all refer to vessels built by the 
Vulcan Company, of which Dr. Bauer is the chief 
engineer. At the time of Dr. Bauer’s paper, the 
only official publication relative to the trials of the 
Salem and Birmingham was in the Journal of the 
American Society of Naval Engineers, in which the 
figure for S.H.P. at 24 knots quoted in the table in 
our article is corroborated. Further, Sir William 
White, perhaps, has overlooked the fact that the 
original standardisation trial of the Salem, from 
which the figure of 12,850 S.H.P. was presumably 
taken by Dr. Bauer, was carried out at 3745 tons, 
with propellers of slightly less projected area than 
those given in Admiral Cone’s report, in which the 
trials were run at 4000 tons. This probably accounts 
for the diserepancy regarding the S.H.P. for 24 
knots referred to by Sir William White. 

We refer to the comparative trials of the three 
American cruisers in another place this week. Sir 
William is right in stating that “important 
additions ’ require to be made to our 
statements of March 18th before a fair comparison 
of the two systems (Parsons and Curtis) can be 
regarded as having been fairly presented,’ but we 
do not agree to corrections being necessary, and we 
made little attempt to compare the two systems. 
To begin with, the article was descriptive of the 
impulse turbine—not in America at all, but in 
Germany—and its arrangement in the vessels to 
which we referred. Adequately to compare the 
system with the Parsons type would need obviously 
similar trial data for several types of ship in 
quantity, like that recently presented in Admiral 
Cone’s report. With reference to our statement 
regarding the lower turbine efficiency being counter- 
balanced by higher propeller efficiency, if we turn 
to this report, which is quoted by Sir William and was 
not available on March 18th—to Table P, page 85, 
which is reproduced in curve form on page 557 of this 
issue—we find that for a total steam consumption 
per hour of 280,000 lb. the speed difference between 
the Salem and Chester is 0.3 of a knot, or 24.15 
against 24.45, an increase of 1.24 per cent., which 
tends to justify our argument. For 300,000 lb. per 
hour the speeds would be 24.5 and 24.78, an even 
smaller percentage difference. This is the com- 
parison—total water consumption to speed—recom- 
mended by Sir William White last week, but owing 
to differences in condenser design the Chester gains 
in vacuum, and it is difficult to arrive at an 
absolutely exact comparison, since the thermal 
efficiency of the engine is not known. No one 
knows better than Sir William White how diffi- 
cult it is to eliminate all the disturbing influences 
which may vitiate comparisons of ship trials. The 
American Navy Department has not succeeded in 
this case, and we do not suppose the German firms 
were any more successful. If speed be taken as a 
basis, and total water consumption considered, the 
Salem uses 6 per cent. more at 24.5 knots, than at 
24.15, showing how rapidly the consumption curve 
is rising at full power, for the speed difference is very 
small indeed. The additional matter given in Sir 
William White’s article last week appears to us 
largely to corroborate our remarks relative to large- 
power turbine installations, as we ourselves 
pointed out that independent turbine units become 
relatively less economical and more unwieldy at over 
10,000 S.H.P., and expressed preference for those 
on four shafts, in which case there is no reason 
why the propeller efficiency should not be identical 
for both systems, and could then reasonably attain 
the same high figure as Admiral Oram gives for the 
Invincible class. The result in ship propulsion in 
that case would lie solely in the economy of the 
turbine, provided that the boilers were the same. 
The large cruisers are stated by Admiral Oram to 
have developed one shaft horse-power for 12 lb. of 
steam per hour, a result which would not be 








obtained with a pure impulse turbine—such as the 
Salem’s—under the same conditions of pressure and 
vacuum. 

Great improvements can be made to the Salem’s 
turbines—Sir William White presumably knows 
how and where they can be made—but while 
he corroborates our statement “that the Par- 
sons type of turbine per se is more economical 
than the velocity compounded type,’ he simul- 
taneously, and very significantly remarks, that 
“neither it nor any other type will secure universal 
adoption or be absolutely the best suited for all the 
varied cases which occur in practice.” Our purpose 
in the article of March 18th was less to compare 
any systems than to describe shortly the German 
system and the extent to which one special type, 
having distinct features compared with the American 
Curtis turbine, had been adopted. With regard to 
relative economy, we fancy that pending the trials 
of the Bristol and Foxhound, with the sister 
ships of the Glasgow and Savage classes, the 
former having Brown Curtis turbines, and the 
latter the pure Parsons, any such definite contra- 
diction of our statement that the overall efficiency 
of the two systems is the same, as Sir William 
White makes, is possibly a trifle too emphatic, 
especially in the absence of the German figures 
for the Mainz and her sister ship. The British 
Admiralty will be carrying out careful comparative 
trials this summer, and we shall gain further data 
regarding this vexed question. Meanwhile we 
cannot overlook the fact that the Salem, whose tur- 
bines are admittedly of inferior design as compared 
with the more modern German installation, wherein 
the low-pressure turbine is of the reaction type, 
was at most only 6 per cent. less efficient than 
the Parsons vessel, and any improvement on the 
Salem will fully corroborate our contention, that if 
the same efliciency can be obtained, the twin- 
screw system will be widely adopted, although, as 
Sir William says, in complete agreement with our- 
selves, no one type will be universally employed. 
With the history of the reciprocating engine, 
or land turbine to guide us, who could think 
otherwise ? 


Furnace Capacity. 


CERTAIN investigations appear to have no end. 
They are carried on for years in different places, in 
different countries, by different men, and finality is 
never reached. indeed, the usual result is that any 
one investigation is certain not to confirm, but to 
upset those which have preceded it. Among these 
must be included the combustion of fuel. This can 
be, and is effected under so many conditions that 
there is no limit to the form which inquiry may 
take. The most recent is one now being carried on 
at the Mining Experiment Station in Pittsburg of 
the United States Geological Survey. An account 
of the inquiry was given by Messrs. F. A. Holmes and 
H. Kreisinger during the March meeting of the 
American Institute of Mining Engineers. 

The inquiry is very interesting, and the result 
ought to have its uses. Its principal object is to 
ascertain the relations between the amount of the 
volatile combustible driven from the coals and the 
combustion spaces necessary to burn it completely. 
The apparatus consists of a fire-brick furnace 40ft. 
long, in one end of which is placed a fire-grate 
5ft. long and 5ft. wide. The furnace is square in 
cross-section, measuring 3ft. each way. The 
furnace delivers the products of combustion to a 
Heine water-tube boiler 220 horse-power. The grate 
is fed by a Murphy mechanical stoker 150 horse-power. 
There are two fans, one blowing air into the closed 
ash-pit, the other exhausting the gases from the 
boiler flues. In this way a slight negative pressure 
is maintained in the furnace, so that hot gas may 
not come out through the peep-holes. It is not 
necessary to give any detailed description of the 
apparatus; we have here to deal only with general 
principles. 

The combustion of coal under ordinary circum- 
stances is not an instantaneous process. Coal 
must be reduced to the finest dust if we wish to 
burn it explosively. In an ordinary way coal is 
distilled. The carbo-hydrates combine with oxygen, 
and burn with flame. The remaining carbon is 
burned without flame into COz. But in order that 
combustion may be complete, time must be allowed. 
In furnaces time is measured by space. Let us 
suppose that when a given coal is burned at a 
certain rate the volume of volatile combustible given 
off is 10 cubic feet per second ; adding, say, 10 cubic 
feet of air, we have 20 cubic feet to deal with— 
neglecting increase of volume due to rise in tem- 
perature. If the combustion space available is 
20 cubic feet the burning mixture will stay in it, 
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say, one second ; if 40 cubic feet, two seconds: and 
soon. Itseems to be probable that, other things 
being equal, the completeness of combustion 
depends on the capacity of the furnace. Whethe; 
this is true or not it is the object of the inquiry to 
find out. Apart from this general proposition, jt 
must be borne in mind that different steam coals 
give off different volumes of volatile combustibles, 
and also that these may be of very different 
chemical composition. Thus the gases from a low 
volatile coal when mixed with the proper quantity 
of air may require one second for complete 
combustion in a given space, while two seconds 
may be required to burn with the same com. 
pleteness the same volume of gas from a differ. 
ent coal. In other words, the combustion space 
required to burn various kinds of coal is not directly 
proportioned to the volatile matter contained in the 
coal. Again, inasmuch as the more rapid the burp. 
ing the greater the volume of volatile matter to be 
dealt with in a given time, it follows that the space 
required for complete combustion varies not only 
with the nature of the coal but with the rate at 
which it is burned. Furthermore, attention js 
drawn to a fact almost always overlooked, viz., that 
the volume of volatile matter produced depends on 
the rate at which the coal is burned to a very large 
extent. When analysis shows, say, 40 per cent. of 
volatile matter and 45 per cent. of fixed carbon, it 
does not mean that the coal is actually composed of 
so much volatile matter and so much fixed carbon, 
but simply that at a certain rate of heating, given 
by certain standard laboratory conditions, 40 
per cent. of the coal has been driven off ag 
“volatile matter.’ If the rate or method 
of heating were different, the amount of vola- 
tile matter driven off would also be different. 
To obtain complete combustion it appears, then, 
that the conditions under which it is burned depend 
on the nature of the coal, the rate of combustion, 
the supply of air, and the rate of heating of the 
fuel. To determine the influence of each of these 
factors is the object of the inquiry. 

It goes without saying that the value of the 
inquiry will depend on the possibility of utilising 
the information obtained in practice. Thus, to 
imagine an extreme case, let it be proved that to 
secure complete combustion furnaces 40ft. long 
must be used. Then it is clear that we must go 
without complete combustion, because the places 
wherein 40ft. furnaces can be used must be very 
few and far between. The primary object of the 
steam user is not to burn coal completely, but 
to make steam; and unless it can be shown that 
large external firebrick furnaces are not 
inimical at once to economy and efficiency they will 
not be used. Now it so happens that radiant heat 
is not understood, and that all that is known about 
direct heat is that the contact of flame with boiler 
plates is highly desirable from the making of steam 
point of view. The delivery of a perfectly clear hot 
gas among the flues or tubes of a boiler is certainly 
not the best way to make steam in quantity, or get 
much of it per pound of coal. There would be no 
practical difference between such gas and the 
hot air delivered from a Cowper stove at, say, 
1500 deg., and it is a matter of common know- 
ledge that the transfer of heat from dry air 
to a metal is a very tedious process. Again, 
while the temperature in the furnace close to the 
grate may be as high as 3200 deg. Fah., it by no 
means follows that it will be equally high 30ft. 
further on. One of the puzzles of combustion is 
‘what becomes of the radiant heat. The amount 
received by a surface varies, we are told, as the 
square of the distance; but let us take a fire-box 
with a capacity of, say, 10 cubic feet, and burn 
fuel in it on a small grate in such a way as to get 
radiant heat only, a certain quantity of steam will 
be made in a given time. Let now all the condi- 
tions remain the same, only that the walls and 
crown of the fire-box are moved further back, 
the capacity being increased to 20 cubic feet. 
Now the quantity of radiant heat produced 
will be the same as before, and the receptive 
surface wili be larger, but the quantity of steam 
it will make will not be the same as before. What 
becomes, then, of the energy represented by the 
radiant heat? A practical illustration of this is 
supplied by the fact that if the grate is placed too 
low down in a locomotive fire-box it will steain 
badly. On the other hand, marine boilers, in which 
the fuel apparently stands far too close to the fur- 
nace crowns, steam exceedingly well. 

The principal value of the inquiry lies, we think, 
in that it may tell us what are the very best condi- 
tions for burning fuel. Wemay also learn whether 
these conditions are or are not incompatible with 
the ordinary everyday practice of making steam. 
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We strongly suspect that they are. All inquiries 
of the kind, properly carried out, without regard to 
expense as this is, are full of promise; and we shall 
await with interest the report which will be forth- 
coming in due time on the results obtained. 





INSTITUTION OF MECHANICAL ENGINEERS. 


On Friday last a meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, when 
the adjourned discussion on Mr. 8, N. Brayshaw’s paper 
entitled a “ Research on the Hardening of Carbon and 
Low-tungsten Tool Steels” was resumed. In addition, 
another paper entitled ‘Comparison of the Tensile, 
Impact-tensile and Repeated Bending Methods of Test- 
ing Steel” was read by Captain Sankey, joint author with 
Messrs. Bertram Blount and W. G. Kirkaldy. Owing to 
the unavoidable absence of the President, Mr. J. A. F. 
Aspinall, who has met with a slight accident, the chair 
was taken by Mr. W. B. Ellington. Before the business 
of the meeting was begun a short memorial, which had 
been drawn up by the Council and which was, with the 
approval of the members, forwarded for the gracious 
acceptance of King George V., was read by Mr. 
Ellington. Professor Arnold was then called upon 
to resume the discussion. Like several other speakers 
he dealt with considerations which are of interest 
to metallurgists rather than to engineers. The 
speaker's main argument, however, appeared to be that 
the author had carried out his research with a class of 
steel which was not the most suitable for the purpose. 
There was unsaturated steel, saturated steel, and super- 
saturated steel. The author had used the latter, and he 
thought that hid he employed saturated steel the results 
would have been more valuable. The super-saturated 
steei which the author had selected contained 1.2 per 
cent. of carbon, instead of 0.9 per cent. in the case of the 
steel which he advocated for the research. That had the 
effect of introducing an additional constituent in the form 
of cementite, which complicated the hardness tests. The 
change into hardenite was not a sudden change at a 
particular temperature, but took place over a range in 
temperature between 725 deg. and 735 deg. A point of 
interest was whether it was essential to employ the whole 
range of temperature indicated, or whether prolonged 
heating at one particular temperature within the limits 
referred to would have the same effect. It was not to be 
imagined that the change in the steel occurred in the 
twinkling of an eye at 730 deg. The author appeared 
to place great reliance in pyrometric work, but he (the 
speaker) did not think that very great accuracy could be 
ensured with such a method of measuring the tempera- 
ture. There was the question of lag to be taken into 
account, and for that reason he did not think that it 
was possible that the figure 730 could be taken as 
absolutely correct. It was not possible to say whether 
the steel had never been up to a temperature of 732 deg. 
That, he thought, was a matter to be settled by mutual 
research. Another thing which the speaker complained 
of was that the paper contained no micro - photo- 
graphie evidence. 

Dr. Carpenter first of all expressed his high apprecia- 
tion of the author's research. He had recently been 
afforded an opportunity of visiting Mr. Brayshaw’s works, 
and he was much impressed by what he saw there. He 
thought it highly important that we should be in posses- 
sion of knowledge which would enable us to get the best 
results out of carbon steel. He considered that the 
author's salt bath method of hardening had many points 
in its favour. When steel was hardened in the ordinary 
smith’s fire it was contaminated by the gases, and there 
were other disadvantages attending the method. He 
thought that the great advantage of the author’s method 
was that of being able to obtain a uniform temperature of 
the tool undergoing treatment. When the suggestion was 
first put forward that a difference of one degree in the 
temperature had a considerable effect on the hardness of 
the tool, he was one of those who disbelieved in the 
argument, but he had since been convinced that it was 
so. He thought that the results given on page 51 proved 
the case conclusively. He noticed that when the tools 
were hardened from 795 deg. the hardness dropped 
steadily, whereas, when they were hardened from 859 deg. 
a practically constant figure was obtained. That he con- 
sidered was important, because the latter temperature was 
certainly on the high side, although it seeined to give the 
best results. Lastly, the speaker expressed the opinion 
that the hardening temperature and also the previous 
annealing should be specified if the best results were to 
be got out of a tool. 

Dr. Rosenhain, of the National Physical Laboratory, 
spoke at some length, and like Professor Arnold, entered 
into many consideraticns which are of interest to the 
academical metallurgist rather than to engineers. He 
was in entire agreement with what Professor Arnold had 
said about micro-photographic study, and considered it 
most valuable in a research such as Mr. Brayshaw had 
undertaken. Then turning to the author’s heating and 
cooling curves, the speaker expressed the opinion that 
they were only suitable for workshop practice, and they 
were not delicate enough to base theory on. He was 
entirely in agreement with what Dr. Carpenter had said 
with regard to the heating and cooling curves. Much, 

he thought, depended upon these curves, and it was 
necessary to pay due attention to them before the steel 
was hardened. He did not suggest that Mr. Brayshaw’s 
heating and cooling curves were wrong, but merely 
Wished to point out that from a theoretical standpoint 
they were not accurate enough, and that their value was 
confined to workshop practice. Like Professor Arnold, 
he (the speaker) thought that Mr. Brayshaw should have 
used saturated steel, only he liked to call it eutectoid. 

Professor Harbord remarked that as he had not been able 
to find time to read the paper through, it was not possible 


that the contribution indicated how important it was to 
pay attention to details. The paper, he considered, in- 
dicated what an extremely sensitive material steel was. 
The speaker then went on to refer to the heating and 
cooling of large masses, and expressed the opinion that 
we cannot hope to heat up such masses uniformly, nor 
was it possible to get a uniform quenching effect. 

The author was then called upon to reply. In doing 
so, he drew attention to the fact that the professors who 
had taken part in the discussion were trying to get him 
to do work which was really very suitable for themselves 
but not for him. In the first place, Professor Arnold had 
said that saturated steel should have been used, and Dr. 
Rosenhain had.upheld this view. He quite agreed that 
it was desirable that investigations should be made in 
that direction, but he would like to point out that such a 
research was for the professors to undertake. If he went 
to Sheffield for tool steel they would give him the kind of 
material he had experimented with, and that was why he had 
adopted it for hisresearch. He was desirous of obtaining in- 
formation that would be of value to practical men like him- 
self. Professor Arnold had said in connection with the 
change point thatit was not possible, with the apparatus that 
had been used, to ascertain whether the temperature had 
varied by two degrees. With that, however, he did not 
agree. Seven cwt. of salt solution were used, and 
he did not consider that it would be possible for a 
variation in temperature of two degrees to take place 
without it being detected. Coming to the remarks that 
had been made about micro-photographic work, Mr. 
Brayshaw said that he quite agreed that such infor- 
mation was extremely useful, and he admitted freely. 
that he had derived much valuable help from the reports 
of the Alloys Research Committee. At the same time, 


work. That was for the professors to undertake, and for 
them he would leave it. The professors had asked for 


included in the paper, but he must ask them to obtain 
such curves. The curves he had given were intended for 
tool hardening, and for that purpose they were quite 
suitable. He was dealing with large masses of 
metal, and with such masses the question of lag 
was of no importance. He had before him on the 
table a small piece of metal in which there was 
a small hole intended for a small thermo-couple. 
But such things did not help him, as a practical man, 
nearly as much as the apparatus which he had employed 
and his rough curves taken with a Calendar recorder. 
The lag in the tube of this instrument did not matter 
when large masses were being dealt with. As regarded 
the rate of heating and cooling, that undoubtedly was 
of profound importance. Continuing, the speaker ex- 
pressed the opinion that the Calendar recorder was quite 
accurate enough for workshop practice. It was fairly 
easy to handle and from his point of view superior to 
thermo-couples. Lastly, Mr. Brayshaw said that when 
we know how a piece of steel has been annealed we know 
how to harden it. 
The paper entitled “Comparison of the Tensile Impact: 
Tensile and Repeated Bending Methods of Testing 
Steel,’ was then read by Captain Sankey, and was 
afterwards, owing to the lateness of the hour, very 
inadequately discussed. It would have been fairer 
to the authors and to the members if the paper had 
been held over until a proper amount of time could 
be given to it. The discussion was opened by Mr. 
C. H. Wingfield, who first of all dealt with the speed of 
application of the stress on the specimen in the tensile 
impact tests. He said that he gathered that sometimes 
the weight was dropped from a great height and some- 
times from a lower height, and he thought that it was 
desirable to ascertain the velocity at which the specimen 
was broken. In the ordinary machines the stress came 
on gradually. He remembered an experiment which was 
carried out at Woolwich. The steel was fastened in a 
gun and the stress was applied by firing the gun, when 
the specimen was very much stretched. In the dropping 
test there was a difference when there was a small 
velocity left after the specimen was broken. It meant 
that the velocity was low at the end. He was not quite 
sure whether the weight of the broken specimen was 
added to the weight of the tup. Mr. Kirkaldy here 
explained that one-half of it was. In conclusion, the 
speaker remarked that the authors had obtained wonder- 
fully consistent results. 
Prof. Arnold remarked that as he had only very recently 
received the paper, he could not say much about it; but he 
would like to point out that he was the first to introduce 
the repeated bending test, and he regarded the method 
described in the paper as a modification of his idea. He did 
not consider, however, that this modification was as good 
as the method that he originally introduced. He thought 
it possible that the machine which he proposed in 1903 
had made more headway than the authors had any idea 
of. The authors bent the specimen to an angle of 43 deg. 
on each side, and he was afraid that as a consequence 
they were losing some of the valuable properties of his 
own machine, since he only employed an angle of 13 deg. 
Again, the authors appeared to have no means of register- 
ing the rate at which the stress was applied. Here the 
speaker went on to show that the rate of alternation had 
a marked effect upon the results, and gave the results of 
an experiment which he had carried out in connection 
with this matter. With a machine at the Sheffield 
University it was noted in an experiment on boiler plate 
steel that, with a rate of alternation of about 170 per 
minute, the average endurance was 1400 alternations, 
but when the rate was increased to 270 per minute the 
average endurance fell to 800. 
Mr. Harbord thought that if the authors had 
normalised the steel and removed all rolling strains it 
would have been more satisfactory. He also considered 
that if the authors had purposely made samples of the 
steel brittle, it would have been an advantage, for then 
they would have been able to tell how far the machine 
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Captain Sankey was then called — to reply. He 
said that, as the hour was late, he would merely refer to 
some of the points which had been raised, and that he 
would reply more fully in writing. Referring to Pro- 
fessor Arnold’s remarks concerning the different results 
which are obtained with different rates of alter- 
nation, the speaker pointed out that with a high 
rate of alternation there was undoubtedly a differ- 
ence in the results when the speed was varied, but 
in the machine which was described in the paper there 
were only about ten or twelve alternations per minute, and 
with such a low rate of alternation no difference in the 
results was observed when the rate was increased or 
decreased. Professor Arnold had said that the new 
machine which was dealt with in the paper was similar to 
the one which he originally introduced, but it was to be 
noticed that Professor Arnold’s machine not only bent the 
specimen, but the latter was also subjected toa blow. In 
the case of the repeated bending machine described in the 
paper, however, the specimen was not subjected to a blow. 
In the bending machine the energy for breaking the speci- 
men was measured, but it was not measured in Professor 
Arnold’s machine. That was one of the most important 
factors. Turning to Mr. Harbord’s remarks, Captain 
Sankey said that he was desirous of trying experiments 
with low-grade steel, but the difficulty they had to contend 
with was that none of the manufacturers: supplied it. 
They also intended to try treating the steel in several 
ways; such, for example, as heating it, hammering it, 
and so forth, but unfortunately the time at their disposal 
had not permitted them doing so. This terminated the 
last meeting of the winter session. 


OBITUARY. 


ALFRED COLSON. 


WE regret to have to record the death of Mr. Alfred 
Colson, Gas and Electric Light Engineer to the Corpora- 
tion of Leicester, which occurred suddenly and unex- 
pectedly on the 27th of May. 

Mr. Colson was born at Newport, Mon., in 1849, and 
after some early private education was sent to King’s 
College School. Later on he was articled to his father, © 
Mr. Henry Colson, who was engineer to the London and 
South-Western Railway. When out of his time he 
served under Mr. Robert Morton, who was manager of a 
large metropolitan gasworks. He went from there to 
Birmingham in 1872 as assistant to Mr. Charles Hunt, 
and while there superintended the remodelling and 
enlargement of the gasworks, which were among the 
largest in the kingdom. ' 

In 1882 Mr. Colson succeeded Mr. C. S. Robinson as 
gas engineer at Leicester—being unanimously selected— 
he being at the time but thirty-four years of age. This 
post he occupied to the time of his death. He was first 
of all occupied in designing and erecting additional plant 
at the Aylestone Works, which had been taken over by 
the corporation in 1878. Then the residual product 
works attached to the gasworks in Belgrave Gate having 
become inadequate he-erected new chemical works on a 
site adjoining the Aylestone Works. In 1887 further 
enlargements to the manufacturing works were under- 
taken to his design. These were capable of making and 
storing 4,000,000 cubic feet of gas per day, and they cost 
some £150,000. In 1893 buildings for the supply of 
electric current were erected under his superintendence. 
In 1908—the last year for which we have figures—the 
equivalent of over a quarter of a million 8 candle-power 
lamps were connected to the mains and over 2,000,000 
units of current sold. The annual sale of gas is, we may 
add, about 2,000,000,000 cubic feet. 

Mr. Colson devoted much attention to the prevention of 
the deposition of napthalene in gas pipes, and in 1904 
discovered that if the gas were made to undergo a cheap 
and simple washing with light creosote oil the problem 
was solved. Before his discovery as many as 600 com- 
plaints of lack of pressure might be received during one 
day ; there have been, so we understand, none since. Mr. 
Colson also invented a prepayment meter. He was for 
many years a member of the Institution of Gas Engineers, 
and in 1894 was president of that body. He was also a 
member both of the Institution of Civil Engineers and of 
the Institution of Electrical Engineers. 

Mr. Colson was in many ways a remarkable man. He 
had set himself the problem of making the Leicester gas- 
works one of the best managed in the country, and he 
certainly succeeded. He remained in that town, notwith- 
standing that he received many offers to go elsewhere— 
notably as engineer to the Beckton Works of the Gas 
Light and Coke Company. 
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ELECTRICALLY DRIVEN 


THE extensive application of electricity as a source of 
power for driving many classes of mining machinery, has 
recently created a demand for large pumping units capable 


PUMPING PLANTS. 


Fig. 1 


to 400 revolutions per minute. In any case, the compromise 
affects both the motor and pump efficiencies, and at the 
same time may result in excessive wear in the reciprocating 
parts of the pump. The development of electrically driven 
pumps in this country has tended towards the employment 





S Pa 
WS ; 
ay | 


iM. 


eboace if 
ofa 


leardaca $7 \ is 
L-2IVA: 























The Engiarer- 


Swain Sc 


Fig. 2—PUMP BARREL 


of being similarly driven. In carrying out the design of such 
electrically operated pumps, the practice of continental 
engineers is somewhat different from that usually followed 
in this country. Abroad, there has been developed a class of 
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Fig. 3—-THE ALLEVIATOR 


reciprocating pump in which the electric motor is mounted 
directly on the pump crank shaft. 
imposes either a high speed of rotation on the pump or 
a slow speed on the motor, and in actual practice it is 
customary to find such pumps running at anything from 100 


Such an arrangement | 


of fast running motors working in conjunction with slow 
running pumps, and the interposition of some form of 
reduction gear. By these means, it is commonly claimed, 
the efficiency of the combined plant is greatly increased as 
are the volumetric efficiency of the pump and the power factor 
of the motor, while the wear and tear on all parts is reduced. 

Two examples of electrically driven pumps are herewith 
illustrated, and in the design of these, it will be seen that 
the makers, the Worthington Pump Company, Limited, 
153, Queen Victoria-Street, E.C., have followed the practice 
outlined above as prevailing in Great Britain. In the case of 
the pump illustrated in Fig. 1, which was constructed for the 
Rhymney Iron Company, the entire gear is carried on a sub- 
stantial bed-plate composed of strong cast iron girders bolted 
together. From these girders the pump barrels, crosshead 
guides, and crank shaft plummer blocks are supported. The 
two-throw crank shaft is carried in four bearings, each of 
which is of cast iron lined with Babbitt metal and-is divided 
so as to facilitate adjustment in the direction of maximum 
wear. Between the central pairof bearings the crank shaft 
is enlarged in diameter, and here a heavy gear wheel is 
securely keyed. A pinion shaft runs across the bed parallel 
to the crank shaft, and carries at one end a fiexible coupling 
to which the electric driving motor is attached. The pinion 
and gear wheel are of chrome nickel steel and cast steel 
respectively, the teeth being of the double helical machine 
cut type, 14in. wide by 2in. pitch, and numbering eleven on 
the pinion and 116 on the wheel. A divided cast iron casing 
completely encloses all the gearing, whichis arranged to run in 
an oil bath, a special arrangement of oil rings on either side 
of the gear prevents the creeping of oil along the shaft. 
The connecting-rods are of mild steel with big ends of the 


| marine type and small ends of the box type. 


Each crosshead guide is supported between two of the bed- 
plate girders, and is formed of a cast iron slipper piece indented 
to receive the crosshead, which is held to the guide by means 


| of cast iron strips embracing the crosshead sole plate. 


Directly in line with the crosshead guides, and bolted to the 


same girders, is the double pump barrel illustrated in Fig. 2, 
This, as will be seen, is formed in two similar parts, 
the blank ends of which are provided with flanges, through 
which bolts pass holding the two castings together. Each 
half has cast solidly with it a bracket for attaching the whole 
to the bed-plate girders, and on the upper surface of each two 
flanged orifices are provided for the valve boxes. Forming 
part of the crosshead casting is an elliptical extension, which 
is bored and threaded at the centre to receive the front 
plunger. From either end of this crosspiece yoke rods extend 
outside the pump barrels to a second crosshead at the rear. 
This crosshead works in a guide supported from a flange cast 
on one of the barrels, and is bored and threaded like the first 
to receive the second or rear plunger. Each plunger is of 
chilled cast iron, ground and polished to a dead surface, and 
has a diameter of 7fin. with a stroke of 18in. Deep packing 
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Fig. 4-PUMP VALVE 


glands are provided in the necks of each barrel, and where 
the plunger comes in contact with these they are lined with 
gun-metal bushes. An exactly similar arrangement of all 
parts is given to the pumps on the other side, the cranks 
being disposed at 90 deg. to each oth:r 

Each pump barrel carries two valve boxes, and from Fig. 5 
the design of these will be gathered. These valve boxes each 
contain four valves, two being for suction, and two, on a 
higher plane, for delivery. The valves themselves—shown in 
Fig. 4—are of gun-metal, fitted with fibre beats, which bear on 
gun-metal seats. Phosphor bronzesprings above, and inclined 
wings below, guide and control the valves. The suction 
openings from all four barrels are in communication with a 
common main suction pipe 8in. in diameter. To effect this 
a pipe leading from the four valve boxes on one side of the 
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plan 


fitted with a stop valve—to a similar pipe 


four valve boxes on the other side. The 
likewise unite in a main delivery pipe 6in. 

A noticeable feature in the design of 
‘‘alleviator’’? seen 1n Fig. 1, mounted on 


in diameter. 
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Fig. 5—-VALVE BOX 


Y piece. This appliance is illustrated in Fig. 3. 


commonly adopted on high-pressure pumps. 





{ is united by a Y piece—each upper limb of which is 
leading from the | 
delivery openings | 


the pump is the 
the delivery pipe 


Its pur- 
pose is to provide a mechanical substitute for the air vessel 
With pressures 
above that due to 600ft. head of water, it is difficult to keep 
such air vessels properly charged, and it is frequently the 


Westinghouse Company, Limited. The latter is of 300 brake 
horse-power when taking three-phase current of 50 cycles at 
3000 volts, the full load speed being 418 revolutions per 
minute. Some interesting particulars of a series of tests as 
carried out by the makers with this plant are before us, and 
below we reproduce these. 


Particulars of Tests, 


Type of pump—Horizontal duplex with four single acting plungers, 7{in. 
diameter by 18in. stroke. 


Type of motor— British Westinghouse 3-phase 50-cycles 3000-volts. Single 
reduction gear. 
Tests of motor— 

«HP... oe P .. 252 va foes Oe 300 
Power factor, percent. .. 387 oa fae ae 87.2 
Real h.p. ~ an -« 270 296 ee - 
Real efficiency, per cent... 93.2 a 
R.P M... cs as -- 42 419 418 

Tests of pump— 
CGO CE WRIID ns oi ce oy Paw Lee 3 r.p.m. 
Gallons of water pumped per revolution 10,698 

Litto, pumped per minute .. .. ? 417.22 

Ditto, aliowing 14 per cent. for “slip” .. 412 
Pres-ure on delivery gauge Tee 785 Ib. 

Head on suction side a 4. 6ft. 

Total head ogainst pump. . 1808. 73ft. 
Pump horse-power e 226 

Kilowatts on aie 201.6 
Electrical horse-power 270.24 
Efficiency of motor .. .. 93.2 per cent. 
Pow. r delivered to pump 251.8 h.p. 


Pump efficiency .. 89.8 per cent. 


Overall efficiency DEE Stas gH lae 83.6 per cent. 
A similar type of pump has recently been supplied by the 
same makers to the New Zealand Crown Mines Company, 
Limited, and of this machine we reproduce a view in Fig. 6, 
and several details in Figs.7,8,and9. As in the above case, 
this design embodies four separate pump barrels united to 
common suction and delivery pipes. An electric motor is 
again employed for driving purposes, but in this case the 
transmission is through a double reduction gear instead of 
the single reduction described above. It will be seen from 
the illustration that this pump and its gear are mounted on a 
trolley bed-plate. The truck has sixteen wheels, and is 
arranged to run on four rails, so that the pump can be 
hauled up the shaft in case of accidents. An important 
difference in the design lies in the arrangement of the pump 
barrels. These are illustrated in Fig. 7, from which it will 
be gathered that the yoke rods extending from the front to 
the rear crosshead in the pump first described are here 
omitted and the plunger made continuous in each pair of 
barrels. To this end the piston-rod enters through a stuffing- 
box on the‘front cover of the first barrel, in the interior of 
which it is attached to the plunger. This plunger extends 
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Fig. 6—-ELECTRICALLY DRIVEN PUMP FOR NEW ZEALAND 


practice to install a separate air compressor to assist their 
action. The construction of this ‘‘ alleviator’’ is simple, and 
we understand no trouble is experienced in working with it, 
even with pressures as high as three tons per square inch. As 
the pressure of the discharge varies—from an inequalityzin 


through a gland at the rear of the first barrel and then 
through a similar gland on the front of the second barrel, the 
rear end of which is blanked off. Each barrel forms a 
separate casting, but where the ends face they are secured 
together by bolts passing through brackets cast with them. 
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Fig. 7—PUMP BARREL 


the flow of water or from other cause—the ram of the ; 


As it is intended that the pump shall work principally 


alleviator, acted upon by the four springs shown, adjusts its | when inclined at an angle of about 48 deg., the valve boxes 
position so as to take up the pulsations of the water and | have been arranged so that the valve seats are horizontal 


relieve the shock on the pumps and motor. 





! | when the truck is lying in this position. 
_ The gearing for this pump was made by the Power Plant | Show the form of valve adopted in this pump. 
Company, of West Drayton, and the motor by the British | are of special design, as they have to pass water contain- 


In Fig. 8 we 
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Fig. 8—PUMP VALVE 


metal valve and the rubber backing bear against the valve 
seat. From the valve a spindle extends upwards, and works 
in a sleeve formed in the valve box cover, which guides the 
movement of the valve. 

The crank shaft with two cranks at right angles is carried 
in the adjustable bearings illus- 
trated in Fig. 9. The plummer 
blocks of cast iron embrace a 
gun-metal bearing, which is com- 
posed of four separate parts. Of 
these, those on the top and 
bottom are fixed, while those at 
the front and back are adjust- 
able by means of taper-headed 
bolts, two of which are placed 
behind each brass. By means 
of the nuts on the ends of these 
bolts wear may be taken up at 
any time and the shaft kept in 
perfect alignment without any 
dismantling of the pump or its 
details. 

Corresponding to the tests al- 
ready given for the first pump, 
we give below the results of 
the makers’ tests with this plant. 
Two pumping sets were supplied 
to the New Zealand Crown 
Mines, each of which was. to 
be capable of delivering 1135 
gallons per minute against a 
total head of 500ft. Owing to 
certain difficulties, however, the 
pumps could not be tested to 
their full capacity, and the tests 
given refer to the performance of 
the pumps in one case when run- 
ning at half speed?and discharging the water at the maximum 
head, and in the other case when running at full speed and 
discharging at half the maximum head. 
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Fig. 9-ADJUSTABLE BEARING 
Particulars of Tests. 

Tests of Pumps— A. BR. 
Speed of pump, r.p.m. pds Oss? wae et | sae oar aa GR 
Gallons of water pumped per minute 

CUE CS cal a) es oe cin OOO 1200 
Gallons of water pumped per minute 

(calculated) .. .. .. ae cig 1213 
Total head against pump, ft. 499.71 261.5 
Pump horse-power .. .. .. 90.9 95.15 
Power delivered to pump .. .. 107.6 108.5 
Volumetric efficiency, per cent. 97.8 98.9 
Pump efficiency, per cent. 84.5 87.8 
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THERMAL STORAGE. 


Most of our readers must now be familiar with the 
subject of thermal storage, its paradoxes and its puzzles. In 
our issue of May 20th, 1904, we described and discussed an 
installation of Mr. Druitt Halpin’s system at the Wood-lane 
works of the Kensington and Knightsbridge Electric Light 
Company, and we now propose to deal with the plant recently 
supplied to the St. Pancras Borough Council Electricity and 
Public Lighting Department for their King’s-road works. 

Before doing so, however, we may briefly refer to the 
general action of thermal storage and some of the theories 
advanced to account for its numerous excellent results. A 
perfectly plain spherical-ended cylinder is erected above the 
boiler in any convenient position, and is connected to it by 
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Fig. i—LOAD CURVE OF A POWER STATION 

means of a steam pipe leading from the steam space of the 
boiler through the lower surface of the storage cylinder, and 
extending in the interior of the latter to within a few inches 
of the inner and upper surface. The generation of steam 
within the boiler thus fills the storage cylinder with steam 
at boiler pressure. From the lower regions of the storage 
drum a second pipe, provided with a valve, leads downwards 
into the boiler and terminates below the working water level 
therein. In this way feed water introduced into the storage 
drum is heated by coming in contact with the live steam to 
the temperature pertaining to the boiler pressure, and passing 


through the valve on the second pipe it descends by gravity | 


into the boiler there mixing with the water already present. 
The valve on the second pipe, of course, is employed 
to regulate the amount of water ted to the boiler, and by 
operating this suitably it can be arranged that during periods 





Tus. Exciscen 


From what has been said above it will be understood that | 
| thermal storage does for the boiler what a fly-wheel accom- 
plishes for the engine, or storage batteries for the dynamo. 
As has been demonstrated frequently, thermal storage does | 
fulfil this function, and in doing so reduces the wear and tear | 
| due to unequal working, as in the analogous case of the | 
engine and fly-wheel. But in the mere provision of a fly-wheel 
| there is nothing to cause an increase in the aggregate output | 
| of the engine. Such, however, is the case with the thermal | 
| storage plant, for it is found that at all times, whether the 
| boiler is fed exclusively from the storage drum, as during the 
time of peak loads, or under ordinary circumstances, when 
the water first passes through the drum on its way to the 
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Fig. 3—FEED WATER INLET TOWER 


boiler, the evaporation is increased by anything from 50 
per cent. to 150 per cent., compared with what is obtained 
even with economisers in use. It may be pointed out that 
when the boiler is drawing its feed supply entirely from the 
storage vessel the thermodynamical action is in accordance 
with that laid down in Carnot’s cycle, while the less efficient 
Rankine-Clausius cycle is partially fulfilled in the case of 
| boilers fed with water at ordinary temperatures. But the 
small difference in efficiency between these two cycles cannot 
wholly account for the greatly increased output obtained 
with thermal storage and the reason has been sought in other 


Connection 


Water/, 


--—-- -= Height of Stanchion 


of water-tube boilers bring about more efficient Conditions 
for steam raising. Others regard the alternate heating per 
cooling of the boiler brickwork as an important source of los 
when . boilers are worked under variable conditions, 
and attribute the increased output with thermal storage to the 
more even conditions of working, and consequent reduction 


| of heat waste from this cause. 


A test carried out by Professor J. D, Cormack on the maxi. 
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Fig. 4—END VIEW OF VESSELS 


mum output from a water-tube boiler fitted with and without 
the storage system gave the following results :— 
Without 
thermal 
storage. 
100 
1°04 


With 
thermal 
storage. 

Duration of test, min. .. .. .. i 

Draught in inches of water at chimney base .. 

Gauge pressure, Ib. persq. in. . 

Evaporation per hour, lb. of steam. 

Output in terms of the rated capacity « 
boiler (12,000 Ib. steam per hour) 

At the King’s-road works of the St. Pancras Borough 
Council four water-tube boilers of the marine type are em- 
ployed to supply steam to the electrical plant, the maximum 
normal output of each boiler being about 11,0001b. of steam per 
hour. To carry the demand over the peak load, which 
here lasts about three hours, and in view of the ever- 
increasing normal supply to be met, it was some time 
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Fig. 2—THERMAL STORAGE APPLIED TO FOUR WATER-TUBE BOILERS 


of light load, when the demand from the engines on the 
boiler is below the normal, the flow of water into the storage 
cylinder is greater than that taken from it and fed into the 
boiler. In this way during such periods a supply of hot 
water at boiler temperature is gradually accumulated until 
the vessel is nearly full. With the arrival of the peak load, 
when under ordina' y circumstances the boiler would probably 
have to be forced in order to meet the demand then made on 


it, the ordinary supply of feed water—i.e., that entering into | 


the storage vessel— is shut off, and the hot water already in 
the vessel is drawn upon for the purpose. In Fig. 1 we 
reproduce a load curve taken at a London power station 
equipped with thermal storage, from which the action of the 
system in reducing the ratio of maximum to minimum 
demand on the boiler is clearly shown. It should here be 
remarked that the conditions at a power station are about as 
adverse as possible to uniform economy and efficiency in the 
working of the boiler plant. 


directions. Thus it has been suggested that the provision of 
these feed reservoirs permits the boiler to be forced with satis- 
factory results to an extent which under ordinary circum- 
stances would inevitably entail a prohibitive amount of 
priming. Again, the introduction of the feed water at the 
same temperature as the steam in the boiler is definitely known 
to produce smoother working, and in the absence of the 
irregular generation of steam there may, according to some, 
be found the principal factor in the causes leading to the 
enhanced output. Comparing water-tube boilers with those 
of the Lancashire type, it is evident that in the latter there 


is a large reserve of water which must tend to correct | 


any irregularities in the generation of steam, while in 
the former the mass of water within the actual boiler at 
any one time is relatively small, so that the best conditions 
for producing steam may readily be departed from without 
any more or less automatic compensation. 
the storage vessels supplying this reserve of water in the case 


It may be that | 


ago resolved to augment the boiler plant. At the same 
time it was desired to avoid the expense involved in additional 
buildings, boilers, steam pipes, &c., and, as a result, the 
borough electrical engineer, Mr. S. W. Baynes, recommended 
the adoption of the Druitt Halpin system of thermal storage 
at a total cost, including foundations, of £2645. This 
price was contrasted with that required for four new boilers 
with the necessary buildings, &c., namely £13,716, and, as a 
result, work was begun, and each of the four boilers fitted 
with a storage vessel. These have now been working satis- 
| factorily for some time, and in Fig. 2 we reproduce a drawing 
showing their details and position. It will be seen that the 
drums are erected on a steel gantry above the boilers, each 
drum being directly over the boiler which it is intended to 
serve. From the front steam drum of each boiler a pipe leads 
upwards to the underside of the storage vessel, inside which 
it branches into two parts, one limb rising straight upwards 
and one passing at a slight inclination to the back of the 
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vessel’s interior and then upwards. Directly above the first 
of these branches is placed a tower—see Fig. 3—and to this 
point the feed water is led. Passing through a stop valve, 
the water descends through a spraying nozzle, and in the 
interior of the vessel becomes mixed with the steam rising up 
from the boiler below. The pipe leading from the water space 
of the storage vessel to the water space of the boiler drum is 
led off from the under-surface of the former, and in order to 
avoid making an additional joint on the boiler, this pipe is 
made to pass within the uprising steam pipe, as shown in the 
end view, Fig. 2. The storage vessels are also provided with 
a blow-off pipe, water gauges, and a high-water alarm. In 
Fig. 4 we give a view showing clearly the cramped nature of 
the.space into which these vessels can be packed. 

We have before us some figures relating to the performance 
of this plant, as certified by Mr. Baynes, the borough electri- 
cal engineer. These show that each boiler as originally in- 
stalled had a maximum normal evaporation of about 11,000 
pounds per hour. One boiler fitted with a thermal storage 
drum was run for 2 hours 51 minutes, the storage drum being 
full at the start and empty at the finish. During this time 
the average evaporation per hour was found to be 17,542 

unds, or an increase of 59.5 per cent. over the normal. We 
understand that the guaranteed evaporation was 15,000 
pounds per hour, so that the actual output was about 17 per 
cent. greater than was guaranteed. During this test the 
average working pressure was 185 pounds per square inch, 
the temperature in the drum 360 deg. Fah., and the draught 
at the boiler exit fin. by water gauge. 

One important advantage attending the use of these vessels 
has yet to be mentioned. Where the feed water is of a hard or 
impure character the lime and other impurities are found to 
deposit themselves within the storage vessel rather than in 
the boiler proper. This being so the accumulated deposit is 
readily removed by blowing-off, as the absence of any direct 
contact between the storage vessel and the heat of the 
furnace prevents this deposit from being baked to a hard 
scale. Indeed, we understand, that the lime, &c., contained 
in the feed water passes through the blow-off valve of the 
storage vessel in a soft powdery state. 

The sole licensee for England and the Colonies in connec- 
tion with these patents is Mr. P. J. Mitchell, Caxton House, 
Westininster, S.W 





DOCKYARD NOTES. 





THE lattice-work type of mast, which was experimented 
with a year or two ago in the Idaho and Mississippi, of the 
United States navy, is now being much more widely adopted 
in that service, and several of the older vessels are having 
their foremasts removed and lattice towers substituted. This 
is even the case with the Misscuri and Ohio, but all the 
Connecticut class now have the new mast, which is also to 
be adopted in the Argentine battleships Moreno and Riva- 
davia and in the four Russian battleships of the Sebastopol 


type. 





H.M.S. SWIFT, which possesses a total oil fuel capacity of 
about 380 tons, has lately been detailed from the first 
Destroyer Flotilla to call in at various ports which have not 
previously been made use of by naval vessels to determine 
what facilities exist for rapidly receiving oil fuel. During a 
recent visit to the Birkenhead Docks for this purpose the Swift 
sustained some slight damage to her stern through collision 
with a dock wall, and will, it is believed, proceed to Chatham 
for repairs. 





THE models of the Japanese warships now on view at the 
Anglo-Japanese Exhibition are worthy of careful study. 
Both the Aki and Kurama appear in the Japanesé Govern- 
ment building, and, of course, the Elswick models have often 
been seen before. It is the home-made designs that com- 
mand attention, because presumably the Japanese Admiralty 
prefer the Lord Nelson type of armament arrangement to 
that of the Dreadnought; at least, that is the deduction 
from designs made subsequent to the war, as evidenced by 
the broadside turrets of the Aki, Satsuma, &c. The vessels 
seem rather full of tophamper compared with modern 
American or British vessels. 


THE Glasgow, which recently completed very satisfactory 
steam trials, returned recently to the works of the Fairfield 
Company at Glasgow, where she was the scene of an unpleasant 
outbreak of tire in one of the stokeholds, which was luckily 
rapidly suppressed. On the eight-hour full-power trial she 
exceeded her designed speed of 25 knots by 3% of a knot, the 
shaft horse-power being about 22,500. These vessels are 
somewhat under-armed ; two 6in. and ten 4in. quick-firing 
guns are not particularly satisfactory for a 4800-ton vessel. 

THE report of the French Boiler Committee, which was 
formed last year to make similar investigations to those of 
the British Committee of eight years ago, has been recently 
published, and it is noteworthy that it terminates with the 
recommendation to adopt Belleville and Niclausse boilers for 
large vessels. This is in striking contrast with the British 
report that Belleville boilers be not adopted in any future 
vessels. However, notwithstanding what was said against 
them in that report, the Belleville type has not proved an 
unserviceable generator in the vessels in which it had already 
been fitted. 





THE designs of the battleships of the Sebastopol class, of 
which two have been commenced in the Russian shipbuilding 
yards of St. Petersburg, do not, strangely enough, figure in 
this year’s ‘‘ Brassey’s Annual.’’ The leading feature of the 
design is the adoption of four centre line turrets each con- 
taining three 12in. guns. These weapons are all mounted at 
the same level, and not, as in the Michigan, with the inner 
turrets above the end ones, Consequently the ahead and 
astern fire is very poor, and‘apt to become non-existent by a 
minor accident in one or other turret. The speed of con- 
struction in Russia is abnormally slow, and it would surprise 
no one if the two second ships of the class did not materialise. 





WITH the adoption by Russia of battleships 590ft. long 
tween perpendiculars, and by the Argentine Republic of 
two of 580ft. long, the 545ft. of the recent British ships 
appears quite modest. Beam, too, is going up in an extra- 
ordinary fashion ; the Moreno is no less than 95ft. 9in. wide, 
and cruisers G and H are reported to be about 92ft. The 








truth is that the limit of battleship draught has undergone 
little change since the nominal 27ft. 6in. of the Majestics, 
and a set back if anything was introduced by the nominal 
26ft. 6in. of the Dreadnought, although, fully laden she 
draws 30ft. ; consequently the amazing increase in size has 
had to be in length and beam, the latter to maintain the 
requisite stability for designs with highly placed 12in. turrets. 


THE 27-knot destroyer Wolverine left the Mersey on 
Monday last to carry out a coal-consumption trial on her 
voyage to Greenock. During the next week both the 
Wolverine, Pincher, and Savage will be running trials at 
Skelmorlie, while the Bulldog and Foxhound are also prac- 
tically ready. The Harpy has returned to Cowes after the 
completion of her speed trials on the Maplins. All the 
vessels of this type appear to be well forward, and should be 
in commission before November this year. 

THE Austrian scout-cruiser Admiral Spaun is now doing 
her trials. The battleship E. Franz Ferdinand has been 
commissioned. She exceeded her contract speed by half a 
knot on trial, and has been generally successful. 





It is reported that China has ordered two cruisers and 
twenty torpedo boats in Germany. The truth of the report 
is, however, open to question. 





THE German cruiser Von der Tann made 28 knots on trial. 





TORPEDO boats 864, 85, 148, and 149 have been removed 
from the Italian Navy List. § 128, 133, and 153 have also 
been removed from the effective list, but are retained for 
Customs duty. 





PARIS MOTOR OMNIBUSES. 


THE question of public transport has always presented a 
serious problem in Paris. For more than sixty years it has 
constituted a monopoly in the hands of the Compagnie 
Générale des Omnibus, whose heavy and cumbrous rolling 
stock and old-fashioned methods have from time to time 
come in for serious criticism, and it was expected that on the 
termination of the monopoly on June Ist the omnibus 
system would undergo a complete transformation. The con- 
ditions in Paris, however, are not favourable to competition, 
and the system of concession has, therefore, had to remain in 
force; but it was expected that sufficient offers would be 
forthcoming to justify the hope that the Municipal Council 
would be able to impose conditions which would result in an 
immediate and considerable improvement in the transport 
arrangements. The conditions laid down, however, 
while, perhaps, satisfactory to the public, were not 
acceptable to those applying for the concession. All 
the applicants were prepared to take over the tramway 
system, but, with one exception, they all refused to 
run the omnibuses on the Council’s terms, the more so as it 
was stipulated that the vehicles are all to be propelled by 
mechanical means. As the Compagnie Générale des Omni- 
bus was alone in accepting the conditions its concession was 
renewed with a re-adjustment of the fares and upon the 
understanding that the whole of the lines would be equipped 
with motor omnibuses within a period of three years. TheCom- 





| pagnie Générale des Omnibus is, in fact, the only concern 


that is capable of re-organising the services on these lines. 
When the company first put motor omnibuses on the road 
four years ago, it sustained heavy losses which were only 
balanced by the profits on the tramways, but by dint of 
economy in improving the organisation of the system, the 
Company has succeeded in running these lines at a profit, 
and with the experience acquired it will, no doubt, obtain 
much better results in the future. Moreover, under the new 
convention, the fares have been adjusted in such a way as to 
offer a better chance of the motor vehicles proving commerci- 
ally successful. Until recently, there have been uniform 
fares of 30 centimes inside, and 15 centimes outside, the 
former sum entitling the passenger to a ticket which would 
enable him to change on to another line when going from 
one point to another. 

Under the new arrangements the lines are divided into 
sections according to length, a line of 3500 metres forming 
one section, while a line of greater length will be divided 
into two sections, and lines which exceed 6 kiloms. will be 
cut up into three sections. For any one section the fare is 
15 centimes first-class, and 10 centimes second-class, while if 
the passenger desires to travel the whole distance he pays 
25 centimes and 15 centimes respectively. On the tramways 
the same fares are charged for any one section, but for more 
than one section they are fixed at 20 centimes first-class and 
15 centimes second class. For many months past the Com- 
pagnie Générale des Omnibus has been experimenting with 
several different types of chassis and bodies, and it is expected 
that the present cumbersome vehicles will soon give way to a 
lighter and more elegant type. 





NEW ENGINEER-IN-CHIEF OF THE 
CHILIAN NAVY. 


ENGINEER-LIEUTENANT H. C. ANSTEY, R.N., has, with 
the sanction of the Admiralty, accepted the post of Inspector- 
General of Machinery of the Chilian navy. Lieut. Anstey 
entered Keyham Engineering College with an Admiralty 
scholarship in 1891, and passed into the service as assistant 
engineer in 1892, afterwards passing through the three years’ 
special course at the Royal Naval College, Greenwich. After 
some years’ sea service, he was appointed to the Admiralty 
in 1901; there he accomplished good work in connection 
with the liquid fuel experiments then being brought to a 
successful issue under Sir John Durston and Admiral Oram, 
late and present Engineers-in-Chief. Lieut. Anstey will be 
remembered as the author of a special chapter un liquid fuel 
in the English edition of Bertin’s ‘‘ Marine Boilers.’’ In 
1904 he joined the well-known firm of Hornsbys, the largest 
manufacturers of oil engines in this country. This step 
necessitated retirement from the active list, His work in 
connection with the application of internal combustion 
engines for marine propulsion is well known, and it will be 
recalled that a paper on this subject read last year before the 
Naval Architects was awarded a premium by the Council of 
the Institution. The Chilian Admiralty are to be congratu- 
lated on the selection of so capable an officer, and one with 
such a wide experience, for their Engineer-in-Chief. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE NEW HOME OF THE “ CIVILS.” 


Sik,—Your comments on the plans of the proposed new 
“home” of the Institution of Civil Engineers lead the writer to 
believe that he is not alone in his views on this matter. You are 
more than right when you suggest that ‘‘ home” is quite inapplic- 
able to the present building. Were it not for the occasional 
work-a-day noises filtering from the secretarial department, the 
visitor, as he stands midst silent busts and marbles, might well 
be in the mausoleum of the mighty engineers whose day’s work 
is done. 

There are many members who, like the writer, feel that such a 
building to fulfil its purpose should accommodate three depart- 
ments :—(a) The secretarial or official; (4) the Council rooms, 
lecture theatres, libraries, and meeting rooms for purely technical 
yurposes ; and (c) the Engineer's Club. The published plans 
indicate that the first two sections are even generously housed, 
while the only outward and visible signs of the third section are 
stowed away on the second, and, apparently, attic floor, in the 
shape of a comparatively small writing and smoking-room and « 
kitchen. An unnamed room near the kitchen throws out a further 
ray of hope for this department, while it occurs to the writer that 
** office,” which appears on no less than eight rooms, may be used, 
as in the estate agent’s statement, for ‘‘all the usual offices.” 

Other members may share these views. It will be no use ventilat- 
ing them after the new building is complete. It is not mere fault 
finding which is required, but helpful criticism. No one is keener 
for the well-being of the Institution than 

June Ist. M. Inst. C.K. 


GYROSCOPES. 

Sir,—I have noticed that when a gyroscopic top is set spinning 
and at the same time is moved backwards and forwards by holding 
the top by the ring that the hole through which the string is 
passed appears to be at rest. This is due I think to the backwards 
motion being equal and opposite to the peripheral speed of, the 
rotating spindle. On writing a name on a small strip of paper and 
gumming it lengthways on the spindle, the name can be easily . 
read, even when the spindle is rotating at 200 revolutions or more. 
Perhaps it is similar to the tread of a wheel, being always at rest 
on the rail. I should like to know if my explanation 1s correct. 
Perhaps some of your correspondents may be kind enough to 
explain. 


Manchester, May 31st. P. VALTER. 








CLYDE SHIPBUILDING.— During May Clyde shipbuilders sent off 
the stocks 33 vessels of 37,520 tons, as compared with 20 vessels of 
56,420 tons in April, and 22 vessels of 40,570 tons in May of last 
year. In total tonnage launched the five months now gone of the 
present year show a better record than during the corresponding 
five months of either 1909 or 1908. The aggregate tonnage for five 
months consists of 109 vessels of 184,600 tons, as compared with 
75 vessels of 139,940 tons in the first five months of last year. 
The record year in the matter of five months production was 1907, 
when the total reached 242,390 tons. The new contracts booked 
during May amount to about 50,000 tons, included in which are 
contracts for a number of high-class liners. Of these there may 
be enumerated a twin-screw steamer of 12,000 tons for the Orient 
Steam Navigation Company, to be built by John Brown and Co., 
Limited, Clydebank ; twin-screw steamer for, the Union-Castle 
Mail Steamship Company, by Messrs. Barclay, Curle and Uo.; a 
similar steamer for the sanie company by the Fairfield Company, 
Govan ; and a steamer of 10,000 tons for Messrs. Holt and Co., 
Liverpool, by Scott’s Shipbuilding and Engineering Company, 
Greenock. 


MANCHESTER STEAM Users’ ASSOCIATION.—The Manchester 
Steam Users’ Association reports that during the year 
22,334 boiler examinations were made, the highest number 
ever yet attained. Of these 9196 were ‘‘internal,” ‘“‘flue,” 
and ‘‘entire” examinations, averaging more than one for 
each boiler enrolled. These figures may be a simple record, but 
they mean a great deal. It is now fifty-five years since the Asso- 
ciation instituted in this country the system of careful periodical 
boiler inspection. Not a single life has been lost by the explosion 
of any guaranteed boiler. The Association has recorded during 
the year, as occurring outside its ranks, 68 explosions, killing 13 
persons and injuring 44 others. Of these, 16 (killing 6 persons and 
injuring 10 others) may be termed “boiler explosions proper,” 
while the remaining 52 (killing 7 persons and injuring 24 others) 
may be termed ‘ miscellaneous ” explosions, ¢.e., those arising from 
steam pipes, stop valves, kiers, &c. In addition to the above, six 
explosions arose from the bursting of hot-water or kitchen boilers, 
by which one person was killed and 12 injured. Under the Boiler 
Explosions Acts, 1882 and 1890, reports have been received, since 
the publication of our last report, of 88 preliminary inquiries by 
the Board of Trade. Of these, six have been followed by formal 
investigations, and costs varying from £40 to £80, and amounting 
in the aggregate to £175, were ordered to be paid by parties found 
to be in default. In three cases no order was made as to costs. It 
may not be generally known that the Association has established a 
chemical laboratory, where boiler feed-waters may be analysed by 
a practical chemist and advice given as to necessary treatment. 
The charge for an analysis is reasonable, and it is trusted that the 
opportunity thus afforded may be still more widely used. 
Analyses may also be made of fuels and metals. 


INSTITUTE OF MARINE ENGINEERS.—A visit to St. Bartholomew’s 
Hospital took place on Saturday afternoon, May 28th. The first 
building visited was the library, a large hall divided into about a 
dozen bays, each section containing works on a specific department 
of medical science. Above is the museum, where much time was 
spent. The visitors were then conducted to the medical and 
surgical out-patients’ department, in which, during the course of 
the day, about 1200 out-patients wait their turn for treatment. 
Grouped round and above this room are the special departments 
for diseases of the throat, eye, and ear, dental department, elec- 
trical department, deformities, &c., the instruments and equip; 
ment of which were the subjects of great interest. A visit was then 
made to the kitchen department, where a staff of sixteen cope 
with the task of providing meals for 1000 persons daily. Near to 
the boiler-house, which was next visited, is a small compressor for 
refrigerating by the compressed ammonia process, and adjoining 
this cold store are the two large fans for ventilating the building. 
The air, before reaching the fans, is drawn through a large horse- 
hair screen, over which a stream of water is continually playing, 
and is thus ‘‘ washed” before being distributed throughout the 
building. In the laboratory, through which the party was then 
conducted, are prepared all the pills, capsules, ointments, lotions, 
&c., used in the hospital, and, as may be imagined, these are pre- 
pared on no small scale, the crushing, grinding, and mixing 
machines being of a size suitable for a prosperous commercial 
undertaking. The plant includes a machine for making and 
bottling soda-water. In this department is shown a pestle and 
mortar made of bell metal used in the hospital 200 years ago. 
Above the laboratory is the dispensary. The hospital contains in 
all about 740 beds, and in the course of the year about 7000 in- 
patients and 130,000 out-patients receive advice and treatment, 





the prescriptions dispensed totalling well over 1000 daily. 
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REPORT BY F W. HARBORD ON THE MANU- 
FACTURE OF IRON AND STEEL IN THE 
TRANSVAAL. 


(Concluded from page 549.) 


Labour.—On blast furnaces a great deal of the manual 
work could be done by native labour, but two at least, and 
possibly three skilled blast furnacemen would be required on 
each shift as well as mechanics, engine-drivers, &c. 

In the steel works, and especially in the rolling mills com- 
paratively few natives could be employed, as rollers and their 
helpers are highly skilled workmen. 

In this country so much white labour would of necessity 
mean high wages and costs, and if only one blast furnace 
were put down with a steel works and a mill to roll 1000 tons 
of steel per week, the general charges for management, c., 
would be high compared with European works two or three 
times their size producing similar products. 

There would, however, be no difficulty in obtaining the 
men required either from Europe or America, and a con- 
siderable amount of unskilled work could be done by natives. 

Market for finished products.—Important as is the question 
of the supply of raw materials, the market or demand for the 
finished products may be of even greater importance. In the 
case of the Transvaal, the market is confined to South 
Africa; taking into consideration all the circumstances as to 
the cost of raw materials, carriage on finished products, &c., 
there is no possibility of exporting either to Europe or other 
markets in face of competition with other producing countries 
which are so much more favourably situated in many 
respects ; without ample protective tariffs it would also be 
quite impossible to compete against imported materials in the 
neighbourhood of the leading seaports of South Africa. 

From published statistics, and from information furnished 
by the Railway Department, the Chamber of Mines, and 
obtained from various other sources, the total imports of finished 
iron and steel into the whole of South Africa, including the 
Transvaal and Rhodesia, during the three years 1906, 1907, 
and 1908, has averaged approximately 100,000 to 110,000 
long tons, in which is included rails, sleepers, tram rails, 
tram sleepers, girders, beams, angles, and all structural steel, 
rods, bars, plates, sheets plain and galvanised, hoop iron, 
fencing wire, and fencing standards. Pig iron is not 
included, but the quantity imported scarcely reaches 2000 
tons per year. 

The maximum variation in the quantities of manufactured 
iron and steel imported in any one year during the period of 
three years referred to, was 37 per cent., which would not be 
of any great importance provided the demand was largely in 
excess of the production, but when the two are practically 
equal, a variation of 37 per cent. in the demand is a most 
serious matter. 

It could hardly be assumed that more than 50 per cent. of 
the total imports to South Africa would be secured by a steel 
company in the Transvaal, and this would mean approxi- 
mately 50,000 tons per annum, including all classes of 
materials. To enable the rail and section mill to be kept in 
anything like full work, would necessitate a sheet mill, rod 
mill, wire mill, and small section mill, together with 
galvanising works, each either attached to the steel works, 
or operating as independent concerns, In either case the 
expenditure involved in the erection and operation of such 
subsidiary plants would be out of all proportion to the 
tonnage of finished output, and a company could not hope to 
be a financial success. 

The future requirements of the South African Railway 
Departments—which should be the most important customers 
—seem a very uncertain quantity, and varies very consider- 
ably from year to year, according to the extensions which are 
carried out; but if all the railways of South Africa could 
jointly agree to take 30,000 to 35,000 tons of rails and sleepers 
per annum, the position of a steel works in respect to the sale 
of its finished products would be in a very different position. 
Instead of having to rely upon a miscellaneous trade with an 
irregular demand, a considerable proportion of the necessary 
output would be assured, and there should be no serious 
difficulty in effecting a sale of another 15,000 tons of material 
to other customers. 

One large mill to roll rails and sectional steel, supplemented 
by a smaller mill for light sections, would be all that would 
be required, the capital expenditure would be greatly reduced, 
and the plant could be kept fully employed and working costs 
would be reasonable. 

An iron and steel works producing 1000 tons of finished 
steel per week should be able to live, with the suggested rail- 
way support, and gradually subsidiary works such as sheet 
mills, wire drawing mills, &c., might start and become 
customers for steel bars and billets; this would enable the 
steel works to gradually extend their plant and increase their 
production, which would have a marked influence in reducing 
the costs. 


THE PRODUCTION OF PiG IRON IN THE ELECTRIC 
FURNACE. 

The direct smelting of iron ore in the electric furnace has 
made considerable advances during the last eighteen months, 
and under special circumstances of very cheap power, and 
good local market for a high priced product, it may be quite 
commercial, especially when comparatively small quantities 
of pig iron are required. 

The furnace which is giving the best results is the Gron- 
wall furnace at Domnarfvet, but according to the latest 
information they are only obtaining on an average 2.1 tons 
of pig iron per E.H.P. year, i.e., 6570 units. Far better 
results have been obtained on short runs, but taken over a 
reasonable period and making all allowance for energy con- 
sumed in reheating after stoppages for repairs, &c., this is 
what is given as the average production up to September last. 

The present price of power delivered in the Transvaal by 
the power companies, even to very large consumers, is not 
less than .52d. per unit, equal to, say, £14 per E.H.P. year, 
and it is extremely doubtful if it could be produced on a 
comparatively small scale for less than .35 per unit, or 
£9 12s. per E.H.P. year, although on a very large scale it 
might be produced at .20 of a penny per unit, or about 
£5 10s. per E.H.P. year. These figures only cover actual 
costs without any allowance for profit, or interest on capital 
invested. In the present development of the electric smelt- 
ing process and with energy at .35 of a penny per unit the 
cost of energy per ton of pig iron produced would not be less 
than £4, and even with energy at .20 pence per unit, the cost 
would be about £2 15s. per ton. There is little doubt but 
that the output per unit will be considerably improved upon, 


and it is not unreasonable to anticipate that, as the initial 
difficulties are overcome, a yield of 2.75 to 3 tons per 
E.H.P. year will be obtained; but until this has been 
demonstrated by the patentees to be the case, and energy can 
be obtained here at about .20 pence per unit, the commercial 
possibility of producing pig iron in the electric furnace in the 
Transvaal is not promising, and certainly it could not com- 
pete with a large blast furnace plant. 

The price of energy at Trollhatton, in Sweden, where an 
electric furnace for smelting ore is just being erected, is 31s. 
per E.H.P. year, or less than .06 of a penny per 
unit, and it is only in cases of this kind, when electric energy 
is exceptionally cheap, that electric smelting of the ore is 
commercially pessible. 

Electric smelting from the ore, however, is only in its 
infancy, and future developments should be carefully 
watched ; but at present small quantities of pig iron could 
probably be produced in the Transvaal cheaper in a small 
Swedish blast furnace. 

Manufacture of steel from scrap.—Although at the pre- 
sent time any attempt to start the manufacture of pig iron 
and steel on a large scale would be premature, an electric 
steel plant specially designed to treat the large accumulations 
of scrap lying at the railway yard at Pretoria and elsewhere 
in the Colony, gives every promise of success, both from a 
technical and commercial standpoint. The cost of such a 
plant would be comparatively small and the finished 
products would largely consist of high priced materials 
offering a fair margin of profit. The railways and mines 
require considerable quantities of steel castings, drill steel, 
shoes and dies, small forgings, &c., all of which could be 
produced from scrap quite equal in quality to the articles at 
present imported. The output of such a plant would not be 
large, probably not exceeding 3000 to 4000 tons per year for 
the first three years, but would gradually increase to 8000 or 
possibly 10,000 tons as the works succeeded in getting more 
and more of the local trade. The supply of scrap after the 
exhaustion of the present stock would not be sufficient to 
meet the requirements of such a plant, and would, if business 
increased to the extent suggested, have to be supplemented 
by the manufacture of small quantities of pig iron made 
either in an electric furnace or more probably in a small 
blast furnace similar to those used in Sweden. To 
work up the scrap economically it is essential that a process 
should be adopted which can be worked independently 
of any imported material, either pig iron or scrap ; and after 
most carefully considering all the local conditions both in 
respect to the quality of scrap available and the finished 
products required, I am confirmed in the opinion previously 
expressed in a preliminary report, that the electric steel 
furnace is, under all the circumstances, by far the most suit- 
able and the one which will give the best results in actual 
practice. 

The electric furnace, for the manufacture of steel from 
scrap, has long passed out of the experimental stage, and the 


Heroult furnace has been commercially producing high-class | 
steel from very miscellaneous scrap for the past eight years ; | 
various other electric furnaces are also giving excellent com- | 


mercial results. 

Gaseous fuel is not employed in the electric furnace, so 
there is no danger of sulphur being absorbed by the steel, 
and the process, therefore, especially lends itself to the 
manufacture of high-class steel; neither is there any risk, 
with this furnace, of failing to reach the necessary tempera- 
ture owing to the high altitude of the Transvaal ; and when 
all the special requirements of the local market are con- 
sidered, the electric furnace, in other directions, presents 
many distinct advantages. 

With all gas-fired open-hearth furnaces there is always 
more or less trouble caused by the steel absorbing sulphur 
from the gases, and this would be especially troublesome 
when using comparatively inferior coals such as are generally 
available in the Colony. 

The manufacture of high-class steel in crucibles presents 


even more difficulty, both technically and commercially, | 


when all the local conditions are taken into consideration. 

There are two ways in which the manufacture of steel from 
scrap could be started in the Colony :— 

(1) For the C.S.A.R. to erect a small furnace and start 
manufacturing castings, &c., for their own requirements. 

(2) To induce private individuals to erect a plant by giving 


them the exclusive right to purchase the accumulated railway | 


scrap and the future annual production for a fixed number of 
years at a reasonable price, subject to the railway reserving 
sufficient for their own shop requirements. 

The first alternative presents considerable difficulties. In 
the first place, the present requirements of the railway are so 
small that it would not be possible to keep even a small fur- 
nace in full operation, and full operation is most essential for 
the efficient and economic working of an electric furnace. 
Electric energy is at best a very expensive heating agent, and 
unless a furnace is kept fully running, with as little cooling 
down as possible, the working costs go up very quickly, 
especially when, in addition, high wages for skilled labour are 
distributed over the small output. The furnace might, of 
course, be run for a month on end, and then be allowed to 
stand for a few weeks, or it might be worked alternate weeks, 
but it would be difficult to arrange about the men. At least 
two melters or foremen would be required, one for each 
shift, and it would not be easy to find work which these men 
could or would do commensurate to the wages paid them 
when the furnace was standing. The furnace might, of 
course, be run full time, and the surplus steel sold as in the 
ordinary way of business, but I anticipate there would be 
very serious objections to a Government department supply- 
ing outside consumers. 

The second alternative—viz., to leave the matter to private 
enterprise, the Government assisting by supplying the raw 
material or scrap for a fixed number of years—seems to me 
by far the better alternative. 

Such a works, if started under good financial conditions 
and controlled by men of sound technical knowledge and 
experience in the manufacture of the special classes of steel 
required, would, in my opinion, be both a financial and 
technical success, and would possibly form the starting point 
of a large iron and steel industry as the requirements of 
South Africa increase. 


CONCLUSION AND RECOMMENDATIONS. 


(1) There are large iron ore deposits in various parts of the 
Colony, but the most accessible near Pretoria and Airlie are, 
so far as outcrop samples indicate, very siliceous, and, 
although capable of producing a good pig iron, would be 





expensive to smelt, 


- ee 
(2) The limestone deposits suitable for blast-furn 
ey : : ‘ace 
purposes are very limited, and owing to their occurrence th, 
mining costs are high. There are large deposits of Siliceo : 
limestone, but these could not be economically used Pie 
for iron smelting, although to a limited extent they might be 
used in admixture with the more pure varieties. ~ 

(3) It has not yet been definitely determined if a hard 
metallurgical coke suitable for blast-furnace practice can be 
made from local coals, although experiments on a small 
scale give very promising results. In any case, the cok 
would not be a high-class coke, and it would be expensive 
owing to the costs incurred when mining only selected 
portions of the coal seams. . 

(4) Assuming a satisfactory coke can be made. Pig iron 
suitable for foundry purposes and for the manufacture of 
steel by the basic process can be made from Pretoria and 
Airlie ores in admixture with not less than about 20 per cent 
of rich non-siliceous iron ores which exist in compuratiyely 
small quantities in several parts of the Colony. Such a an 
iron would cost very considerably more than the same quality 
of iron produced in Europe. F 

(5) Pigiron cannot be commercially manufactured in the 
electric furnace from local ores with current costing anything 
approaching the price at which it can be at present generated 
in the Colony. 

(6) Taking into consideration all the local conditions 
respecting the supply of raw materials, cost of labour, and 
especially the restricted nature of the present market, and 
the large variety of finished products it would be necessary to 
manufacture in order to maintain a fair output, I do not con. 
sider that an iron and steel plant to manufacture rails. 
sleepers, bars, wire, galvanised sheets, &c. &c., could becom. 
mercially successful. 

(7) It would be quite impossible to export either pig iron or 
manufactured steel in competition with older iron-producing 
countries much more favourably situated. It would not be 
possible to compete with imported material near the chief 
seaports without a very substantial bounty from the Govern. 
ment, or protection in some equivalent form. 

(8) If all the railway departments of South Africa would 
jointly agree to take substantial yearly quantities of rails and 
sleepers at fair market prices, this would form a sound basis 
for the establishment of an iron and steel industry, which, 
with the assistance of a reasonable bounty, should expand as 
the requirements of South Africa increase. 

(9) A small electric furnace plant designed to produce high- 
class steel from the large accumulations of scrap in the 
Colony should give excellent results, and such a project 
should receive every possible support from the Government. 

In view of the possibility of future developments I would 
strongly recommend that systematic prospecting of the most 
accessible ore deposits be undertaken without delay, to prove 
them both as to quality and quantity, and the question as to 
the possibilities of producing a metallurgical coke be definitely 
settled by coking experiments in modern coking ovens. 


THE CORROSION OF NON-FERROUS METALS. 


ENGINEERS, metallurgists, and users of non-ferrous 
metals will be interested to learn that the Council of the 
Institute of Metals have decided to undertake an investiga- 
tion into the causes of the corrosion of non-ferrous metals by 
sea water, acids, &c., and by other chemical and electrolytic 
reactions. 
| A committee, known as the Corrosicn Committee of the 
| Institute of Metals, has been appointed for the purpose of 
| carrying out the investigation. 
| The following are the names of the gentlemen consti- 
|tuting the Committee :—Sir Gerard Muntz, Chairman of 
| Committee, President of the Institute of Metals; Professor 
H. C. H. Carpenter, M.A., Ph.D., of the University of 
Manchester; Engineer-Captain G. G. Goodwin, R.N., 
| Deputy Engineer-in-Chief, Royal Navy; Professor A. K. 

Huntington, Assoc. R.S.M., of King’s College, London ; Mr. 

| J. T. Milton, Chief Engineer Surveyor, Lloyd’s Register of 
British Shipping; Mr. A. Philip, B.Se., Assoc. R.S.M., 
Admiralty Chemist; Mr. Leonard Sumner, M.Sc., of the 
Broughton Copper Company, Limited ; Professor T. Turner, 
M.Sc., of the University of Birmingham; Sir William H. 
White, K.C.B., F.R.S., Past-president of the Institute of 
Metals. 

The first meeting of the Committee was held at the offices 
of the Institute, Caxton House, Westminster, S.W., on 
May 24th, all the members being present with the exception 
of Sir William White, who has just left for a visit to the 
United States of America. 

Realising the magnitude of the task before them, and the 
vast number of ramifications to which such an investiga- 
tion must lead, the Committee have decided, in the first 
instance, to confine their attention to the question of the 
corrosion of condenser tubes in marine engines and in 
stationary engines using foul water or subject to violent 
electrolytic action, such as often occur in electric power 
stations. 

Before commencing experimental research the Committee 
propose to have prepared an epitome of such information on 
the subject as is already available from previous research in 
the same direction. Mr. G. D. Bengough, M.A., of the 
Metallurgical Department of the University of Liverpool, has 
been asked to undertake this work and to become a member 
of the Committee. ; 

On the completion of the work by Mr. Bengough, it will 
be submitted to the Committee, who will then consider what 
steps shall next be taken in the matter of further investiga- 
tion and experimental research, with a view to elucidating 
the various mysteries of corrosion which are the source of so 
much trouble and anxiety both to users and manufacturers 
of articles composed of copper and its alloys. cad 

Professor H. C. H. Carpenter, M.A., Ph.D., of the Uni- 
versity of Manchester, has undertaken to act as honorary 
secretary to the Committee. 











Ir is reported on the authority of Sir William Wallace, 
the Resident General of Northern Nigeria, that the Imperial 
Government have under consideration the question of continuing 
the Olen railway at once up to the great tin fields of the Banchi 
province of Northern Nigeria. The a8 7m line is to bea branch 
of the Baro Kano Railway, which it would leave at a point about 60 





miles from Zaria, the centre of the cotton industry. 
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HOPPER DREDGER PRIESTMAN 


SMITH’S DOCK COMPANY, LIMITED. SOUTHBANK, BUILDERS 








STEAM GRAB HOPPER DREDGER FOR 
FISHGUARD. 


THE Great Western Railway Company has _ recently 
received, under contract, the new steam grab hopper dredger 
Priestman, which is intended for service in deepening the 
Fishguard Harbour. This Dredger has been built by Smith’s 
Dock Company, Limited, and was the first vessel laid down 
at its new shipbuilding yard on the river Tees, at Southbank, 
particulars of which were given in the course of the illustrated 
notice published in THE ENGINEER for October 18th, 1907. 
The vessel, which is built of steel and according to Lloyd’s 
special survey, is 130ft. by 23ft. 6in. by 11ft. 3in. The 
engines are placed aft, and one large hopper, which is sub- 
divided by a thwartship bulkhead, is placed forward of these 
and is capable of holding 325 tons of dredging. The hepper 
doors were specially designed in order to hold very fine sand. 
A large ‘‘ Priestman ’’ grab crane is placed on the fore deck, 
and there is a powerful winch forward of this to be used for 
pile driving, lifting buoys, cables, &c. On its official trials 
the dredger attained a speed of about 84 knots loaded. She 
was built under the superintendence of James Pollock, Sons 
and Co., London, to the order of Mr. C. H. Campbell, 
dredging contractor, of London. 


COMPARISON OF THE TENSILE, IMPACT-TEN- 
SILE, AND REPEATED-BENDING METHODS 
OF TESTING STEEL.' 


By Mr. BERTRAM BLOUNT, Mr. W. G. KIRKALDY, Member, 
and Captain H. RIALL SANKEY, R.E. (Ret.), 
Member of Council. 


Tntroductory.—The general impression conveyed by the two 
papers? on impact testing of steel, read in November, 1908, before 
this Institution by Dr. Stanton and by Mr. Harbord, was that, 
with notched test pieces broken at one blow, the results were too 
erratic to be of real practical value except in special cases. This 
was contested at the time, and there were some expressions of 
opinion that tensile-impact tests on unnotched bars were in many 
ways preferable ; it appeared, therefore desirable to examine the 
matter more in detail. It is undoubted that a notched bar 
impact test will discover any inferior material, for in this case all 
the impact figures will be low. But it is also quite possible that 
good material may be condemned when only a single test is made, 
should it happen that this test piece gave an abnormally low 
result, To take the average of a large number of test pieces is 
not satisfactory, because the element of doubt remains whether 
the disparities are due to want of uniformity in the material itself 
or to errors in the measurements. The view, as expressed in those 
two papers, would appear to be that the measurements were at 
fault ; but there is other evidence that the microstructure of the 
material is in reality the main cause ® It is to be observed that in 
a notched bar, ruptured at one blow by cross-breaking, it is the 
material at the bottom of the notch that has to bear the brunt of 
the impact, and it has not time to receive support from the bulk 
of the material. Shonld the microstructure, or it may be the 
macrostructure, at the bottom of the notch be weak, a low impact 
figure will be obtained. In actual use in a piece of mechanism, 
however, where anything in the nature of a notch is avoided so 
far as the design will admit, the contiguous portions of the 
material assist each other, and therefore weaknesses of the order 
of magnitude of the microstructure, or even of the macrostructure, 
are more or less obliterated by the stronger portions. 

Following this argument, it would appear that, for an impact 
test to be of practical value, it onght to bring the whole of the 
material, in the cross section under observation, simultaneously 
under the influence of the impact stress. A one-blow tensile- 
impact test on an unnotched test piece fulfills this condition, and 
it is to be observed that M. Pierre Breuil, after collating a large 
number of the published results of various methods of impact 
testing and adding thereto many of his own, has come to the same 
conclusion.4 

In_the discussion on Dr. Stanton’s and Mr. Harbord’s papers 
Mr. Bertram Blount referred to a tensile-impact testing machine 
devised with the assistance of Mr. Hurry—to whom the idea was 
largely due—and an abstract of some of the preliminary results 
obtained were given. It was decided to continue these experi- 
ments on a larger and more comprehensive scale, and compare the 
results obtained with the usual static tensile tests. 

On reviewing the matter, however, it was thought that the 
height of drop available, namely 6ft., with this machine was 
insufficient, and that, therefore, the machine should be re-designed 
so as to admit of a drop of about 30ft. or even 40ft., so as to 
obtain a striking velocity of 40ft. to 50ft. per second. By the 
foresight of the late Mr. David Kirkaldy, trap doors had been 
provided on the various floors of his testing works to accommodate 
a falling-weight apparatus, and, owing to the facilities thus 
afforded, the new machine was readily installed on the removal of 
the original one. 

1 The Institution of Mechanical Engineers. 

2 “The Resistance of Materia!s to Impact,” by Dr. T. E. Stanton, D.Sc., 
and Mr. L, Bairstow ; ‘‘ Proceedings,” 1908, Part IV., page 889, ‘‘ Different 
Methods of Impact-testing on Notched Bars,” by Mr. F, W. Harbord; 
“ Proceedings,” 1908, Part IV., page 921. : 

® “ Proceedings,” 1904, pages 1251 and 1254, 

4 Revue de Mécanique, 1908, page 527. 








The new apparatus was designed upon the following principles, 
as distinct from the previous apparatus :—The fall was to be a free 
fall, entirely independent of any sliding upon guides. The speci- 
men was to move with the weight, so as to avoid the complications 
arising when a tup is allowed to fall upon a stationary cradle, 
wherein the specimen is held, as the effects of inertia have then to 
be allowed for. 

The machine being of the one-blow type, the only energy 
measurement required was the determination of the energy 
remaining in the tup immediately after rupture of the specimen. 
There are many ways of measuring this energy, such as receiving 
the tup upon a spring and observing the amount by which the 
spring is shortened, or compressing air in acylinder and determin- 
ing the increase of pressure. 

The former method has been adopted in similar impact. tensile 
machines, and the latter appeared promising, but after much dis- 
cussion it was decided, at the suggestion of Mr. W. J. Marshall, 
A.I. Mech. E., to measure the actual velocity of the tup just after 
the moment of fracture of the test piece, by observing the time 
interval between the breaking of electric contacts at known dis- 
tances apart. It is, of course, easy to deduce the energy remain- 
ing in the tup after fracture so soon as this velocity is known. 
The actual apparatus will be described later. 

In order that these impact tests should have as great a practical 
value as possible, they were made with a considerable number of 
the types of steels used in mechanical engineering. The original 
machine was designed to break test pieces jin. diameter, and this 
diameter had been adopted and all the test pieces machined 
accordingly before the new machine was designed. It was, how- 
ever, decided later to make another series of tests with specimens 
0-357in. diameter to take advantage of the greater capacity of the 
new machine ; the effective length for extension was 2in. The 
ordinary tensile tests were carried out not only with test pieces of 
standard size, but also with smaller test pieces of the same size as 
the impact tensile test pieces, namely, 0-357in. diameter. A full 
chemical analysis was also made. In this way it was possible to 
establish a comparison of the tensile impact tests with the usual 
methods of determining the characteristics of steel. A further com- 
parison was also established by making a series of tests with a 
repeated-bending machine of the type described by Captain 
Sankey in the discussion on Mr. Harbord’s paper, aad of which 
further particulars are given later. 

In every case the material was tested exactly as received from 
the manufacturers ; that is to say, in the condition in which it 
wonld be actually sent out for use. It is considered that this is a 
matter of great importance, because the mechanical characteristics 
of steel are profoundly affected by heat and other treatments. 

Types of steel tested.—The authors gratefully acknowledge that, 
by the intermediary of the secretary of the Engineering Standards 
Committee, the following makers were good enough to supply the 
various types of steel. tested in accordance with the British 
Standard specification of each type ; with one exception, however, 
namely, the steel suitable for motor car crank shafts, &c., which 
was purchased. The list of makers comprises the Parkgate Iron 
and Steel Company, Messrs. David Colville and Sons, Messrs. 
Taylor Bros. and Co., Messrs. Walter Scott, Messrs. Thos. Firth 
and Sons, Messrs. Cammell, Laird and Co., The North Eastern Steel 
Company, Messrs. Dorman, Long and Co., and the Patent Shaft 
and Axletree Company. 

Representative types of steel were chosen, and the following is a 
complete list, together with a short epitome of the respective British 
Standard specifications :— 

1. Marine boiler plate suitable for shell.—British Standard 
Specification for Structural Steel for Marine Boilers (Report No. 14: 
Revised March, 1907): breaking stress 28 to 32 tons per square 
inch, elongation on 8in. gauge length not less than 20 per cent. 

2. Marine boiler plate suitable for combustion chamber.—British 
Standard Specification for Structural Steel for Marine Boilers 
(Report No. 14: Revised March, 1907): breaking stress 26 to 30 
tons per square inch, elongation on 8in. gauge length not less than 
23 per cent. 

3. Locomotive boiler plate suitable for portions not exposed to 
flame.—British Standard Specification for Steel for Plates, Angles, 
&c., and Rivets for Locomotive Boilers (No. 16 of Report No. 24): 
breaking stress 26 to 32 tons per square inch, elongation on 8in. 
gauge length not less than 22 per cent. Not more than 0-05 per 
cent. of sulphur or of phosphorus. 

4. Locomotive boiler plate suitable for portions exposed to flame. 
—British Standard Specification for Steel for Plates, Angles, &c., 
and Rivets for Locomotive Boilers (No. 16 of Report No. 24): same 
as for item 3. 

5, Forging.—British Standard Specification for Steel Forgings for 
Locomotives (No. 8 of Report No, 24): Class B, breaking stress 
25 to 32 tons per square inch, elongation on a test-piece 0-798in. 
diameter angl 3in. gauge length not less than 27 per cent. with 
25 tons per square inch breaking stress, and not less than 20 per 
cent. with 32 tons breaking stress. The sums of the breaking stress 


| and of the elongation not to be less than 52. 


6. Forging.—British Standard Specification for Steel Forgings for 
Locomotives (No, 8 of Report No. 24): Class D, breaking stress 40 
to 45 tons per square inch, elongation on a test-piece 0-798in. dia- 
meter and 8in. gauge length not less than 20 per cent. for 40 tons 
breaking stress, and not less than 15 per cent. for 45 tons breaking 
stress. The sums of the breaking stress and elongation not to be 
less than 60. Elastic limit not fess than 50 per cent of the breaking 


| stress. 


7. Locomotive axle.—British Standard Specification for Loco- 
motive Straight Axles (No. 2 of Report No. 24): breaking stress 
35 to 40 tons per square inch. elongation on test piece 0-798in. dia- 





5 The results of the tests on these jin. specimens are not reported ; they, 
howeyer, substantially confirm the results with the larger test pieces. 





meter on 3in. gauge length*not less than 25 per cent. with 35 tons 
breaking stress, and 20 per cent. with 40 tons breaking stress ; the 
sums of breaking stress and elongation not to be less than 60. 
Elastic limit not less than 50 per cent. of the breaking stress. Not 
more than 0-035 per cent. sulphur or ———— 

8. Wagon axle.—British Standard Specification for Carriage and 
Wagon Axles (No, 3 of Report No, 24): breaking stress 35 to 40 
tons per square inch; elongation on test-piece 0-798in. diameter 
and 3in. gauge length not less than 25 per cent. with 35 tons break- 
ing stress, and 20 per cent. with 40 tons ; the sums of breaking stress 
and elongation not to be less than 60. Elastic limit not less than 
50 per cent. of breaking stress. Not more than 0-035 per cent. of 
sulphur or phosphorus. 

9. Bull-head rail, 95 lb. section, as supplied to the North-Eastern 
Railway. Basic Bessemer.—British Standard Specification and Sec- 
tions of Bull-head Railway Rails (Report No. 9: Revised July, 1909): 
breaking stress not less than 40 and not more than 48 tons per square 
inch, elongation on test piece 0.798in. diameter and 3in. gauge length 
not less than 15 per cent. 


Per cent. 
Carbon 0.35 to 0.50 
Manganese <6) -ee~ Pee) ag. pee 
MN ec ox, ods not to exceed 0.10 
CO SP ae vs ie 0.075 
SE Gs ss pa ra 0.08 


10. Bull-head rail, 90 lb. section, as supplied to Indian railways. 
Acid open hearth.—British Standard Specification and Sections of 
Bull-head Railway Rails (Report No. 9: Revised July, 1909): 
same as for item 9. 

11. Tramway rail, 95 1b. section.—British Standard Specification 
for Tramway Rails and Fishplates (Report No. 2): breaking stress 
not less than 40 tons per square inch, elongation on test piece 
0.798in. diameter and 2in. gauge length not less than 12 per cent. 


Per cent. 
Carbon 0.4 to0.55 
Manganese ere ke 
eT ee not to exceed 0,10 
Oe er a _ 0.08 
Sulphur... .. .. a a 0.03 


12. Tire.—British Standard Specification for Carriage and 
Wagon Tires (No. 5 of Report No, 24): Class C, breaking stress 
50 to 55 tons per square inch, elongation on test piece 0.564in. 
diameter and 2in. gauge length not less than 13 per cent. with 
50 tons breaking stress, and not less than 11 per cent. with 55 
tons. Not more than 0.035 per cent. sulphur or phosphorus. 

13. High-tensile nickel-chrome steel for automobile parts. 

An ample supply of material was sent by the makers in each 


Fic 1.—Sketches showing position of Test-specimens. 
Marine Boiler-Plate. (Item No. 1.) 
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* Forging, Class B. 33-in. diam. (Item No. 5.) 
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case. The location of the various test pieces was selected with a 
view of giving the best practical information in respect of the use 
of each type of steel, and in this matter the long experience of 
Messrs. Kirkaldy and Son was of the utmost value. Care was 
taken so as to record and identify each test piece that its original 
position and orientation in the sample can be determined. Figs. 1 
and 14 show the positions from which sample test pieces were 
taken. 

The following are some of the points attended to in the matter 
of selecting the position of test pieces. 

When dealing with the steel plates, all test specimens were 
prepared lengthwise or in the direction of rolling, and it was not 
deemed necessary for the purposes of this investigation to include 
tests in the crosswise direction. As far as practicable, the small 
specimens were taken from the same relative position, in order to 
minimise differences arising from difference in position, such as 
being nearer to or more remote from the skin or outer surface. It 
was found impracticable to eliminate altogether effects due to 
position. For instance, the repeated-bend specimens were taken 
near the skin surface, as would naturally be the case in ordinary 
workshop practice, and they then did not quite correspond in 
position with the small impact-tensile and small static-tensile 
specimens, because the provision of suitable heads for holding 
necessitated the centre or body of those specimens being located 
somewhat further in from the exterior surface. 

Again, it should be noted that the standard-sized tensile speci- 
mens were made for the purpose of establishing the ordinary test 
data regarding the various types of steel, and not for the purpose 
of comparison with the small specimens, 

TENSILE TESTS. 

The tensile tests were carried out in the usual way, and the 
standard test pieces were made in accordance with the provisions 
of the British Standard specifications. The small test pieces were 
0.357in. diameter with 2in. gauge length. Mention need only be 
made as to the determination of the elastic stress. The procedure 
followed was that observed by the late Mr. David Kirkaldy, who, 
when commencing his testing operations, adopted the definition 
for the elastic stress as that where the rate of stretch ceases to be 
proportional to the load applied. This is determined by observing 
the rates of extension of the test piece at reguiar increments of 
stress, and wherever the rate of extension increases the load is 
then noted. 

As a matter of interest for this communication, ‘the [yield point} 
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as evidenced by the drop of the steelyard of the testing machine, 
has been added ; but Mr. Kirkaldy desires to point out that the 
practice at his testing laboratory has been steadfastly to combat 
the recognition of the ‘‘ yield point.” It is not a reliable criterion 
of the elastic limit, and he thinks that it ought to be discouraged. 
it is only during very recent years that he has been constrained to 
include this ‘‘ yield point ” in his official reports owing to the pres- 
sure put upon him by engineers insisting upon having it; as a 
modus vivendi he has therefore included it in his reports where 
wanted, but it has even then always been in conjunction with the 
determination of what he deems to be the elastic stress. 


CHEMICAL TESTS. 





The following is a short description of the methods adopted for | 


A 
Fic. 1.—Sketches showing posttion of Test-specimens. 
Buil-head Rail, 3B. (Item No. 10.) 


Small Tensile 


to match Impact. Impact Tensile. 


Tram Rail, 3C. 
Standard Tensile 


(Item No. 11) 
Impact Tensile. 


Repeated Bending. Small Tensile to match Impact. 


making the chemical tests which were carried out in Mr. Bertram 
Blount’s laboratory :- 

Carbon, silicon, sulphur, phosphorus, and manganese were 
determined in all the specimens, and in addition chromium and 
nickel in the specimen of high tensile steel intended for automobile 
parts. The methods of analysis employed were those usually 
accepted by steel chemists, and it is sufficient to indicate briefly 
which of the several methods recognised as reliable were preferred. 

Carbon was determined by dissolution of the steel in potassium 
cupric chloride, its collection on asbestos in a tube closed with a 
perforated platinum cap and combustion in a quartz tube in a 
stream of purified air—not oxygen—the gases being passed over 
heated copper oxide. 

Silicon, sulphur, and phosphorus were determined by the methods 
given by Blair without modification. 

Manganese was determined by Rothe’s method, depending on 


Fic. 2.— Diagrammatic Sketch cf Apparatus Designed for Impact Tensile Tes!« 
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the solubility of ferric chloride in ether for removing the bulk of 
the iron, followed by a basic acetate separation. 

Nickel was estimated by a method depending on the formation 
of a double cyanide of nickel and potassium incompetent to dis- 
solve silver iodide. A gravimetric method was also employed, 
consisting in removing the bulk of the iron as in the Rothe pro- 
cess, separating the manganese as dioxide and precipitating the 
nickel as sulphide in acetic acid solution, the small quantities of 
nickel remaining associated with the iron and manganese being 
separated by a basic acetate precipitation in the usual manner. 

Chromium was determined by fusion of the product of the dis- 
solution of the steel with sodium carbonate and potassium car- 


| piece. 





bonate, the operation being repeated and the chromium reduced 
from its solution as chromate, and weighed as CraQ,. 
The results of the analyses of the samples are given in Table I. 
TENSILE Impact TE 
The general principles on which the machine used for these tests 
has been designed were previously referred to. Fig. 2 gives a 
diagrammatic elevation of the machine and Figs. 3 and 4 some of 
its details. The anvil consists of a couple of castings weighing 
400 lb. each, and securely bolted to four upright H-section steel 


rs. 





Fig. 3 


columns, which in turn are bedded in concrete. The joint between 
the castings and the steel columns was machined and carefully 
fitted ; the effective weight is 2000]b., and in this way an 
adequate mass has been given to the anvil. The edges of the 
casting are protected at the place where the blow from the tup has 
to be received by hard steel strips carefully bedded and securely 
bolted to the casting. 

The test piece connects together the ‘‘ tup” and the arresting 
crosshead, the lower grip being fixed to the tup and the upper one 
to the crosshead, as shown in Figs. 2 and 3, and special care was 
taken in designing the ends of the test pieces and the grip so that 


TABLE I.—Chemical Analysis. 
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Item 


No. Type of steel. 


Marine boiler plate (shell) .. .. .. .. 
Marine boiler plate (combustion chamber)... 
Locomotive boiler plate (not exposed to flame) 
Locomotive boiler plate (exposed to flame) 
Forging (Class B) .. .. .. «.. =. 
Forging (Class C) ae 

Locomotive axle 
ae 

Bull head rail (basic Bessemer) 

Bull head rail (acid open-hearth) .. 
Deas oa es os” ees 

Tire (Class C) 
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Nickel-chrome for automobile parts . 


” 
w 


The combination of crosshead, test piece and tup is allowed 


| to fall freely, there being no contact between the crosshead and 


the two wires shown in Fig. 2, and it will be seen that when the 


| crosshead strikes the anvil its motion is suddenly arrested, but 


| 


| 
| 
| 





that none of its energy is communicated to the test piece. The 


| energy in the tup is, however, exerted on the test piece, and 


ruptures it, and with a given height of fall the weight of the tup 
is so chosen that there will be an excess of energy to ensure break- 
ing the test piece with one blow. 


A stretcher is fixed to the two wires shown in Fig. 3 at any 


ing energy is determined from the velocity the tup has immediate} 
after rupture. This measurement is made by observing the ti 7 
interval between the breaking of two electric contacts, one “— 
immediately after rupturing the test piece, and the secaual Ton 
lower down. The energy absorbed by the breaking of re 
specimen is then determined by the expression : . 

gt\?\ 

2) | 


Ww { H 1 (; 
\ 2g \t 
where H is the height of free fall before striking the anvil - 


h is the height of free fall after striking the anvil, ;, 
between the anvil contact and the bottom contact.’ *” 


W is the weight of the tup; and 
¢ is the time interval between the anvil and bottom contacts 


The arrangements for measuring the time interval are an 
follows :—Easily opened switches are placed at a and | Fig, ri 
and complete an electric circuit. As the front edge of the tie 
passes these switches they are momentarily opened and the clrendh 
1s broken for a very ak fraction of a second. A recording pen 
marking a continuous line on a paper band—Fig. 4—is thereby 
deflected, and the distance between these two “deflections” jg a 
measure of the time interval. The paper band is unrolled by 


Energy absorbed 


Fig. 4 


means of an ordinary Morse telegraph ‘‘inker,” altered so as to 
get a much more rapid unrolling of the paper ; 5in. a second has 

en fourd to be a suitable speed for the paper. A second 
recording pen, vibrating at about forty per second, marks a 
‘*corrugated ” line, but to calibrate these corrugations and to 
obtain an absolute standard, half-second marks are recorded by 
means of a half-second pendulum, which was compared by Mr. 
G. P. Mair with the seconds pendulum of a clock whose rate is two 
seconds per month. A facsimile of a record is given in Fig. 5, 
and it is computed from numerous observations of free fall 
that the error in the time interval measurement is less than 
0.005 second. 

The method of making a test with this impact testing machine 
is as follows :—The test piece having been fixed in the grips, thus 
connecting the cross arm and the tup together, the whole is 
hoisted up and fixed to the stretcher by means of the releasing 
catch. The paper band is then started, and so soon as the speed 
of the paper is constant (which requires a few seconds) the catch 
is released, and at the moment of release the electric circuit of the 
recording pen is opened and the first time record is marked on the 
paper. Immediately after breaking the test piece the second time 
record is marked by the opening of the anvil contact, and the 
third by means of the bottom contact after falling another 10ft. 
In a similar manner the time required for the free fall from the 
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3 4 5 
Silicon. | Sulphur. 
| 

Per cent. | Per cent. 
0.038 | 0.028 
0.039 

0.042 

0.022 

0.085 

0.032 

0.020 

0.018 

0.081 

0,031 

0.046 

0.028 


Phos- | 
phorus, | 


Carbon. 
Per cent. | Per cent. 
0.742 | 98.827 
0.601 | 
0.529 
0.562 
0.662 
opr 


Per cent. 
0.110 
0.019 


Per cent. 
0.255 
0.152 

.190 
.148 
411 
. 364 
428 
449 
643 
.520 
.739 
95.583 
0.483 


0.335 0.031 0.027 


Chromium 


| the line of pull would sensibly pass through the axis of the test | point of release to the anvil can be determined and a check is thus 


obtained, as this interval of time should be equal to the time of 
free fall in air due to the action of gravity. 
The degree of accuracy obtainable in the measurement of the 


| energy absorbed by the specimen is mainly dependent on two 


things, namely, (a) on the ratio of the kinetic energy remaining in 
the tup after breaking the test-piece to that it possessed at the 
moment of striking, and (4) on the error in the measurement of the 
time interval in falling the distance / (10ft.) beyond the point of 
rupture. The matter was investigated and an abstract of this 
investigation is given in the Appendix. It need only be mentioned 


Fic 5.—Reproduction of Record from Time-Reeorder, Fig. 4, Plate 1. 


Trembler record about Yeott second for each oscillation 
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height desired, so that by connecting the crosshead to it, any | here that the percentage error in the determination of the absorbed 


desired fall of the tup can be arranged for up to 40ft. 
nection of the crosshead to the stretcher is made by a suitable 


The con- | energy will be about half of the percentage error in the time 
| measurement, if the remaining energy in the tup does not exceed 


releasing catch. This catch is so arranged that the crosshead and | two-tenths of the energy in the tup at the moment of striking the 


the tup are instantaneously released without imparting any side | anvil. 


With an unknown specimen, however, a considerable 


motion to them—a more difficult thing to do than might at first | margin must be allowed to ensure breaking the specimen with one 


sight appear. The tup was so designed that additional side pieces 
can be added to it. The smallest weight weighs 10 Ib., and it can 
be increased to 20 lb. by steps of 2 Ib. 

The energy applied to the test piece at the moment of rupture 
can be accurately calculated from theJheight of fall, since it is a 
free fall, and, as already stated, the measurement of the remain- 


blow, and it may be, therefore, that the proportion of energy 
remaining to initial energy may be considerable, and then the 
— error in the determination of the absorbed energy will 

greater than the percentage error in the time measurement. 
It shoyld be noticed also that if the remaining energy is very con 
siderable the percentage error in the absorbed energy would be 
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sive, but in practice a rough estimate of the strength of the 
een can be made so as to avoid such errors. If several 
8 aa epecimens are to be broken, the weight of the tup or the 
errs oF fall—preferably the former—can be adjusted after 
Me es the first specimen. Based on general consideration, and 
ae result of some preliminary trials, a height of drop of 30ft. 
1s adopted for these tests, ; 

Capacity of the machine.- ~The machine has been so designed that 
a 40ft. drop with a 20 Ib, tup can be used, The available striking 
energy is therefore 800 foot-pounds, and this energy is sufficient to 
mupture a steel test-piece gin. diameter. 


(To be continued.) 





T TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Better Tone. 

BUSINESS this week shows signs of recovery, after a period 
of quietude. There seems to be more confidence as to the future, 
and quotations are less elastic. 

Steel Strong. 

There is a good demand for steel, and prices are well 
upheld. Makers quote :—Bessemer steel bars, £5 2s, 6d. ; Siemens 
cheet bars, £5 5s.; angles, £6 7s. 6d. to £6 10s.; girder plates, 
£6 17s. bid. to £7; boiler plates, £8 2s. 6d. to £8 5s.; mild bars, 
£6 lis. to £7. 


Pig Iron. 

There are better indications about pig iron this week, with 
quotations less inclined to give way. Northamptons are quoted 
40s, to ls. and Derbyshires are 51s. to 52s. For Staffordshire 
cinder forge 48s. is asked, 50s. to 51s, for part-mine, 85s, for all- 
mine forge, and 115s, for cold blast. 


Manufactured Iron. 

Consumers of unmarked bars are not taking so much 
material as makers would like, and as regards the lower grades 
the Belgian competition has given afresh impetus to cutting. 
South Staffordshire makers claim to be fairly holding their own. 
They are ,repared to do business at £6, which means £5 17s. net, 
against the £5 13s, 6d. of the Belgian exporters, and this does not 
give the foreigner any very great advantage. A large quantity of 
Belgian bars is coming into the district. Lower rates than even 
£5 13s. 6d. are mentioned, but it is difficult to say with what 
correctness. The sheet iron trade shows further signs of recovery 
from the relapse of a few weeks ago, and there is a fairly brisk 
inquiry. Galvanised corrugated sheets of 24 gauge are quoted at 
£11 to £11 4s, f.o.b, Liverpool. Black sheets sell on the basis of 
£7 10s. for doubles. 


Midland Iron and Steel Wages Board. 

A good improvement, although not enough to raise wages, 
is shown by the new bi-monthly return of the Midland Iron and 
Steel Wages Board for March and April. In accordance with the 
sliding-scale arrangements, the wages for puddling will continue 
&s, 6d. per ton, and all other mill and forge wages will remain 
unaltered from June 6th to August 6th. The average net selling 
price has been £6 5s. 9.40d. per ton. This is an improvement, 
compared with the previous two months, of very nearly 2s. per ton. 
The sales amounted to 37,399 tons, or better than for the return 
of January and February by 422 tons. 


Special Steel Safe. 

The first safe for radium has been constructed. It is of 
British manufacture, the makers being Messrs. Chubb, of Wolver- 
hampton and London, and it has been made to the order of the 
British Radium Corporation. In addition to being burglar proof, 
the difficult essential had to be fulfilled that the safe should be, if 
possible, proof against the escape of the radium itself. The plan 
ultimately adopted was to have a safe within a safe—a leaden shell 
or coffer with a steel exterior. The safe is about 3ft. in height, 
and weighs a ton and a-half. 





NOTES FROM LANCASHIRE. 


(From our owa Correspondents. ) 


MANCHESTER, Thursday. 
A Slow Market. 

ALTHOUGH there was a good attendance on the Iron 
Exchange on Tuesday, very little actual trading took place. A 
few odd orders for pig iron were placed by consumers for imme- 
diate requirements, but sellers did not care to commit themselves 
for far forward delivery, and buyers, on the other hand, acted with 
the utmost caution. As compared with the beginning of May, 
the course of prices, except for hematite, has been downward. 
West Coast was Is. to 1s. 6d. per ton dearer, but East Coast 
showed little change. Lincolnshire is 6d. to 1s. per ton lower; 
Derbyshire about 6d. lower; Middlesbrough brands have been 
steady. Scotch have receded 3d. to 1s. per ton during the month 


Finished Iron and Steel. 
; Makers and agents reported more business, owing to an 
improvement in the engineering trades. Semi-manufactured pro- 
ducts have been steady. There is more foreign stuff on the 
market, but this has not affected the price of the English 
product. 


Copper and Brass. 

Tough ingot is about 30s. per ton better on the month, 
but there has been no change in sheets. Tubes of all kinds have 
heen quiet, and are fractionally lower, although there has been no 
change to note on the past week. 


Lead and Tin. 


Sheet lead has been quietly steady, and at the close prices 
were somewhat in sellers’ favour. Tin ingots have been variable, 
and the close is easier, at about 10s. higher on the month. 


Quotations. 

, Lincolnshire, No. 3 foundry, 55s. to 55s. 6d.; Stafford- 
shire, 54s, 6d. to55s.; Derbyshire, 56s. 6d.; Northamptonshire, 58s. 
to 08s. 6d.; Middlesbrough, open brands, prompt, 59s. 1d.; June, 
60s. Scotch: Gartsherrie, 61s. 6d.; Glengarnock, 60s. 6d.; Eglin- 
ton, 60s, 3d., delivered Manchester. West Coast hematite, 68s. ; 
East Coast ditto, 67s. 6d., both f.o.t. Delivered Heysham: 
Gartsherrie, 59s, 6d.; Glengarnock, 58s. 6d.; Eglinton, 58s. 3d. 
Delivered Preston: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 6d.; 
Eglinton, 59s. 3d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. ; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s, 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; 
boiler plates, £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder, 
and bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 10s. ; 
foreign ditto, £5 to £5 2s. 6d.; cold drawn steel, £9 5s. to 
£9 10s, Copper: Sheets, £70; tough ingot, £61 10s.; best 
selected, £61 10s. per ton. Copper tubes, 84d.; brass tubes, 
6$d.; condenser, 73d.; rolled brass, 6}d.; brass wire, 64d.; brass 


sig rods, 6d. ; yellow metal, 6d. per Ib. Sheet lead, £16 15s. 
er ton, 


English tin ingots, £147 10s, per ton. 


The Lancashire Coal Trade. 

On the Coal Exchange on Tuesday there was scarcely an 
average attendance, and the tone was dull. House coal was in 
very slow demand, very little business being reported. The 
expected reduction in West Yorkshire, although it does not apply 
to coal sent into the Manchester district, also militated against 


business, Steam and shipping and bunkering coal was also 
quiet. 
BARROW-IN-FuRNESS, Thursday. 
Hematites. 


The hematite iron market is still weak, and the trade done 
during the week shows no improvement on recent experiences. 
The fact is that much less iron is being used, and makers have 
limited their output accordingly. There has therefore been an 
arrest of the downward tendency in prices; indeed, with the price 
of coke and iron ore at the present figures makers declare it is 
impossible to make much profit. They have in the meantime a 
fairly good order sheet before them, as they generally do business 
three months in advance, and they are of the general belief that 
before that time has expired there will be a more active demand. 
In the meantime they are booking a few orders every week, and 
they think that it will not be necessary to reduce the output any 
further at present. Stocks in warrant stores now bulk at the small 
figure of 29,283 tons, or very little more than a week’s make. There 
are now twenty-five furnacesin blast, and their production is roughly 
1000 tons per furnace per week. Prices showno material change The 
value of mixed Bessemer numbers is 68s. nominally net f.o.b., and 
business has been done in warrant iron during the week at 66s, 2d. 
per ton net cash, while buyers are at 6d. less, There is a large 
production of special hematite iron, and makers of the higher 
grades of metal are quoting 70s. to 74s. per ton. In spiegeleisen 
and ferro manganese a goodly number of orders are to band, but 
the trade is not so good as it has been. Charcoal iron has but a 
small sale. Scrap iron is in fairly good demand, and a good deal 
of it accumulates in this district. Iron ore is selling in large 
parcels in this district, but most attention is paid to the better 
qualities of metal. Foreign ores are being largely imported. 
Native classes are at 12s, 6d. for ordinary, 17s. for medium, and 
20s. for best sorts net at mines. 


Steel. 

The demand for steel is well maintained, that is for 
Bessemer classes, but there is no trade in Seimens-Martins steel, 
and the mills at Barrow, which have been idle since May, 1908, are 
still out of operation. Many orders for this class of steel arise in 
Barrow, but prices are so low that local makers are prevented from 
making any profit, and it is probable that before they can again 
compete in the market it will be necessary to remodel their plant 
and modernise it to meet new conditions. 


Shipbuilding and Engineering. 

The Brazilian battleship Sao Paulo built by the Vickers’ 
firm has been undergoing her trials this week on the Clyde. She 
has steamed 21} knots per hour, being a quarter of a knot above her 
stipulated speed. Her gun practice has been eminently successful. 
The British scout Liverpool is now ready for her trials, and will 
proceed to the Clyde next week for that purpose. The Brazilian 
Dreadnought floating dock is now ready for launching at the 
Vickers’ yard. It will be launched in three sections. Engineers 
are contracting for new work. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 


General Conditions. 

THE last month of the half-year rarely sees much change 
in the condition of the local iron and steel trades, and with stock- 
taking going on at many works, sellers of pig iron expect a quiet 
time until the second half-year is well begun. Generally speaking, 
there is no desire to enter into further commitments in any direc- 
tion. Foreign competition is upsetting the market for billets and 
bars, and is assisting no little towards emphasising the general un- 
settlement of prices in the iron trade. Home manufacturers are 
greatly disappointed with this turn taken by the market, for it 
will no doubt greatly delay the coming into operation of better 
prices, and, as indicated by the figures we quoted last week, con- 
tinental sellers are willing to accept very low rates. 


House Coal. 

Although the West Yorkshire Coalowners’ Association 
have decided to reduce the prices of all classes of house coal and 
house nuts in force on January Ist by 1s. per ton, recent quota- 
tions still obtain here, but spot sales are being effected at reduc- 
tions. So far as can be ascertained, ls. per ton advance is being 
still asked for on contract renewals. Best Barnsley, 12s, 6d. to 
13s. 6d. per ton ; ditto, secondary sorts, 10s. 6d. to 11s. per ton at 
the pits. 


Steam Coal and Gas Coal. 

The industrial consumption of hard coal and cobbles is 
well maintained, but there is a lot of coal offered by middlemen at 
prices below colliery figures, due, apparently, to collieries insisting 
on full contract deliveries being taken. There is little stock of 
best hards at the pits, but secondary sorts have accumulated. 
Best hards are still quoted at 9s. 3d. to 9s. 6d. per ton at the pits. 
Gas coal contracts have not so far been renewed on the scale usual 
at this time of the year, but now that prices have eased off it is 
probable that matters will be expedited. Good tonnages are 
leaving the pits, and there are a good deal of arrears yet to be 
made up on some of the large tonnage contracts. A fair shipping 
business is being done in spot lots, chiefly of gas nuts and slacks. 


Slacks and Coke. 

There is a strong demand for best quality slacks, and the 
colliery position is a very firm one, while secondary sorts are also 
well maintained as regards price, although rather less is being 
sent into the Lancashire districts. Quotations are unchanged as 
follows :—Best washed smalls, 5s. 6d. to 6s.; best hand slacks, 
5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. There has been no 
further change in coke since our last report, and the reduced 
quotations remain :—Best, 12s. 6d. to 13s.; unwashed, 11s. to 12s. 
per ton at the ovens. 


The Iron Market. 

As stated above, there has been little or nothing done in 
the pig iron trade, and consumers see no reason in the recent trend 
of the market to induce them to abandon their waiting policy. 
They are still hoping for easier prices, but it is questionable 
whether makers will give way. Some spot lots may be picked up 
cheaply, but apart from one or two Derbyshire firms, who are 
apparently not well sold forward, like quotations are upheld, and 
the Lincolnshire people are still asking for 2s, premium for forward 
contracts. Hematites are 80s. to 81s. for West Coast, and 75s. to 
76s. for East Coast. Other quotations, net, delivered Sheffield or 
Rotherham, are:—Lincolnshire, No. 3 foundry, 53s. 6d.; No. 4 
ditto, No. 4 forge, mottled and white, 52s. 6d.; basic, 55s.; Derby- 
shire, No. 3 foundry, 53s.; ditto No. 4 forge, 52s. per ton. Con- 
sumers appear to have fair stocks of iron on their hands, 


Finished Iron and Steel. 
The position of bar iron remains as unsatisfactory as ever, 
specifications arriving in insufficient quantities to enable the mills 








to be run at all profitably. Steel works are fairly active in almost 











all branches except railway material. The large firms are busy on 
armament material, steel castings and forgings, and there is an 
improvement in steel and tools for genera] shipbuilding. A large 
export business is still being done with South Africa in mining 
steel. Makers of tool steel and drills generally are well placed. 
Tools for general agricultural and sheep farming purposes are in 
brisk demand, trade being active with all the Colonies and Russia 
and South America. Edge tools are better inquired for than for 
some time past, due chiefly to overseas demand, but prices are 
severely cut. The rolling mills are only moderately employed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


On the whole the pig iron market is generally a little 
more cheerful in tone this week than has been the case for several! 
weeks, and traders are becoming more sanguine about the future. 
Nevertheless, the warrant market is inanimate, and the price has 
dropped as low as 49s. 64d. cash buyers, this being the poorest 
figure that has been reported since last July, with the exception 
of the 49s. 6d. which ruled on May 4th. While Imperial statistics 
are satisfactory, and bear out the contention that a general revival 
is in progress, local statistics are unfavourable, and make con- 
sumers slow about buying. The slackness has this week been 
more in the speculative business—in warrants, in fact—for makers 
have within the last week or ten days booked very fair orders for 
Cleveland iron for execution over the second half of this year, and 
they have accepted prices on the basis of 51s. per ton for No, 3 
G.M.B. This has made producers somewhat easy about selling 
further, and they are rather independent in the matter of prices. 
Second hands are not competing so keenly with them. On Wednes- 
day they quoted 50s. per ton for early f.o.b. deliveries of No, 3 
Cleveland pig, but it was possible to buy from merchants at 
49s. 10}. No. 1, which is scarce, has realised 52s. 6d. per ton for 
early delivery, Nos. 4 foundry and 4 forge 49s., and mottled and 
white 48s, 6d., but the pressure to sell them is not great, as the 
supply is not large. 


Hematite Pig Iron. 


Some improvement in the East Coast hematite pig iron 
trade is noticeable, and, judging from the excellent condition and 
prospects of the steel industry, there ought to be a brisker demand 
and a higher range of prices during the second half of the year. 
Consumers’ works as a rule are well employed, and the production 
of hematite iron is not in excess of requirements. Besides this, 
second hands are not so ready to undersell makers as they have 
been, and offers to sell mixed numbers under 65s. 9d. are not now 
made ; indeed, the general quotation for early delivery is 66s., 
and ironmasters see no reason why they should take less. Rubio 
ore is no cheaper, the merchants still quoting 20s. 6d. per ton 
delivered here, and they cannot very well ask less when they 
cannot themselves get any concessions from the Spanish mine 
owners. The dearness of Rubio ore is leading to a reduction of 
the consumption of it in this district, and makers are getting more 
or less suitable ore from other parts of the world. Furnace coke 
is going down in price, and that is affording some relief to the 
ironmasters, who for months have been paying too much for fuel 
in comparison with the rate they were realising for their pig iron. 
Medium quality coke can readily be got at 17s. 6d. per ton, de- 
livery at Middlesbrough furnaces, and some consumers are buying 
at 17s. There is more coke being offered than the market needs, 
and that accounts for the easing of prices. 


Realised Prices of Manufactured Iron. 


The official accountants, after going through the manu- 
facturers’ books, have certified to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England that the average net price realised by them for the 
finished iron delivered in March and April was £6 6s. 6.47d. per 
ton, that being 9.66d. per ton above the average for January- 
February, and, according to the sliding scale, wages at the 
finished ironworks in the North-East of England will remain the 
same for June and July as they were in April and May. The 
rate for puddling is now 8s. 3d. per ton. It may be stated that 
the £6 6s. 6.47d. above mentioned was the lowest average that has 
been reported since January-February, 1906, while it is 20s. 2.63d. 
below the maximum that was attained in the late boom—in 
September-October, 1907. Compared with the first two months of 
the year, iron rails improved Is. 5.65d., iron plates 8.3d., and iron 
angles 2s. 7.89d. per ton; but iron bars declined 3.44d. The 
deliveries showed an increase, 


Manufactured Iron and Steel. 


More activity is generally reported in the various branches 
of the finished iron and steel industries of this district, and this is 
accounted a very satisfactory feature, as it is due to a sound im- 
provement in trade, and not solely to speculation. All prices are 
firmly maintained, and are likely soon to be advanced. Years ago 
the chain-making industry was carried on at Sunderland, but was 
abandoned, owing chiefly to the competition of the Midlands. 
Now, however, arrangements have been made to reintroduce it, 
improvements having been made in the manufacture. The 
British Chain Manufacturing Company, of which Mr. R. S. Bagnall 
is managing director, is erecting plant at Hylton, near Sunder- 
land, for the production of all descriptions of chains. 


Shipbuilding and Engineering. 


The shipbuilding industry is now fairly active, and the 
men are losing no time in going in for advances of wages, both in 
this district and on the Clyde. They are calling for an advance of 
a farthing per hour on hourly rates, 5 per cent. on piece prices, and 
is. weekly on time rates. Smith’s Dock Company, of South 
Shields and Middlesbrough, is about to construct a very large 
dock adjoining its present docks at South Shields. It will be the 
largest on the East Coast, with the exception of that of Messrs. 
R. Stephenson and Co. at Hebburn. It will be 570ft. long by 
80ft. The company will then have nine graving docks and two 
large pontoons. Mr. J. B. Simpson, a well-known coalowner, of 
Wylam-on-Tyne, has presented £10,000 to the Council of the 
Armstrong College at Newcastle to extend the building in memory 
of the late King Edward. Messrs. Parsons, of Wallsend-on-Tyne, 
have secured the order for supplying the engines for two special 
torpedo-boat destroyers, the hulls of which will be built by Messrs. 
Denny, of Dumbarton. 


Coal and Coke. 


Business is slow in the coal trade, but still it is not as bad 
as it was, the demand having increased for the better qualities. 
Best gas coals are at 10s. 3d. per ton f.o.b., and seconds at 9s. 6d., 
while coking coal is at 9s. 6d., and coking smalls at 9s. Coke for 
blast furnace purposes is at 17s. to 17s. 6d. per ton, delivered 
equal to Middlesbrough. Messrs. Bolckow, Vaughan and Co. 
have commenced operations at their Dean and Chapter Colliery, 
near Bishop Auckland, with 100 Semet-Solvay by-product coke 
ovens, and, as they had already 120 Coppée ovens at work, it is 
claimed that the coking plant at this colliery is the largest in 
England on the by-product system. The North-Eastern Railway 
Company is making considerable extensions to its works at Blyth, 
with a view to facilitating the export of coal from the port. With 
one or two exceptions all the coaling staiths are in the hands of 
the railway company. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State oj Trade. 

THERE has been a quieter feeling in the markets for raw 
material, but the general condition of trade in Scotland appears to 
be fairly satisfactory. Several labour disputes that threatened to 
interrupt work in some of our larger industries have been settled, 
or are on the way to arrangement; and agitations for increased 
wages that have been proceeding in the shipbuilding and mining 
trades are being taken in hand by methods of conciliation which 
are expected to avert strikes. 


The Pig Iron Market. 

The pig iron warrant market has been quiet this week. 
No market was held on Thursday, which was a local holiday. On 
the other days of the week a moderate business was done. Advices 
from America and the Continent have not been of a nature either 
to encourage speculative business or to induce consumers to 
anticipate their wants far ahead. The business in Cleveland 
warrants has been at 50s. to 49s. 64d. cash, 50s. 34d. to 49s. 10d. 
one month, and 50s. 10d. to 50s 54d. three months. The proposal 
to deal in 100-ton warrants has been brought under consideration 
of the committee of the Pig Iron Trade Association, when four 
voted for and four against. The chairman declined to use 
his casting vote to decide the question, which thus remains 
for future consideration. Some 100-ton lots of warrants have been 
sold in the market, but this business has been without official 
sanction, and must therefore be subject to private settlement. 
The equal division of the committee shows that there is consider- 
able influence behind the proposed change. In this, as in other 
matters of long-established custom, some of those having the busi- 
ness in hand do not care to assume the risks of altering their 
methods ; but the feeling that something ought to be done to 
widen the scope of the business and render the iron market more 
popular is not unlikely to increase even among those more directly 
concerned, 


Scotch Makers’ Iron. 

The output of pig iron is maintained, there being 85 
furnaces in blast, compared with 81 at this time last year. Inquiry 
has generally been somewhat backward, but makers appear to 
have fair orders in hand, and good deliveries are taking place to 
consumers and shippers. The prices are now in most instances 
materially reduced from those current a few weeks ago. Monk- 
land and Govan are quoted f.a.s. at Glasgow, Nos. 1, 5/s.; Nos. 3, 
55s. ; Carnbroe, No, 1, 59s.; No. 3, 56s.; Clyde, No. 1, 61s. 6d.; No.3, 
56s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 62s.; Nos. 3, 
57s.; Summerlee, No. 1, 64s.; No. 3, 598.; Langloan, No. 1, 65s.; 
No. 8, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 60s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, No. 3, 56s.; Glengarnock, at 


No. 1, 64s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, €%s. 6d.; 
No. 3, 58s. 6d. per ton. 


The Hematite Trade. 

There has been comparatively little business in the iron 
market in Cumberland hematite warrants, which have been done 
at 66s. 2d. per ton f.o.b. Cumberland ports. Deliveries of Scotch 
hematite to local consumers are on an extensive scale, but it is 
reported that comparatively little fresh business is being done 
at present. Merchants have continued to quote 71s. 6d. per ton 
for Scotch hematite delivered to West of Scotland steel works, but 
makers are quoting higher prices, and it appears difficult at 
present to judge whether the ideas of makers or merchants are 
likely to prevail. The output is maintained at the highest level, 
and it is believed that there must be considerable stocks in hand. 
At the same time, consumption is increasing, and there are in- 
dications that it will be heavy for a considerable time to come. 


Finished Iron and Steel. 

The makers of finished iron are fairly well supplied with 
work, but it is stated that much of it is at low prices, and there 
is little or no pressure of new business. It is otherwise in the 
steel trade, where the works are almost all being actuated to 
their fullest capacity. The demand for ship and boiler plates is 
very pressing, and makers are in not a few cases in arrear with 
deliveries. Just when the home trade is furnishing what in ordi- 
nary circumstances would be more than ample business, the 
foreign demand has been steadily increasing, and large quantities 
of material are being shipped for abroad, while the current 
inquiries appear to indicate a continuance of good business. The 
boiler making and general engineering departments, as well as the 
tube trade, and a variety of other industries, are sharing in the 
improved demand. A large part of the work now being turned 
out was accepted at low prices, but for this makers should find 
some compensation in the present decreased values of raw 
material. 


The Coal Trade. 

The coal trade as a whole is in a somewhat unsatisfactory 
state. While last week’s shipments showed a fair improvement, 
the current demand is disappointing. The prices of shipping 
coal have an easier tendency. The price of splint coal to be sup- 
plied to manufacturers during June has been reduced 6d. per ton. 
Lord Balfour of Burleigh, the arbiter in the dispute as to the 
basis price of coal to be fixed for the regulation of the miners’ 
wages sliding scale, has now given his award, and it is hoped it 
will settle the matter for a long time. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

THE situation was improved last week by a satisfactory 
settlement of the difficulty in the anthracite coalfield, but the 
tone of business has not quite recovered. Coalowners complained 
that the stormy weather, which has been more than usually severe, 
has told badly in delaying incoming tonnage. Buyers have again 
been able to take advantage of this and of the heavy stocks held, 
and 16s. 3d. to 16s. 6d. continued the leading prices, more frequently 
the lower one. Monmouthshire coals remained easy. Forward 
quotations remained firm, and the opinion on ‘Change is that these 
will improve. 


Latest Quotations. 

Cunard contracts are in for 100,000 tons, delivery over 
the twelve months from July. Inquiries were again less than had 
been anticipated, and the market was unsteady. Latest :—Best 
large steam, 16s. 3d. to 16s. 6d.; seconds, 15s. 6d. 
ordinaries, 15s. to 15s. 6d.; best drys, lis. 9d. 
ordinary drys, 14s. 6d. to 15s.; best washed nuts, 13s. 3d. to 
13s. 9d.; seconds, 12s. 6d. to 13s.; best washed peas, 12s. to 
12s. 6d.; seconds, 10s. to lls. 6d.; very best smalls, 8s. 6d. 
to 8s. 9d.; best ordinaries, 8s. to 8s. 3d.; cargo smalls, 7s. to 
7s. 9d.; inferiors, 6s. 6d. to 7s.; very best Monmouthshire black 
vein, 15s. to 15s, 3d.; ordinary Western Valleys, 14s. 3d. to 14s. 6d.; 
best Eastern Valleys, 13s. 9d. to 14s.; seconds, 13s. 6d. to 13s. 9d. 
Bituminous coal: Very best households, 17s. to 18s.; best 
ordinaries, 15s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s, 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, 12s. to 12s. 6d.; through, 9s. 9d. to 10s. 3d.; smalls, 
7s. to 7s. 6d. Patent fuel, 15s. to 15s. 6d.; Coke: Special 
foundry, 24s, to 26s. 6d.; foundry, 19s. to 20s.; furnace, 17s, to 





17s. 6d. Pitwood, ex ship, 16s. 9d. to 17s. This is reported to be 
plentiful and weak ; numerous cargoes have come in from Ireland, 


Newport, Mon. : Latest. 

The continuance of stormy weather has prevented an im- 
provement in the market. Tone dull; values easier, especially 
for early shipment; smalls irregular ; pitwood weak. Best black 
vein, large 14s. 9d. to 15s.; Western Valleys, 14s. to 14s, 3d.; 
Eastern Valleys, 13s. 6d. to 13s. 9d.; other kinds, 13s. 3d. to 
13s. 6d.; best smalls, 7s. 6d. to 8s.; seconds, 7s. 3d. to 7s, 6d.; 
inferiors, 6s, 6d. to 7s. Bituminous: Best house, 15s. 6d. to 16s, ; 
seconds, 14s, tol5s. Patent fuel, 15s. tol5s,6d. Coke: Foundry, 
18s, - 19s.; furnace, 17s. to 17s, 6d. Pitwood, ex ship, 17s. to 
17s. 3d. 


Swansea. 

The establishment of a joint board and the withdrawal 
of notices have already borne substantial fruit. The Swansea 
market, on its opening, was characterised by a good attendance, 
and in the opinion of frequenters was marked by a good under- 
tone, and steady prices. For Swansea large the demand continues 
good, and last week’s prices were well maintained. Collieries 
which have been only indifferently employed have now given out 
large outputs, and there is much more animation round about 
Birchgrove, Clydach, and Glais. Latest: Undertone steady to 
firm ; no material alteration. Anthracite coal: Best malting, 
hand-picked, 23s. to 24s. net; seconds, 21s. to 22s. net; big 
vein, 17s 6d. to 19s., less 24; red vein, 12s. 6d. to 14s. 6d., 
less 2}; machine-made cobbles, 21s. to 23s. net; Paris nuts, 
22s. 6d. to 23s. 6d. net; French nuts, 23s, to 24s. 6d. 
net; German nuts, 22s, to 23s. 6d. net; beans, 21s. to 22s. net; 
machine-made large peas, 11s. to 11s. 6d. net ; fine peas, 9s. 6d. 
to 10s. 6d. net; rubbly culm, 5s. 9d. to 6s, 3d., less 24 ; duff, 
3s. 3d. to 3s. 6d. net. Steam coal: Best large, 17s. to 17s. 6d.; 
seconds, 13s. 6d. to 14s.; bunkers, 10s. to 1ls.; small, 7s. to 9s.; 
all less 24. Bituminous : No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 14s. 9d. to 15s. 6d. ; small, 10s. 6d. to Ils. 6d., all 
less 24 ; patent fuel, 14s. to 14s. 6d., less 24. 


End of the Anthracite Strike. 

What threatened to be a crisis in the anthracite coalfield 
has been avoided by tactful actions of employers and men. The 
notices were within a day or twoof maturing, when employers sub- 
mitted that certain concessions would be given if the notices were 
withdrawn. The men refused until they were informed of the 
nature of the concessions, which were as follows :—‘‘ That a joint 
board be established, to be held at Swansea, to deal with all griev- 
ances of engineers, stokers, and craftsmen ; that a limit of two 
months be fixed.” Owners also said that while they could not 
give a de‘inite answer to the men’s request that agreement should 
be made retrospective, they were prepared to leave that matter to 
the board. At the ensuing meeting of the men when the board 
was established one of the tirst proceedings was the acceptance of 
the owners’ proposals, and in due course the notices have been 
withdrawn, and work resumed. 


Iron and Steel. 

There was only a partial resumption of work at Dowlais 
last week. The blast furnaces, however, were active, and the 
Bessemer blowing up to Saturday night. In the Siemens depart- 
ment business was brisk, and the labour difficulty, which tony co 
tedious, is now practically over. Tin bar has been in demand, 
and this and heavy rails kept the Goat Mill in good work. There 
has also been a pressing order for steel sleepers. Some mills 
inactive. At Swansea the output of steel was very satisfactory. 
Latest quotations :—Iron ore, Cardiff and Newport, Rubio, 19s. 6d. 
to 20s., on basis of 50 per cent. iron ; heavy rails, about £5 7s. 6d.; 
steel bars, Siemens and Bessemer, £5 to £5 2s. 6d. Hematite: 
East Coast, 70s. 6d. to 71s. 6d. c.i.f.; Welsh hematite, 72s. 6d. to 
73s. 6d. d.d.; mixed numbers, 66s. 14d. cash, 66s. 54d. month ; 
Middlesbrough, 49s. 7}d. cash, 49s. 114d. month ; Scotch, 55s, 9d. 
cash, 56s. 1d. month. Other quotations :—Copper, £56 17s. 6d. 
eash, £57 15s. three months. Lead: English. £12 18s. 9d.; 
Spanish, £12 lls. 6d. Spelter, £22 10s. Silver, 247d. per oz. 


Tin-plate. 

A steady continuance of prosperity is to be noted in all 
directions, and enlargements, additions, and new mills features of 
constant occurrence. This week it is reported that it has been 
arranged to enlarge the tin-plate works at Llansamlet. There are 
to be four additional mills, doubling the capacity of the works 
Last week the shipment of plates was nearly 61,000 boxes, while 
the receipt from works totalled 120,470. Stocks are 179,290 
boxes. The market continues steady and unchanged. Latest : 
Ordinary tin-plates, I.C., 20 by 14, 112 sheets, 108Ib., Bessemer 
and Siemens, 13s. 44d.; wasters, 11s. 104d. to 12s.; C.A. roofing 
sheets, £8 10s. to £8 17s. 6d.; big sheets for galvanising, £8 10s. to 
£8 15s. per ton ; finished black plates, £10 7s. 6d. to £10 10s. per 
ton ; galvanised sheets, 24 g.. £11 to £11 10s. per ton ; block tin, 
£149 5s. cash, £159 7s. 6d. three months. 


Lianelly. 

Ill fortune continues to affect this port, which, in the 
opinion of good authorities, should take up a vigorous position in 
line with Cardiff, Newport and Swansea. Unfortunately, when 
one difficulty has been settled another crops up. This time it 
is the strike in the building trade. Strong efforts have been made 
to bring about arbitration, but the latest is that all means have 
failed and the issue is a deadlock. It is well for the port that the 
tin-plate trade is active ; steelworks, too, are doing well, and there 
is a steady demand for home bars. Shipping is brisk, and if the 
trouble were ended in the building trade, a prosperous year might 
fairly be anticipated. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, May 25th. 


RaILway construction is now assuming larger proportions along 
the Pacitic Coast from British Columbia to Mexico. A great deal 
of railway capital has been organised and set aside for construc- 
tion enterprises over an area 3000 miles long and extending inward 
from 500 to 1000 miles. This immense area will afford opportunities 
for an enormous amount of construction. Very few rail orders for 
these new enterprises have been placed as yet. The most active 
branch of the steel industry is that engaged in the manufacture of 
steel and iron plates. The demand for material has crowded the 
plate mills practically to the end of the year. The chief demand, 
it need hardly be said, comes from the steel car builders. During 
the past week the orders for steel cars totalled 15,000. The 
Harriman lines want 8500 cars, the Grand Trunk 2000, and other 
orders run down to less than 100. The Harriman order involves 
75,000 to 100,000 tons in steel plates. Lake and railway interests 
have ordered between 15,000 and 18,000 tons steel piling from 
combine and independent companies during the past two weeks. 
Other very heavy orders are in sight. The steel plate mills 
are able to maintain high prices and structural material people 
arenot. Orders for shapes are not coming in very fast just at 
present. There will be no lessening of activity at the mills. All 
of the sheet mills are still running full time, though some of them 
had to ease prices to capture large orders. Agricultural imple- 
ment manufacturers have placed orders for 135,000 tons of sheet 
bars for delivery during the twelve months beginning July Ist. 
This is only a portion of the very heavy business that will come 
later on, Orders have been placed with pipe mills for 35,000 tons 
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of large size. During the past week inquiries for co 
been on the increase; the movement of copper this 
amount to about 70,000,000 pounds, 
45,000,000 pounds per month. Prices are firm and production j 
maintained at the usual average. A good deal of oo : 
developing is in progress, but comparatively little can be ay 
about the prospective increase on autumn prices. 
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WE are informed that an amalgamation has been arr, 
between the firms of Graham, Morton and Co., of Leeds, and R H 
Longbotham and Co., Limited, of Wakefield, and that jn future 
the business will be continued under the style or firm of ; 
Goodall and Co., Pepper-road, Hunslet, Leeds. 

THE ILLUMINATION OF INTERIORS.—Three special lectures on 
‘*The Illumination of Interiors” will be given by Professors J ny 
Morris, M.1.E.E., and C, A, M. Smith, B.Se., at the East London 
College. Lecture I., on “ Principles, and Daylight Hlumination,” 
will be given on Wednesday, June 8th, at 8 p.m.; Lecture If, on 
‘* Artificial _Hlumination by Gas and Electricity,” on Wednesday 
June 15th, at8 p.m.; and Lecture III., ‘Illumination }y Petrol 
Air-gas,” on Wednesday, June 22nd, at 8 p.m. Application for 
tickets of admission to these lectures should be to the 
Registrar at the College, Mile End-road, E. 
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GLASGOW AND GOVAN SEWAGE.—The main drainage scheme of 
the ourgh of Govan, which forms an integral part of the southery 
section of Glasgow main drainage scheme, but is being carried out 
by the municipal authorities of Govan themselves, was formally 
started on the 28th ult., when Provost M’Kechnie, in the presence 
of a large gathering, set in motion the electric machinery which 
will be used in the tunnelling operations for the main intercepting 
sewer to be constructed along Govan-road. The completion of this 
work, about a year hence, is all that is required to complete the 
entire scheme of river purification, so far as Glasgow and its 
suburbs are concerned. The Govan sewage will be dealt with for 
purification at the outfall works, Shieldhall, which were formally 
opened on May 2nd. For delivering the sewage into these works 
there are motor-driven centrifugal pumps already installed, the 
lift being 21ft. The contractors for the construction of the Govan 
sewers are Kinnear, Moodie and Co., the engineers 
Mr. Holmes, Govan Burgh engineer, and Mr. W. ©. 
M. Inst. C.E. 

Contracts.—Ed. Bennis and Co, have recently received orders 
for stokers of various types, the majority of these being repeat 
orders.—Robert Boyle and Son, of 64, Holborn-viaduct, have 
supplied the ventilators for the iron huts to be used in connection 
with Captain Scott’s expedition to the South Pole.—J. Dampney 
and Co., Limited, of Cardiff, have just supplied their ‘ Apexior” 
compound for the ship Terra Nova, of the forthcoming British 
Antarctic expedition, 1910, and have recently received orders to 
supply ‘‘ Apexior” for the boilers of s.y. Ospray and s.y. Albion, 
the Cunard Steamship Company, Atlantic Transport Line, 
Atlantica Sea Navigation Company, H.M. Office of Works, Metro 
politan Asylums Board, &c. &c.—Among the orders recently 
secured by Messrs. C. and A. Musker, Limited, of Liverpool, are 
thirteen electric cranes for the India State Railway, and also two 
electric derrick cranes-for the same, per Messrs. Rende| and 
Robertson ; electric cranes for Australia, hydraulic cranes for 
Hull and Barnsley Railway, electric cranes for Great Western 
Railway, hydraulic cranes for Boston Harbour Trust, air com- 
pressors for H.M. General Post-office, &c. &ce.— Leech, Goodall 
and Co., of Pepper-road, Hunslet, Leeds, which firm is an 
amalgamation of Messrs. Graham, Morton and Co., of Leeds, and 
Messrs R. H. Longbotham and Co., Limited, of Wakefield, have 
secured the contract for the pit-head gear, heapstead, picking 
belts, bunkers, conveyors, &c., in connection with the extensions 
at the North Biddick Colliery of the Lambton Collieries, Limited, 

THE INSTITUTION OF GAS ENGINEERS. —-The annual general 
meeting of the Institution of Gas Engineers is to be held in the 
hall of the Institution of Mechanical Engiueers, at Westminster, 
under the presidency of Mr. James W. Helps, M. Inst. C.E., engi 
neer and general manager to the Croydon Gas Company, Tues 
day, Wednesday, and Thursday, June 14th to 16th. 


being 
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The presi- 
dent’s address will be delivered at the opening of the proceedings, 
after which a paper on ‘‘ Public Lighting from a Municipal Point 


of View,” by Mr. Jacques Abady, of London, will be read and 
discussed. In the afternoon a meeting of the joint commercial 
sections of the United Kingdom will be held. After the 
annual general meeting of the Institution’s Benevolent 
Fund on Wednesday morning, the report of the Gas Heat- 
ing Research Committee is to be read and discussed, followed by 
papers and discussions on ‘‘ Gas as a Universal Fuel,” by Mr. H. L. 
Doherty, of New York ; ‘‘Gas Calorimetry in the United States, 
by Mr. J. B. Klumpp, of Philadelphia ; and ‘‘ The Management of 
Small Gas Undertakings and Works,” by Mr. F. J. Ward, of 
Knowle. On Thursday the report of the Institution’s Carbonisa 
tion Research Committee wili be presented, after which papers on 
‘*Experiments in Carbonisation on the Birmingham Coal Test 
Plant,” by Mr. William B. Davidson, of Birmingham; ‘“ The 
Latest Installation of De Brouwer Stoking Machinery and Coke 
Handling Plant,” by Mr. 8S. Y. Shoubridge, of Lower Sydenham, 
are to be read and discussed, and the report of the Institution's 
Refractory Materials Committee concludes the technical pro- 
gramme of the meeting. A visit of inspection to the works of the 
Croydon Gas Company is to be paid on Friday, 17th June, the 
party proceeding in the afternoon to the Japan-British Exhibition. 

NATIONAL ASSOCIATION OF COLLIERY MANAGERS,—A_ largely 
attended meeting of the newly formed National Association of 
Colliery Managers was held on Saturday evening, the 28th ult., in the 
Technical College, George-street, Glasgow. Attheoutset Mr. William 
Williamson, Hamilton, was called to the chair, and he formally 
proposed the appointment of Mr. George Gibb (Messrs. Nimmo 
and Co.) as the first president of the Association. Personally, he 
was glad to think that Mr. Gibb was willing to accept the position, 
for he felt certain that he would do everything in his power to 
further the interests of the organisation. Mr. Gibb, in taking the 
chair, briefly thanked the members for the honour they had con- 
ferred upon him. He could assure them that nothing would be 
wanting on his part to make the Association a useful and helpful 
institution to allits members. Thereafter various details connected 
with the formation of the Association were discussed at some 
length. Mr. George L. Kerr, Glasgow, was unanimously appointed 
a representative to the General Council, while the question 
of electing a second representative was delayed till next meeting. 
With a view to popularising the Association in the different col- 
liery districts, it was decided that there should be meetings in 
Kilmarnock and Edinburgh. The Kilmarnock meeting, it was 
felt, might result in a large augmentation of members from Ayr- 
shire, while the Edinburgh meeting, it was hoped, would appeal 
strongly to colliery managers in the Lothians and Fifeshire. After 
discussion, the dates of these meetings were fixed as follows:— 
Kilmarnock, June 18th; Edinburgh, July 9th. It was further 
resolved that at the first meeting in Glasgow, to be held in August, 
the president should deliver a presidential address. A suggestion, 
was made that the president in the course of his address, so as to 
stimulate discussion ona matter of universal importance to colliery 
managers, night deal with various phases of the eight hours day 
question. Mr. George L. Kerr, Glasgow, explained that he was 
negotiating for papers, and he anticipated that he would have 
valuable and informative contributions very shortly. The presi- 
dent, in closing the meeting, hoped that those who had already 
joined the Association would do their utmost to secure new 
members for the Kilmarnock and Edinburgh meetings. They 
wanted the Association to be as representative as it possibly could 
be of the colliery managers of Scotland. The meeting 
throughout was a most enthusiastic one, and the newly-formed 
Association promises to be very successfu, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

In nearly all departments of the iron and steel trade little 
pusiness was done during the week, Depression has been felt in 
many branches. Dealers in any way connected with the building 
department are doing only a very limited business, requirements 
decreasing from week to week, and as the present dull state is 
expected to continue until the autumn, there is naturally no enter- 
rising spirit shown, The members of the Rhenish- Westphalian 
Bar Convention, therefore, have resolved to defer an advance in 
prices for the present. According to-a statement in the Cologne 
(iazelte, export orders can only be obtained in small numbers, and 
with considerable losses in many instances. The abolition of the 
export bounty formerly granted by the Coal Convention is also 
acting unfavourably on foreign trade. At the next meeting of the 
German Steel Convention the granting of export bounties on semi- 
finished steel and on coal will be taken into consideration, the 
majority being in favour of the bounty. 


Iron*and Steel in Silesia. 
A moderately good business has been done in iron and 
steel, but there is no animation reported, and a lack of enterpris- 
ing spirit is generally complained of. Prices are fairly stiff. 


The German Coal Market. 

Owing to the fact that the consumption in coal is decreas- 
ing rather than otherwise, the Rhenish-Westphalian Coal Conven 
tion has resolved to maintain during June the reduction in output 
of 15 per cent. for coal, 27 per cent. for coke, and 174 per cent. 
for briquettes. An absence of life still characterises the coul 
industry both in Rheinland-Westphalia and in Silesia. Engine 
fuel is on the whole pretty well inquired for, but the demand for 





all descriptions of house coal has dwindled down toa mere nothing. | 


Austria-Hungary. 

Some days ago the monthly returns of the Lron Syndicate 
were published, and they for the first time after many months 
show an increase in the sales of merchant iron, rails, and girders, 
while a decrease is noticeable in heavy plates. Of course, com- 
jared with the brilliant period of 1908, consumption has consider- 
ably decreased, but those inclined to take a hopeful view expect 
a strong rise in this year’s trade after the harvest, which promises 
tobe very good. Coalowners generally give rather satisfactory 
reports of their business in engine coal, and the coke trade is pro 


| return stroke. 


| compression pressure may be near that of the boiler. 


gressing favourably, owing to a slightly better demand from the | 


blast furnaces, 


Disappointing Reports from Belgium. 

A change for the worse in traue and prospects has to be 
reported this week, and a dull tone and an entire absence of en- 
terprise is generally noticed, Rates are moving downwards. 
jars in basie have declined to £5 p.t.; iron bars, £4 18s, f.o.b 
Antwerp, while for inland consumption also 132.50f to 137f., and 
135f. to 140f. p.t. only is quoted. Much lower prices have, how- 
ever, been offered by consumers, and makers are said to have 
agreed to take £4 16s p.t. for bars a few days ago, and 
£4 15s. to £4 17s, p.t. is not an uncommon price. 
in bar orders, as well as in plates, is reported from all dis- 
tricts, and the price of £5 10s, to £5 12s, p.t., which has 
hitherto prevailed, will soon become nominal. The downward 
movement that has set in with the beginning of the second quarter 
is due to some extent to manipulations of speculators on the 
Kelgian market, who have tried to push rates downwards by every 
means, thus shaking the confidence of consumers; this has been 
particularly the case in export business. Raw material also has 
been affected by the retrograde movement, blast-furnace owners 
granting concessions willingly, even for small orders, and all prices 
are, as a rule, lower than the current quotations. Forge pig 
stands at 70f. to 71f. p.t.; basic, 75f.; foundry pig, 77f. to 7Sf p.t. 
Offers in all sorts of pig iron exceed consumption. The business 
in coal on the Belgian market does not offer any novel features, a 
generally quiet trade being done. French coalowners have been 
successful in obtaining contracts that had been competed for by 
Belgian pits. The strike in the Mons district, which still continues, 
is also causing much annoyance and loss to the Belgian coalowners. 


Mr. RoosEVELT AND THE Roya Society oF Anrts,—The 
Council of the Royal Society of Arts have elected the Hon. 
Theodore Roosevelt a life member of the Society under the terms 
of the by-law which empowers them to elect annually not more 
than five persons who have distinguished themselves by the pro- 
motion of the Society’s objects, The first American member of the 
Society was Benjamin Franklin, who was elected in 1755. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The Lancashire and Cheshire district meeting is to be 
held at Barrow-in-Furness to-morrow, the 4th inst. The members 
will assemble at 9.30 at the Town Hall, and leave at 10 a.m. to 
inspect several places of interest in the neighbourhood. In the 
afternoon, at 2.30, the discussion on Mr. Arthur Race’s paper, 
‘Some Notes on Barrow-in-Furness and some of its Municipal 
Undertakings,” will take place. 

GEOLOGISTS’ 
at University College, Gower-street, W.C., to-night, June 3rd, 
1910, at 8 p.m., when the following papers will be read :—‘‘A 
Preliminary Account of the British Fossil Voles and Lemmings 
with some Remarks on the Pleistocene Climate and Geography,” 
by Martin A. C. Hinton ; ‘‘ Notes on some Igneous Rocks from 
North Devonshire, by Henry Dewey, F.G.S. (H.M 
Survey). The Council will meet at 7 p.m. 


sions to take place in June may be obtained from A. C. Young, 


Geological | 
Particulars of excur- | 





ASSOCIATION, LONDON.—A meeting will be held | 





F.G8., secretary, 17, Vicars-hill, Lewisham, 8.E. 
RoyAL METEOROLOGICAL Socrety.—The afternoon meeting? | 


which had been postponed on account of the late King’s death, | 


was held at the Society's rooms, 70, Victoria-street, Westminster, | 
on Wednesday, the 25th inst., Mr. H. Mellish, president, in the , 


chair, An address of condolence and homage was adopted for 
presentation to his Majesty the King. A paper on ‘‘ The Daily 
Rainfall at the Royal Observatory, Greenwich, 1841-1903,” by Mr. 
W. C. Nash, was read. From the statistics given in this paper it 
was shown that the average annual rainfall for the sixty-three 
years was 24.19in., with 157 rain days. The day with the maxi- 
mum number of rain days to its credit is December 5th, while the 
days with the least number of rain days are April 18th, 19th, 
June 27th, and September 13th. There were ninety-four occasions 
during the whole period on which the rainfall exceeded lin. in the 
day. The greatest fall was 3.67in. on July 26th, 1867, Mr 
L. C. W. Bonacina read a paper on ‘‘Low Temperature Periods 
during the Winters 1908-9 and 1909-10.” It is often observed that 
if a given week, month, or other period in one year is marked by 
some very special meteorological character with respect to one or 
more elements of weather, the corresponding peried the following 
year shows exactly the opposite character. Dealing with the last 
two winters, the author drew attention to four very remarkable 
frosts which stand out prominently, viz.:—(1) December, 1908, in 
the South of England ; (2) March, 1909, in the South of England , 
3) November, 1909, in Scotland and Ireland ; and (4) January, 
1910, in Scotland and the North of England. Mr. R. Corless also 


read a paper on “‘ The Rate of Rainfall at Kew in 1908,” in which 
he described a method of obtaining information about the rate of 
fall of rain from the records of a self-recording rain gauge, which 
yields a continuous trace, showing by the position of the pen the 
umount of rain fallen. 
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BRITISH PATENT SPECIFICATIONS. 


When ant tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the accept 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


1788. January 24th, 1910.—IMPROVEMENTS IN STEAM ENGINES, 
Pierre Smal, of 79, Rue Rubens, Brussels, Belgium. 

The engraving shows a double-acting steam cylinder, to which 
steam is admitted by the ports A, B, and from which it is ex- 
hausted at the central ports C. The piston is of the barrel shape 
shown. The relative dimensions being in accordance with the 
engraving, release takes place shortly before the end of the stroke, 


and compression begins shortly after the commencement of the | 
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Where a condenser is employed giving low ter- 
minal pressures, the clearances are kept small, so that the final 
When a 
condenser is not available, the devices D, E are employed to 
increase the clearance volumes, thus avciding excessive compression 
The small cylinders D and E are controlled by hand- 
operated valves, and with the design D, which includes a solid 
piston fitting tightly within the small cylinder, a regulation of the 
compression pressure can be effected. May 11th, 1910. 


TURBINE MACHINERY. 


14,706. June 23rd, 1909.—IMPROVEMENTS IN TURBINES, Gustaf de 
Laval, of No. 2c, Kungstridgardsgatan, Stockholm, Sieden. and 
Krust Fagerstriim, of No. 1, Sigtunagatan, Stockholm, Sweden, 

The form of turbine herewith illustrated is essentially of the 
well-known de Laval type, with the addition of details to make 
it readily reversible. Reversion is obtained by providing two con- 
centric rings of oppositely directed rotating vanes, with corre- 
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spondingly directed nozzles. The vanes are shown at A and B. | 
Thenozzlesare formed between three concentric conical shells C Dand 
E by means of webs formed on them. Steam is supplied through 
the combined two-way and stop valve F to either of the two 
annular chambers G H, which lead to the corresponding nozzles. 
The usual form of double helical reduction gearing is installed. 
The specification also illustrates and describes modifications of the 
valve and of the vanes.— May 11th, 1910, 


INTERNAL COMBUSTION ENGINES. 
12,243. May 24th, 1909.—IMPpROVEMENTS IN MEANS FOR COOLING 
THE CYLINDERS OF INTERNAL COMBUSTION ENGINES, Hugo 


Cecil Gibson, 630, West One Hundred and Thirty-fifth Street, 
Manhattan, New York. 
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The cooling arrangements comprise two parts, namely, a radiator 
A, and acondenser B. The radiator consists of two headers, C 








Water is circulated 


and D, united by several rows of tubes. 





through the cylinder jacket, outlet K, radiator, and return pipe F, 
by means of an ordinary pump. ‘I'he condenser B consists of a 
header G, united by somewhat smaller pipes to the radiator 
header C. A sbunt connection H joins the outlet pipe E with the 
condenser header G, and through this pipe any steam formed in the 
process of cooling ascends into the condenser, whence, as water, it 
falls back into the radiator. J is a relief valve, and K a filling 
nozzle.—_May 11th, 1910. 


15,390. July Ist, 1909.—IMPROVEMENTS IN APPARATUS FOR 
SrartinG INTERNAL COMBUSTION EnaiINEs, Leonard Albert 
Hindley, Harold Douglas Hindley, and William Stanford, all 
of Bourton, County of Dorset. 

The employment of compressed air for starting internal combus- 
tion engines is attended by a danger of such air getting past the 
admission valve and mixing with the fuel supply, thus constituting 
an explosive mixture. The invention illustrated eliminates this 
risk. A is the main admission valve and B the main exhaust 
valve.. A second admission valve C is used at starting for the com- 
pressed air, an automatic non-return valve D being fitted on the 
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compressed air inlet pipe. The cam shaft has a fixed cam E for 


operating the main exhaust valve and a series of three sliding 
cams, F, G, H, united in one piece. Fig. 1 shows the sliding cams 
in the starting position and Fig. 2 in the working position. When 


starting the cam F is inoperative and the main admission valve A 
remains closed. The cam G opens the air valve B twice in each 
revolution of the cam shaft, ¢.¢., once in each revolution of the 
crank shaft. The cam H is placed opposite the fixed cam E, so 
that when starting the exhaust valve opens also once in each revo- 
lution of the crank shaft., Thus, when starting, the engine is con- 
verted into a single-acting compressed air engine, receiving an 
impulse on every outstroke and exhausting on every instroke. The 
movable cams can then be employed so as instantly to convert the 
engine to its ordinary mode of working, ‘.¢., to the ‘‘ Otto” cycle. 
—May 11th, 1910. 


21,664. September 22nd, 1909.—IMPROVEMENTS IN PISTONS FOR 
THE CYLINDERS OF EXPLOSION MOTORS OR OTHER ENGINES, 
Société des Moteurs Gnome, of 49, Rue Laffitte, Paris. 

The improvements described in this specification are to be found 
in the manner of securing gas tightness between the piston and 
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cylinder walls. A divided ring, preferably of brass, is made with 
the L-shaped section shown. The smaller lip fits into a groove 
turned on the top of the piston, and is held there by means of 
segmental steel ring previously placed in the groove. his ring is 
so arranged as not to interfere with the elasticity of the brass cap, 
which, when pressure comes on its inner walls, expands against 
the cylinder and prevents leakage.— May 11th, 1910. 


DYNAMOS AND MOTORS. 


11,445. May 14th, 1909.—IMPROVEMENTS RELATING TO THE CON- 
TROL OF ELEctRic Motors, Arthur Trevor Dawson, Ordnance 
Works, of Vickers, Sons and Maxim, Limited, 32, Victoria- 
street, Westminster, and Albert Periam Pyne, also of Vickers 
Sons and Maxim, Limited, Barrow-in-Furness. 

A centrifugal governor is employed which is driven from the 
motor and adapted to open and close the shunt circuit forming 
part of the circuit of the field windings of the electric generator 
supplying current to the motor. If the motor exceeds a pre- 
arranged speed the revolving weights of the governor separate 
more widely thereby causing the shuut to be opened so that the 
current must pass through the resistance in the generator field, 
the degree of such resistance being sufficient to decrease the 
voltage of the current supplied to the motor and to thus reduce 
the motor speed by the required amount. Referring to the lower 
engraving D represents the resistances of the controller, E the 
field windings of the generator in circuit therewith E® the gene- 
rator armature and A® the motor armature ; X is the portion of 
the controller resistance which is shunted by means of wires M 
and N that terminate at the aforesaid contacts P and Q respec- 
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tively. F represents the switch of the controller which is shown 
in contact with the dummy contact piece F! and the usual ring D! 
of the controller. When the switch F is on the first of the con- 
tacts the motor is revolving at the lowest speed, and the plate R 
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bridges the contacts P O, the current therefore not passing | 


through the portion X of the controller resistance D ; 1f the speed 
of the motor increases the governor lifts the plate R and the cur- 
rent passes through the resistance X, and the motor accordingly 
slows down.— May 11th, 1910. 


TRANSMISSION OF POWER. 


26,574. November 16th, 1909.—IMPROVEMENTsS IN AND RELATING 


TO ELECTRO-MAGNETIC CouPLiINGs, Joseph Verney, of 5, Avenue | 


Sevique, Joinville-le-Pout, Serine, France. 
This invention relates to electro-magnetic couplings of the type 


shaft. The object of the invention is to provide means for varying 


the strength of the magnetic field, and consequently the turning | 


couple acting on the drum, such variations being effected manually 
or automatically. The operation of the coupling is as follows :— 
Assuming the motor to be working and running at its normal 
speed, the inductor, being integral with the shaft, will run at the 


same speed ; but as it is not traversed by a current, it will have no | 


action on the drum, and the latter will remain stationary. On the 

















exciting current being caused to flow by depressing the pedal, the 


drum will be acted upon by a turning couple, and this couple will | 
be increased by operating the rheostat L until the turning couple 


overcomes the resisting couple. At this moment the drum will 


begin to turn. 


until it reaches its maximum. 
go on increasing until it approaches that of the motor shaft 
without being able to reach it, with a difference which is greater 
as the effort to be overcome is more considerable. In this manner 
progressive starting will be obtained. It will be gathered that a 
centrifugal governor is also employed on the driving shaft, so that 
the existing current is varied automatically according to the 
mechanical resistance. It is possible by diminshing or increasing 
the excitation to obtain varying degrees of slipping between the 
inductor and the drum, and consequently a varying speed of the 
drum relatively to the inductor.—May 11th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


28,855. December 9th, 1909.—IMPROVEMENTS IN BAR CHUCKING 

MECHANISM FOR CaAPsTAN LATHES AND LIKE MACHINES, 

H. W. Ward and Co., Limited, Lionel-street, Birmingham, 

machine tool makers, and Edward Williams, director of the 
company. 

A fixed sleeve A extends from one end of the headstock to the 
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other through the belt cone. A second sleeve B is arranged to 
slide longitudinally within A, and at the chuck end this inner 
sleeve carries a split collet C provided with a coned end which fits 
within a similarly coned mouth on the outer sleeve A. At the 
back end the inner sleeve extends some distance beyond the outer 
sleeve, and at its end there are attached collars and ball thrust 
washers D, Against the thrust washers two rings EE bear the 


second of these rings abutting against the end of the outer sleeve 
A. A bal! race is formed round these rings at their junction, and 
surrounding the whole there is a tapering cage F capable of being 
slid longitudinally by means of a fork G. By moving this fork the 
cage forces the balls downwards, thus widening the distance 
between the rings E E and drawing back the inner sleeve B. The 
split collet will thus close down upon the bar to be turned.—May 
11th, 1910. 


MISCELLANEOUS. 


26,021. November 10th, 1909.—IMpROVEMENTS IN OR RELATING 
To Exectric Conpuirt JoINts AND JOINT-BOXES, William 
Robert Sykes, of 11, Lessar-avenue, Clapham, London, 8. W., 
and Charles Joseph Cooke, of 112, Staticn-road, Wood Green, 
London, N. 





| are secured by means of a sleeve C. 
| across the sleeve C, and has at each end portions D! and D2, which 
| with the members E! E? form collars which grip the conduit sec- 


nections to the conduit sections the joint between the two sections 


4 <4 | is made pertectly rigid. 
in which an inductor is tixed on the driving shaft, and a drum, : fh 
arranged concentrically with the inductor, is fixed un the driven | 


| entering the box from three sides thereof, and are gripped by 


| metallic casing of the box G, and have strengthening ribs D4. 
| this construction the box itself takes the place of the bridge D in 


| joint-boxes can also be used as inspection boxes. 
| secured in place by means of bolts, of which four are illustrated in 
| Fig. 3. 
| ribs where required and may be varied in order to adapt the box 
| for use in any required conditions. 
with.—May 11th, 1910. 


| 957,019. 


Further, on continuing the movement of the | 
rheostat L, the exciting current will be increased more and more | 
The speed of the driven shaft will | 





| 957,129. 





Referring to Fig. 1, two conduit sections A B composed of 
bitumen or bitumised paper abut together, and at their junction 
A bridge piece D spans 


tions A and B respectively. Bolts F at each side of each collar 
in conjunction with nuts F! clamp the collars tightly on to the 
sections A and B, By the employment of the bridge and its con 


In place of a butt joint surrounded by 
the sleeve Ua faucet and spigot joint can be employed, Referring 
to Figs. 3 and 4, a wooden box G is encased in metal. The internal 
contour of the box is cylindrical, and is designated in the drawings 
by G2. The box is provided with a cover H, which also has a 
metal cover H!, and fits closely on the box G. Three conduit 
sections A! composed of bituminous material are shown as 
collars D3 in a similar manner to those illustrated in Figs. 1 and 2. 
The upper portions of the collars D* are formed integral with the 
In 


Fig. 1, and it serves rigidly to connect two or more conduit sec- 
tions. At the same time by making the cover removable these 
i i The covers are 


The lid and casing may be provided with strengthening 


Several modifications are dealt 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


Watters, Gia.—Filed 


TRACK SANDER, /. H. 
January 13th, 1910. 
A large jet of airis blown into the sand box to stir the sand, 


Augusta, 


957,019 


' he 


which is then caught by a small jet and blown down the sanding 
pipe. There are ten claims. 
COMPRESSOR, Governor D). Warren, Denver, Colo.— Filed 
December 1st, 1905. Renewed September 24th, 1909. 
In order to eliminate clearance, the cylinder has a smail lateral 
movement imparted to it at the end of each stroke, spring 
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plungers taking into grooves—one at each end of the piston 
temporarily to secure the piston to the cylinder. The ends of the 
cylinder are made in this way to act as valves, There. are 
eighteen claims. 
956,967. INTERNAL CoMBUSTION ENGINE, J. H. Hopkins, Man- 
chester, England.—Filed August 31st, 1909. 
A pair of twin cylinders, a charge admission port in the wall of 


———— 


cylinder, means for linking the two charge admission ports and 
exhaust ports together, a joint charge admission pipe and 4 jeden 
exhaust pipe connected with the linking means, a charge outlet 
port in the wall of each large and a charge inlet port in the wal] of 


each small bore cylinder superposed above the charge admission 








ports, and means fer crosswise connecting the charge outlet and 

Inlet ports and thereby transferring the charge from the large to 

the small bore cylinders. Compression is obtained by pumps, 

There are six long claims. 

957,279. FLEXIBLE Driving Connection, S. MM. Vu 
Philadelphia, Pa., ussiguor, by mesne assignments, to Baldwin 
Locomotice Works, Plaladelphia, Pa., a Corporation of Penn- 
sylcania.—Filed March 24th, 1909. 

This invention consists in the combination of two driving wheel 
axles, a spring supported frame carried by the axle bearing bear- 
ings, crank pins on the wheels, a rod connecting the two crank 
pins, a driving shaft mounted on the frame, a bearing on the 
frame, springs mounted on each side of the bearing to allow it tu 


clam, 











yield longitudinally, a crank shaft mounted in the bearing, « 
crank on the driving shaft, and a rod connecting the crank of the 
driving shaft with the crank shaft, said crank shaft being con 
nected in turn to the crank upon one of the wheels of the axles. 
The arrangement is intended to compensate for differences in th 
position of the driving and driven portions of the machinery of 
electric locomotives. There are six claims. 


957 336. INTERNAL COMBUSTION ENGINE, C. 
England.—- Filed August 28th, 1909. 
This invention consists in the combination with an external 
cylinder having a compression space at its outer end, and admission 
channels immediately below the compression space with an outer 
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piston having admission ports around its sides admitting the ex- 
plosive mixture to its interior, and an internally coned end. «1 
inner piston with coned end, and a secondary separating cylindet 
between the two pistons having exhaust ports uncovered by tli 
inner piston. There are five claims. 


river 
165ft. 
each 


A NEW bridge, which is to be erected over the 
Aire at Kirkstall, Leeds, will have a total length of 
between abutments, and will consist of three spans 
46ft. 8in. long. Each span will be constructed with stec!- 
plate girders and Yin. brick arches with an outside cast iron, arched, 
fascia girder to carry a portion of the footpath and also the cast 
iron parapet. The width of roadway between parapets will be 50ft. 
The piers and abutments will be constructed in concrete with 
masonry facing above ground-line. The existing bridge is a stone 
structure in three spans, and it will be necessary to remove it 
entirely before the construction of the new bridge can be started. 
A temporary wooden structure about 100 yards in length, and 
designed for loads of five tons, is being provided to accommodate 





each large and an exhaust port in the wall of each small bore 


the traffic during the progress of the work. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 
HO. ALY." 
San Jose DE Costa Rica, February 12th, 1910, 
There are but three railways in Costa Rica to-day, but 
in view of the smallness of the Republic, and the limited 
number of inhabitants—considerably under 400,000—the 
Jy may be deemed sufficiently large. The lines con- 


supp : 
: ted and under construction are— 


struc A 
Length, miles, 


nN 


The Northern Railway Company 
The’Costa Rica Railway. Ce ors a 
The’ Pacitic Railway 1: 


Oo 


b 


Total .. ae ave 0 
The first-named has for long been under the control of 
the United Fruit Company, one of those gigantic American 
concerns, Which has not only created a completely new 


to both of them, since there is an insufficiency of traffic, 
outside of bananas, to pay either one or the other, and as 
the Fruit Company owns or controls the output of bananas 
|in the whole country, the prospects of the Costa Rica 
Railway were of the gloomiest. “As I shall a little later on 
show, the London company acted very shrewdly in grant- 
ing the lease to the American company, while the latter, 
in its eagerness to secure what is so dear to the American 
heart—a monopoly—showed far less of its customary 
smartness in taking it. It has, it is true, got its 
monopoly, and it is equally true that it is making as 
much out of it, in the undesirable manner associated 
with monopolies. But, to use one of its own favourite 


expressions, in this particular instance it has “bitten off 


more than it can chew.” _In a word, the company is 
finding the Costa Rica Railway a very expensive 
and difficult undertaking, and I think that it would 
have paid it much better to have encountered the 
opposition with which it was faced than to have 


guaranteed to the London company the sufficiently 


and the rising of the Reventazon River higher than‘it had 
ever been known to rise before. 

The Reventazon Bridge, as it exists to-day, is an engi- 
neering structure of some importance. It having been 
found that, owing to the very rapid fall of the river, it 
would be dangerous to erect false work in it for the con- 
struction of the new bridge contemplated, it was decided 
to design this for erection on shore, and to launch it 
longitudinally, a temporary cylinder pier being pro- 
vided to afford an auxiliary bearing at midstream. 
Accordingly, the trusses were designed to resist the 
stresses due to the cantilever projection of the semi-span 
beyond the pier during the launching. Some of the web 
members were increased in size, and the bottom chord 
was stiffened to resist the bending between panel points 
due to the concentrated moving load from the reaction of 
the roller bearings on the web and on the web members. | 

The Reventazon Bridge, which is at mile 74, and which 
is shown in a view below during construction, has a 
single-track 400ft. span, with pin-connected trusses, 53ft. 











WATER TANK ON NORTHERN RAILWAY 
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ERECTING THE NEW REVENTAZON®BRIDGE 


industry, namely, that of banana cultivation, but has | 
succeeded in keeping it entirely in its own hands, and | 
driving away any and everyone who has attempted | 
to interfere with its self-created monopoly. The Northern | 
Railway is almost entirely, then, a fruit-carrying line, and 
1s composed of a long but somewhat tortuous track of 
about 142 miles, with a perfect network of small branch 
or feeder lines, running in and out of the various banana 
plantations. 

Inasmuch as the Northern and the Costa Rica railways 
are now under the same management, and in all likelihood 
will for ever remain so, for the purposes of this article 
they may be considered as one and the same enterprise. 
In fact, they are run so intimately together, that it would 
be almost impossible to treat them separately. At one 
time they were in competition, and had not the British 
company, owning the Costa Rica Railway, consented to 
lease the line to the Northern Railway, which is to say to 
the United Fruit Company, a competition would have 
come about which must inevitably have spelled disaster 
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substantial dividend of 4 per cent. for a long term of 
years. Unless Iam much mistaken, it is of this opinion 
itself. 

One of the worst danger points on the Northern Rail- 
way of Costa Rica is the Reventazon River, which, even 
for a tropical country, is about as bad a stream as can be 
found. Owing to the frequency with which railway 
bridges have been damaged and completely washed away 
by this turbulent river, the greatest care has been taken 
by the railway engineers to protect the line. After the 
torrential and destructive rainfall of December, 1908, a 
consultation took place between the heads of the engi- 
neering department as to what could be done, and, finally, 
a specialist in bridge building, Mr. A. W. Buell, was 
called in to advise. He made a thorough examination of 
the whole line, and it was finally decided to rebuild a 
great number of the structures. The company, however, 
was saved the trouble of doing so in many cases, because 
in the following rainy season, namely, last December 
(1909), no fewer than eleven of the steel bridges were 
washed away in one night by the bursting of a rain cloud 
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TUNNEL ON COSTA RICA RAILWAY 


deep and 20ft. apart on centres, with 28.57 panels. It is 
of standard construction. The riveted bottom chord is 
made with built channels, 24in. deep, with their top flanges 
flush with the bottom flanges of the plate girder floor beams 
4ft. deep. There are two lines of stringers, 48in. deep, 
knee-braced to the vertical posts with pairs of angles, except 
at the abutments, where they are seated on the inclined 
end posts, which are of special construction to provide for 
heavy shear stresses developed in launching the bridge. 
The gauge of the track across this bridge is 3ft. 6in., and 
it is proportioned for a live load consisting of two 1033ft. 
Mogul locomotives with three pairs of drivers 7ft. apart, 
followed by a train load of 3000 lb. per linear foot. It 
has a permanent dead load of about 3300 lb. per linear 
foot, which, during launching, was reduced to 2900 Ib. by 
the omission of the tracks. Provision was made for a 
total static wind pressure of 450 Ib, per linear foot during 
erection. ; 
The span was erected on shore with its centre longitu- 
dinal line in prolongation of the axis of the permanent 
structure, and with the centre point about 200ft. from the 
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abutment, and at an elevation above the required 
final position of the span. The span was erected by 
an ordinary three-bent wooden gantry traveller. The 
end pins were at the same elevation, but the centre panel 
of bottom chord was 4jin. higher to provide for camber. 
After the erection the bridge was launched to its final 
position over three sets of fixed rollers, one set being 
placed upon the nearest abutment, another set on a tem- 
porary pier between abutments, and the third set on a 
temporary abutment at the rear end of the erection posi- 
tion of the span. Each of the abutments was made 
permanent with a pair of cylinders 12ft. in diameter, filled 
with concrete, and suitably braced together transversely, 
and guyed to the launching abutment. 

In order to provide for the heavy bending moment 
developed in launching, double lines of plate girder 
stringers, 4ft. deep, were bolted to the bottom flanges 
of the lower chords, from end to end of the span, 
to form roller tracks. The stringers were centred on 
the chord webs and were connected transversely, as 
were the chord webs themselves, by vertical dia- 
phragm plates 3}ft. apart in the eight centre panels, 
and 4ft. 8in. apart in the three end panels. The stringers 
used for this purpose were the same as those which later 
on were permanently connected to the floor beams of the 
span itself, and 20 additional borrowed from another span 
on the same line, besides 8 special end stringers with 
notched ends which were not appurtenances of either 
permanent structure. The lower flanges of the track 
stringers on opposite sides of the spans were X-braced 
transversely by single angles engaging gusset plates 
bolted to the vertical web stiffener angles at the lower 
end, and engaging horizontal connection plates attached 
to the top flanges of the bottom chords at their upper 
ends. 

The length of the tangent track on the bank which had 
to be taken for the erection, was little more than one-half 
of the length of the span. Immediately after the erection 
(commencing at the outer end) had passed the middle 
panel of the trusses, the traveller remained stationary, the 
bridge being pulled out panel by panel under the traveller. 
After the camber blocks were removed, and the bridge 
was swung, the rear end rested upon one pair of fixed 
rollers under each truss, and the forward end rested upon 
two pairs of fixed rollers under each truss, and was pulled 
forward by two luff tackles, operated by an estimated 
initial force between 65,000lb. and 75,0001b. Each 
tackle consisted of two triple and one single block, com- 
bined like a quadruple block, and a triple block rove with 
a gin. diameter steel cable, the fall lines being worked by 
l}in. Manila rope tackles, led to the capstan head of the 
hoisting engine on the erection traveller. The steel rope 
tackles were secured at one end to wire-rope loops built 
into the cylinder piers and at the other end were hook- 
bolted to the temporary roller track stringers, and 
moved back on shore as the span advanced, this making 
all the work of overhauling and connection on shore. 

A skidding track, made with a 30ft. rail, spiked on two 
12in. by 12in. horizontal timbers, was placed in the plane 
of each truss between the launching abutment and the 
temporary rear roller abutment, and a transverse rail was 
bolted across the lower flanges of the roller track 
stringers as the latter left the temporary abutment, so 
that it engaged the longitudinal rails and prevented any 
possibility of drop. A precautionary four-ton steel rail 
counterweight had been placed on the opposite end of the 
span, and it passed along smoothly from rollers to skid 
rails. When the centre of gravity of the span approached 
the launching abutment, the elevated forward ends of the 
roller stringers engaged two pairs of fixed rollers under 
each truss on the temporary pier. As there was an 
increasing down grade between the initial and final 
positions of the bridge, a heavy preventer tackle was pro- 
vided to control the launching, but this was found to be 
unnecessary, as no tendency was developed to move 
except as the bridge was hauled by the luff tackles. The 
last 100ft. of launching was assisted by a hoisting engine 
placed beyond the second abutment. 

There being no suitable anchorages from which to guide 
the span transversely during launching, blocking was 
filled in between the erection traveller and the roller track 
stringers on both sides, leaving clearances of only lin. 
When the rear end left the rollers and engaged the 
skidding rails, the span swung against the traveller on 
one side, and was forced back to position by its resistance. 
When the launching was completed, and the rear end of 
the bridge was jacked up to remove the roller bearings 
on the temporary centre pier, it was supported upon ft. 
of blocking above the top of the masonry, and the 
masonry was raised 3ft.,so as to diminish the distance 
the span was lowered, incidentally bringing about a reduc- 
tion of the grade. 

Even with this modification, the bridge had to be 
lowered 3}ft. at this end, an operation which was com- 
menced with a number of hydraulic jacks. Although 
every precaution was taken in their use, it was found 
extremely difficult to load these jacks uniformly, and they 
soon failed completely—some of them, indeed, becoming 
entirely useless. To avoid the delay and the expense in 
cabling for additional jacks, an impromptu method of 
lowering the bridge with levers was devised, and was suc- 
cessfully carried out. Four end posts which were on 
another bridge on the line happened to be available, and 
these being taken, were supported in a nearly horizontal 
position on fulerums consisting of car axles laid on steel 
plates on the summit of suitable crib work. The short ends 
of the levers engaged the bottom flange of the end'fioor beam, 
and were connected to it by steamboat ratchets. The 
opposite ends of the levers were loaded with boxes of bolts 
and rivets, and handled by tackles suspended by a gallows 
frame above them. The end of the truss was cross guyed 
with chains and steamboat ratchets to prevent lateral dis- 
placement while being lowered. The blocks were lowered 
at the rate of 6in. for each operation, and a total amount 
of 3}ft. was accomplished in twenty hours. The launch- 
ing of the bridge occupied about 10 hours, one-half of 
which was required for overhauling and adjusting the 





tackles. The maximum reactions of the launching pier 
and the temporary centre pier were 600,000 lb. each. An 
important special feature of this design was the provision 
of efficient temporary strengthening, where a stiffening of 
the bottom chords was accomplished by the use of 
stringers, afterwards forming part of the permanent 
structure of the floor system in this span and another 
span. This scheme prevented the great waste of material 
that would otherwise have resulted if the depth of the 
bottom chord had been increased to withstand unaided the 
severe bending moment developed in erection, as has been 
the case in other bridges launched in position from the 
shore. The above description, if somewhat lengthy, will 
nevertheless be read with some interest by railway 
engineers. 

While the Reventazon Bridge, which crosses the river 
at La Junta, ranks as the one containing the longest 
span, namely, 400ft., the longest bridge upon the Northern 
Railway is the Matina, which crosses the river of that 
name. Itis 1333ft. long, and is at the time of writing 
being entirely rebuilt by the Baltimore Bridge Company, 
which is also responsible for the Reventazon structure. 
The highest bridge upon this line is Birris, which has a 
centre pier 220ft. in height. I may say that all light 
bridges upon the railway are also atthe present time 
being renewed, in most cases being entirely new struc- 
tures, of course manufactured in the United States, since 
the control of the Northern Railway is now American, 
and all are being built with a view to an increased carry- 
ing capacity of 25 per cent. over the old specifications. 
The old bridges, as they are removed, are being cut down, 
and used upon the many branch lines on the Northern 
and the Costa Rica Railways. 

The Costa Rica Railway, as already set forth above, has 
a length of 213 miles; while the Northern Railway has 
but 142, or a total of 355 miles, all under the management 
of the United Fruit Company. At the time that this 
concern took over the management of the two under- 
takings, the tracks of both were laid with 50 Ib. rails. 
To-day the Northern Railway is in much about the same 
condition, but the Costa Rica line has had some 90 miles 
of line relaid with 60 lb. rails; while, this year, there will 
be at least another fifteen or twenty miles similarly laid. 


BRIDGE AT PAQUIARIE—WASHED AWAY, DEC., 1908 


The old rails as they are removed are being used for the 
banana plantations, where extensions of the track are 
proceeding practically all the time. The new line under 
construction at the time of my visit amounted to twelve 
miles. The rails on the main line have six-bolted angle 
bars, tie-plates, the ties—or, as we call them, sleepers— 
being yellow pine, creosoted, 6in. by 8in., 7ft. spaced, 
20in. centre to centre. 

Like most, if not all, semi-tropical lines of railroad, the 
track of the Costa Rica Railway is subject to overgrowth 
by rank foliage, and it is necessary continually to clear the 
line, which, if neglected for any considerable length of 
time, would become buried in the virgin forest. The very 
heavy rainfalls which take place in this part of the 
country are a continual menace to the safety of the line. 
Year after year the track is washed away in sections, 
massive steel and wooden bridges are carried off as 
if they were corks, and heavy landslides frequently 
occur. No matter what precautions are taken, Nature 
is always tricking the engineers, and it would almost 
seem as if the Costa Rica Railway were destined 
never to be free from this kind of visitation. The year 
before the London company disposed of the long lease to 
the United Fruit Company, namely, in 1905, it had to 
find a large sum of money to repair the damage done in 
the previous December. This damage was estimated to 
represent a sum of £5300, and the Americans accepted 
that estimate as correct. When the repairs, which were 
undertaken by the new lessees, had been executed, how- 
ever, the bill to be faced was not merely £5000, but 
something over £9000. Much wrangling over who was 
to pay the difference went on between the London com- 
pany and the United Fruit Company for about three years; 
the Americans never got any further, however, finding 
the Britishers as hard a nut to crack as they themselves 
would doubtless have proved under the same circum- 
stances. As Lord St. Davids naively put it, when 
addressing the meeting of shareholders at Winchester 
House, on August 22nd last :—‘* We have had a prolonged 
discussion on the matter with our American friends, and 
eventually we got them to accept our view, and they 
have taken £5300 in full satisfaction of the matter.” In 
point of fact, “our American friends” took what they 
could get, and that was exactly the amount originally 
agreed upon, and not one cent more. They are still feel- 








ing very sore upon the matter, however, and the fact tha 
this last winter the rains have put them to about th : 
times the expense of repairs—no fewer than eleven stad 
bridges having been completely washed away jn oo 
night, and the whole line “ put out of business” foy Mies 
considerable time, has not conduced to their feeling ime 
well pleased with their bargain. . 

The rolling-stock upon the Costa Rica Railroad jg both 
ample and well maintained. The stock taken over at the 
time of the lease (1905) was certainly notin A 1 con. 
dition, and the London company had allowed a portion 
of it to fall into bad repair. With their customary thorough. 
ness, the Americans soon put aside all the defective cary 
which were beyond effective repairing, ordered a number 
of others from the United States, and generally put the 
whole of the line into first-class condition, in which jt now 
remains. 

There are fifty-one passenger cars, of which three ars 
chair cars, in which no coloured passengers—i.e., negroes 
or negresses—are permitted to ride. This is a wise ang 
necessary provision, but I doubt whether the London 
company would have had the pluck to have introduced 
it. At any rate, it never did during its régime, Poy 
the use of this. chair car, an additional charge of 5 dols, 
or in Costa Rica money 10s., is made. But it is worth it, 
Thus the company has recouped its outlay upon the cars 
again and again. There are also two officers or inspec. 
tion cars, very luxurious and costly conveyances—for the 
American official, when he travels at anyone else's 
expense, knows no limit to extravagance —and one pay 
car. Of freight cars there are 989, 359 being of British 
build, ‘and which for the amount of traffic at present 
being handled are found sufficient ; but in all probability 
an addition will have to be made to this part of the stock 
before long. Of locomotives there are 60, some 17 being 
of British build and 43 of American construction. They 
are of the standard engine pattern 2-6-0, of 90,420 hb, 
weight, and tender 72,000]b. From first to last there 
must be some seventeen different types of locomotives on 
these two lines of railway, but the policy of the manage. 
ment is to keep to one type only for the future, since the 
difficulties of running so many varieties, and especially 
with regard to the question of repairs, are consider. 
able. 

The shareholders in the Costa Rica Railway Company, 
Limited, are fortunate in being relieved of all anxieties 
with regard to dividends, the United Fruit Company 
having guaranteed them their 4 per cent. as long as the 
lease is to run. Several views of the railway are given 
in a supplement. 


THE BRUSSELS EXHIBITION. 
No. IV.* 


In our last article we gave a brief summary of the 
various British exhibits in the Machinery Hall, and now 
pass on to refer to the remainder of the Exhibition. 
Close by the Machinery Hall is a large building, which 
eventually is to be devoted to an international exhibit of 
railway material. At the time of our visit, however, so 
congested had been the Belgian State Railways, as we 
have already explained, that beyond a complete Italian 
locomotive, a French locomotive in course of erection, 
and one or two coaches, there was nothing at 
all on the numerous lines laid from end to end of 
the building but ordinary railway trucks. These had 
evidently conveyed material to the Exhibition, and 
then just been left there. Apparently no attempt was 
made to remove them, and they were so numerous that 
their loss on the railway must certainly have been felt, 
more especially as large numbers of loaded trucks were 
also waiting on sidings outside the city. It was certainly 
an object lesson for those who advocate the nationalisa- 
tion of our railway systems. We make so bold as to say that 
in this country it would be impossible to see such a sight as 
was presented by the Brussels Exhibition a week or two 
ago. The Railway Material Building will, however, be, 
in time, an object of great interest. Fourteen or fifteen 
Belgian firms are to exhibit locomotives which will vary 
in size from the heaviest passenger to the smallest con- 
tractor’s engines. Superheater and compound locomo- 
tives will be on view, as well as motor coaches—both 
electric and steam—and a large quantity of rolling stock 
of various descriptions. 

A tremendous contrast exists between this railway build- 
ing and the German section. This exhibit, though not 
entirely so, was very nearly completed in its entirety by 
the opening day. To bring this about a number of causes 
were at work. To begin with the German Government 
was very early in the field, and succeeded in obtaining a 
piece of ground on which buildings to house practically 
all the German exhibits under one set of roofs could be 
erected. Then again money has been very lavishly 
expended. One report states that half a million of money 
has been necessary to prepare the buildings, &c. More- 
over, the Kaiser is reported to have interested himself 
specially in the matter, and to have insisted that 
everything was to be ready for the opening day. 
It certainly was very nearly ready in time, and equally, 
certainly, it is a very fine exhibit. There is much in it 
which is worthy of attention, and the whole speaks 
volumes for the present state of prosperity of the German 
Empire. There are, however, two criticisms which we 
have to make. The first is that the entrances and exits, 
as well as the majority of the gangways, are very con- 
stricted. In any crowd at all it is only with difficulty 
that one can get into, about, in or out of the buildings. 
The latter are arranged most artistically and prettily, 
but the architect responsible could have had but little 
experience with exhibitions. Moreover—to state our 
next criticism—in very many cases the stands them- 
selves are placed too closely together, and too much has 
been put upon them. The result is that the visitor sees 
a mass cf machinery, let us say, and his attention is not 





* No. III. appeared May 27th. 








ver 





June 10, 1910 


THE ENGINEER 





583 








—— 
— 


caught by any one thing in particular. This is possibly 
most noticeable in the elit devoted to general 
machinery, but is more or less observable in all parts of 
the section, saving, perhaps, those allotted to steam 
engines and locomotives. This constriction and crowding 
are to be deplored—the more so since there are very many 
things worth seeing in the German section. 

As can well be imagined with such an immensity and 
such a variety of things on view, it will be impossible to 
mention more than a comparatively few of them. There 
ig much, of course, with which we have little or no con- 
cern. Arts, literature, general education, photography, 
and food products, for example, are encountered on first 
entering the building--one has to go through them to get 
to the other parts of the building—but though these dis- 
played much merit, they hardly come within our sphere. 
Beyond them, however, the visitor passes into depart- 
ments devoted to optical, mathematical and electrical 
instruments, and to surgical and dental machinery. To 
attempt to refer to these at any length would entail an 
infinity of detail, and would nearly certainly weary our 
readers; but we can say that in nearly every instance 
we found the workmanship of a high order. The surgical 
and dental instrument—one might almost call it 
machine—department was particularly striking, both on 
account of the ingenuity displayed and the workmanship 
involved. 

But larger things call us, and we must pass on to them. 
The automobiles shown are not numerous—nor do they 
call for any special mention, but there was an interesting 
exhibit on the Bosch magneto stand, showing methods of 
igniting the charges in the cylinders of internal combus- 
tion engines. In these the actual sparkings occuring one 
after the other in quick succession could be readily 
observed and the mechanism studied. Another exhibit 
to be seen close by, which drew a considerable amount of 
attention, was a large mushroom electric magnet at work 
in lifting pigs of iron or iron filings. It was shown by 
the A. G. Lauchhammer and was such as is used in 
steel and general engineering works. 

In passing in review the general machinery portion of 
this section, we shall follow no particular classification 
or order, alphabetical or otherwise, but merely jot down 
certain things which caught our attention. First among 
these as we entered the machinery department was a 
very fine display of machined crank and propeller shafts, 
coupling rods, &c., by the firm of Henschel. This was 
certainly a most excellent example of “still-life” in 
machinery, if such a simile may be permitted. Wood- 
working machinery of all kinds by Kirchner, of Leipzig- 
Sellerhausen; by Kiessling, of Leipzig-Plagwitz; Rud. 
Leonardt and Co., of the same place; and the Maschinen- 
fabrik-Kappel A.G., of Chemnitz, is on view. Of textile 
machinery there are several exhibits. Weisbach, of Chem- 
nitz, shows a large calico bleaching machine and other ma- 
chinery; underclothing and hose-knitting machines made 
by Seyfert and Dormer, of Chemnitz, and by Gebr. 
Nevoigt A.G., are shown in operation ; carding and surfac- 
ing machines are on the stand of Ernst Gessner, and a 
large exhibit of carding and like machines is shown by 
Franz Miiller, of Miinchen-Gladbach. Then, too, the 
Siicchsische Webstuhl Fabrik is exhibiting looms of 
various kinds, cotton gins, ke. 

Of metal-working machine tools of every sort and kind 
it may well be said that their name is legion. It would 
be hopeless to attempt to specify them, but as some 
indication of the numbers we may say that stands are 
occupied by the following firms: — Berlin-Erfurter 
Maschinen Fabrik Henry Pels and Co., of Berlin; 
Billeter and Klunz A.G., of Aschersleben; Braun and 
Bloem, of Diisseldorf; Collet and Engelhard, of Offenbach, 
a. Main; Droop and Rein, of Bielefeld; G. Frowein 
Co., of Bergerhof; Gesellschaft des Achten Naxos- 
Schmirgels, Naxos-Union Julius Pfungst, of Frank- 
fort; C. W. Hasenclever Séhne, of Diisseldorf ; Heyligen- 
staedt and Co., of Gieszen; Gebr. Hiibner, of Chemnitz ; 
Erdmann Kircheis, of Aue in Sachsen; Ludwig Loewe 
and Co., of Berlin; J. A. Maffei, of Munich; Mayer and 
Schmidt, of Offenbach; Curl Nube Maschinenbauanstalt, 
also of Offenbach ; J. E. Reinecker, of Chemnitz-Gablenz ; 
Siichsische Maschinenfabrik, of Chemnitz; A. Schiirfls 
Nachfolger, of Munich; Ernst Schiess, of Diisseldorf ; 
Friedrich Schmaltz, of Offenbach; August Schmitz, 


of Diisseldorf; L. Schuler, of Goppingen; Gustav 
Wagner, of Reutlingen; Wanderer-Werke A.G., of 
Schénau - Chemnitz; J. Weipert and Sohne, of 


Heilbronn, and Georg Wulteg, of Dresden. Every 
sort and kind of tool is represented. We saw examples 
of planing, horizontal and vertical boring, radial and 
other drilling, profiling, grinding, screwing and tapping, 
shearing, shaping, milling, slotting, polishing and 
gear cutting machines, lathes of all descriptions, power 
hammers, &e. Some of them are big, but the majority 
either medium sized or small, and many of them will be 
shown at work. It is on the whole certainly an excellent 
collection of tools, and the only pity is that they are in 
some cases so very closely placed together. We should 
not forget to mention a very large and fine electrically 
driven shearing machine which is shown by Messrs. 
Bechem. and Keetman—the Duisberger Maschinenbau 
A.G.—of Duisburg. 

Milling machinery is exhibited by Messrs. Amme, 
Giesecke and Kenegen, of Brunswick, the Maschinen- 
fabrik und Mihlenbauanstalt—G. Luther, also of Bruns- 
wick, and by the Miihlenbauanstalt und Marchmen- 
fabrik, of Dresden. Washing machinery for laundries 
and other purposes is to be found on the stands of Gebr. 
Heine, of Vierfen; Ed. Horst, of Berlin; and the 
Maschinenbau-Gesellschaft M.B.H., of Hannover Linden. 

In the printing exhibit we did not notice anything very 
startlingly novel, but there are one or two machines which 
are doing work noiselessly and well. The particular 
names which caught our attention were the Dresdner 
Schnellpressen Fabrik, which was showing examples of 
its bi Planeta ” and Planeta-fixia presses ; the Maschinen- 
fabrik Johannisberg, of Geisenheim, with its ‘“ Rhein- 








land,” “ Stapeldux,” and “ Liliput” machines, and Messrs. 
J. G. Schelter and Giesecke, of Leipzig. 

The chief exhibitors of agricultural and dairy machinery 
and plant, which are included under the heading “ Land- 
wirtshafliche Maschinen,” are Carl Beermann, of Berlin; 
Heinrich Lanz, of Mannheim; J. . Lehmann, of 
Dresden; Ph. Mayfarth and Co., of Frankfort; Joseph 
Meys and Co., of Hennef a.d. Sieg; and R. Wolf, of 
Magdeburg-Buckau. These show a great diversity 
of goods, which we have not the space to particularise. 
Mine winding and hauling machinery is shown by 
the Gewerkschaft Eisenhiitte Westfalia, of Liinen a.d.L. ; 
a mining locomotive, &c., by the Maschinenfabrik Mon- 
tania, of Nordhausen, and other mining and kindred 
machinery by Ludwig Stuckenholz, of Wetter a.d. 
Ruhr, and F. Piechatzek, of Berlin. A number of cranes, 
overhead travellers, &c., some of which have done very 
useful work in the erection of the exhibits, has been 
provided by Bechem and Keetman and the Maschinen- 
fabrik Augsburg-Nurnberg, and conveying plant by 
Bleichert, of Leipzig. 

Among prime movers we may mention two so-called 
semi-portable engines, which, however, looked rather 
large and unwieldy to move about, and which might 
more properly be called perhaps combined steam 
generators and engines, shown one each by Heinrich Lanz 
and R. Wolf. The former has already been described in 
our columns. The Lanz firm is also showing a high- 
speed four-cylinder torpedo boat engine, given as being of 
6000 horse-power, while Herr Wolff shows some other 
smaller engines. Mention should also be made of some 
Bergmann turbines driving dynamos—one of them given 
as being of 2500 horse-power ; a turbine and dynamo by 
the International Maschinenbau-Gesellschaft m.b.H., of 
Hannover ; turbines by Pokorny and Wittekind, of Frank- 
fort, and Rud. Meyer, of Miilheim ; steam and electri- 
cally driven compressors by Herr Borsig, of Tegel. The 
Bergmann turbine supplies current for the power 
machinery in the German section. In addition to the 
foregoing, we may say that the Berlin-Anhaltische 
Maschinenbau A.G. is exhibiting producer gas plants, 
and the Gas Motorenfabrik A.G., of Céln-Ehrenfeld, 
suction gas plants. 

Dynamos, moters and electric machinery generally are 
represented, besides those already mentioned, by the 
Allgemeine. Elektrizitiits Gesellschaft, of Berlin; Gebr. 
Bolzani, of Berlin; Deutsche Edison-Akkumulatoren 
Company, of Berlin; Deutsche Elektrizitits-Werke, of 
Aix-la-Chapelle ; Schumanns  Elektrizititswerk, of 
Leipzig-Plagwitz, and others. Blast furnace plant is 
shown by Ados. G.m.b.H., of Aix, and steel works 
appliances by the Apparate-Bauanstalt Paul de Bruyn, 
of Diisseldorf. 

Lastly we come to the locomotives and rolling stock. 
It is not too much to say that this is a very fine exhibit. 
Practically all the German makers are there. Engines 
have been sent by F. Schichau, of Elburg; the Hanno- 
versche Maschinenbau-A.G., of Hannover-Linden and 
Chemnitz ; the Stettiner Maschinenbau-A.G. Vulcan, of 
Stettin-Bredow and Hamburg; Henschel and Sohn, of 
Cassel; the Breslauer A.G. fiir Eisenbahn Wagenbau 
und Maschinenbau-Anstalt, of Breslau; the Berliner 
Maschinenbau A.G., of Berlin; A. Borsig, of Tegel; and 
there is also a goodly exhibit of rolling stock. 

Of course, in such a cursory survey as the foregoing it 
has been out of the question to draw attention to every- 
thing that is worth seeing in this display which has been 
brought together by Germany, but we hope that we have 
given some indication of what the visitor may expect to 
see when he goes to the Exhibition. 

As was naturally to be expected, the Belgian exhibits 
are far more numerous and varied than those of any 
other country. So numerous are they, in fact, that we 
must not attempt to specify them all, and can only point 
to some of them. The principal prime movers are, of 
course, in the Machinery Hall, but there are others. 
Steam engines, for example, are also shown by Gardier 
Fréres, of Dison; Sabbe Maselis, of Roulers ; and Pierre 
Smal, of Brussels. There are a dozen or so firms 
exhibiting boilers of various kinds, among them being 
Laurent Paty, Joseph Mathot, Louis de Naeyer, Pierre 
Brouhon, A. F. Smulders, and Jacques Piedbeeuf. M. and 
J. Dubois, of Liége, and La Soc. Anon. “ ]’Epuration des 
Eaux,” of Brussels, exhibit water purifiers. 

Gas engines are shown by Ed. Hanappe, of Brussels ; 
Jules Mennig and Co., of Mons; Alphonse Roland, St. 
Gilles, Brussels ; Les Soc. Anon. des Ateliers Oughena, of 
Ghent, and des Etablisment Fétu-Defize, of Liége; and 
Van Eecke, Gheysans and Co., of Courtrai. Cranes, 
transporters, lifts, bridges, and such like structures are 
perhaps not quite so well represented as one would have 
expected, but here again there are some dozen firms 
showing either actual samples, or, if not, models, of their 
manufactures. Some of them also have supplied the 
overhead travelling cranes which have been employed to 
erect the exhibits. 

We drew attention to several machine tool makers 
when dealing with the Machinery Hall, but we noticed in 
addition several others, including Ch. Danckaert, of 
Brussels ; Preudhomme Fréres, of Evere-lez-Bruxelles ; 
Louis Sacré et Fréres and F. Schwaltz, of Liége; 
Despaigne, of Brussels; Jasper,of Liége ; Simon and Co., 
of Brussels ; and Le Progrés Industriel of Loth. 

Turning for the moment to the mining and allied trades, 
we may say that there are examples of coke ovens 
exhibited by Evence Coppée, La Soc. Anon. d’Entre- 
prises de Construction de fours 4 coke ; and La Soc. Anon. 
Solvay et Cie., all of Brussels. Coal cutting machines 
are shown by the Ateliers du Thiriau and the Usines 
Métallurgiques du Hainault. There are extensive exhibits 
illustrative of means of transport, the construction of 
roads, and road-making materials. The subject of trans- 
port has called forth exhibits of vehicles of every descrip- 
tion, automobiles and cycles, railway materials, &c. In 
the same section are included models of ships and of aero- 
planes. We looked in vain for a full-sized aeroplane, but 
there are some full-sized engines and accessories. There 








are models, plans, and designs of public works, bridges, 
&e.; in fact, the whole ground of civil engineering is 
covered. This portion of the Exhibition was by no means 
finished when last we were at the Exhibition, but doubt- 
less it will be completed before long. 

The agricultural and forestry machinery exhibits are far 
too numerous to deal with in detail. Then, too, the whole 
question of house building and decoration, including the 
manufacture of furniture, carpets, pottery, heating and 
ventilating arrangements, is dealt with by great numbers 
of exhibitors. As might be expected, too, there are 
numerous stands connected with chemistry and electro- 
chemistry. A not inconsiderable amount of space is also 
devoted to textiles, including bleaching, dyeing, cotton, 
linen, and wool machines, and cloth; leather working, 
process printing, electric lighting; air compressing 
machinery ; hydraulic and pneumatic machinery. Of 
artillery and war material but very little is shown. There 
are, however, one or two field guns, some rifles, ammuni- 
tion, and swords. In the same department are also 
exhibited some ambulance and transport wagons, and 
some ingenious self-registering targets. 

We have passed thus briefly over the Belgian exhibits, 
not by any means because they are of little value, but 
simply because they are so many that any attempt to 
describe them in few words must end in failure. Fora 
similar reason the remainder of the Exhibition must pass 
without mention, with the simple remark that not only 
in the Belgian section, but in every part of the Exhibi- 
tion, there is a very great deal which is of interest to the 
engineer. 








GERMAN SHIPYARDS. 
Wo. VEE* 
FRERICHS AND CO. A.-G., EINSWARDEN IN 
OLDENBURG, 

BeroreE taking leave of the Weser, the shipyards on 
which, with the exception of those already described, are 
all smaller, we may make a few observations on the yard 
of Messrs. J. Frerichs and Co., at Osterholz-Scharmbeck 
and Einswarden. The company has for some years 
owned a small shipyard and engine works of about five 
acres in area at Osterholz, on a tributary of the Weser. 
Here it has carried on the construction of lightweight 
steamers with success, and in particular of stern-wheelers, 
many of which are sent out in pieces to South America. 
To enable it to build large vessels in addition to the above, 
the company in 1905 secured from the State of Oldenburg 
a tract of ground 52 acres in extent, on the opposite bank 
of the Weser, below Nordenhamm, near the village of 
Einswarden. This ground, which lay outside the dike, and 
was therefore covered by the flood waters, was raised to 
dike-height by the pumping on to it of dredged material, 
so that the yard is no longer at the mercy even of the 
highest tides. The whole yard is arranged in an up-to-date 
manner, but for commercial reasons only a small part of 
the plant has as yet been provided, and it has been decided 
to await an improvement in trade before completing the 
works. With the advent of better times there will be 
nothing to prevent the undertaking from developing into 
a large modern shipyard. The conditions with regard to 
the depth of water are all that could be desired. The 
water front is about 550 yards in length, and the great 
breadth of the Weser admits of the launch of vessels of 
the largest size without the use of checking apparatus. 

The parts of the works so far taken in hand are con- 
fined to the shops for ship and boiler building work, while 
the engine works proper are for the present carried on en- 
tirely at Osterholz-Scharmbeck. As indicated in the plan 
—Fig. 1—the buildings are arranged with a view to later 
additions and developments. For minor engine repairs 
the necessary arrangements are provided in the fitters’ 
shop. In the middle of the site abreast the building 
slips lie the platers’ sheds, 6700 square yards in area, consist- 
ing of four longitudinal bays and one transverse bay. In 
three of the longitudinal bays stand the machine tools for 
the manipulation of the plates and angles. In addition 
to a manhole punch for holes up to 12in. by 18in., a 
hydraulic press plant for flanging plates and frame angles, 
working with a pressure of 1470 lb. per square inch, is 
worthy of mention. In the fourth longitudinal bay is 
situated a furnace 49ft. long, and bending blocks having 
a surface of 69ft. by 43ft. For bending the frames there 
are two removable bevelling machines by Davis and 
Primrose. The usual complement of smiths’ fires and 
hammers is installed or provided for. The transverse 
bay, 1900 square yards in area, is floored with close-laid 
planking, and serves for laying out parts of the vessels. 
Above it is the moulding loft. 

In the machine tool and laying-out bays there are 
crane paths of 65ft. Tin. span, on which in the meantime 
three electric overhead travelling cranes, each of three 
tons carrying capacity, are at work. The crane paths 
extend considerably beyond the buildings and pass over 
the whole width of the open ground, including the plate 
store. Thus a very convenient and rapid transport of 
the plates from the storing ground to the laying-out floor 
is provided. As may be seen from Fig. 1, an increase of 
the shipbuilders’ sheds by the addition of three longi- 
tudinal bays for the machine tools, a longitudinal bay for 
an extension of the smithy, and a corresponding extension 
of the transverse bay is planned. By this arrangement 
the area of the shipbuilding sheds will be doubled. 

In a building between the above sheds and the fitting- 
out dock the fitters’, coppersmiths’ and toolsmiths’ shops 
are temporarily housed, the different departments being 
separated by wire netting, so that when work increases 
the whole space can be given to the fitters alone. The 
coppersmiths’ shop and tool smithy will then be placed 
in new buildings. The three workshops are equipped 
with an overhead crane of five tons carrying capacity 
worked from below. In addition to the machine tools 
for the ship department, the fitters’ shop is provided with 
several large planing and drilling machines, whereby 
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engine repairs may be carried out. Close to the fitters’ 
shop is a two-storeyed general store, while in the corner 
between the bank of the Weser and the fitting-out dock 
are situated the joiners’ shop, the saw mill, and the 
timber store. These shops are all equipped with the most 
up-to-date wood-working machines and appliances. 

At present three longitudinal building slips of 260ft., 
310ft., and 430ft. in length respectively, and a side-launch 
slip 197ft. in length, are in working order. The side- 


100 Ton 
Crane 


General stores 
Timber store 
Sawmill 


Platers’ sheds D. 
Smithy E. 
Laying-out ground =F. 


Coppersmiths G. 
Fitters H. 
Tool shops 1. 


Fig. 1—SHIPYARD OF FRERICHS AND CO., 


launch slip extends 115ft. landwards from the high-water 
mark, so that several vessels can be placed on the stocks 
side by side. In addition, two more large slips are 
planned for vessels of about 656ft. in length. One of 
these slips is shortly to be constructed. No special 
system of cranes has as yet been provided, but lines of 
rails lead directly from the platers’ sheds between the 
building slips down to the lower ends of the latter, and 
along these material is transported by the help of 
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Fig. 2—100-TON CRANE 
“ walking” cranes of from five to six tons carrying 
capacity. 

At the side of the platers’ sheds, away from the build- 
ing slips, lies the power house. At present the equip- 
ment here consists of two boilers with superheaters, two 
engines of 350 indicated horse-power each, condensing 
plant including a cooling tower, dynamos, storage 
batteries, an air compressor, and a hydraulic installation | 
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with accumulator. The hydraulic system extends as far 
as the bending blocks to the two frame-bending machines 
and to a riveting department in the corner formed 
between the platers’ sheds and the store. In the latter 
spot there is a hydraulic riveting machine with a width 
| of gap of 29}in. hung on a davit running on a line of 
standard gauge rails. 

As already mentioned, the workshops belonging to the 
engine department have not yet been built, with the 
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AT EINSWARDEN 


exception of the boiler shop. This building covers an 
area of 2150 square yards, and is equipped with an over- 
head travelling crane of 50 tons carrying capacity. The 
shop is amply provided with machine tools of modern 
description, driven by two electric motors. It is 
worthy of special attention that the boiler shop is 
not provided with a system of hydraulic piping. 
The work is here performed entirely with pneumatic 
rivet presses, and to this end a system of compressed air 
piping is installed, to which attachments are made in 
the ordinary manner from machine tools, caulking tools, 
&e. Since the pressure in the leads is the usual 100 lb. 
per square inch, knee-lever presses become necessary for 
heavy boiler riveting. The arrangement of the com- 
pressed air machine for riveting the boiler shell and of 
the riveting pit correspond exactly with those usual in 
connection with hydraulic machines. The riveting is 
performed by the application of a pressure of 180 tons. 
In addition to these fixed knee-lever machines there is 
also a portable air-pressure machine which can be hung 
either vertically or horizontally. According to the state- 
ments of the workmen and of the] boiler shop foreman 
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mum working height of 144ft. above the quay. For smaller 
loads up to 10 tons the outreach can be increased res 
69ft. In addition to this fixed crane, locomotive cranes 
of six tons carrying capacity are used for the shipping of 
smaller loads brought by the line of rails which reaches 
down to and along the quay wall. For fitting-out purposes 
it is proposed to construct a pier extending from the bank 
of the Weser, as indicated in Fig. 1, and this will also be 
provided with a crane and a line of rails. ; 

Material can be brought into the yard both by water 
and by land. For that arriving by water two  jctties 
having a joint length of 164ft. are provided, the depth of 
water alongside them being 43ft. The yard network of 
wagon ways is connected with the Oldenburg State Rail. 
way, and also leads to the above jetties, so that the materia] 
can be conveniently brought to the storing place, where 
the overhead travelling cranes pick it up. 

The yard was handicapped in the beginning in an ex. 
ceptional degree by want of workmen, a circumstance 
from which the young undertaking suffered considerable 
harm. Since, however, the communications with the 
yard have been improved and the housing question 
solved ; the fundamental conditions for the development 
of the establishment to an equality with the largest of its 
kind in existence are all provided. Hitherto only steam 
trawlers and small cargo steamer have been built in the 
yard; there is now on the stocks, however, a 
steamer of 8000 tons carrying capacity. 


cargo 


NEW SALT WORKS IN CHESHIRE. 


In the brief description of the Salt Union’s works at 
Winsford, which was given in THe ENGINEER of August 
13th, in connection with the visit of the Institution 
of Mechanical Engineers last summer, it was mentioned 
incidentally that a new triple-effect vacuum plant fo. pro- 
ducing salt was about to be added to the existing appliances, 
On account of the cost of transit of salt from Winsford to 
the seaboard along the river Weaver, coupled with the 
expense involved in transhipment from barges to sea 
going craft, the company decided to lay down the new 
plant at Weston Point, on a piece of land adjoining th: 
Manchester Ship Canal, so that the salt for export could 
be deposited direct into sea-going ships of the largest size 
and draught, thereby effecting a considerable economy, 
which would enable the Cheshire product to compete in 
India with the salt of Spanish manufacture. This is not 
a case of removal from Winsford, as the Salt Union had 
already an old plant at Weston Point fired by Mond gas, 
and with a capacity of 60,000 tons per annum, the brine 
being obtained by means of a pipe line, 12} miles long, 
from Northwich. This pipe line was laid down some 
quarter of a century ago, and it is now intended 
to pump through it sufficient brine to produce 
from 150,000 to 200,000 tons of salt per annum. 
In addition, chemical works are _ being erected 
to make caustic soda in sufficient quantities to manufac 
ture chemically pure salt by the Winsford vacuum plant 
under the Union’s patented process. By means of this 
process a complete economic cycle of operations has been 
devised, whereby the steam used in the vacuum plant has 
its energy taken out of it before going into the evaporators 
in producing electric current. This current is used to 
make the necessary alkali, which is produced in th 
body of the brine itself for the precipitation of the 
impurities, namely, magnesium chloride (Mg Cl), 
and calcium sulphate (Ca SO,). These impurities, in 
addition to being detrimental to the salt for curing 
purposes, have the further disadvantage of producing a 
heavy deposit of scale in the tubes of the pans which is 
costly to remove. 

The Union, as above mentioned, has secured a site on 





both machines work exceedingly well. Compressed air is 
also used here for the blast of the fires. 

Previously to the installation of the hydraulic plant, 
the riveting together of the floors and frames, &e., in the | 
riveting department was effected by means of heavy | 
compressed air machines. Further on the building | 
slips, which are provided with underground pressure- 
leads, air is still extensively employed, as is also the case 
at the fitting-out quay and for repair work on the patent | 
slip. This latter establishment, which is situated at the 
down-stream end of the yard, consists of two longitudinal 
slipways anda transverse slipway with six cradle ways. | 
The longitudinal slips can take on vessels of 170ft. in | 
length and 450 tons weight, and the transverse one 
vessels of 180ft. in length and 540 tons weight. The two 
sets of slips can be combined to form a single transverse 
one for vessels of 280ft. in length and 1000 tons weight. | 
The cradles are moved electrically by two motors of 
38 horse-power each. 

As may be seen from the plan, Fig. 1, a fitting-out 
basin, 610ft. in length by 131ft. in breadth, is cut into the 
land at an angle to the river at the south end of the 
yard. Its northern side is bounded by a brickwork quay 
wall, on which is erected a fixed 100-ton luffing-crane, 
supplied by the Miirkische Maschinenfabrik, L. Stucken- 
holz, for fitting-out purposes. This crane is shown in 
Fig. 2, and is worthy of remark in several respects. 
The hammer-head crane, which has established itself in 
most of the modern shipyards for fitting-out purposes, 
must, if it is to turn horizontally above the deck erections 
and masts of the large vessels of to-day, be of immense 
height. In this respect luffing cranes have great 
advantages, since the jib can be derricked to any angle, 
and thus always moved clear of the erections or rigging. 
They have a disadvantage, however, in that the load has 
to be raised when the jib is topped, and must then be 
lowered again. In the crane in question this drawback is 
met by the expedient of allowing the hoisting rope leading 
from the winch through the blocks to pass through a second 
block inserted between the jib and the load, by which 
means the vertical position of the latter can during the 
derricking process be kept unchanged. With its maximum 
load the crane has an outreach of 60ft. 24in., and a maxi- 





| are given in Fig. 1. 


the banks of the Ship, Canal at Weston Point, together 
with certain options over adjoining land, either for its own 
purposes, or for sites for factories, by means of which it is 
hoped to create a local demand for electric power, which 
will be generated by the steam before the latter is used in 
the salt evaporators. A plan and elevation of the plant 
A triple-effect vacuum evaporation 
apparatus of up-to-date design is being built by Mirrlees, 
Watson and Co., which will be capable of making 30 tons 
of salt per hour with steam in the first effect at atmospheric 
pressure. All the auxiliary appliances, such as injection 
and filling pumps, elevators, &c., will be electrically 
driven from an adjoining power station. 

Steam will be supplied by five Stirling boilers, each 
capable of evaporating about 22,500 Ib. of water from and 


| at, fired by Babcock and Wilcox chain grate stokers. 


The boilers will be fitted with Green’s economisers and 
induced draught fans by Vickers, Sons and Maxim in 
duplicate. A complete coal handling plant is being sup- 
plied by Babcock and Wilcox, and will have a bunker 
capacity of 500 tons. Steam will be generated at 200 |b. 
pressure and supplied to a power plant, from which the 
exhaust steam will be taken to the first effect of the 
vacuum plant for making salt, while generating sufficient 
current to supply the requirements of the salt plant and 
also direct current for the production electrolytically 
of caustic soda. Space is also being provided for the 
addition of units to generate electricity for a public 
supply. 

To commence with, two Browett and Lindley triple- 
expansion engines of 1125 brake horse-power each are 
being laid down. Each of these drives direct one 850-k.w. 
direct-current generator and one 375-k.w. alternating- 
current generator, made by the British Westinghouse 
Company. In connection with the supply of electricity 
to the public, it should be stated that powers have 
been obtained to supply current to the Runcorn rural 
and urban districts, and these await sanction by Parlia- 
ment, while the transfer of the Widnes Provisional Order 
has been applied for. 

The building for the salt plant, boilers, &c.—see 
page 592—is being erected by A. and J. Main, and is of 
steel and galvanised iron. The chief building for the 
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yacuum pans is 120ft. long by 114ft., and is composed of 
three spans as follows :—One 35ft., one 53ft., and one 26ft. 
Itis 75{t. high to the eaves of the roof girders for the large 
span, 60ft. high for the 35ft. span, and 28ft. high for the 26ft. 
span. The illustration, Fig. 5, page 592, shows the progress 
made by the contractors in twenty-four working days. On 
the right-hand side are seen the coal bunkers and stanchions 
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At the Winsford works, Mr. Malcolm, the engineer to 
the Union, is carrying out important works with a view 
to increasing and cheapening production. The steam- 
raising plant, which the members of the Institution of 
Mechanical Engineers inspected last year, in connection 
with the vacuum plant, has been increased by the addition 
of three Stirling boilers, each capable of evaporating 
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Fig. 1—PLAN AND ELEVATION OF WORKS AT WESTON POINT 


for the boiler-house. The other engravings on page 592 show 
the concrete foundation for one of the vacuum pans, Fig. 6; 
the condition of the works in November last, Fig. 7; and 
the sea wall which has been erected on piles by the Man- 
chester Ship Canal Company, Fig. 8. By arrangement 
with this company a loading berth 28ft. draught has been 
dredged in the bed of the canal alongside the site, and 
between the wall and the vacuum plant a_ timber 
warehouse will be erected, 300ft. long by 84ft. wide, in 
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Sig. 2—-OVERHEAD WORK AT WINSFORD 


two equal spans. This warehouse will be fitted with 


& complete system of conveyors by Spencers, of 
Melksham. These conveyors will deliver salt in 


bulk to two elevating towers on the sea wall. From 
each of these towers a jib will project capable of loading 
the largest steamers at any draught up to 400 tons per | 
our. A sum of £95,000 is being spent on these works | 
at Weston Point. The engineer has had much difficulty | 


in finding solid ground for foundations, and has had 
to excavate as deep as 26ft. in places before meeting with | 
success, 





13,500 lb. of water from and at. A portion of the steam 
is used “or pumps, &c., for the vacuum plant, the balance 
hitherto .having gone direct to the salt evaporators. 
Now, however, this steam will first be used to generate 
electricity to supply the whole of the Winsford works, 
and other works in the neighbourhood if required, with 
power and light, and will enable the company to dispense 
with about forty-five engines and boilers scattered over 
an immense area. The generating plant consists of 
375-kilowatt duplicate compound high-speed engines by 


poles were fitted before erection, and each unit of three 
was erected complete. The bare wires are brought from 
the shackles at the top to those on the lower level, and 
are fastened to insulators half way down the pole. At 
the foot of the pole a distribution centre is shown con- 
taining fuses for the local circuits. Lightning arresters 
are shown on a bracket on the poles. The wires on the 
poles are as follows:—6, 2/0 S.W.G.; 6, 4 S.W.G.; 
1, 3; 5.W.G.; andone telephone cable. Fig. 3 shows a pair 
of corner poles, and illustrates a simple method of holding 
wires at an angle, a method which has been found both 
mechanically and electrically efficient. Fig. 4 represents 














Fig. 4—-TERMINAL POLE, WINSFORD 


a terminal pole at a distribution centre. This pole 
forms the terminating point of six circuits, and was 
fitted together before erection. The wires carried 
are as follows:—6, 2/0 S.W.G., two circuits in parallel; 
6, 2 S.W.G., two circuits; 3, 6 S.W.G., one circuit; and 
6, 8 S.W.G., two circuits. 


ELECTRICITY AND THE LAW OF NEGLIGENCE. 
From a Legal Contributor.) 

ALTHOUGH there is no special statute law of negligence, 

it would seem that our English common law, as interpreted 

by the courts, is sufficiently elastic to enable questions of 














Fig. 3-CORNER POLES AT WINSFORD 


Browett and Lindley, each driving an alternate current 
generator producing three-phase current at 600 volts 
and 50 periods. 

A complete overhead distributing system has been 
erected, and the four complete circuits cross the river 
Weaver at three points at an elevation of 86ft. The 
cables are carried by triple poles, which are said to be the 
highest in the kingdom, the height being rendered neces- 
sary to enable the masts of vessels to pass without being 
lowered. Our illustration—Fig. 2—shows the main river 
crossing consisting of three 86ft. poles, braced together 
on one bank, and three 82ft. poles on the other bank. The 
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negligence in relation to electricity to be decided. In a case 
heard recently in the King’s Bench, a man was carrying 
out repairs in an empty house. Thinking that an electric 
cable was a gas or water pipe, he attempted to cut 
alive, there was a short circuit 
and a loud explosion. The man was injured, and claimed 
damages against the supply authority. It appeared that 
the house having become disused, the defendants had cut 
off the supply, but they had not taken out the plugs. 
The plugs being covered up, the plaintiff would have been 
unable to say on sight whether they were disconnected or 
not. In these circumstances the supply authority was held 
liable and had to pay damages. 
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Nothing is clearer than that electrical companies and 
supply authorities are liable in actions for nuisance. Thus 
it is provided in Sec. 81 of the Electric Lighting (Clauses) 
Act, 1899, that ‘‘ Nothing in the Special Orders shall exone- 
rate the Undertakers from any indictment, action, or other 
proceedings for nuisance in the event of any nuisance being 
caused or permitted by them.”’ 

The effect of this provision was well illustrated in 1905 in 
the case of Midwood v. Mayor, &c., of Manchester (1905) 2 
K.B. 597. There the defendants were empowered by the 
Manchester Electric Lighting Order, 1890, made under the 
Electric Acts, 1882 and 1888, and confirmed by Act of 
Parliament, to supply electrical energy in their district, and 
for that purpose to lay down electrical mains, but it was pro- 
vided by Clause 70 of the order that nothing therein con- 
tained should exonerate them from any indictment, action, 
or other proceeding for nuisance in the event of any nuisance 
being caused by them. As will be seen, this is similar to the 
section we have quoted from the Electric Lighting Clauses 
Act, 1899. One of the defendants’ mains fused, and the 
bitumen in which the main was laid became volatilised into 
an inflammable gas, which accumulated for some time, and 
then exploded, causing a fire by which the plaintiffs’ goods 
were damaged. It was held that, apart from any question 
of negligence, the detendants were liable to the plaintiffs as 
for a nuisance by reason of the provisions of Clause 70 of the 
order. 

The legal position was clearly stated by Lord Justice 
Mathew when he said: ‘‘ The question is whether it was 
intended by the Legislature that, if the system adopted 
should turn out not to be perfect, and adjoining property 
should be endangered, in that case the owner of that 
property shou'd have no remedy at law. It seems to me 
impossible to read the provisions of the order with regard to 
nuisance without seeing that such was not the intention. 
The provisions of the order seem to me to come to this. A 
concession is granted to the undertakers giving them the 
right to carry on a dangerous business, by which latent 
risks may be incidental that cannot be prevented by any 
degree of care; and, that being so, it was thought reasonable 
that those who are empowered to carry on that business for 
their profit should have to bear the inevitable loss arising 
from such risks.’’ 

Cases illustrating the liability of electrical authorities 
are few and far between in this country, but are of con- 
stant occurrence in America—where the frequent use of 
uninsulated mains gives rise to many accidents. For 
instance, in 1907, an action was brought in the State of New 
York by a boy to recover damages against a power company 
for damages in the following circumstances. It appeared 
that the company had conductors suspended in the street. 
The conductors were generally insulated, but at one point 
where they passed over a tree they were not insulated. The 
boy climbed the tree from the street, and sustained a severe 
shock. The first court held that the company was not 
liable; but the Supreme Court reversed this decision. In 
the course of the judgment it was stated: ‘‘ This was a little 
tree abounding in branches almost extending to the ground, 
just such a tree as a small boy in any community would be 
attracted to. It is idle for appellee (i.e., the defend- 
ant company) to insist that it was not bound to have reason- 
ably expected the small boys of the neighbourhood to climb 
that sort of a tree. The immemorial habit of small 
boys to climb little oak trees filled with abundant branches 
reaching almost to the ground, is a habit which corporations 
stretching their wires over such trees must take notice of. 
This court, so far as the exertion of its power in a legitimate 
way is concerned, intends to exert that power so as to secure, 
at the hands of these public corporations handling and con- 
trolling these extraordinary dangerous agencies to the very 
highest degree of care and skill.’’ Although we may 
be unaccustomed in our courts to the clear and simple 
language used by the American Court, there can be no 
doubt that the principle underlying the judgment is derived 
from, and still recognised in, our English Courts. In 
the case of an overhead naked conductor, if this falls 
and injures a wayfarer in the street, the electrical company 
which has caused it to be placed im situ may be held 
liable. But suppose a telegraph company’s wire fell on the 
naked trolley wire of a tramway company, and thus com- 
pleted a short circuit to the street, the tramway company 
would not then be liable. The law has been stated thus :— 
An electric company is bound to use reasonable diligence in 
keeping its lines in repair, and seeing that its wires do not 
fall or sag down and obstruct the highway, and if it negli- 
gently allows them so to fall or sag, and this falling or 
sagging is known to the company, or continues for such time 
that the electric company might have known it, if it had 
exercised reasonable care in inspecting its lines, the electric 
company will be responsible in damages for any injury done 
to travellers through this negligence in the absence of 
negligence on the part of the latter. The injury to the 
traveller may be caused by mechanical contact of himself or 
horse or carriage with the hanging wire, causing physical 
injury, or it may be by the discharge of electricity from the 
wire, causing electrical injury, and the right of the injured 
party to recover damages may exist, although the wire with 
which he came in contact was ordinarily a harmless wire, 
but through the negligence o1 the defendant, had crossed or 
was crossed by a wire containing a powerful electric current, 
which was thus delivered over the previously harmless wire 
to the injury of the plaintiff, and there will be no liability of 
the owner of the powerful wire in such a case if there is no 
negligence on his part. Thus hen a telegraph or telephone 
wire falls on toa trolley wire, and one end falling to the 
street diverts the electric current of the trolley wire on toa 
horse and kills him, the street railway company is not liable 
for this, for it is guilty of no negligence if its road is built 
and maintained in proper manner. Even the lack of a guard 
wire in such a case is not evidence of negligence unless it is 
shown that such a wire is necessary, or usual in the careful 
construction of such roads. 





ENGINEERING GoLFING Socrety.—The Engineering Golfing 
Society will hold a meeting on the Worplesdon Golf Club’s course, 
by courtesy of the Committee of that Club, on Thursday, June 
i6th, when the Society’s challenge cups will be played for. The 
entries close on Monday, June 13th. Golfers who belong to either 
of the Institutions of Civil, Mechanical, or Electrical Engineers, or 
the Institution of Engineers and Shipbuilders in Scotland, are 
eligible for membership on payment of the annual subscription 
of 5s. Application should be made to the honorary secretary, 
Mr. S. Price-Williams, 5, Victoria-street, Westminster, S.W. 





THE ROYAL PRUSSIAN LABORATORY. | 


THE Royal Prussian Laboratory (Kénigliches Material- 
priifungsamt) in Gross Lichterfelde, Berlin, has issued three 
numbers of its ‘‘ Communications as to Work in Progress in 
1910.’ In the first number H. Burchartz reports on the 
properties of German Portland cement. These are in the 
main :— 

1.10 to 1.15 kilos. 
3.05 to 3.15 
1 to 2 per cent. 


Weight per litre 
Specific gravity 
Loss in calcining .. 
Water necessary 
sistency bat ae 
Fineness of grinding 
Residue on the 900-mesh sieve .. .. Oto 1 per cent. 
(This is somewhat coarser than last year.) 
Tensile strength .. .. .. .. .. .. 20 to 25 kilos. per sq. cm. 
Compression strength (after 28 days) .. 200 to 250 kilos. per sq. cm. 
Compression strength ; tensile strength From 8 to 10 


for standard con- 


25 to 27 per cent. 


The chemical constituents, taken from analyses made by 
the Association of German Portland Cement Makers, are 
given as follows :-— 

Minimum Maximum Mean 
value. value. value. 
Per cent. Per cent. Per cent. 
Insoluble in hydrochloric acid ‘ae 25 6.78 1.40 
Silicie acid (Si Og) : . 5 
Alumina (Aly Os) .. 


9.25 
Iron (Fee Os). . ‘ 





Lime (CaW) .. .. 
Magnesia (Mg 0) . " 
Sulphuric acid (S Oy) . 
Sulphide—sulphur 


2.86 ‘ 
0.52 0.10 

The variation from the mean values proved greater in the 
tensile than in that of the compression tests, and this is taken 
to prove that the latter are the more reliable. 

The proportion borne by the strength of cement to that of 
the cement-mortar is fairly constant, but is somewhat the 
more advantageous in the case of the weaker cements. 

Under the title of ‘‘ Compression Tests of Heated Chamotte 
Stones,’’ Professor M. Gary gives a large number of results 
of experiments made on fire-bricks for hot-blast stoves. 
Tests were made on dry stones in cool condition (1) laid flat, | 
and (2) placed on their sides. The first method proved the 
more reliable, but even when it is applied, it is considered 
that as large a number of the bricks of each delivery as 
possible should be submitted to test. Tests with hot stones 
were first made on a small scale with cylinders bored out of the | 
chamotte stones. These were placed in an electric stove and | 
heated. It was then necessary to make three sets of tests : 
first, with cool cylinders ; secondly, with hot ones; and 
thirdly, with cool stones. After the small-scale tests had | 
proved successful, a beginning was made with the actual | 
materials, which, however, were not available in sufficient 
quantity to enable definite results to be obtained and com- | 
municated. The few results obtained were considered satis- | 
factory. The tests are to be continued. 

Numbers 2 and 3 contain a continuation of an investiga- 
tion on the ‘Attack on Iron by Water and Aqueous 
Solutions’’ communicated in the spring of 1908, in which 
the following propositions were established : 

(1) That carbonic acid was not a necessary factor in the | 
production of corrosion. 

(2) That the method of the application of oxygen consider- 
ably affected the degree of corrosion. 

(3) That when a metal occupying a lower position in the | 
electro-chemical scale placed in contact with iron in rust- 
producing solutions, the former rusted more, and the latter 
less than usual. 

(4) That when a metal higher in the scale was placed 
in contact with iron in a rust-producing solution, the iron 
rusted more, and the said metal less than usual. The order 
of the metals in the electro-chemical series is not invariable, 
but changes with the fluid in which the metals are immersed. 

(5) That in water, steel, wrought iron, and cast iron 
rusted in very similar degrees, but that in a solution of sul- 
phuric acid the rusting of these three, in the order given, 
was as 1: 2: 100. 

The comparative corrosive effects of various fluids were also 
investigated, and the very conflicting nature of accounts 
given by former experimenters was found to be due to the 
circumstance that each solution has a critical strength and, 
according as the conditions for this are present or not, the 
corrosion is more or less severe. 

With regard to the present communication, the authors, 
Professors E. Heyn and O. Bauer, after a discussion of some 
opposing theories, come to the conclusion that ‘‘ the presence 
of original local elements, or impurities, in iron may have a | 
slight influence on the length of time which elapses between 
the immersion of different kinds of the material in water and 
the actual commencement of rusting, but that after this intro- 
ductory period the further attacks proceed in much the same 
way so long as the quantity of iron in solution in the water 
is inconsiderable in comparison with that in the form of rust, 
this being in general the case with water and neutral saline 
solutions.’’ 

Comparative rusting tests of wrought iron and steel in 
distilled water showed that the attack on the former, at first 
by 10 per cent. the greater, was after three months about the 
same as, and after six months up to twelve months nearly 
10 per cent. less than, that on the latter. In each case the 
corrosion was of a fairly uniform character. 

Further series of comparative tests between wrought iron, 
cast iron, and steel showed that after given lapses of time 
sometimes the attacks on one of the materials and some- 
times those on another were the more severe. So far as still 
water was concerned the differences did not exceed 10 per 
cent., but within this limit they appeared to follow no 
distinct rule. 

In thin acid solutions the severities of the attacks on the 
materials, steel, wroughi iron, and cast iron were (as given 
above), as 1:2:100. When water was kept continually 
saturated with carbonic dioxide the proportions were, for 
steel, wrought iron, and cast iron, as 1 : 1.31 : 4.3. 

In a further series of tests, iron plates partly immersed 
in various fluids were tried against others that were wholly 
immersed. The rusting was here the most extensive wiih 
plates immersed to two-thirds of their areas in a solution of 
10 grains of NaCl toa litre (c = .17). This is looked on as 
the critical solution. The attacks on the partly immersed 
plates were the more severe, though in different degrees, the 
solutions of medium strength having greater effect than 
the weaker ones on the one hand, and than the stronger 
ones on the other. 

Further series of experiments with fluids composed of 
carbonate of sodium and chloride of sodium in different pro- 








—— 
portions, and containing electrolytes, arranged in pairs oy 
singly in each case, also showed the existence of critica) 
strengths of solution. 

Experiments were also made on the effect of the addition 
of neutral salts to the electrolytes. The behaviour of these 
was in some instances unexpected, but the experiments are 
not yet concluded. 

A series of experiments made to determine the relatiyg 
severity of attack of rust on the same three metals gaye the 
following results :— 

Still Water. Flowing Water. 
ORE .. 14 
Wrought iron 
Cast iron 


113 
lll 


These figures alone, however, give an incomplete compari- 
son, the rusting of the cast iron being of a uniform nature, 
while the other two metals were relatively less attacked where 
the current was strongest and more where it was weak. 

Again, a series of experiments were made on the same 
metals immersed in fluids at temperatures ranging up to 
100 deg. Cent. With the plate completely immersed the 
corrosions were in almost every case the most severe in dis. 
tilled water. It appeared that at high temperatures the 
critical solution was one with a low percentage of chloride of 
sodium instead of one with a high percentage, as in former 
cases. With an increase of temperature of from 18 deg. Cent, 
to 40deg. Cent. the attack of the solution was almost 
doubled. Attention is here drawn to the circumstance that 
sea water in the tropics containing a considerable percentage 


of chloride of sodium causes much greater corrosion than 
| similar water in the more temperate zones. 


Experiments made on different preservative coatings 


| showed thatcorrosion began at points such as rivet holes, where 


the surface was disturbed and spread out under the skin, 
causing it in many cases to peel off. This was observed both 
with painted and with galvanised surfaces. 

Tables of the results so far obtained are given, and the pub- 
lication of future results is promised. 

A further communication is given by Dr. P. Heerman with 
regard to the fastness of dye stuffs. The textile department 
had to make report upon a large consignment of stuffs for a 


|foreign military department, and submitted them to very 


searching tests. A small proportion of the stuffs gave good 
and a somewhat larger proportion medium results, but most 
of those experimented upon were decidedly below the mark, 
the colours of the latter in many cases becoming entirely 
changed or disappearing altogether In view of poor results 
of this kind the coal-tar dyes have to a great extent fallen 
into disrepute, and the use of the metallic colours in 
place of them has been advocated. The metallic colours 
have the disadvantage that, while themselves fast, they 
destroy the texture of the cloth. It is shown that stuffs 
from the old Egyptian tombs which were of this description, 
though still preserving their colours, crumbled away when 
exposed to light and air. Moreover, many of the Egyptian 
colours have been shown to be fast only so long as light and 
air could not reach them. After enumerating eighteen 


| different detrimental influences to which dye-stuffs may be 
| subject, the author sets forth that scarcely any stuff can be 


expected to be proof against them all. The question in each 


case should be :—Will the colours be proof against the 
| influences to which the stuff will really be exposed ? 
| investigation is considered to have shown that excellent 


The 


German artificial dye materials are available, and that only 
ignorance and false economy prevent their being more ex- 
tensively applied. ; 

Dr. J. Mareusson discusses the optically active con- 
stituents of the naphtha class of oils in a treatise which is 
too technical for abstraction here. 

Professor M. Gary draws attention to some alterations in 
the standard methods of testing trass decided on at the 
meetings of the German Association for Testing Materials in 
September, 1908, in Darmstadt, and gives the text of the 
proposed modified rules. 

Professor W. Herzberg discusses the Swedish paper 
standards. These, he states, were founded on German expe 
rience and drawn up in a form similar to that of the German 
regulations of January 28th, 1904, but with certain impor- 
tant differences. 

By the Swedish regulation the State Departments are 
required to make use of papers of one of three qualities 
according to the relative importance of the purpose to be 
served. These qualities are :— 

(1) Paper made of rags (linen, hemp, or cotton). _ 

(2) Paper made with additions of not more than 50 per 
cent. of cellulose material obtained from wood, straw, or 
esparto grass. : 

(3) Paper of any composition, but without wood pulp. 
For unimportant manuscripts, &c., no rules are laid down. 
Class 2 and the corresponding German class might, in Pro- 
fessor Herzberg’s opinion, have been left out. In Germany 
the class was retained in deference to the extensively prevail: 
ing use, for the purposes in question, of papers containing 
considerable proportions of cellulose material. 

As regards strength, the papers are divided into four 
classes. ; 

The sizes of paper to be used are limited to four, viz., 
36 by 45 cm., 41 by 53 cm., 46 by 39 cm., and 50 by 65 cm., 
and the weights of these are given for each class. ; 

Manufacturing firms who wish to supply paper for State 
departmental purposes have their names entered in a list and 
are bound to observe the regulations. Deliveries of paper 
are tested at the works by surveyors, and if found deficient 
in quality are either worked up again or stamped for a lower 
class than that for which they were offered. Fines of con- 
siderable amount are inflicted on infringers of the regula- 
tions, and, in consequence, standard papers which do not 
conform with the different provisions are hardly likely to 
come into the market. In Germany punishments for such 
infringements do not go beyond rejection of a delivery, °F, 
perhaps, a two years’ exclusion from competition. 

Professors E. Heyn and F. W. Hinrichsen plead for the 
purchase of coal by a calorific test, after the manner of the 
strength tests made on deliveries of steel and other metitls. 
In answer to objectors they declare this to be the only 
guarantee the seller can obtain against the saddling of his 
wares with the blame really due to inferior furnaces and 
improper manipulation. Even though other known pro- 
perties, such as percentage of ash, formation of slag, &c., are 
not touched by it, the calorific test, it is considered, is still 
of high value. 
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CONTINUITY OF SUPPLY IN MODERN POWER 
STATIONS. 
By H. I, LEWENZ. 
No, II1.* 


To return to the discussion is remote control ae 
further advantage lies in the fact that it is no longer 
necessary to put the switches, bus bars, and other 
apparatus close together; not only can these different 
instruments be separated laterally, but they may be 
situated on different flous of the building. A much 
oreater degree of isolation and protection can be secured. 
The switches and other gear belonging to the generators 
can thus be well separated from the switches controlling 
the bus bars and feeders, and the main cable runs are 
weatly simplified. For example, the heavy generator 
cables are brought through ducts in the concrete floor 
right up to and into brick chambers—on the same level— 
containing the high-tension switches, which break the 
current under oil. On the top of each chamber, through 
which the mechanical link motion of the switch projects, 
is fixed the motor gear. This mechanical portion is, 
of course, thoroughly earthed, so that there is no 
danger in exposing it freely. The chamber is locked 
with an iron door. The conductor leading from 
this switch passes through an insulator in the 
chamber wall to another chamber in which is placed 
the series transformer for the current and power indicating 
instruments. From there it should pass on to a second 
main switch, which will thus be in series with the first. 
Fach of these three pieces of apparatus, it must be 
remembered, are separated by brick walls, but the walls 
are pierced for the connecting piece and its insulator. 
It is most important that the insulator should be an air- 
tight sit in the wall, and that the conductor or cable 
should be an equally good and tight fit in the insulator, 
otherwise an explosion in one chamber may drive a flame 
through to the adjacent one, thus rendering the brick 
wall ineffective. The necessity of this was strikingly 
shown by a breakdown at Lot’s-road, Chelsea. A series 
transformer failed, and the explosion drove the flame 
through the insulator into the next chamber, thus short- 
circuiting the connections to the adjacent oil switch 
which separated the transformer from the bus bars. 
When, therefore, the switch was opened, it failed to break 
the circuit, as it should have done, and to isolate the 
faulty part from the rest of the switchboard. Another 
point to be noted is that these chambers should always be 
well ventilated, so that the force of such an explosion 
may have a natural outlet, 

From the last main generator switch the conductor 
should pass to another room, if not to another floor of 
the building, where the generator bus bars will be 
arranged in a series of brick chambers. The conductors 
should be connected to selector switches by means of 
which the different bus bars, of which there should be two 
or more, can be energised. The main bus bars them- 
selves should again be divided up into a suitable number 
of sections by means of isolating switches. These are 
necessary in order to lay off portions of the bars for clean- 
ing or repairs. From the bus bars connections are 
brought to the next floor or room, where are situated the 
group feeder switches, each controlling a fixed number of 
feeders, and from these the conductors are led to other 
isolated chambers, to form the feeder bus bars, to which 
are connected the individual feeder switches; these may 
be at the top of the building, and from them the feeder 
cables go straight down to the ducts in the basement. 
Before entering the ducts connection is made to the spark 
gap arresters, which are generally placed on the ground 
floor of the building. The feeders should be so connected 
that half the feeders to any sub-station are fed from one 
main bus bar and half from another, so that there is 
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always an alternative path available when any portion 
has to be laid off. In Fig. 5 a diagram is shown illustrat- 
ing a simple case. 

Chere are four generators, G. G, and G, are the main 
switches, I the series transformers, K the various selector 
switches, and BM, to BM, the main bus bars. IS are 
the bus bar isolating switches. GF, to G F, are the 
group feeder switches leading to the feeder bus bars and 
feeder switches F, to F,. The sub-stations are marked 
Si to S, The feeder switches at both ends—as at F; and 
A.\—should be controlled by trip coils actuated by 
Series transformers on some good system, such as the 
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Merz-Price, it being very necessary that the circuit 
should be simultaneously broken at both ends of a faulty 
feeder to prevent “feeding back” from the sub-station 
bus bars. It is very desirable to be able to run an 
independent generator on one feeder for testing purposes 
or for “breaking down” a fault. In short, the system of 
alternative paths may with advantage be carried much 
furtherin connection with the switchboard than can be eco- 
nomically done with the steam mains. It may, forinstance, 
be convenient to develop the bus bars into a ring main, 
and a testing bus bar may be provided, so arranged that 
any generator and any feeder may be switched on to it 
either direct, or through a suitable resistance. Such an 
arrangement may be objected to on the ground that it 
introduces a considerable amount of apparatus which is 
not in continual use, which complicates the connec- 
tions, and which is of questionable necessity. But 
experience shows that it may be the means of reducing 
stand-by apparatus, and there is little doubt that the 
provision of satisfactory testing arrangements is one of 
the greatest safeguards of continuity of supply. 

With a testing bus bar, testing can be done at any 
time, and it is not always necessary to run a special 
machine if a suitable adjustable resistance is used. 
There is no time wasted in making or unmaking connec- 
tions, and no risk of life being endangered, as is often the 
case when temporary connections have to be made on 
extra high-tension switchboards. A further advantage is 
that feeders may be switched on through the resistance 
in connection with the test bar, instead of at full voltage, 
a practice which, although cables are made to stand rough 
treatment much better now-a-days than formerly, is to be 
deprecated, as there is always the possibility of damage 
being done atsome point of the system through resonance. 
A serious case of damage by resonance occurring under 
the writer’s experience will, perhaps, bring home the 
desirability of permanent testing arrangements. It is 
well known that cables insulated with oil in a fluid or 
semi-fluid state will sometimes break down under exces- 
sive pressure, but will, if they are left dead for a short 
period, re-insulate themselves. This happens more par- 
ticularly in joint boxes which are filled, sometimes under 
pressure, with pure mineral oil. The system in question 
was a bulk supply delivering extra high-tension current 
through four main feeders to sub-stations some six to 
eight miles away. A transformer broke down badly at a 
sub-station and set up resonance, which caused one of 
the mains to fail at a weak spot. The load on this feeder 
was at once transferred to another feeder, and shortly 
afterwards a severe failure at another sub-station caused 
a second surge, which brought a second feeder to ground, 
its share of the load being taken by the fourth feeder. 
Not very long after this a third feeder failed 


owing to another breakdown in another  sub-sta- 
tion, and a cable in the generating station also 
failed. This left the whole supply on one feeder, 


which fortunately stood up to its work. As soon as the 
first feeder had failed steps were taken to test. Portions 
of the bus bars had to be isolated, and at considerable risk 
temporary connections were made to a separate machine. 
This was then run up on the feeder, and the latter was 
found to be faulty. ‘The same laborious process had to be 
repeated with the other two mains, both of which, how- 
ever, were found to have reinsulated themselves, and they 
were accordingly put to work again. Although, as may 
be imagined, no time was wasted, it took fully an hour 
before the work’ was completed. The cable which had 
failed in the station was an old one, and although it was 
disconnected within 20 to 25 seconds, the are had 
practically severed the cable itself, and in addition had 
burnt away a large piece of the flange and web of a 
6in. by 4in. by gin. K.S. joist, to which the cable was 
clipped. All the failures, both of transformers and of 
cables, were, with the exception of the first breakdown, 
due to surges. 

The example shows how nearly the supply was 
completely interrupted owing to the time taken to test. 
Luckily, the occurrence took place during hours of com- 
paratively light load. The whole incident was exceptional, 
but illustrates the far-reaching effects of resonance, the 
necessity for very perfect insulation in extra high-tension 
work, and the advantages of arrestor spark gaps, which 
in this case would probably have saved the feeders. 

Insulators in extra high-tension work require special 
attention, the chief thing being to keep them clean 
and dry, and to detect any cracks which may have 
developed through mechanical strain or from overheating, 
&e. The best insulators are made of good porcelain, with 
a fine smooth glaze, which gives the best surface against 
leakage. This surface must be of ample extent, so as to 
keep the fall of potential per inch as low as possible. 
Porcelain insulators are very trustworthy if carefully 
mounted, but they sometimes develop small cracks, which 
in time lead to a breakdown. With very high pressures 
these cracks may be detected by the noise of a brush 
discharge, which generally takes place at the fissure. A 
doubtful insulator should at once be tested with, say, 
double the working pressure. This will immediately 
develop the fault if it is going to be troublesome. 

The low-tension network operating the switches, instru- 
ments, &c., in a remote control switchboard, has to be 
installed with great care. Although a breakdown of any 
part of this low-tension system is rare, it is important 
that a possible fault should be quickly traced, and also 
that the circuit should be capable of being easily and 
rapidly repaired. 

All the wires should be numbered and labelled at both 
ends, and no wire should be tapped or jointed to another 
wire at any point except at properly designed junction 
boxes or small bus bars. These points of junction should 
be placed in boxes with glass fronts, where they can be 
readily observed and inspected. The whole run of the 
wires should be arranged with a view to easy access. 
The writer strongly recommends the use of steel conduits 
lined with insulating material. Crowding a number of 
wires into one conduit, as is frequently done in lighting 
work, should not be allowed. At every bend should be an 





inspection box large enough to allow of each cable being 
looped up to leave sufficient slack to cut and rejoint if 
required. A detailed plan of the control system should 
be hung close to the control desk for immediate refer- 
ence, and the numbers attached to the leads should 
be clearly shown on the plan. Low-tension wires leading 
from the secondary windings of instrument transformers 
must be carefully and efficiently fused, and a well earthed 
spark gap should be connected to one lead close to the 
transformer. It is, of course, necessary to give constant 
attention to the switch, motors, and mechanism. ; 
Remote control may also be carried out mechanically, 
and this can be done most suitably when the number of 
switches is small. One method of carrying this out. is 
to place the switches on one side of a wall with the rods 
operating the mechanism passing through the wall to 
the switch handles, which are situated at the front of a 
panel on which the instruments may be fixed. Naturally 
the switch handles cannot be grouped very closely 
together, and consequently the operator has the disad- 
vantage of not having the instruments and switches 
grouped together practically at one point. Further, the 
degree of isolation that is practicable is much less 
with this arrangement. There are, of course, many 
variants from the two cases quoted, and the most suitable 
method is often determined by circumstances over which 
the engineer has no control. .w 
In alternating—high tension—current work oii circuit 
breakers have almost entirely superseded fuses, except 
for very small currents. The oil circuit breaker, com- 
bined with a trip coil and adjustable time limit relay, 
performs the duties of both switch and fuse most effec- 
tively. It is important to renew the oil from.time to 
time, and the contacts must be frequently and regularly 
inspected. The high quality of the oil is of great im- 
portance, and the flash point must be high. A pure 
mineral oil should be used. Alternators, transformers, 
and cables should all be disconnectable by means of 
this type of switch. It is an open question whether it 
is desirable to have automatic trip or time limit relays 
on the generator switches ; to a certain extent this may 
depend on the character of the supply ; but the tendency 
now-a-days is to trust the gererator to stand the strain of 
a short circuit long enough, at all events, for the 
attendant to open the switch by hand if he thinks it 
desirable. There is, however, no question that all other 
apparatus should be provided with automatically operat- 
ing circuit-breakers. If a transformer fails it must 
instantly be disconnected on the primary side by means 
of an overload relay, and on the secondary side by 
a reverse current relay—that is, if it is running in 
parallel with other transformers. In the same way, a 
faulty feeder must be disconnected at both ends, other- 
wise the sub-station bus bars will supply the faulty main 
with current from the other feeders. Time limit relays 
have not been a success on feeders, and a balanced 
system—Merz-Price, for example—is preferable, as it does 
not depend on mechanical adjustment or on time at all. 








THE DISADVANTAGE OF BELONGING TO A TRADES UNION.—In the 
case of Mudd v. General Union of Operative Carpenters and 
Joiners, in which Mr. Justice Coleridge gave judgment last 
Saturday, a member of the union sued for indemnification for the 
loss of his tools under the terms of his contract of membership, 
which, of course, was embodied in the rules. He did not appre- 
ciate that when a trade union is ‘‘an illegal association at common 
law on the ground that its main object is in restraint of trade,” no 
Court can entertain any legal proceeding instituted with the 
object of directly enforcing or recovering damages for the breach 
of any agreement for the application of the funds of a trade union 
to provide benefits to members. The Court had, therefore, to 
examine the rules with a view to seeing whether there was any- 
thing in restraint of trade. It was not difficult to find one in 
restraint of trade, for Rule 19 provided that ‘‘ should any member 
. « »« « geta non-society man into employment while a member 
is out . . he shall be fined not more than £1.” The 
learned judge also found that since the foundation of the society 
about 25 per cent. of the amount paid out for benefits had been 
paid out in respect of strikes. Although it has been held that 
where the innocent purposes of a union can be severed from the 
illegal purposes, the Court will enforce performance of the innocent 
rules, yet the learned judge came to the conclusion that in this 
instance the whole of the rules were tainted with illegality, and 
none of them could be enforced. In the result, the unfortunate 
plaintiff was deprived of any means of redress. 

THe Society oF ENGINEERS (INCORPORATED).—The second of 
the series of vacation visits arranged for the present session took 
place on Friday, June 3rd, 1910, when, by the invitation of Mr. 
A. L. C. Fell, chief officer of the London’ County Council tram- 
ways, a number of members and their friends visited the Central 
Car Repair Depdt at Charlton. The site of the depdt is’ at 
Woolwich-road, Charlton, on the south bank of the Thames, and 
is nearly 7 acres in extent, rather more than one half being at the 
present time occupied by buildings, while extension works are in 
progress. The smiths’ shop, 130ft. by 34ft., contains two 5 cwt. 
electrically driven Massey pneumatic power hammers, a forging 
machine, a 10 ewt. drop hammer, one 6ft. by 2ft. 3in. forging and 
annealing furnace, and thirteen smiths’ hearths. The machine 
shop, 143ft. by 43ft., is fitted with modern milling, slotting, screw- 
ing and drilling machines and lathes, and contains a 3-ton over- 
head travelling crane (three-motor type). In the wheel shop is a 
150-ton wheel press, a tire hearth, and special tire-boring mills 
and tire-turning lathes, while the truck-overhauling shop, 195ft. 
long by 46ft. wide, contains two 5-ton overhead travelling cranes, 
and has accommodation for twenty-eight pairs of trucks. Other 
departments include the traverser way, inspection shop, paint 
shop, tool-room, small gallery (containing lathes, drilling machines, 
and small tools), large gallery (comprising the offices, testing - 
room, plough shop, motor shop, controller shop, and other equi; - 
ment), and the advertisement plant, which is a steam-heated 
drying apparatus for paper-slip advertisements. The power 
supply is by three-phase high-tension current from Greenwich 
Generating Station to the transformer-room, where it is trans- 
formed down to low-tension current at 220 volts, and distributed 
to sectional distribution fuse-boxes in the works. The heavy tools 
are motor driven, while the ordinary and light tools are grouped 
and driven by motors. With the exception of traverse motors, all 
the motors are short-circuited rotor three-phase type. Lighting 
is effected by flame ares throughout the smiths’ shop, machine 
shop, truck shop, and galleries, and by incandescent lamps 
between car-ways in the paint and inspection shops. There is a 
two-storied mess-room, with kitchen on the ground floor, and a 
cloak-room is provided, with expanded metal lockers for each 
employé. The premises are heated throughout by means of 
steam-heated units and small fans, 
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THE CANADIAN HYDRAULIC LIFT LOCKS. 
By WALTER J. FRANCIS, C.E., Montreal. 
No. IV.* 
THE PETERBOROUGH HYDRAULIC LOCK, 

Fic. 15 shows a side view of the Peterborough lock. 
Most of the differences between it and the Kirktield 
lock have already been referred to in a general way at 
the beginning of this description, so that it will only be 
necessary to dwell on two or three of the special features. 
Fig. 16 is an interesting view showing one of the rams at 
full stroke, namely, 65ft.; see also Fig. 17. 


of three-throw single-acting pressure pumps, shown in 
Fig. 20, which are actuated by one of the 15in. horizontal 
“Crocker” type turbines illustrated in Fig. 23. The 
turbines operate under the 65ft. head of the upper reach, 
and the whole arrangement of auxiliary machinery regu- 
lates itself automatically from the stroke of the accumu- 
lator ram. The accumulator differs from the regular 
type by having its ballast box directly on the top of the 
ram instead of being of the usual annular form, the 
advantage so gained being an efficient bracing of the 
accumulator press to the surrounding walls of the tower. 


The air compressor—Fig. 21—built under the patents 








Fig. 15—SIDE Vi: W OF 


The rams of this lock have, at the time of writing, 
been in the water six years, and have been operating 
five and a-half seasons. There is no sign whatever of 
scoring or of corrosion. Common axle grease is used as 
a lubricant. Both rams have the clear greyish-brown 
colour frequently observed in the barre] of a well-used 
shot gun. The stuffing-boxes are repacked about once in 
a season, generally by the addition of a new hemp pack- 
ing ring. 

Fig. 18 shows the gate operating mechanism. In this 
instance the gate engine, a three-cylinder Brotherhood 
engine, shown in Fig. 19, is fitted on the gate axis, 
and it actuates a pinion connected by a sprocket chain 
to a spur wheel on a shaft running across the top of 
the gate. On either end of this shaft is a pinion 





PETERBOROUGH LOCK 


of the Taylor Hydraulic Air Compressing Company, of 
Montreal, is in a void in the breast wall. It gets the 
supply of water from the upper reach. The air to be 
compressed becomes entangled with the water passing 
through a peculiarly constructed headpiece at the point 
of inlet, and is then dragged down by the water to a 
depth considerably below the elevation at which the 
water escapes, being collected at the lowest level and 
thence delivered for use. The bottom of the headpiece is 
about 10ft. below the surface of the water, and is con- 
nected by an 18in. down pipe, with a collecting tank 85ft. 
below it. The down pipe descends in a 42in. shaft, and 
the tank, 11ft. in diameter, is in a chamber 14ft. in dia- 
meter. As the collecting tank is bottomless, and on legs 
raising it 6in. clear of the floor, the water after leaving the 











Fig. 1©—PETERBOROUGH LOCK—VIEW FROM DOWNSTREAM 


engaging with a segmental rack bolted to the masonry. 
Its operation is readily understood from the cut. 
Mechanically it gives complete satisfaction. The serious 
objection to floating débris lodging in the teeth of the 
pinions and racks, however, led to the change of this 
detail for Kirkfield. Fig. 18 also shows the air chambers 
introduced to obtain buoyancy in the steel gates. 

The accumulator for supplying water under pressure to 
the main presses to make good any slight leakage of the 
large glands or the adjustment of the relative height of 
either chamber, and for the operation of the gates and 
capstans, has a ram 20in. diameter with a stroke of 
30ft. 6in. It receives its supply from either one of a pair 


* No. IIL. appeared May 20th. 


air bubbles collected in the top of the tank, rises in the 
42in. shaft and escapes through an outlet about 17ft. below 
the inlet level. The imprisoned air in the collecting tank 
is under the head due to the column of water from the 
water line within the tank to the point of escape, which 
in this case is about 28 lb. per square inch. From the 
collecting tank the air is conveyed by pipes to the pump 
room, and from there to the seal tubes to be used for in- 
flation and for pumping. The capacity of the compressor 
is 300 cubic feet of air per minute. 

The Taylor air compressor was adopted for three 
reasons ; the first being its automatic operation, the second 
the absence of moving parts, and the third the cheapness 
of its installation. It will be observed that in this instance 


| practically no additional excavation was 
account of its use, and the saving of concrete 
duction of the shaft and voids went a long 
paying for the metallic parts. 
perfect satisfaction. 

The air lift, which is entirely automatic in its ope 
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Fig. 7—RAM AT FULL STROKE 


and receives its air from the Taylor air compressor, js 
somewhat of a novelty, and in connection with the com- 
pressor it is very economical and convenient under the 
existing circumstances. Its duty is to keep the lock 
chamber pits free from water, which it does by pumping 





Fig. 18—-GATE OPERATION 


from one of the wells in which the drainage is collected. 
[his device consists of a simple pipe submerged in the 
water at the suction end, where compressed air is admitted 
to it. The discharge pipe is 4in. in diameter. At the 
inlet it is 34in., and extends 35ft. below the surface of the 




















Fig. 19—GATE ENGINE 


water in the well. The suction or inlet is in the form of 
an inverted funnel, 16in. diameter at the large end. At 
this point a small quantity of compressed air is admitted, 
and bubbling up through the water in the pipe makes a 
column of mechanically mixed air and water, which rises 
by virtue of its being lighter than the water surrounding 
the pipe. The actual lift is 29ft. from the water line in 
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we substructure.— The substructure of the Peter- 
h lock, containing 26,000 cubic yards of concrete, 
, interesting example of concrete construction. 
executed the same lines in stone masonry would 
d the cost of the work prohibitive, and it is 
as satisfactory results would have been 
They certainly could not have been more 
Seeing that the writer’s description of this 
lready appeared several times in print, only 
salient features will here be referred to. 
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ll to the water line at the discharge in the lower 


has a batter for a height of 45ft., and above this. the 
shaft is vertical, being 88ft. by 15ft. 6in. For operating 
purposes the inside faces of all are plumb from bottom 
to top. The other sides of the centre tower conform 
to the corresponding sides of the side towers. The 
centre tower is 12ft. wide for the whole height. Gene- 
rally the concrete substructure is divided up into sec- 
tions to provide for variation in temperature and the 
widely different foundation pressures. 

Operation.—The operation of the hydraulic lock 
requires three men—a lockmaster and two assistants, or 
gatemen. The lockmaster is in charge, and is responsible 




















Fig. 20—THREE-THROW PRESSURE PUMPS 


Fig. 22 shows the work with the formwork nearly 
removed, and before the surroundings were trimmed up. 
This view taken with Figs. 15 and 16 will give a clear 
idea of the substructure. The whole is on the solid 
rock which was found at about the level of the pit floors. 

The breast-wall, retaining the upper canal embankment 
is 80ft high, 126ft. long—across the lock—and 40ft. wide. 
At about 15ft. above the bottom of the pits, it contains 
a machinery room 12ft. wide, 17ft. high and 110ft. 
long. At the level of the original surface of the ground it 
is pierced longitudinally by a roadway 14ft. wide and 21ft. 
high. The top is formed into two waterways and for the 
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Fig. 2I-AIR COMPRESSING ARRANGEMENTS 


reception of the gates. Wing walls extend towards the 
embankment to make up for the slopes. Voids are 
formed in it for passages, stairways, flumes and shafts. 
Pilasters, string-courses and cornices have been intro- 
duced for effect, and were made in the solid as the work 
progressed. 

The towers, three in number, are on the same trans- 
verse centre line as the wells. In round numbers the 


total height of each from the rock bottom up is 100ft. 
Each of the side towers has ‘a base 29ft. 6in. by 
40ft. Sin., decreasing to 24ft. 6in. by 30ft. 6in. at the 
top of the side wall, 


From this point upward the base 





for the structure. Two gatemen are required, one at the 
lower end and the other at the upper, to open and close 
the gates, and to operate the capstans. The gatemen 
also take charge of vessels at about 200ft. on either side 
of the lock. The lockmaster, during operations, stays in 
his cabin on the top of the centre tower and has full view of 
all that takes place. He is also in communication with his 
two assistants by a simple signal system. The lock- 
master has before him the principal levers, and through 
an interlocking system regulates the working of the lock. 
The levers for controlling the gate engines and the cap- 
stans are situated on the wall immediately above the 
respective machines, convenient of access to the gatemen. 
The interlocking sytem is so arranged that the. lock- 
master must set his levers in proper order, and these 
having been set, neither he nor the gatemen can err by 
using their levers at the wrong time. 


In other words, the descending chamber is losing weight 
while the ascending one is constantly becoming heavier. 
It is also necessary that some extra weight be provided to 
overcome the friction of the guides and of the stuffing- 
boxes of the main presses. The area of each lock 
chamber is so great that it requires only an additional 
depth of 8}in. to give an extra load of water of 100 tons, 
which is sufficient for ordinary operation. Any addition 
to this weight will, of course, have the effect of accelerat- 
ing the time of the relative change in position of the 
chambers. The ordinary time required in raising the 
chamber through the whole elevation is about two 
minutes. But this will depend upon the adjustment of 
the main glands, the nicety of the working of the guides, 
and the manipulation of the main valve in the hands of 
the lockmaster. 

















Fig. 23—TURBINES 


An ordinary lockage is conducted in this manner: 
Suppose 100 tons of “ surcharge” has been found to give 
sufficient additional to the descending chamber. The 


| uppermost chamber will then be required to stop with its 


floor 8}in. lower than the bottom of the upper reach. On 
communication being established with the reach, it 
receives from the reach 100 tons more than the lower 
chamber contains, assuming the depth in both reaches to 
be the same. Then the total operations to make the 
lockage, if the gates adjoining the reaches are opened, 
consists in hauling the vessel into the chamber and tying 
her there securely, closing the gates, discharging the 
water between the gates, and opening the main valve ° 
between the presses. The heavier chamber commences 
to descend, the velocity being accelerated uniformly by 
the gradual opening of the valve, until it reaches the 
maximum speed. At about three-quarters of the stroke 
the valve is slowly closed, communication being entirely 
cut off when the end of ‘the journey is reached. The 
change in elevation having been made, the gate valves 
are opened, then the gates are drawn down and the vessel 














Fig. 22—PETERBOROUGH LOCK—CONCRETE SUBSTRUCTURE 


In order to get aclear idea of the complete mode of | 
operation, let us assume that both lock chambers are down | 
at the lower level, empty, as they are at the end of the | 


winter, or when it is desired to prepare them for navigable 
purposes. The annular space in each of the presses if | 
empty will be filled with water. The main valve on the 
connecting pipe will be closed and water will be pumped | 
into one of the presses until the ram, with its superimposed 


chamber rises to the level of the upper reach. An examina- | 


tion of the case will show that it is necessary that the 
uppermost chamber, in order that it shall be able in 


descending to cause the other to take the full upward | 
stroke, must contain a volume of water greater than the | 
This extra amount of water is | 
equal to the volume of one of the rams, since the change | 
that takes place during the relative motion of the two | 
chambers is that the ram of the descending chamber | 


rising chamber contains. 


becomes constantly immersed while the other protrudes. 


or vessels, on being towed out by the capstans, are free to 
go on the journey. 





NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
o'clock on Saturday, June 11th. The following papers will be 


| open for discussion :—‘‘ The Electrification of Murton Colliery, 


County Durham,” by Mr. E. Seymour Wood; ‘‘ Electricity at 
the Shamrock I. and II. Colliery, Herne, Westphalia, Germany,” 
by Mr. Henry Moore Hudspeth. Upon the conclusion of the 
meeting the members will take tram to Armstrong College to 
witness a demonstration of the ignition of coal dust by single 
electric flashes, after which the paper by Professor W. M. 
Thornton, D.Se., D.Eng., and Mr. E. Bowden, B.Sc., upon ‘‘ The 
Ignition of Coal Dust by Single Electric Flashes,” will be open for 
discussion. 
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DOCKYARD NOTES. 


THE Posen and the Rheinland will join the High Sea Fleet 
in the autumn, when, with the Nassau and the Westfalen, 
they will form the first Dreadnought squadron of the German 
fleet. 

ORDERS for six cruisers, twelve torpedo boats, and six 
submarines will, it is reported, be given to British ship- 
builders by the Portuguese Government next January. 


THE three sections of the floating dock which Vickers, 
Sons and Maxim, Ltd., have in hand for the Brazilian Navy 
have just been Jaunched. The dock will be big enough to 


raise the Brazilian Dreadnoughts. 


ORDERS have been issued by the Admiralty that all 
engine-room artificers, 5th class, which are the ratings 
assigned to the boy artificers on the completion of their 
training in the mechanical training establishments before 
proceeding to sea service, are to remain in the training 
establishments for an additional period of one month, instead 
of fourteen days as heretofore, to enable them to undergo a 
short course of instruction at the Royal Naval Barracks in 
rifle exercises, splicing, knots, &c., and the giving of 
orders and handling of men, similar to the course now 
undergone by the newly entered acting E.R.A.’s. Men 
who are desirous of qualifying for mechanicians are in 
future to be debarred from doing so if they suffer from an 
impediment in their speech. This is one of the future 
conditions to be considered by-.ofticers when recommending 
candidates for this course, and those acting stoker petty 
officers who have already been advanced to this rating with a 
view to selection for the mechanicians’ course declining to 
undergo that course are to revert to leading stoker. 


ORDERS have been provisionally placed by the Admiralty 
with Yarrow and Co., Ltd., the Parsons Marine Steam Turbine 
Company, Ltd., and J. I. Thornycroft and Co., Ltd., for 
the six “* special’’ destroyers provided for under the programme 
1910-11. Each firm will build two of the boats, the hull 
work, in the case of the order placed with the Parsons Marine 
Steam Turbine Company, being carried out by Denny Brothers, 
Ltd., of Dumbarton. The new vessels will be generally 
of the same dimensions as those built under the last pro- 
gramme, but the speed will be 29 or 293 knots instead of 27, 
as in the last batch. The machinery will be Parsons turbine, 
and oil fuel will be used. 


CANADA’S new warships will be fitted for oil fuel. The 
necessity of the Government’s taking into consideration this 
important development in naval engineering was emphasised 
in the Senate during the debate on the Naval Bill, and it will 
be found when tenders are invited that the specifications will 
call for oil fuel installation. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TIDAL POWER. 


Srr,—As an old advocate of the utilisation of tidal power, you 
will, perhaps, allow me to make some comments upon Mr. 
Horsnaill’s scheme for such works for Langston Harbour, as set 
forth in your journal for May 6th and Mr. Hanseng’s letter upon 
the same in your issue for May 27th. ; 

I am glad to see that since his previous article Mr. Horsnaill has 
come to admit that such works might be made a financial success 
under favourable circumstances. Many others who have been 
taught to look upon tidal power as impracticable would, I believe, 
similarly change their opinion did they give the subject the atten- 
tion he has evidently done. He has also come to see the advan- 
tage of utilising the inflow of the tide over the old system of work- 
ing from an emptying reservoir only, although I admit that much 
depends upon the locality; but dredging can be done very 
cheaply now. ; 

As tidal power varies as the square of the range, I should prefer 
to see works constructed where the tides are greater, such as the 
carrying out of my scheme for so utilising the estuary of the 
Parrett, and others I have at different times suggested. Generally, 
I propose working with a regular head for about three hours during 
each rise and each fall of the tide, or-about twelve hours per lunar 
day, and using the power as developed for such purposes, as its 
intermittency would be little determent, provided its cost is low. 
In my patent specification (No. 14,771, A.D. 1904) the cost of plant 
per horse-power utilised is given at from £2 10s. to £5, according 
to the range, and the annual cost about 10 per cent. upon this, or 
5s. to 10s. per brake horse-power for half time. 

Considering the difference of plan and place, this is remarkably 
near to Mr. Horsnaill’s figures, which work out to about £6 capital 
cost and 8s, annual cost, per half-time horse-power. Although 
both are but rough estimates, they are sufficiently encouraging, 
and afford the best refutation to the allegation, generally made 
without any calculation, that the cost of tidal power is prohibitive. 

I agree with Mr. Hanseng that a number of smaller turbines 
would be preferable to very large ones if my ‘‘ water-chain” is 
deemed too novel. We must not follow precedent too slavishly, 
however, and in view of the large sluices and capacious turbines 
that would be required, iron motor dams on my principle offer 
great advantages as regards facility of construction, &c. 

Like Mr. Hanseng, I consider the combination of a steam plant 
with the tidal power works the greatest drawback to the scheme, 
and, moreover, one that is not insurmountable. 

There are many ways of rendering tidal power constantly avail- 
able, such as its electrical or hydraulic storage, the latter being 
especially applicable where thereare high hills in the vicinity, such, 
for instance, as would be the case if the Duddon estuary afforded 
the power. Where storage is too costly two power plants could 
be worked alternately, or the different time of tide could be taken 
advantage of ; for example, if the Midland counties were supplied 
with electricity by long-distance transmission from large tidal power 
works upon the Severn and Mersey, one would always be supplying 
the energy while the other was at rest, owing to the natural differ- 
ence of the time of tide. Again, with two adjacent plants, one 
may be worked during the rise and fall of the tide, and the other 
about the times of high and low water. Langston and Chichester 
harbours could be used together in this way to afford a large 
amount of cheap and continuous power without the help of steam. 
If only a small proportion of the possible power is required, and 
extreme cheapness not essential, the conjunction of these harbours 
seem to offer an unique opportunity for the trial of M. Decceur’s 
system of obtaining continuous power from the tides. His plan is 
to have separate high and low-water reservoirs, the former filled 
near the top of the tide and the latter emptied near the bottom, 





| and especially by those who have used the mixed impulse-reaction 
| type of turbine in practice, in which this type of turbine carries 








the turbines being fed from the higher and discharging into the lower 
basin. ‘The head would fluctuate, but the power would be always 
available. The great extra cost of the dams to form these separate 
reservoirs generally makes this system inadmissible, but some 
localities seem well adapted for it. Mr. James Saunders, C.E., 
set forth some schemes on the system in the Augineering Review 
for August, 1905, one being for Chichester Harbour. 

Although I have not given much attention to this system of 
working, and am not personally acquainted with the locality, | 
believe it could be easily applied there, somewhat as follows : 
After providing the requisite locks, the sea entrance to both 
Chichester and Langston harbours could be closed, the shallow 
parts by concrete-faced embankments and the deeper by open pile 
work fitted with automatic sluice gates; those on the Langston 
dam opening inwards to admit the tide whenever it is higher out- 
side than inside, and those on the Chichester dam opening out- 
wards whenever the level is lower outside. The motor dam, or 
power-house, would be across the dredged connecting channel 
about Langston, being thus well sheltered. The turbines would 
be fed from the high water in Langston Harbour and discharge 
into the low-level Chichester Harbour. An incidental advantage 
would be that by permanently lowering the water in the latter 
harbour it would enable much foreshore land to be reclaimed and 
sold to help to defray the cost. 

I have not calculated the amount of power which could be utilised 
in the manner indicated above, but take it as about double what 
Mr. Saunders estimates would be derivable from so working 
Chichester Harbour alone, say from 10,000 to 12,000 horse-power. 
Constant power at such a place should be worth £2 per horse-power 
year, at which rate it would pay if the capital expenditure did not 
exceed from £200,000 to £250,000, which would allow £100 per lineal 
yard for the dams, besides the cost of the locks, turbines, &c. But 
I would like to see Messrs. Horsnaill and Saunders discuss this 
suggestion, as both are better qualified than I to do so in this 
instance. 

Considering the great importance that would attach to such an 
experimental undertaking, and the interests the Government has 
in the neighourhood, such a scheme, when well considered and 
planned, should not appeal in vain for Government support as a 
‘*national development,” especially as it would open a large new 
field for the remunerative employment of capital and labour. 

Bradford, June 6th. ARTHUR OATES, 


Str,—Referring to Mr. Hans Hanseng’s letter in your issue of 
May 27th, I think it is fairly obvious that where coal-burning 
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stand-by plant has to be run during half the working hours, with 
coal at double the price it can be procured for at the pit’s mouth, | 
tidal power can only be advantageous for meeting local demands. | 
Factories, untrammelled as regards locality, will establish them- 
selves at the coalfields. 

As regards continuous tidal systems with two or more pounds, 
having direct outlets to the sea, these can be worked advan- 
tageously in conjunction with high load factors, costly fuel, and 
favourable natural conditions, but I do not think such obtain in a 
sufficient degree at Langston Harbour. 

I shall be very pleased to consider Mr. Hanseng’s system if he is 
inclined tosupply particulars either direct or through the medium 
of your columns, but I would suggest that the method be practi- 
cally worked out with correct level curves for Langston Harbour 
or some other actual site. 


Ipswich, May 8th. W. O. HoRSNAILL. 


RE IMPULSE AND REACTION STEAM TURBINES. 


Sir,—The very interesting article by Sir William White, 





which appeared in your issue of the 27th inst., must have 
been read by a large number of your readers with some surprise, 


all before it in many ways as a power-producing piece of apparatus. 
I have read the article with some interest, and also the paper by | 

Mr. Parsons on the subject of the application of his type of turbine 

to the driving of low-speed propellers by means of reducing gear. 
Mr. Parsons stated that with the type of gear that he used he 


showed a power-transmission efficiency for the mechanical reducing 


gear of 98.5 per cent., and that on a vessel that was fitted with 
his combination of high-speed turbine and low-speed propeller, 
that when the turbine ran at about 1460 revolutions per minute 
and the propeller at 73.3 revolutions per minute, that the shaft 
horse-power was at top vessel speed 1095 and that the steam con- 
sumption was equal to 14.31b per shaft horse-power hour. 

Now, Sir, accepting Mr. Parsons’ figures of the efficiency of | 
the mechanical reduction gear as 98.5 per cent., then the steam | 
per brake horse-power on the turbine was equal to 14.06 lb. per 
hour. 

I have just returned from Berlin, and whilst there I have ascer- 
tained what the steam consumption would have been for a Curtiss- 
Rateau mixed type of turbine of exactly the same power and 
revolutions, working under the same conditions that Mr. Parsons 
gave in his paper—and it is stated that the turbine can be supplied 
in this country by a very large firm which has recently taken this 
type of turbine up for manufacture—that the steam consumption | 
per turbine brake horse-power would not be more per hour than 
12 5 Ib. 

Now, assuming that we use Mr. Parsons’ type of gear, or the same 
make that he did, with a power transmission efficiency of 98.5 per 
cent., we find that the steam consumption per shaft horse-power 
would have only been under exactly the same working conditions 
at 73.3 revolutions per minute for the thus efficient propeller, 
12.7 lb. per hour, which is a saving on Mr. Parsons’ own tigures of 
no less than 11.2 per cent., or it shows that Mr. Parsons’ 
vessel used 12.5 per cent. more steam per shaft horse-power 
than a vessel that might have been fitted with this mixed 
type of turbine under the same conditions of steam and vacuum, 
which goes to show that either Mr. Parsons’ turbine is not so effi- 
cient or that his gear does not have an efficiency of 98.5 per cent. 

If Admiral Oram’s statement is true as regards the increase in 
propeller efficiency, and that evidently the high-speed propeller 
was just as efficient as the low-speed type, that has been the 
result of vast experience in the past. Then why did Mr. Parsons 
select a propeller running at only 75.4 revolutions per minute | 
instead of one running at, say, 200 revolutions per minute for his 
10.66-knot boat ? 

I had the pleasure of being present at the meeting which Sir 
William White is referring to, at which Admiral Oram made the 
statement that he found in practice that there was very little fall- 
ing off in efficiency in the case of the high-speed propellers as used 
on the turbine ships as that found in the case of the slower-running 
reciprocating-engined ships. 

But Admiral Oram did not state at what revolution speed the 
reciprocating-engined ships he was referring to ran. I am of 
opinion that he was referring to a revolution speed of about 
240 revolutions per minute for the old reciprocating steam-engined 
cruisers. If so, it is easy to assume that he would be right, and 
that the propulsive efficiency per shaft horse-power, as com- 
pared with the effective ,thrust between 240 and 320 revolutions 
per minute as used on the top speed of the later turbine-driven 
boats, would perhaps be about 4 per cent.; but still the steam used 
per effective horse-power hour would be in favour of the slower 
speed reciprocating-engined ship, quite apart from the better 
manceuvring power given by the slow-speed propellers and the 
high reverse torque that can be got by the reciprocating engines 
installed. 

The assumption that can be made from the above statement 
that the high-speed propeller is almost as efficient as the slow-speed 
one has led many people to think that such applies to really slow- 
speed propellers, such as those used in the great merchant ships of 


| acceleration, and other factors foreign to ‘‘ train resistance,” 





the cargo or tramp type. These vessels run at, say, 10 knots as an 


average, and the above statement is not true as applied to the 
as generally the best efficiency in these slow-speed boats is obtained 
when the revolution speed for the propeller does not exceed 80 to 
100 revolutions per minute. Therefore the statement that Admiral 
Oram made was only as applied to such vessels as cruisers which 
have a speed of perhaps 20 knots for full power, and not to the slo 
merchant vessel, in which the cost of propulsion is a very pit 
item to shipping, and which must rely on economical slow. running 
propellers. g 


London, May 31st. WILLIAM P. Durrnatt, 


TRAIN RESISTANCE, 


Sir,—Permit me to call the attention of your many readers 
interested in train resistance to the paper read this month at the 
spring meeting of the American Society of Mechanical Engineers 
by Professor Schmidt, giving the results of a series of over thirty 
tests with freight trains upon 91 miles of practically straight track 
of the Illinois Central Railroad. 

The results are set forth in tables and diagrams which will doubt. 
less be found interesting and valuable, as they clearly demonstrate 
that train resistance varies not only with the speed, but also with 
the average weight of the cars of which the train is « mM posed 
The data collected is considered to warrant the conclusion that 
winds up to 20 miles per hour velocity do not influence train 
resistance except to a very small extent, same being included jn 
the plotted results. Other interesting points touched upon relate 
to the influence upon train resistance at atmospheric temperature 
through its effect on the lubrication of the journals, and the sup. 
prisingly regular decrease in train resistance over about the first 
ten milesof journey due to variation in the lubrication caused by 
increase in journal temperature. 7 

The results deducted point to the advantage of large wagons 
in one very important aspect, which I do not think was dealt with 
in the discussion upon Large v. Small Railway Wagons | remember 
following in your columns some years ago, a case in point being that 
a train of 20-ton cars at 30 miles per hour offers a_ resistance of 
10 lb. per ton, whereas that of a train of 70-ton cars at same speed 
is only 44 lb. per ton. 

The diagram herewith further illustrates this. 
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RELATION BETWEEN RESISTANCE AND AVERAGE CAR 
WEIGHT AT VARIOUS SPEEDS. 


Range over which the train data for all of the tests varied is as 
follows :— 

Total train weight, min., 747 tons ; max., 2908 tons ; No. of cars 
per train, 26 to 89; av. weight of cars comprising the train, 
16-12 tons min. to 69-92 tons max.; train length, 1120ft. to 3480ft.; 


| wind velocities up to 20 m.p.h.; temperatures, 34 deg. Fah. to 
| 82 deg. Fah.; weather, both fair and wet. 
| long, of which only 7850ft. was curved. 


The track was 91 miles 
It was carefully surveyed 
The max. grade against north-bound traffic was 29ft. 
31-9ft. against south-bound traffic. Grades, 
which 


beforehand. 
per mile, and 


means the number of Ib. of tractive effort required for each ton of 
train ino er to keep it in motion on straight and level track at 
uniform speed, have been eliminated in plotted resnits. The average 
deviation (for all tests) of calculated resistance from the mean 
values derived from curves is about 6 per cent. above and 7 per 
cent. below the mean expressed in percentage of the mean values, 
London, E.C., May 31st. Ws. Yoratu Lewis, 


TYNE AND SOLWAY CANAL. 

Sir, —When making reference to my paper on a proposed canal 
between the Tyne and the Solway Firth in your issue of last week, 
you stated that no mention was made of the method of constructing 
the tunnel, although it would be of stupendous dimensions. 

Allow me to point out that while the character of the paper 
rather precluded detailed description of the works, yet. careful 
consideration was given to the method of their construction, and 
the estimated cost of the tunnel was based on prices considered 
to be sufficient by two eminent contractors experienced in tunnel 
construction. 

Referring to your further remark that a Dreadnought could not 
proceed at six miles an hour throuzh the tunnel, | may mention 
that my statement as to the speed which would be possible for 
such ships, was not made without consulting one of our leading 
authorities on the subject. 

J. Watt SANDEMAN, 


Newcastle-upon-Tyne, June 8th. 


“THE NEW HOME OF THE CIVILS.” 


In your issue of the 3rd inst. you publish a letter from 
in which he attempts to resuscitate the old 
Surely this was finally 
1908, 


Sir, 
‘¢M. Inst. C.E.” 
suggestion of an ‘engineers’ club.” ; 
disposed of at the special general meeting of April 3rd, 
when we applauded the remarks of Sir William White to the effect 
that it would not be in accordance with the ‘dignity and welfare 
of the Institution to make the new building” in the nature of 
a club. 

F. 


Westminster, S.W., June 8th. HUDLESTON. 








Desk CALENDAR.—A useful desk calendar which is provided with 
monthly cards has been sent to us by the firm of A. C. Potter and 
Co., of Lant-street, London, S.E. Combined with this calendar 
there is also a novel form of calculator, with the aid of which it 1s 
possible to find the discharge in gallons per hour of pumps having 
a 3ft. stroke and barrels of various diameters. The discharge of 
water over weirs of different dimensions and descriptions can also 
rapidly be found with the aid of two similar calculators. 

Roya. InstrruTioN.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 6th inst., the Duke of Northumberland, K.G., president, 1 
the chair. Dr. Martin O. Forster, F.R.S., Mr. H. Grindell: 
Matthews, Professor Percival Lowell, Mr. M. Riiffer, and Lady 
Truscott were elected members. The chairman reported the 
decease of Sir William Huggins, a manager and vice-president of 
the Institution, and of Professors 8. Cannizzaro and G. F. darker, 
honorary members, and resolutions of condolence with the relatives 
were read and adopted, 
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RAILWAY MATTERS. 





We hear that the Tramways Department of the | 


Corporation of Birmingham have adopted electric welding for the 
joints of their tramway rails. 


Giascow Corporation tramway traffic receipts for the | 
year just closed totalled £893,000, an increase of £4000 on the pre- | 


yious year. ‘Twenty-two million passengers were carried, an 
advance of nearly one million. 

A new signal box has been erected at Addison-road 
Station just north of the footbridge, and is called Addison-road 


Middle Box. It is built over the running roads, so, besides the | 
advantages gained by its central position, it should improve the | 


train working in toggy weather. 

Ir is reported that plans are under consideration by the 
Boston and Maine Railway for the elimination of coal and oil- 
burning locomotives in the Hoosac Tunnel in Massachusetts, 


of electricity, and only electrical engines will be used to draw the 
trains through the tunnel. 

Tue Paisley District Tramway Company is engaged 
in a scheme of extension which is expected to be complete in 


August, and which will cost about £40,000. The new tramway line | 


is four miles in length, and will connect Barrhead with Rouken 
Glen. When completed it will afford a circular route in connection 
with the Glasgow system from Glasgow to Rouken Glen. In con- 
nection with this work Spiers Bridge has had to be enlarged at a 
cost of £5000. The Clyde Valley Company are to supply the 
electric power, 

AccoRDING to a contemporary, the assistant station- 
master at Rochefort has invented a simple arrangement by which 
an ordinary bicycle can be used by engineers and officials for 
inspecting railway tracks. This consists of a fork, which runs 
before the front wheel and keeps it on one of the rails, while a 
second rod with small castors to Some it in place runs along the 
other rail, and thus preserves the balance of the cycle. The whole 
affair weighs about 36 lb., and can thus be carried on the bicycle 
when the rail is left for the road. 


Tur Canadian Minister of Railways recently announced 
that the construction of the Hudson Bay Railway will be begun by 
the Government at once. The first work that will be given out 
is the bridge that is really the beginning of the road, which is to 
start from the Pas Mission, to which point the Canadian Northern 
has already built. It isnot yet decided whether the mouth of the Nel- 
son or the Churchill will be the northern terminus of the road, anda 
steamer carrying a location party will be sent north this summer 
to make a choice of the terminal point. In the meantime the 
construction of 160 miles of the road can be pushed on, irrespective 
of the terminus. It is believed that the road will lead to the 
development of valuable iron ore deposits in a part of the country 
traversed, 

Ir is reported that Baron Marschall von Bieberstein, 
the German Ambassador, recently called the attention of the 
Grand Vizier to the fact that the American scheme for the con- 
struction of railways in Asia Minor, which secured exclusive 
mining rights over an area of 80,000 kiloms. of territory, infringed 
the existing mining law, which constituted one of the conditions 
stipulated by the Powers as a return for their assent to the 3 per 
cent. increase in the import duties made in April, 1907. In con- 
sequence of these representations, the American project, which 
was recently approved by the Council of State, has now been re- 
ferred for examination to the Ministry of Mines, and it is believed 
that it has received a serious setback, if it has not been entirely 
compromised, 

AccoRDING to a consular report, in November, 1909, 
the through railway line from Moji to Kagoshima was completed, 
and Kagoshima, the most southerly city of Japan, can now be 
reached from Tokyo in about forty-six hours. The portion of the 
line which has just been opened is from Hitoyoshi to Yoshimatsu, 
a distance of 20 miles, and is part of the Higo-Satsuma section, 
extending from Yatsushiro to Kagoshima (94 miles). This section 
has presented great engineering difficulties. The greatest gradient 
on the line, between Yatsushiro and Yoshimatsu, is 35, and for 
the first time in the history of Japanese railway engineering the 
loop system has been adopted. The main difficulty was the con- 
struction of the Yatake tunnel, 6877ft. long, which occupied over 
three years. The Higo-Satsuma section has sixty tunnels (with a 
total length of 55,493ft.), eighty-nine bridges (7460ft.), and 199 
culverts. The total cost was about £1,600,000, or about £17,000 
per mile. 

Accorp1NG to reports attributed to Mr. Louis Brennan, 
he has granted a licence to Major John E. Bellaine, one of the 
original promoters of the Alaska Central Railway, for the extension 
of that railway on the Brennan mono-rail system for a distance of 
about 100 miles. The object of the extension is to connect the 
line with rich coalfields situated about 185 miles north of Seward, 
which are said to contain seams of bituminous and anthracite coal 
up to 38ft. in thickness. It is possible that the 100 miles may be 
increased to 1000 miles, but in the meantime, Major Bellaine has 
undertaken to finish the present extension by December, 1912. 
He estimates that the cost of rails will be £374a mile, sleepers £56, 
labour, equipment and other expenses £550, or about £1000 a mile. 
He proposes to start working with two cars, each capable of 
carrying 50 or 60 passengers, and of making two journeys a day at 
20 miles an hour. He estirnates the receipts will amount to a total 
of £40,000 a year. 


In a paper read before the Central Club, at Buffalo, on 
May 13th, Mr. Frederick Darlington stated that estimates 
recently prepared for the electrification of about 100 miles of 
single-track railway, with about 25 miles of side tracks and with 
heavy grades to be climbed and very heavy and frequent trains to 
be handled, show the total cost of direct-current transmission and 
distribution apparatus, including sub-stations, to be £476,200, and 
for single-phase alternating current with transformer stations 
£202,200. This was calculated for 1500 volts on a third rail for 
direct current and 11,000 volts on an overhead trolley for single- 
phase current. The difference in cost of the two distribution 
systems is £274,000. However, the single-phase locomotives for 
the same railway would be more costly than direct-current loco- | 
motives by about £74,900, but this amount is only about one- | 
(juarter of the difference in the cost of the transmission and dis- | 
tribution appliances. | 


Ir is stated in the Railway Club Journal that the 
London, Brighton, and South Coast Railway has just made a | 
much-needed and important change in the head codes used for 
denoting the destination of trains. Hitherto these have comprised 
plain white dises, white disc with green or black centres, white 
with a black cross, white with black horizontal lines, and the | 
“special train” board—two black diamonds side by side ona white 
ground, Distinctive as these may have been in the daytime, they 
were utterly useless at night, forall varying signs had perforce to 
be shown by combinations of white and green lights. | Hencefor- 
ward a white disc by day will represent a white light at night, and a 
white dise with a black cross will be the sign for a green light at 
night. Thus the day and night codes will synchronise, but even 
now the plan does not seem equal to that employed by the Great 
Eastern, where the green light is indicated in the day code by a 
green disc with a white rim. The change will prove welcome to 
travellers on the London, Brighton, and South Coast Railway, as 
well as to the staff, for the code hitherto in use was probably the 
ya complex and unsatisfactory that could be found on any | 
ine, | 





| S.OTES AND MEMORANDA. 


A NuMBER of residences in suburbs of Chicago have 
recently been built of ordinary conduit tile. In the foundation 
four-way tile has been used with a 6in. concrete wall on the out- 
side. Above the foundation a 5in. one-way tile was used with 3in. 
| to din. of concrete on the outside. This outer coat of concrete was 
in some cases bush-hammered and in others scrubbed while green 
| to expose the aggregate. 


| Iv is announced that the generating plant of the 
| Shawinigan Water and Power Company is to be more than 
| doubled by the addition of a new power-house of 75,000 horse- 
power to the existing 55,000 horse-power plant, and taking its 
water supply through pipes from the same forebay. According to 
the Canadian Electrical News, the distribution system of this 
company is the largest in Canada, consisting chiefly of 50,000-volt 
| lines of aluminium on wooden poles, and including a 25,000-volt 


| subfluvial cable 7000ft. long, at Three Rivers, Quebec. 


Should the change be made, a power plant will be established near | 
South Adams, the tunnel will lighted and ventilated by means | 


THE site which the Glasgow Corporation recently 
acquired for a new generating station is as near as may be an ideal 
site for such a purpose. It abuts on the river Clyde, thus furnish- 


| ing an abundant and continuous supply of water for condensing 
| purposes ; it is in close proximity to a railway siding which ensures 


a cheap and easy supply of coal; it is within a few yards of the 
existing network, and will therefore be easily joined up; and it 
was purchased at a remarkably low price, viz., 8s. a square yard. 


| There will be nothing further done, however, as regards getting 
| out schedules and specifications for buildings and plant for the new 


station for at least a year. 

THE provision of a quick stoppage is an advantage 
hitherto restricted to direct-current motors, which can act as 
generators ; with alternating induction motors the braking must 
be produced by external means. A suggestion of Mr. A. Héreng 
is given in L’/ndustrie Electrique for removing this drawback, by 
providing a suitable excitation for the stator of an induction motor 
during the act of stopping, which enables the rotor to generate 
alternating currents and thus to absorb energy. The desired end 
may be attained hy coupling a small series direct-current machine 
to the motor, connected so that when the main circuit is opened, 
the direct-current machine is coupled to one of the stator phases 
and excites the tield, while the rotor is either short-circuited or 
connected to a resistance. Alternately a rectified current derived 
from one of the rotor phases—in the case of a wound rotor with 
slip rings—may be used to excite the stator field, the current being 
rectified either by an electrolytic valve, a commutator, or other 
means. 

AccorpInG to the Engineering Record, artesian wells 
are used to water about 2,194,674 acres of grazing land in Aus- 
tralia, and the watering of a further area of 380,960 acres by 
artesian bores has been undertaken. In addition, a number of 
private bores have been sunk, so that approximately 3,000,000 
acres will be permanently watered. Many of the rivers of New 
South Wales, according to the last annual report of the Depart- 
ment of Public Works of that State, are simply drainage channels 
running through flat country, flowing after heavy rains and 
dwindling to a chain of water holes during periods of severe 
drought. Graziers in some instances excavated tanks to catch a 
rain water supply for their stock, but this method of storage was 
not always successful. Dams also were built across some of the 
creeks, but owing to the friability of the soil the surplus water soon 
cut other channels and additional dams had to be made. The 
ground water supply, according to the report, lies in some places 
3000ft. to 4000ft. below the surface. 


In a note headed “ Electro-plating Aluminium,” which 
recently appeared in the Electrical Review, it is stated that it has 
hitherto been found impossible to produce a lasting coat of metal 
on aluminium for the purpose of protecting the latter against 
attack by alkalis such as salt, saltpetre and soda. Many patents 
have been taken out on the subject, but none of them have led to 
practical results—the coating in all cases flaked away in time. It 
has been found by a firm in Berlin that this behaviour is owing to 
the presence of a coating of oxide on the aluminium, and that if 
this oxide is first removed, aluminium behaves like other metals, 
and allows itself to be permanently coated with copper, nickel, 
silver or gold without difficulty. The firm has discovered a simple 


way of removing the oxide from the aluminium, and has thus been | 


able to produce very good and permanent coatings. For instance, 


some aluminium spoons coated by this process were boiled for eight | 


hours in a 3 per cent. solution of caustic soda, and then allowed to 


lie in the cold solution for another 36 hours, without any signs | 


of flaking, although at places where the coating had been previously 
intentionally removed the aluminium was completely eaten away. 
This test compares with the treatment which household articles 


would meet with in a year and a-half or two years of washing with | 
soda, &c, Several firms have taken out licences for the process, | 


and electro-plated aluminium articles will shortly be on the market. 


In a paper entitled “ Reinforced Concrete Trestles,” 
which was read some little time ago in America, it is stated that 
as yet, no soil has been encountered in which wooden piles could 
be driven, in which it has not been possible to drive the concrete 
piles. In some soils it is expedient to employ a jet ; in others, an 
ordinary drop hammer, a steam hammer, or a combination of the 
jet with one or the other forms of hammer. It is necessary to lift 
the drop hammer somewhat more slowly for the concrete pile than 
for the wooden pile, in order not to set the driver into vibration 


A cushion of some elastic material must be placed between the | 


hammer and the pile, and with this precaution very little damage 
to the head of the pile results, even after long continued driving. 
As a matter of fact, it is surprising how much punishment a well- 
seasoned pile will stand. hen it is necessary to drive the pile 
below the leads, as is generally the case, the follower is placed on 
top of the cushion. As the Joads on these piles are great it is 


necessary to drive them to refusal, so that accurate knowledge of | 


the required length is necessary. In case it is found that the piles 
so driven do not reach the elevation called for on the plans, the 
depth of the cap is increased accordingly. If it is found impossible 
or impractical to drive the piles to the depth anticipated, they can 
be cut off without difficulty. The cut need not be a smooth one, 
as the casting of the cap will take care of all irregularities of the 
head of the pile. 


Accorpine to the Electrical World six resistance 


| thermometers will be embedded in the walls of the locks at Gatun, 
Panama Canal, in order to determine the degree of heat attained | 
at various stages of the hardening of the concrete. By this means | 
| data will be obtained in relation to the heat produced by the 


chemical changes coincident with the hardening of the concrete. 


The thermometer consists of three parts—a resistance bulb, wires | 


connecting the bulb with an indicating instrument and the 
indicating instrument itself. The resistance bulb is an iron 
cup in which is inserted a coil of wire by means of which the 
temperature is determined. This bulb is embedded in the 


| conerete at any point desired, and two. lead-sheathed copper 


wires connect it with the indicating instrument. The resist- 
ance of the circuit is determined at the time of installation 
and the corrections remain practically constant. Any number 
of bulbs may be connected with a single indicating instru- 
ment, but at Gatun provision is made for eight bulbs. The 
indicating instrument and the switches connected with it are 


mounted on a marble slab, the set being a portable one. By | 


closing the circuit of any thermometer by a push-button switch, 
the resistance is measured and the instrument records it in terms 
of temperature. A small storage battery furnishes the electrical 
energy. The readings from these thermometers will be plotted, 
and in this way a complete graphical record of the varying tem- 
perature of the concrete will be kept. 





MISCELLANEA. 


Ir is stated that Mr. Marconi intends to make a series 
of tests shortly with a view to ascertaining the practicability of 
sending wireless messages across Canada. 


A saFE has been specially constructed for the British 
Radium Corporation. Experiments made by experts proved that 
practically the only metal which would resist the radium emanations 
was lead, and the safe is therefore lined with 3in. lead. 


INTERESTING details are published with regard to trials 
in rapid coaling and provisioning carried out at Wilhelmshaven 
last week by the two battleship squadrons of the German fleet 
and four torpedo-boat flotillas. It appears that the experiments 
were made under conditions similar to those which might be 
expected to prevail in war time, and that the work was carried 
through in record time without any hitch. 


THE British Consul at Wuhu reports that the Wuhu 
Electric Light Company, which is Chinese owned and under 
Chinese management, commenced operations in May, 1909, and 
now maintains a regular supply to some 4000 lights in the native 
city. Additional machinery has lately been imported, with a view 
to providing a night and day supply, and a scheme is on foot to 
make use of electric current as the driving power of the rice clean- 
ing machinery in one of the local mills. 


In the second number of the Bulletin of the Calcutta 
Mathematical Society (1909), recently received, Prof. C. E. Cullis 
continues his discussion of Mébius’s cubic surface, the nature of 
which was explained fully in the first number. In addition to 
several other original papers, a translation is given of the late 
Prof. H. Minkowski’s address on ‘‘ Space and Time,” and the notes, 
abstracts, and lists of current literature render this second number 
as valuable a book of reference to the mathematician as its pre- 
decessor. 


Unver the title “The Most Curious Craft Afloat,” 
Dr. L. A. Bauer gives in the March number of the National 
Geographic Magazine (Washington) an interesting popular account 
of the work of the non-magnetic yacht Carnegie. The article is 
well illustrated from photographs taken by various expeditions sent 
out by the Carnegie Institution of Washington, and some of the 
illustrations enable one to appreciate very thoroughly the diffi- 
culties of magnetic survey work in the remote parts of Canada, 
India and China. 


THE purchase of coal under specification fixing the 
quality and a method of payment according to the character of 
samples as delivered, is urged by the Board of Managers of the 
Geological Survey of New Jersey on the purchasing agents of the 
various State institutions. The State geologist has recently been 
directed to assist such purchasing agents in preparing suitable 
specifications and in making such analyses as are necessary to fix 
payment. The State expends about £25,000 annually for coal for 
some fifteen institutions. 


As an outcome of the demonstrations in rescue work 
in coal mines being made by the United States Geological Survey 
at its experimental stations, four similar stations for the training 
of miners in rescue work have recently been established by the big 
| coal companies of the United States, and plans for several more 
are being considered. The most complete of these private stations 
is, perhaps, that of the Fricke Coke Company, which employs 30,000 
men. Here six men are being trained in the use of the oxygen 
helmet, being given daily drill in an air-tight room filled with 
| irrespirable gases. 


| We hear that the Swedish Government intend to 
expend over a million sterling upon the establishment of an elec- 
trical power station at the Porjus Falls, which are on the Stora 
Lule River, near the Gellivare iron district. Great hopes are 
entertained that a large industry will arise in the regions affected. 
Among other things, it would be possible to treat the low-grade 
iron ore, of which a great many thousand tons are available in the 

| Gellivare district, and of which large quantities have recently been 
exported to Bavaria and other parts of Germany to be made into 
briquettes and treated in smelting furnaces. 





AMERICAN motor car manufacturers are advertising the 
fact in Canada that the use of automobiles is rapidly increasing 
among the farmers of the United States, says Commercial Intel- 
| “igence. Out of 10,000 automobiles in Iowa it is stated 5000 are 
owned by farmers. Kansas farmers spent £640,000 for automo- 
| biles during 1909, and nearly as much the year before. In one 
Nebraska town of 500 population, 40 automobiles were sold last 
| year to farmers near the town and retired farmers in the town. 
| Careful estimates show that the number of automobiles owned by 

farmers in the entire United States is 67,000. 


TRIALS were made in Berlin recently with a machine 
which has been invented by a German aviator named Grawert, and 
| is designed to be used as an automobile, motor boat, and aero- 

plane. The machine is a combination of biplane and monoplane, 

It is equipped with a 50 horse-power Anzani engine, which is to 

propel it, with four passengers, at the rate of 100 kiloms. to 120 

kiloms. per hour. To convert the machine into an automobile the 
| carrying planes are unfastened and then fixed to the body of the 
machine so as to form the side walls of the automobile. During 
trials on uneven ground appreciable speeds were reached with four 
passengers. 

THE Newcastle Chamber of Commerce is making 
renewed attempts to have a naval repairing base established on 
the river Tyne. It is about a year since the previous efforts ended 
in failure, but at a recent meeting of the chamber Mr. Herbert 
Shaw, the secretary, reported that the First Lord of the Admiralty 
had consented to receive a deputation on Thursday, July 7th, on 
the question. The deputation is the result of the Newcastle reso- 
| lution, which was unanimously passed at the meeting of Chambers 
of Commerce in London in March, and thus it will represent the 
| views of the whole of the Chambers of Commerce in the country. 
In addition there will be representatives from Tyneside Corpora- 
tions and the Corporations of Hull and Grimsby, 


Ir is reported in the Electrical Engineer that a sub- 
committee of the Glasgow Corporation, after mature deliberation, 
| have resolved :—‘‘ That it be remitted to the Parliamentary Bills 
Committee to endeavour to get the Government, or a member of 
| Parliament, to introduce a Bill amending the law as to the method 
of the valuation of gas, water, tramway, and electric light under- 
| takings, and giving effect to the recommendations of the Royal 
Commission, which reported in 1902, viz., that in rural areas 
underground gas and water piping, and underground works con- 
| nected with such undertakings, should only be assessed on one- 
fourth of the annual value thereof; and, further, that tramway 
lines and the underground works of electric light undertakings be 
similarly treated,” and in endeavouring to get legislation passed 
with regard to the matter. 


THE advantages of electric heating. were described at 
the Royal Institution on Saturday, June 4th, by Professor J. A. 
Fleming, of London University, who, in a series of experiments, 
showed how water could be quickly boiled in an electric kettle. 
With gas costing 2s. 9d: per 1000 cubic feet the cost of boiling a 
pint of water worked out at about one-fortieth of a penny, he said, 
but no such economy was obtainable in domestic life, because the” 
gas was lit before the kettle was put on, and not turned out until 
after the kettle had been removed. The result was that the price 
worked out at three-fortieths of a penny. By using electrical 
energy at a penny per unit the cost of boiling a pint of water would 
be exactly the same, without considering the advantages. He 
| admitted there was not much prospect of electric heating becoming 
general until the price of current fell, 





IVNVO dIkKS HY3SLSEHONYW 3HL NO WIYM VW3S S.AOINN itvS-8 4:3 1SV1 Y3SEW3AON Ni SWHCM MBN 4O SBLIS—L “314 


June 10, 1910 


i ePavy A 


Ww 


' \ 











NVd 11vS HYO4 NOILVONNO4S 3L3SYONOO-9 “314 NOILO343 4O 3SHYNOD NI ONIAIING NIVW—S “4! 


““n4 eH) 


oa 
= 
a 
Zz 
an} 
es) 
Z 
x 
~ 
= 
SS 


. od lt 
i AvAYs ata aly 


\ 6 ff er 


\ 


ores) 


CMS EQUUS 


J 





o1% 
JN 


i CAUACAV AGATA 
pe 


; 
, 
} 
‘ 
; 
, 
‘ 
' 


, aw, 


— ise- ren ae 
‘ var: Re 
en) ee We 
2 Ss = pate 


; FAVAVATAP 4V~. 


=a hee 
NAN ff _ * 





wars 
Y Uta a FL APD OA PC AVATAVA CA 


“all 


mS 
ae 
—_s 


ae 


Sump a 


f, 
, 


4 


. ‘9 
/Y: eo 














($86 shnd aas uornd .1o8op oq) 


LNIOd NOLSOUM LV LZNVId LIVS LOUK aIdIUuLd 














June 10, 1910 





THE ENGINEER 


593 








| 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


AUSTRIA.—F. A. Brocknaus, Seilergasse 4, Vienna. 

CHINA.—Keuiy AND WALSH, Limrrep, Shanghai and Hong Kong. 
EGYPT.—F. Deimer, Finck & BryLaEnper, Shepheard’s-buildings, Cairo, 
FRANCE.—BoyvRau & Onevitier, Rue de la Banque, Paris. 

Cuapeior & Orn, Rue Dauphine, 30, Paris. 
GERMANY.—AsuER AND Co., 5, Unter den Linden, Berlin, 

F. A. Brocknaus, Leipzic; A, Tweirmnver, Leipzic, 
INDIA.—A. J. CoMBRID@R AND Co., Railway Bookstalls, Bombay 
ITALY.—LOESCHER AND Co,, 307, Corso, Rome; Frareuut Trrves, Corso, 

Umberto, 1,174, Rome; Frateuut Bocca, Turin; Unaico Horr, 

Milan. 

JAPAN.—KeELLy anv Wausu, Limrrep, Yokohama. 
Z. P. Maruya ann Co. Tokyo and Yokohama, 
RUSSIA.—C. Ricker, 4, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA,—INTRRNATIONAL News Co., 83 and 85, 
Duane-street, New York; Susscrirrion News Co., Chicago. 
3, AFRICA.—Ws. Dawson &.Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
‘ CenTRAL News Agency, Limirep, Johannesburg, Capetown, 
Durban, &e., and at all their Bookstalls, 
J. ©. Jura anp Co,, Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 

MELVILLE AND MULLEN, Melbourne. 

TuRNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorvon anv Gorcn, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 

Upron ann Co., Auckland; Craie, J. W., Napier. 
CANADA.—Dawson, W., AND Sons, Linerep, Manning-chambers, Toronto. 

MONTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 
CEYLON.—WwayarRtNa AND Co,, Colombo, 

JAMAICA.—SoLLes and Cockine, Kingston, 
STRAITS SETTLEMENTS.—Kk&LLY anp WALSH, LimitEeD, Singapore, 











Subscriptions received at all Post-offices on the Continent. 





SUBSCRIPTIONS. 


Tux Exoweer can be had, by order, from any newsagent in town or 
country, at the various railway stations: cr it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance). 


Half-yearly (including double number) £0 14s, 64d, 
Yearly (including two double numbers) .. £1 . 


Crorn Reaping Cases, to hold six issues, 28. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below, Foreign Subscribers paying in advance at these rates will 
receive Tak Ena@inggr weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tuk Enoinker, and accom- 
panied by letter of advice to the Publisher. 

Tun Paper Copirs. . Tuick Paper Copirs. 
Half-yearly .. £0 188, Od. | Half-yearly .. £1 Os. 3d. 
Yearly .. £1 16s, Od, Yearly .. .. .. £2 O38 Gd 

(The difference to cover extra postage.) 

Canadian Subseriptions:— 


Thin paper Edition £1 lis. 6d. per annum, 
Thick ,, Re ‘ £1 16s, Od. v 
ADVERTISEMENTS. 


4@ «©The charge for Situations Open and Wanted Advertisements of four 
lines and under is three shillings, for every two lines afterwards one 
shilling and sixpence; odd lines are charged one shilling. When an 
advertisement measures an inch or more, the charge is 10s. per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in ‘‘Tuk Eneinger Directory,” which is 
sent post free on application. All single advertisements from the 
country must be accompanied by a remittance in payment. Alternate 
advertisements will be inserted with all practical regularity, but 

* regularity cannot be guaranteed in any such case. All except weekly 
advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing De; 
Paper are to be addressed to the Publisher, Mr. tytn 
Letters to be addressed to the Editor of Tux ENGINEER. 


Telegraphic Address, “‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 


rtment of the 
hite ; all other 








PUBLISHER'S NOTICES. 





"2° With this week's number is issued, as a Supplement, a Two-page 
Engraving of the Costa Rica Railway. Beery copy as issued 

by the Publisher includes a copy of this Supplement, and Sub- 

scrvibers ave requested to notify the fact should they not receive it. 


H.M.S. BELLEROPHON. 
— Copies of the above fine WOOD ENGRAVING, suitable for framing, 
can be sent on a roller to any address at home or abroad, price 
8d. each, post free, 





CONTENTS. 


Tur Enoinerr, th June, 1910. 


PAG 
Tur PRooress OF ENGINRERING IN SouTH AND CKNTRAL AMERICA, 


No, XIV. (Illustrated.) .. Te Metin oe rad Low ‘sa 81 
Tuk Brusskis Exnipirion. No, IV. cab omh o Sat. WEY dle-as? aa)” ae ee 
GERMAN Suipyarps. No. VII. (Illustrated.) .. .. 2... .. .. 588 
New Satt Works in Cuesuik. (Ilustrated.) .. + we ae 
ELECTRICITY AND THR LAW OF NRGLIGENCK .. .. .. .. .. .. .. 585 
Tue RovaL Prussian LABORATORY .. .. .. 1... 6s ve oe oe 586 
ContTINUITY OF SUPPLY IN MODERN Power Stations. No. TIE... .. 587 


CANADIAN Hypraviic Lirr Locks, 
Dockyarp Nores 


No. IV. . (illustrated.) .. ..  .. 588 
LETTERS TO THE Epiror ee ae ec Pia tae a abe .) 690 


RAILWAY MATTERS .. .. 591 
NOTES AND MEMORANDA 591 
en. Np Rl Bag a ogi NG ieee a eerie 591 
LEADING ARTICLES—Architecture as a Profession SE ae 

Heat Transmission—The Iron Trade .. .. .. .. 2. we ws ee 504 
LITERATURE ee bes as 594 
Suort Norices.. -. 505 


Fuient at tHE Crystal PALACE 


Cam Grinping. (Illustrated.) .. .. .... Oe 
A SHALLOW-DRAUGHT TWIN-SCREW TUNNEL Tue. (Illustrated.) .. .. 597 
PROUREOA OF DOCK: WOMES 5S. eee ce es ee ee Se 
New Typg oF Siege OrDNANCE. (Illustrated.) .. .. 597 


COMPARISON OF THE TENSILE, IMPACT-TENSILE, AND REPEATED-BENDING 
METHODS oF TesTING StreL. (Ilustrated.) .. .. .. 2. . 

AN Improvep Lupricatine Rina. (Illustrated.).. 2. . 

LAUNCHES AND TRIAL TRIPS cee ee ee ee ae ea] 

LETTERS FROM THE PRovINCcES—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Notes from: 
Lancashire—The Sheffield District—North of England—Notes 
from Scotland bee. 65 Gel aed Week oat , a0 





Wales and adjoining Counties . 602 
AUSTRALIAN NOTES.. .. .. .. . 602 
AMMNIOAN TNO ig oe oki- base jad’ xe . 602 
Nores FROM GERMANY, FRANCE, Beiaium, &. .. - 603 
Brirish Parent SpKciFIcATIONS. (Illustrated.) .. . 603 


SELECTRD AMERICAN PaTENTS. (Illustrated.) oR Te 
TWO-PAGR_SUPPLEMENT—THE Costa Rica_RatLway, 









TO CORRESPONDENTS. 


427 In order toavoid trouble and confusion we find it necessary to inform 


corre: 8 that letters of inquiry addressed to the public, and 
i Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 


in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

sar =All letters intended for insertion in Tus ENGINEER, or containing 
questions, 8 be accompanied by the name and address of the writer, 
not ily for publication, but asa proof of good faith. No notice 

whatever can be taken of Y ications. 

4a" =6We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 





H. A. (Sheffield).—We would suggest that you should try “ Well Boring 
for Water, Brine, and Oil,” by C. Isler; E. and F, N. Spon, 

A. W. (Burslem).—(1) The relative corrosion of steel and ordinary wrought 
iron is still undecided; many cases seem to point, however, to the 
superior resistance of the latter. (2) See the various reports by the 
Alloys Research Committee of the Institution of Mechanical Engineers. 
The tests are all accelerated laboratory tests, and are not wholly satis- 
factory, but are the best available. 

Aquas Corrientes (Egypt).—If the ends of a tube bent to a semicircle 
are fixed in a boiler, the tendency of the pressure will be to blow the 
tube out of the holes in which it is expanded. This is obvious. If the 
ends of a semicircular tube are fixed, one in the lower and the other in 
the upper drum of a water-tube boiler, the pressure will act in precisely 
the same way to blow the tube out. This also is obvious, If the upper 
and lower drums are united by a straight tube there will be no tendency 
to blow it out. The action on a partially bent tube will be less than 
that on a semicircular tube. In the case we discussed on the 13th 
of May, one end of a curved tube was not properly rolled into the lower 
drum shell; hence the accident, which would not have occurred had 
the tube been straight. We hope this will solve your difficulties. 


INQUIRIES. 


VACUUM PANS FOR BREWERY PURPOSES. 

Sir,—Can any of your readers tell me what book gives the best. infor- 
mation on the construction and working of vacuum pans for brewery 
purposes ? p te oy 

June 7th. aay 

DISINFECTING PLANT. 

Sir,—I am anxious to get into touch with a few makers of disinfecting 
plants, particularly that known as the Marot, and shall be glad if any of 
your readers can assist me. M.S. 

June 9th. 


ERRATUM. 


In the article on the Horseferry-road Station of the Westminster Electric 
Supply Corporation, appearing in our last issue, the name of the firm of 
‘James Howden and Co., Limited, of Glasgow,” was wrongly given as 
“ Howden Brothers.” 





MEETINGS NEXT WEEK. 


MANCHESTER ASSOCIATION OF ENGINEERS. — Saturday, June 11th, at 
7.30 p.m., at the Grand Hotel. Quarterly meeting. 
Junior Institution OF ENGINEERS.—Saturday, June 18th. Visit the 


Garden City, Letchworth. Train leaves King’s Cross at 1.45 p.m. 

Tue INstitvtion OF Gas EN@INEERS.—Tuesday, Wednesday, and Thurs- 
day, 14th, 15th, and 16th June, at the Institution of Mechanical Engineers, 
Westminster. Annual general meeting. Friday, June 17th. Visit the 
Croydon Gasworks. 

Royal METEOROLOGICAL Socigry.—Wednesday, June 15th, at 4.30 p.m., 
at 70, Victoria-street, Westminster, 8.W. Paper, ‘‘ England, Abyssinia, 
the South Atlantic: A Meteorological Triangle,” by J. I. Craig, M.A., 
F.R.S.E., F.R. Met. Soc. 
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Architecture as a Profession. 


CIVIL engineering and architecture are closely 
allied. Indeed, long ago the engineer was an archi- 
tect and the architect an engineer. In modern 
days a difference exists, well marked and clearly 
defined. None the less, it is bridged over here and 
there. So much in common may be found that in 
certain respects that which is true of one profession 
may be taken as true of both. Under the condi- 
tions a useful lesson may be drawn by would-be 
engineers from the experience of would-be archi- 
tects, very clearly, and withal gloomily, set forth in 
a warning just issued by the Executive Council of 
the Guild of Architects’ Assistants. The Council 
desires to draw the attention of the public “ to the 
present overcrowded state of the architectural pro- 
fession, and to warn parents of the inadvisability 
of placing their sons as pupils to the profession at 
the present juncture, unless they are fully satisfied 
of their ability, sufficiency of capital, and social 
position in order to form a practice of their own on 
completion of their articles, or that an official 
appointment of some kind is assured.” The con- 
struction of the warning leaves something to be 
desired ; but its meaning is perfectly clear. There 
is no such thing asa Guild of Engineers’ Assistants. 
If there were its executive council might with equal 
propriety frame a similar warning. 

Architects of experience, aware of all the facts, 
have cast about for a remedy. There is, of course, 
only one. To wit, a limitation of the number of 
architects, or rather of men who claim to be 
architects. The sole way that suggests itself is 
registration. This means that no one shall pretend 
to the practice of architecture until he has passed 
an examination and received a diploma from 
some adequate authcrity. The question what is 





an architect remains untouched. It is questionable 


if registration would cure the evil. It certainly 
would not unless some means existed of punishing 
pretenders. The Society of Architects has been 
trying to get a Bill through Parliament. 1t holds 
that an architect should be placed under the same 
rules as medical men and lawyers, and be punish- 
able if he practises without registration. The Bill 
has been opposed, however, on the ground that it 
is unworkable, because it is impossible to scheme 
a system of examination that would fairly test the 
knowledge of a candidate. Be that as it may, the 
fact remains that many young men who have passed 
the highest examination of the Royal Institute of 
British Architects are glad to earn thirty shillings 
a week. Precisely the same thing may be said of 
hundreds of young engineers who have passed high 
examinations—civil, mechanical, and electrical. 

But let it be assumed that registration is enforced, 
and that a stiff examination has to be passed. What 
would be the result ? We may consider the question 
from two points of view. In the first place it is by 
no means certain that any examination would 
exclude a sufficient number of men; something 
more would be required, and indeed we are told 
that the Royal Institute of British Architects will 
only permit about one-third of their candidates to 
pass the final examination. Examinations do not 
constitute a legitimate means of keeping down 
numbers. Ostensibly, at least, they are intended 
to test the knowledge of candidates. To use them 
for the purpose of keeping candidates out seems to 
be very unfair. It would be infinitely more honest 
to announce that under no circumstances will more 
than a certain number be passed each year. 

The second difficulty is that numbers of men are 
doing architects’ work who do not claim to be 
architects at all. The big hotels, churches, and 
public buildings to be constructed each year are 
comparatively few. The demand for the skilled 
architect is also and consequently small. But the 
building of shops and villas extends to infinity, and 
as a rule these are all designed and the designs 
carried into practice by builders’ foremen. It would 
be impossible to compel these men to pass examina- 
tions or submit to registration—they do not call 
themselves architects—and the real architect 
is supposed to regard with contempt work of this 
kind. There are two ends to the profession, a high 
and a low end, and it passes the wit of man to 
draw the line and say, “ Here registration must 
begin,” or “Here ‘it may leave off.” In various 
ways a condition of things very similar exists in 
engineering, both civil and mechanical. Say or 
do what the various Institutions may, there will 
always exist men carrying out work-—not infre- 
quently important work—who could not pass an 
examination to save their lives, and would not be a 
bit more useful if they did. 

Any one undertaking to effect improvements 
must, furthermore, bear in mind that those who 
have to spend money have an abundant lack 
of faith in the passing of examinations as a guarantee 
of ability to spend it rightly. Knowledge is of no 
avail unless the possessor of it is able to apply it in 
practice. But this in itself is an art; in the highest 
form it is an attribute of genius. It is extremely 
difficult to see how any kind of examination could 
furnish adequate evidence that it was possessed. 
Nothing but practical evidence supplied in the 
oftice, the shops, or the works can settle the point. 
This all means that architects, like engineers and 
poets, are born, not made; and a young man may 
be a dreadful failure notwithstanding his happy 
knack of passing the stiffest examinations. 

It so happens that about fifty boys out of every 
hundred want to be engineers. Very few, we think, 
desire to become architects. It seems curious, 
therefore, that the profession should be overstocked. 
Doubtless the plethora is comparative. There is 
too little work to go round. To most men, how- 
ever, comes at some time opportunity. It is the 
turning point in their career. It is well that those 
responsible for a boy’s future should weigh well the 
question whether he is of that brand which sooner 
or later claims recognition by its inherent ability. 
Much of the crowding of the lower ranks, or, shall 
we say, the junior ranks, of all professions is due to 
want of recognition of the importance of the 
part played by the man himself. It is simply 
impossible that some boys should ever make 
competent engineers or architects, examinations to 
the contrary notwithstanding. But parents and 
guardians do not know this; they have no means 
of knowing. The working of the rules of the 
medical profession supply an instructive lesson. 
Here we have a splendid system of education 
and stiff examinations. But it is a matter of 








common knowledge that there are competent and 
incompetent doctors and surgeons, and that the 
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profession is very much overcrowded. The truth is 
that parents and guardians are at their wits end. 
No matter what they select, they are certain 
to regret in a few years that they had not made a 
different choice. But the necessity for making 
thorough inquiry cannot be too strongly enforced. 
It would, we think, often prevent the commission 
of a fatal mistake. In the words of a leading 
architect, “To send a half-trained youth into it 
is to ensure poverty for him for the rest of his life.” 
We are not sure that complete training would make 
much difference; there are so many fully trained 
men lacking employment. 


Heat Transmission. 


ON the 29th of October last year Professor 
Dalby read before the Institution of Mechanical 
Engineers a paper on “ Heat Transmission.” It 
appeared in our columns at the time with an 
abstract of the discussion which followed it. The 
quarterly volume of the “ Proceedings” of the 
Institution has just been published. It contains 
the paper, a full report of the discussion, and, in 
addition, various communications from engineers 
who had not an opportunity of speaking, and, in 


angles to it? Again, how is the water behaving ? 
Is there abundant circulation? Do the currents 
strike the plate at right angles, or do they flow 
along it? Each of these conditions will affect the 
result. It becomes impossible, we think, to lay 
down any general law and say, “This represents 
for all cases in which the temperatures of the water 
and of the furnace are given the rate of transmission 
of heat through a plate of a certain thickness.” No 
doubt a formula of the kind has been eagerly sought 
for in the first place; and, in the second, formule 
which will express the rate of transmission under 
stated and special conditions, as, for example, in 
the fire-box of a locomotive, or the water-tube 
boilers of a torpedo destroyer. 

Considered in this way, we begin to understand 
that research can supply no general answer to the 
questions asked. The most it can do is to provide 
an answer for each particular case. Thus a boiler 
is found to have an efficiency of 75 per cent. during 
one trial. 
found to be 70 per cent. After all evaporative 
efficiency may be regarded as a phase of heat trans- 
mission. All that can be done is to settle for each 
case what the rate of transmission is. It has long 
been known under the normal conditions of steam 
making what are the limits to that rate, and we can 


A few days afterwards the efficiency is | 





ground, though in some of the centres the decrease jg 
happily, only very gradual. In the Midlands, foy 
example, we note that the fall has been only g 
shilling to fifteen pence per ton, but in Scotland and 
Cleveland, where the continental and other shipping 
demand counts for so much, and where the 
speculative element enters so largely into the 
account, the decline has been much more con. 
spicuous. Scotch makers’ prices are in most 
instances materially reduced from those current a 
few weeks ago, and warrants in the North of 
England have not been so low since last July. The 
curtailment of make policy, it is gratifying, has not 
had to be put in force yet in either of the two great 
Northern areas, but it cannot be long delayed, 
Unless this is done prices will further fall, and, as 
much as can be, this is a condition which should 
be operated against. Reduction of production is 
never a very popular step, but it is better to have a 
percentage of the plant idle than to sacrifice prices, 





LITERATURE. 


The Naval Annual, 1910. London and Portsmouth: J, 
Griffin and Co. 


Ir is natural, in view of the development of modern navies 


the usual way, put their views into writing. Paper 
and discussion alike are full of interest, and sug- 
gestive in the extreme to any and every one who 
will dive below the surface and draw what might 
well be obvious deductions. No less than 151 
pages of the octavo volume are occupied, the 
paper taking up 65 pages and the discussion 
86. One of Professor Dalby’s principal objects 
was the compilation of an index which would 
include everything worth recording that had 
been written and published on the subject. This 
index is staggering. Hundreds of articles are 
included in it. The subject has attracted attention 
everywhere and always. The engineer, the 


therefore with great certainty foretell how many tons | and the naval aspirations of other countries, that the topics 
of water a given boiler will evaporate in a given | discussed in the Naval Annual for 1910 should be 
time. This is a matter of practical import; it has | specially of an international and imperial character. We 


2 eee - S 2 | require occasionally to get away fromm the strife of detail, 
no purely scientific value. Professor Dalby, at the |and survey the whole field of naval activity from such a 


conclusion of his paper, pointed out that all the | distance that minor questions make no impression on 
research that has been carried out, all the experi- | the photographic plate of the mind, which receives only 
ments that have been made, have left boiler practice | the outline of the bold outstanding features. Such an 
untouched. ‘‘ The Cornish boiler is still the same | impression is formed by the perusal of the Annual, and 
as it was a century ago ; the Lancashire boiler has | undoubtedly some of the outstanding features are the 
“ae epee ay : ign) enshinns . | rapid growth in the size of the battleship, the naval 

B scaremy moe ay eee ee 5 expansion of foreign Powers, particularly Germany, and 
the locomotive boiler of to-day is a magnified type | the anxiety of other nations hitherto in the naval back- 
of the Rocket boiler. The most important develop- | ground to possess vessels of the largest and most up-to- 


ment of recent years has been the gradual intro- | date description. The expenditure on individual ships is 
|a matter of considerable moment to this country, depen- 


physicist, the chemist, the mathematician, all have 
had a turn at it, and the result is that there is no 
agreement of opinion, no universal creed, no always- 
to-be-used formula. After a perusal of the dis- 
cussion it would be just as easy to prove that 
nothing is known about heat transmission as it 
would be to prove that all is known that is worth 
knowing. The list of indexed writings numbers 406. 
Fourteen speakers took part in the discussion. 
Eight sent in more or less lengthy written disserta- 
tions. It was impossible to treat the subject more 
fully. Nothing remains, it would seem, to be said. 
At first sight it appears amazing that the result of 
so much labour, so much thought, so much skill 
should be unsatisfactory and disappointing. It will, 
perhaps, be instructive to try and find out why. 
We do not intend to discuss the discussion here. 
No advantage would be gained. We propose to 
confine ourselves to trying to find an answer to 
questions before us. Apparently the problems 
attacked by those who have undertaken to ascer- 
tain the laws of heat transmission were very simple. 
We have a plate of metal of known thickness. At 
one side of this plate is a high temperature, on the 
other side water. How much heat will pass from 
the fire side of the plate through an area of, say, 
one square foot in, say, one hour to water at a known 
temperature at the other side of the plate? After 
all these years of inquiry it is quite safe to say that 
no one can say. The results of experiments do 
not agree ; experimenters do not agree. Fortunately, 
this is of no consequence at all, because neither 
dense ignorance nor profound knowledge of this 
particular question could now affect one jot the 
design of steam boilers or condensers. But 
the facts are in another sense and for other 
reasons extremely interesting. They cast a light 
on various problems, and denote very strongly 
the existence of limits to research—things the belief 
in which is rare. In dealing not long since with 
the measurement of resistances, we called atten- 
tion to the differences in the results obtained by 
various inquirers in a few typical cases, and we 
explained that the differences were due to lack of 
uniformity in theconditionsof test. Afterall, the rate 
of transmission of heat through plates may be regarded 
as a question of resistance; and it will be found 
that the reason why such differences of results and 
opinions exist is simply that the conditions of inquiry 
are not similar. It so happens that the influence of 
change of condition is very great, but how great or 
how small it is impossible to say. Thus the con- 
dition of the surface of a plate is all-important. 
A very thin film of grease is competent to reduce 
enormously the rate of transmission. Then we 
must take into account the characteristics of the 
source of heat. Is it radiant? Is the gas clear 
and flameless, or is it burning with a smoky flame ? 
Is the flow of gas parallel to the plate, or at right 





: : a J 
duction end perfecting of the water-tube type, but | dent, as we are so often told, on the command of the sea. 


even in this modern product the essential features | 


of the old types persist.” And he goes on to say 
that the cost of carrying out a series of experiments 


with a large real boiler, which would cover a| 


We may add | f 4 
| therefore make up for lack of quantity, and the conclu- 


| sion is that our naval estimates have a two-fold accelerat- 
rf : " | ing force behind them, the first due to the increase in the 
Dalby that,” considering the mass of work that has | 6 


number of conditions, is prohibitory. 
that the results obtained would probably be quite 
without practical value. We agree with Professor 


already been done, the century of accumulated 
practical experience in the design, construction, 


and working of steam boilers, the number of able | 
engineers who have devoted their attention to boiler | 


construction and design, and the distinguished men 
who to-day control and influence the industry, it 
would almost seem that present practice represents 
the survival of the fittest, and that there is hardly 
a necessity for further research.”’ 


The obvious lesson enforced is that research | 


becomes almost impossibly costly, difficult, and un- 
practical in its results when the conditions are con- 
stantly changing. Of course, we are now speaking 
only of such research as it is hoped may prove of 
use to engineers. As a rule, certain data have 
been accumulated long ago, and the utmost 
that can be hoped is the systematisation of 
these data, their reduction to law, and the dis- 
covery of something new, which may or may not 
be useful. It is, we think, impossible that further 
research should enable the efficiency of average 
boilers to be sensibly increased. We are face to 
face with one of the limitations to research. The 
never ending inquiry into the utility of steam 
jackets is another example. Research, to be of 
value, must be narrow—indeed, extremely narrow— 
in its scope. If it is not it will supply us with a 
multitude of conflicting data, out of which it will 
be impossible to extract any really useful informa- 
tion. 


The Iron Trade. 


A NEW situation appears to be developing in the 
raw iron trade of the country. Demand is lessening, 
and with the advance of summer, when operations 
in the manufactured iron trade always slow down, 
there is little expectation of an increase in activity 
on home account. Under these circumstances the 
industry is face to face with the probability of a 
blowing out of blast furnaces and a decreased 
make. Already a portent of considerable magni- 
tude comes from across the Atlantic, where 
something like thirty furnaces, representing nearly 
one-tenth of the output, have been either laid 
idle or are named for the process, and at home the 
course of checking production has been commenced 
in the hematite trade of the West Coast, where the 
output has just been reduced 3000 tons per week. 
Values of pig iron in all the districts are losing 


| combination against us. 


| is evident. 


| tion. 








Commander Robinson, in the chapter on the “ Dominions 


| and Imperial Defence,” says: “ To secure sea supremacy 
| an overwhelming force is needed, so placed as to be ready to 


beat the enemy as soon as he attempts to leave his 
norts.”” No increase in the quality, of our ships can 


cost of individual vessels, and the second due to the increase 
vessels which may be found in 
This year the naval estimates 
are over forty millions, and if is generally expected that 
a further increase of at least two millions will be neces- 
sary for the year 1911-12, partly because of the large sums 


in the number of 


| which will have to be voted towards completing the 
| vessels which are to be laid down late this year, partly 
| because further new construction on a liberal scale will 
| be needed next year—to meet the needs of the situation 
| these will have to be commenced fairly early in the year 


and partly because the general activity in shipbuilding 
must result in a general recovery in prices from those 
which have recently obtained as the result of keen com- 
petition during slack times. A side light on the question 
of the need of numbers is provided by the chapter by Mr. 
John Leyland on “ The Command of the Adriatic.” The 
state of growing suspicion and coolness which has arisen 
between Austria-Hungary and Italy, which promises to 
affect the future balance of power in the Mediterranean, 
is described. The chapter should be read fully to 
understand the situation, but the moral for this country 
Should the state of affairs become acute, the 
watching and protecting British interests in the Mediter- 
ranean may mean raising the battleship force in that sea 
to something of the status which it had some years ago— 
at the time of the Fashoda incident, for example—and 
how this could be done without affecting the strength of 
the fleet in home waters is not easy to see, unless pro- 
vision is madé in good time in the programme of construc - 
Such being the general situation, how is it to be 
met? The setting the standard of the size and cost of the 
individual ship is apparently no longer in our own control. 
One possible answer isin the development of the naval forces 
of the Dominions. Commander Robinson gives a résumé 
of the facts relating to the history of the question of the 
defence of the overseas Dominions leading up to the 
Imperial Conference of last year. The principle, natural 
enough when the Colonies were young and to a large 
extent struggling for existence, that the Mother Country 
should supply all the naval requirements of the Empire, 
and that the Colonies should in return give whatever 
subsidies they could afford in aid of the Imperial 
exchequer, no longer finds general acceptance. The 
national spirit, which it would be folly to endeavour to 
suppress, is impelling the several Dominions to be self- 
reliant in the matter of defence, and it will require wise 
statemanship to direct these aspirations in a direction 
which shall be the best for the Empire as a whole. To 
quote Commander Robinson :—* On the horizon of the 
iuture we may picture a fleet in which are representative 
ships from Australia, New Zealand, perhaps South Africa, 
and possibly India, as well as from the Old Country—a 
fleet partly Imperial and partly Dominion owned, but 
with one discipline, one organisation, and one flag; a 
fleet of eight or ten cruising battleships, with their 
auxiliaries, which would make periodical visits to the 
ports of each portion of the Empire represented in its 
composition.” The picture is an attractive one, and if 
the principle “ one discipline, one organisation, and one 
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flag,” is adhered to, it matters little where the vessels are 

built. Atpresent,as Commander Robinson shows in the 
quantity of valuable information which he has collected, the 
resources of the Dominions in warship building, machinery 
and gun construction, and armour-plate manufacturing, are 
practically nil, and although there is abundance of raw 
initerial, the men and machinery for producing the 
finished product will have to be transplanted from the 
Old Country. The most satisfactory arrangement would 
appear for the great shipbuilding concerns of this country 
to have branch establishments in the Dominions, and this 
course appears likely to find fulfilment. There would 
then be an interchange of manufacturing and constructive 
talent between the home and colonial concerns which 
would make for vitality and the nourishing of inventive 
skill. The Imperial private dockyards would then bear 
the same relation to the Imperial Fleet as the great 
private dockyards of this country now bear to the Navy 
of to-day. The danger of insularity in the separate 
Dominions cannot be too carefully guarded against, or 
we may, unfortunately, see them working out the naval 
problem with their own limited view of defence, their 
own little experience of construction, and producing 
results in men and material not: only inefficient for the 
purpose of their own defence, but also of little, if any, 
value for Imperial purposes. The future is too full of 
possibilities for risks to be run by frittering away the 
resources of the Empire—a result that is certain unless 
a unity of purpose is kept in view, uniformity of pro- 
cedure and type of ship agreed upon, and, perhaps most 
important of all, uniformity of training and discipline 
enforeed. The men and material from any one part of 
the Empire must be adapted to take a place in the fight- 
ing line of the fleet of any other part. 

Mr. John Leyland describes the development of the 
German navy, and should be read by those who would 
wish to understand the difference between the procedure in 
Germany and in this country. In the former the total 
number of ships on the effective list is governed by law in 
the same way that each year we vote a certain number of 
men. In this country, however, we do not fix our 
effective list so absolutely. The Admiralty have an 
absolute discretion as to which ships shall be considered 
effective, and which shall be struck off, and it depends 
more upon the mood of the Chancellor of the Exchequer 
than anything else whether the vessels struck off are 
replaced. It is true we have a “two-Power standard,” 
but that is interpreted differently by almost every 
responsible Minister, and as a result we have nothing like 
the ordered procedure of the Germans. They have a fixed 
establishment, which they are rapidly completing, and to 
quote Mr. Leyland, the feature of the completed pro- 
gramme is :—Battle fleet, 2 fleet flagships ; 4 squadrons, 
each of 8 battleships; 8 large cruisers, and 24 small 
cruisers for scouting purposes. Foreign fleet, 8 large 
cruisers and 10 small cruisers. Additional for reserve, 
4 battleships, 4 large cruisers, and 4 small cruisers, 
making a total of 38 battleships; 20 large cruisers, 
38 small cruisers; in addition, 144 destroyers. 

Besides having a fixed establishment, the Germans 
have also a fixed “ life” for a battleship. Hence, when 
a new ship is laid down she is at first named “ Ersatz ” 
M or N—the ship that is to replace M or N on the effective 
list. The navy law of 1900 has been amended several 
times; the last amendment in 1908 was to reduce the 
effective life of the battleship from twenty-five to twenty 
years, and the effect of this amendment was that in the 
four years 1908-1911 four big ships were to be laid down 
in each year. Probably in the near future a further 
amendment may be made still further reducing the effec- 
tive life of the battleship, which will mean a further 
impetus in construction to replace the vessels struck off 
the effective list, and there is also the possibility of the 
numbers of the ships on the establishment being increased. 
Mr. Leyland describes some of the works in hand neces- 
sary to deal with the needs of the German navy, and the 
reader cannot help being struck with the thoroughness 
with which the whole scheme has been conceived and is 
being carried through. But, while we may admire 
German thoroughness, there is no need slavishly to copy 
German niethods, and the article by Admiral Sir Cyprian 
Bridge on “ Navy War Councils and General Staffs may 
be welcomed as an antidote to some of the utter rubbish 
which has been published on the need of such a body. 
Sir Cyprian Bridge calls it an obsession which “ originated 
in superficial observation and consequent imperfect 
knowledge of the military arrangements of Germany.” 
He considers the great growth of mechanical science has 
had the effect of putting in the background the import- 
ance of strategic and tactical problems, until the recent 
great expansion, when, to use a colloquialism, every 
Tom, Dick, and Harry among the nations aspired to be 
a great naval Power. Then “ Ministries of Marine and 
Admiralties learnt the impressive lesson that it was not 
enough to design and provide ships and armaments ; it 
was also necessary to be prepared to use them.” 

And again, “ Amateur strategists, by whom a glimmer- 
ing of the truth had been discerned, thought that the 
moment had come for the introduction of labels. Call 
one body of men a war council and another a naval war 
staff, and every condition of belligerent efficiency would 
be satisfied.” We are not so certain that Sir Cyprian 
Bridge has explained the whole truth, though there is 
doubtless much in his excellent article. We should be 
inclined to ascribe part of the agitation for war councils 
and general staffs to the increased interest of the “man 
in the street” in naval affairs, coupled with the “ new 
journalism,” which caters specially for that gentleman’s 
mental welfare. We are aware, of course, that certain 
eminent though retired admirals have supported the 
agitation, but they are generally officers who have never 
served at the Admiralty, and know nothing of the inner 
working of Admiralty methods, or have been away from 
it for so long that they do not know or have forgotten the 
improvements in administration which have taken place 
in recent years. The allegation which is sometimes made 
that the Admiralty have no war plans is not true, and it 


is not practicable to shift the responsibility of prepared- 
ness for war to a body of individuals, label them how you 
please. The truth is that war, still being a relic of our 
elementary barbarous nature which we have not yet 
succeeded in eliminating, the same natural laws hold good 
as in the earliest days of the human race. An essential 
condition of successful operations is leadership, which 
implies autocracy in an individual to a greater or less ex- 
tent. And conversely, the autocrat to be successful must 
have essentially all the qualities of a leader. War colleges 
and courses of instruction are only useful in so far as they 
impart the information necessary to a leader, who, if pro- 
perly equipped by training at sea, will be able to work out 
the problems of strategy and tactics as they oceur with- 
out the necessity of referring to a War Council or general 
staff. The duty of the Admiralty is to see that the 
admiral on the spot is provided with the necessary men 
and materials, and then to hamper him as little as possible 
with instructions. The agitation for these bodies with 
high-sounding titles is due to a lack of conception of the 
methods of naval administration, which, after all, have 
stood the test of experience, however imperfect they may 
be in some points of detail, and, to quote from the article : 
“ The truth is that the Navy is so constituted that it con- 
tains its General Staff in itself, and consequently does not 
need an excrescent body to co-ordinate its elements and 
their efforts.” There is another sentence which we must 
quote before passing away from this article, because 
something like it was said in these columns not long ago 
in an article on “ The Navy Estimates,” and the point is 
one that merits the operation of “rubbing in”: “It is 
one of the innate characteristics of the public service, 
whether of the military or civilian order, that the establish- 
ment of an unnecessary branch or department has the 
result of making its members invent work if there is none 
really waiting for them to do.” 

Admiral Sir S. Eardley-Wilmot contributes an inter- 
esting chapter on “ Types of Warships and their Origin.” 
The germ of the present Dreadnought type is traced back 
to the design of Captain Cowper Coles, who read a paper 
at the Royal United Service Institution in 1860. He 
proposed a ship of similar dimensions to the Warrior, 
with 18 guns mounted in pairs, within stout shields or 
cupolas—the term turret had not then come into use. 
The guns were disposed partly on the centre line and 
partly en échelon, and all eighteen could be fired on either 
side. The principle was subsequently applied, but the 
increase in the dimensions of the guns reduced their 
number, and the Dreadnought of 1875 had four guns 
only and no secondary armament. After 1880 we began 
to include a secondary armament, and Admiral Sir S. 
Eardley-Wilmot traces this to the concentration of the 
armour on a small portion of the hull, leaving a part open 
to the attack of ordnance of medium calibre. The 
addition of a secondary armament was a return to the 
broadside method of mounting for a portion of the 
armament, the last vessels of the kind for our navy being 
the Lord Nelson and Agamemnon with four 12in. and ten 
9.2in., only five of the latter being capable of being fired 
on either side. The centre line method of mounting 
requires great length, and length is not only conducive to 
speed, as the Admiral remarks, but as was shown in THE 
ENGINEER of last week, it is essential to speed. 
Some idea of the increase in dimensions necessary for 
all-round firing is seen by comparing the Brazilian 
battleship Minas Geraes and the new Argentine battle- 
ships just ordered. The former has a length of 500ft., 
mounts twelve 12in., of which ten can fire on a broadside. 
The latter has the same number of guns, but can fire 
them all on either broadside and the length is 578ft. 

Sir S. E. Wilmot makes some interesting remarks on 
the growth of dimensions, but we shall have to “ wait 
and see” whether his conclusion is justified that “ the 
state of the national purse will have more influence, and 
as all realise that at the present rate of progress first-class 
battleships are fast approaching to a cost of two millions 
each, as compared with half a million fifty years ago, so 
there will ensue, without treaty or compact, a halt in this 
rapid march, and time will be given for reflection.” The 
dominant factor in the situation, if we are to keep com- 
mand of the sea, is not what we can afford, but what 
other nations are doing. A possible financial solution has 
been indicated previously in this review. We would call 
attention to the Admiral’s remark on cruisers, and in 
commenting on the need of swift vessels for scouting, 
despatch, and commerce protection, he says we are pro- 
gressing towards this in the Newcastle type, but adds: 
“Tt is doubtful, however, if the necessary qualities can 
be secured under a displacement of 7000 tons.” It has 
been commented upon in the pages of THE ENGINEER 
that there has been a tendency in the smaller types of 
British cruisers to endeavour to do too much on too 
small a displacement, and the result has generally been 
deficiency in coal capacity, as exemplified in the scouts 
of the Attentive and Boadicea classes. 


We have little space to comment on Mr. Richardson’s 
article on “The Efficiency of the Factors contributing to 
Speed in Ships.” The review of the progress of turbine 
installations in warships is interesting, but there are some 
curious mistakes and inversions of fact which mar an 
otherwise excellent article. Mr. Richardson remarks, for 
example, that the heating surface of naval boilers has 
been reduced from 2} square feet per unit of power 
developed to 2}, and goes on to say: “This increase in 
efficiency is due to improved types of boilers, which admit 
of better utilisation of heat from the products of combus- 
tion, and of a higher degree of forced draught when 
required, without detriment to circulation.” The real 
reason is, of course, that the reduced steam consumption 
of the turbine has enabled the total heating surface fitted 
to be reduced by about 15 per cent., but the evaporation 
of steam per square foot of heating surface at full power 
remains just where it was before. Again, itis an inver- 
sion of fact to say that the increase of length in the 





latest ships “is necessary for the accommodation of the 
greater number of boilers consequent on the greater 
power and speed.” As pointed out in the article on 





the progress of dimensions and speed in warships in 
THE ENGINEER of last week, length is the most important 
factor in keeping down the horse-power required per ton 
of displacement, and, so as not to sacrifice other necessary 
qualities, a certain speed necessitates a certain length, and 
given this length there is no difficulty in installing satis- 
factorily the machinery to give the power required. Such 
a general statement that “the higher speeds of 27 and 
28 knots are realised for 10 to 15 per cent. less power 
than would be the case with shorter ships, other things 
being equal,” is quite meaningless unless the lengths of 
the longer and shorter ships are stated. The battleship 
plans, which, of course, are a usual feature, include the 
new Argentine and Spanish battleships; the latter deserve 
a study as showing what can be done on the now moderate 
displacement of 15,460 tons. We are disappointed to find 
no plans of the new Russian ships of the Sebastopol class. 





SHORT NOTICES. 


Hydrographic Surveying—Elementary, for Beginners, Sea- 
men and Others. By Commander Stuart, V.S.C., Messum. 
London: Chas. Griffin and Company, Limited. 12s, net.— 
The author begins his preface by saying that nautical survey- 
ing, like navigation, and, in fact, any other profession or trade, 
cannot nor ever will be learnt by book only. There are 
many things which can only be learnt by actual practice. 
Still, that a good deal of information regarding the instru- 
ments employed and the manner of using them can be 
conveyed in print is amply evidenced by the present book, 
which claims to have for its purport a general explanation of 
handling instruments, their theory, the theory and practice 
of nautical surveying, and the application of one to the other 
towards a practical end. The first six chapters are devoted 
to the sextant, and to the errors which can be made with it. 
Then such things as artificial horizon, station pointer, 
angular measurements for true bearings, heights, distance by 
masthead angle, &c., are dealt with, in many cases with the 
aid of drawings. This completes Part I of the volume. 
Part II is concerned with projections and scales of charts 
and plans, while Part III. is devoted to practical con- 
struction. Under this heading there are such chapters as 
survey in general, adjustment of the angles of a triangle, 
coast line, survey of a river mouth, tides, sounding, 
amending the details in a chart, meridian distances, &c. 
There are no less than fourteen appendices, all dealing with 
subjects in everyday occurrence in the life of a hydrographic 
surveyor. The whole book is eminently practical from 
beginning to end, the illustrations are plain, and altogether 
the volume should be found of considerable value to those 
for whom it is specially intended. 


Reinforced Concrete. By Frederick Rings. London: B. 
T. Batsford, 94, High Holborn. Price 7s. 6d. net.—The 
author commences by giving a history of reinforced concrete, 
and by discussing its advantages over other systems of 
building. He then treats in turn of the necessary materials 
which go to make it up: Portland cement, its manufacture 
and qualities, strength, testing, &c. ; concrete, the aggregate, 
sand and water, proportions, density, mixing, &c. ; and steel 
and its properiies, together with its cutting and bending, and 
the distribution of rods. Thereafter follow chapters on the 
execution of the work, in which such subjects as centering, 
concreting in frosty weather, &c., are discussed; and on 
loads, moments and stresses and various applications of rein- 
forced concrete, as, for example, to ficors, ceilings, stanchions, 
walls, arches, stairs, pipes and roofs. Then follows a series of 
chapters giving formule for the armouring of various works, 
such as slabs, ceilings, columns, &c. An interesting chapter 
is that on ‘‘ Patent Bars and Systems,’’ in which the many 
and various systems of armouring are discussed and well 
illustrated ; indeed, a special word of praise should be given 
to the illustrations, which are excellent. Then, too, there are 
tables giving the stock sizes and weights of bars, wire, patent 
bars, &c., some useful memoranda and prices, tables of roots, 
squares, cubes, &c., and a list of symbols based on the 
standard notation suggested by the Science Standing Com- 
mittee of the Concrete Institute. The author has also 
included in a pocket in the cover one of his ready-reckoners 
for ascertaining the amount of reinforcement required for 
slabs of given size and span. 


Illustrated English-German Dictionary of Shop Tools, 
Implements, and Methods of Production. Second edition. 
The Hill Publishing Company, 6, Bouverie-street, London, 
E.C.—This little dictionary appears to have already met 
with much appreciation, for it is stated in the preface that 
two and a-half months after the publication of the first 
edition it became necessary to proceed with the compilation 
of this second revised and enlarged edition. Manufacturing 
engineers who entertain business relations with Germany 
should find the work useful; and the same applies to those 
who undertake the translation of English engineering litera- 
ture into German. Many new illustrations have been 
included which add to the value of the work very materially. 
It appears that the German names for most things met with 
in an ordinary engineering works are given, but at the same 
time the compilers appeal to users of the work to inform 
them of any omissions that have occurred, in order that 
subsequent editions may be made more complete, and as a 
consequence still more useful. 


Hydraulic Elevators. By Wm. Baxter, jun. London: 
Hill Publishing Company, Limited, 6, Bouverie-street, E.C. 
Price 10s. 6d. net.—This is a book of 320 pages, divided into 
no less than 43 chapters. Practically every type of hydraulic 
elevators, or lifts as they are more commonly called in this 
country, is dealt with, and the American practice in con- 
nection with them fully discussed. A noteworthy feature of 
the book is that it is eminently practical. We have noted 
several instances of attention being drawn to possible failures 
and the best means of anticipating and preventing them. 
Mr. Baxter is the author of *‘ Practical Talks on Electricity,”’ 
amongst other works, and a good description of the present 
volume would be ‘‘ Practical Talks on Hydraulic Elevators.”’ 
The title of one of the chapters is ‘‘ Practical Instructions on 
the Care and Management of the Standard Plunger Elevator : 
Essential Features to look out for.’’ This sort of thing is 
the keynote of the book. It tells you ‘‘ what to look out 
for.’’ The illustrations and printing are both good. 
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Figs. 1 and 2—-FRONT AND REAR VIEW OF CAM GRINDER ATTACHED TO STANDARD MACHINE 


PLIGHT AT THE CRYSTAL PALACE. 


THE all-too-brief exhibition of flying which Mr. Grahame 
White gave at the Crystal Palace on Tuesday evening was 
chiefly remarkable from the fact that none of the audience 
was killed, but incidentally the escape of the spectators 
helped to exhibit the remarkable mastery that an expert air- 
man has over his machine—under ideal, conditions. The 
ground from which Mr. Grahame White rose and to which he 
returned is a stiff, grassy slope at the foot of the steps behind 
the framework for the fireworks. The inclination gave him 
the necessary impetus to ensure a rise in quite a short dis- 
tance and provided an admirable alighting ground. On both 
flights the start and finish were made without the slightest 
sign of trouble. Until the last moment the crowd pressed 
round the machine, and a tedious wait of three-quarters of 
an hour or more appeared to be mainly due to people who 
were more anxious to get the airman’s autograph than 
to see him fly. At the moment of starting the 
crowd with great difficulty was induced to leave 


.This is not altogether obvious at first sight; 


CAM GRINDING. 


TO be geometrically correct in its action a cam-grinding 
machine should be so designed that the shoe plate—that is 
to say, that part of the machine against which the master 
cam is held, and by which its motion is controlled— 
has a curvature exactly equal to that of the emery wheel. 
but to appreciate 
it reference may be made to Fig. 4. Here the full lines 
represent the master cam bearing against the shoe plate, and 
the dotted lines indicate the cam being ground to shape on 
the emery wheel. The sketch is, of course, exaggerated, but 
it shows clearly the effect of using a shoe plate of larger 
radius than the emery wheel. The circle marked A repre- 
sents the wheel radius placed in the corresponding position 
to the shoe plate, and from this it will be seen that the cam 
being ground is too full along the radius vector C D by an 
amount proportional to B. In practice it is impossible to 
secure exact equality of curvature at all times, as wear of the 
emery wheel must take place. In default of some means of 














Fig. 3—-MACHINE FOR GRINDING SOLID CAMS 


just sufficient space for the machine to pass, when it | 
immediately spread over the ground the aeroplane had left, | 
and only hurried out of the way in time to allow it to re- 
alight. An instructive aspect of the exhibition was the 
number of strenuous young men in shirt sleeves it takes to 
insure a successful flight. One chauffeur is enough fora 
motor car; some half dozen at least are required for an aero- | 
plane, but there is the compensating advantage that they are 
left behind. One of these men starts the motor—a Gnome in 
this case—by pulling round the propeller. As soon as it has 
fairly started he joins another four who are, with their heels 
well in the ground, holding the machine back. Then the air- 
man climbs into his seat, and a chauffeur who has been in 
front clears out of the way. Then, apparently at the will of 
the group hanging on to its tail, the machine is let go, and 
very soon rises easily into the air. Once up it has the 
appearance of being extraordinarily stable and of travelling at 
quite a moderate speed. The motor car wheels below it add 
moreover to the impression that it gives of being some huge 
toy, suspended by a string from the floor of heaven. It does 
not look the least hit like a bird, or a ship, or anything else 
in the world but an aeroplane, and it looks more natural on 
the ground than in the air. 


| ing. 


| to the 
| at right angles to it, engaging at its end the driving pin on 


continuously varying the radius of the shoe plate, a series of 
plates may be employed, each one of smaller radius than its 


| predecessor. 


In the machine herewith illustrated, which has been con- 


| structed by the Landis Tool Company, of Waynesboro, Pa., 


this method has been adopted. This machine is intended 


for attachment to the regular universal and plain grinders | 


manufactured by the company, and in Fig. 1 it is shown 
clamped to the table of sucha machine. This engraving and 
the rear view of the attachment shown in Fig. 2 will enable 
the reader to follow the construction and manner of work- 


cam is suspended dcwnwards from a hinge. 
end of this spindle the cam to be ground .is attached. Close 
master cam an arm embraces the spindle and extends 


the regular face plate of the grinding machine. The shoe 
plate, against which the master cam is held by springs, may 
be seen in Fig. 3. The spindle is thus guided in the 
correct path, while the axis of the emery wheel is kept 
| stationary. 

As already explained, compensation for reduction in the 
size of the emery wheel is effected by providing a series of 


Inside the casing shown a spindle carrying the master | 
To the other | 


shoe plates. These differ in radius consecutively by one-half 
inch, the exact number of plates in any one set being 
governed by the largest and smallest diameters of emery 
wheel used. The effects produced by such differences in 
diameter are almost imperceptible, and, moreover, 
distributed evenly over the cams ground during any one-half 
inch of wear. In other words, when working with an emery 
wheel, of, say, 14in. diameter, a shoe plate having a radius 
of 63in. is employed until the wheel is reduced by wear to 
13in. diameter. From 13in. to 12in. the shoe plate used has 
a radius of 6}in. and so on until the minimum size of the 
emery wheel is reached. 

The formation of the master cam is readily effected on the 
attachment. A model cam having been prepared, it is 
placed in position on the spindle,.and is made to work in 
conjunction with a shoe plate having a radius exactly equal 
to that of the emery wheel. A perfectly true copy is thus 
produced, and, in addition, in nearly every case the master 
cam thus formed can be made about twice the size of the 
subsequent work, thus increasing precision. 

In Fig. 3 we show a machine designed and constructed by 
the Landis Company for dealing more particularly with cam 
shafts having the cams formed solidly with them, as is now 
frequently the case. The work is supported in the ordinary 
way between the centres of the machine, and the emery wheel 
carriage is made to reciprocate in accordance with a@ con- 
trolling master cam carried beneath it at the rear side. A 
compensating arrangement similar to that described above 


are 


Shoe Plate 


Fig. 4@-CAM AND SHOE PLATE 


except in so far as the cam shoes are replaced by a series of 
rollers, is employed on this machine to allow for the wear of 
the wheel. The master cams are formed on a shaft which- 
in Fig. 3—is clearly seen extending across the table at the 
back. Between each master cam on this shaft a raised collar 
is provided, and by means of these the wheel carriage is 
drawn clear of the work for traversing, which can be done 
automatically. A train’ of gear wheels from the headstock 
drives on to the master cam shaft, which is thus made to 
rotate in unison with the work between the centres. 

This machine has been designed so as to grind the cam 
shafts after coming from the forge without any previous 
machining being done on them, and, in consequence, 
arrangements have been made whereby a simple movement 
is alone necessary in order to convert the machine for plain 
parallel grinding. In this way the entire cam shaft can be 
finished all over, including the bearings. The master cam 
shaft can be readily formed in this machine as in the previous 
case. Burton, Griffiths and Co., Ludgate-circus, are agents 
for these machines. 








DEALING with the question of the water power available 
in New Zealand, the Hon. R. McKenzie, Minister for Public Works 
and Mines, said, in a recent interview, it was estimated by an expert 
that the water power of the Dominion could be utilised to produce 
£6,000,000 worth of nitrates per annum, which, in view of the 
working out of the deposits in Chili, was important, as well as from 
the fact that the establishment of a satisfactory scheme, similar to 
that employed in Norway, would provide work for 10,000 men, 
Next session the Government propose to vote £500, 000 for the 
scheme. At the outset the simplest and most necessary work 
would be undertaken, to be followed by larger plans for “‘ harness- 
ing” the rivers and waterfalls of New Zealand for the purpose of 
power production, 
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TWIN-SCREW SHALLOW DRAUGHT 


A. RENNIE AND CO., 


TUG 


GREENWICH, BUILDERS 

















A SHALLOW DRAUGHT TWIN-SCREW TUNNEL 
TUG. 


THE twin-screw steam tug which is illustrated in the 
accompanying engravings, has recently been constructed by 
G;, Rennie and Co., of Greenwich. It was designed princi- 
pally for service ona river of shallow draught and for the purpose 
of towing at a moderate speed several lighters carrying 100 
tons each. The question of speed was a secondary considera- 
tion. As the boat will be subjected to considerable hard 
work, and will be employed some distance from any repairing 
place, heavy scantlings have been adopted, although the 
design of the water lines are thereby somewhat sacrificed. 

The vessel has a length of 74ft., beam 15ft., depth 5ft., and 


draught, with 8 tons of coal, 3ft. The frames are 2in. by 2in. 
by jin.; reverse frames, lgin. by l4in. by {in.; the floors 
are 741b.; beams, 24in. by 2in. by yin.; decks of steel 


chequered plate ; centre keelson, of the intercostal type, running 
right fore and aft: side keelsons and panting stringers are 
also fitted. There are four water-tight bulkheads of 4in. and 
‘in. plating well stiffened. The shell plating is fin. and 
‘;in. thick. A heavy American elm rubbing piece extends 
round the vessel. A cabin is arranged forward to carry two 
passengers, and it is provided with folding lavatories, beds, 
lockers, &c. Jalousie blinds and mosquito curtains are fitted. 


i 


THE PROGRESS OF NEW DOCKS. 





THE dock works at Immingham are making good progress, 
and the walls at the outer end of the lock and graving dock 
are up to invert level. The walls are of concrete faced with 


brickwork, and are being built in trenches protected from the 


sea by a dam formed of brickwork monoliths 40ft. square. 
The deep-water coaling jetty in the river is nearing com- 
pletion, and the decking is now being put on. The equip- 


ment of the wet dock is proceeding, and high-level coal hoists | 
“ P wee scl voproagh | central tube a, threaded in front to take the fuse 6, and open 


have been erected on the quays; the high-level approach 
viaducts to these hoists are being built entirely of reinforced 
concrete. The Great Central Railway Co. has built some 
reinforced concrete railway bridges over the dock lines, and 
the wing walls and abutments as well as the bridgework are 
of the same material. 

At Blyth, Northumberland, the Harbour Commissioners 
are continuing the work of deepening the harbour from 18ft. 
to 26ft. alongside all the quays. The bottom of the river is 
almost entirely rock, and two Lobnitz rock-breakers are 


employed to break up the rock, which is then picked up and | 
deposited in barges by a bucket dredger capable of dealing ° 
In consequence of the | 
deepening of the berths, it has been found necessary to bond | 


with 200 tons of material in an hour. 
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SHALLOW DRAUGHT TUG 


Above the forward cabin is the steering bridge. It is placed 
high up so as to enable the steersman to obtain as good a view 
as possible of the river to be navigated, which is studded with 
sand banks. An awning is arranged to run right fore and 
aft. The cabins fitted in the after part of the vessel are for 
the captain and engineer. The stern of the vessel is formed 
on the semi-tunnel principle, the two ‘‘ tunnels’’ being care- 
fully designed with the object of allowing the water as easy 
an entrance and exit as possible, soas to reduce the resistance 
toa minimum. Balanced rudders work in the centre ofeach 
tunnel. 

The machinery is of the twin-screw type, and consists of 
two sets of compound surface condensing engines, each of 100 
horse-power and a steam pressure of 140 lb. There is a 


separate condenser common to both engines, and a centri- | 


fugal pump is worked by a separate engine. The boiler is of 
the usual Scotch marine type, 7ft. 8in. diameter by 8ft. 9in. 
long, and it is provided with a separate fan and engine, so 
that upon occasion an increased power is available. Thepro- 
pellers are of gun-metal. The vessel is designed for a speed 
and has a tow- 


of 10 knots on a mean draught of 2ft. 8in., 
rope pull cf nearly two tons. 











concrete facework into the existing rock walls. About 1500 
linear feet of wall is now being faced, and the work is being 
done within a single-pile cofferdam. 

At Rosyth the naval base is making good progress, and 
Messrs. Easton, Gibb and Son are now commencing the 
monolith walls, and are floating some of the steel shoes into 
position. The bank which now encloses the works is being 
raised to its finished height, and within this bank trenches 
are being excavated for the walls of the submarine basin. 

The ports in the Bristol Channel are competing with each 
other for the largest dock accommodation and the most 
modern equipment. In two years’ time Newport will possess 
the largest entrance lock, and she already has the largest wet 
dock, covering 95 acres. The lock is already far advanced, 
but completion has been delayed by the sad accident in July 
last. The length of the lock between the outer and inner 
gates will be 1000ft., divided into two compai.ments by inter- 
mediate gates, and the width will be 100ft. The range of 
ordinary spring tides is 35ft., and the depths of water over 
the outer sill will be 46ft. at high-water springs and 28ft. at 
half tide, and there will be a constant depth of 38ft. of water 
on the inner sill. The inner end of the lock is already built, 
and the gates, 44ft. in height, are in course of erection. The 


‘ walls of a portion of the outer compartment of the lock are 











howitzer. 
| is recessed-to fit over the muzzle of the howitzer. On dis- 


| enlargement d meets the cup e; 
| velocity of the rod, which drops out of the shell, leaving the 
| latter to fly forward alone. 








also completed, and a temporary dam is being tipped between 
these walls to safeguard the work on the middle gates from a 
possible burst of the sea through the outer dam. At the 
outer end of the lock and in close proximity to the outer 
enclosing dam large monoliths are being sunk through mud 
and clay and then through large ballast on to the marl. 
When these are sunk to the marl the remainder of the outer 
end of the lock will be built in trenches of small width. 
The monoliths vary in size; the larger blocks are 40ft. 
square, with four pockets, steel shoes, and concrete walls. 
At the same time foundation walls are being carried down to 
the hard to support a large pumping station, designed to 
maintain the level of the dock above the level of high-water 
springs and also capable of emptying a graving dock of 
dimensions large enough to take a Dreadnought or Maure- 
tania, The discharge culvert from these pumps into the 
dock is 13ft. in diameter, built of cast iron segments and 
supported on the back of the lock wall. Twelve hydraulic 
cranes have recently been erected on the import quay of the 
new dock, and a transit shed is nearing completion behind 
these cranes. Each of the principals of the roof is designed 
to take a two-ton traveller with comparatively little increase 
in the cost. 

The Newport Harbour Commissioners are commencing on 
| the work of deepening and improving the channel of the Usk 
| for about 44 miles from the mouth of the river up to Newport 
| Bridge ; and the Channel Dry Docks Company is lengthen- 
ing one of its graving docks in order to accommodate any 
| vessel at present using the ports of the Bristol Channel. 








| 
| 


NEW TYPE OF SIEGE ORDNANCE. 


TO destroy modern permanent fortifications it is necessary 
to use a heavy shell containing a large charge of high 
explosive. This is usually fired from a Tin. or 8in. howitzer 
weighing some 5 tons, with mounting, which requires a 

| eoncrete platform taking a month to construct. Messrs. 
Krupp have recently brought out a siege howitzer weighing 





| only 2 cwt. with bed, yet capable of firing a shell of 185 lb. 
| The shell is not loaded into the howitzer, but is placed on 
| the muzzle and propelled by a rod which projects from the 
| shell and passes down the bore. 


The howitzer itself presents 
no special points of interest; it is a muzzle-loader of 2.2in. 
calibre mounted on a bed which can be transported on wheels. 
The novelty lies in the projectile, which is shown in the 
annexed illustration. This is a thin sphere of steel, 15in. in 
diameter, filled with high explosive, and traversed by a 


in rear to take the propelling rod c. This is of hollow steel, 














HOWITZER PROJECTILE 


with a shoulder abutting against the base of the shell. The 
| front portion fits loosely in the central tube of the shell, and 
| the rear portion is enlarged at d to fit the bore of the 
Tbe cast iron cup e¢ is a loose fit on the rod, and 


charge the whole projectile is propelled forward until the 
this checks the forward 


With a charge of 6 oz. smokeless powder the 185 Ib. shell 
carries 400 yards at 43 deg. elevation. To reduce the range 
the howitzer is further elevated, the carriage permitting of 
elevation up to 80 deg. It is stated that very satisfactory 


| accuracy is obtained, the mean lateral error at 400 yards 


being only 9.35 yards, and the mean error in range 4.72 yards. 
The muzzle velocity is 197 foot-seconds. 








RoyaL AGRICULTURAL SHOW.—The annual show of the Royal 
Agricultural Society will take place at Liverpool from June 21st to 
25th. Wavertree Playground, the site selected, is splendidly 
adapted for the purpose, being easy of access from the centre of 
the city by tramway services and from most of the kingdom by 
railways. The site measures some 108 acres, and is well drained. 
The total value of the prizes offered is £11,000, a sum which has 
been only twice exceeded. The number of implements entered is 
well above the average, and has only been exceeded once during 
the last decade, namely, at the first show at Park Royal ; while the 
entries of live stock also exceed the average. In the implement 
section, chief interest this year will attach to the Society’s trials of 
agricultural motors, which ‘will take place in the autumn. Eleven 
machines have been entered, most of which will use oil fuel. The 
tests will include ploughing on both stiff and light land, hauling 
harvesters, and road work. The president of the Society for the 
present year is Sir Gilbert Greenall, a well-known Lancashire 
agriculturist, who, as honorary director of the shows since they 
were removed from the Park Royal, has had much to do with their 
renewed success, 
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COMPARISON OF THE TENSILE, IMPACT-TEN- 


SILE, AND REPEATED-BENDING METHODS | 
| 


OF TESTING STEEL.* 

By Mr. BERTRAM BLOUNT, Mr. W. G. KIRKALDY, Member, 
and Captain H. RIALL SANKEY, R.E. (Ret.), 
Member of Council. 

(Concluded from page 576.) 
REPEATED-BENDING TESTS. 


THE repeated-bending machine used in these tests is shown in | 


Fig. 6, and it automatically records the number of bends and the 
bending effort of each bend. The test piece is din. by Zin 


diameter, and one end is fixed in a grip carried by a flat steel | 


spring ; the other end is inserted into a hole in a lever, and is 
secured by a cup-ended screw. This lever is 3ft. long, and by its 
means the test piece can be bent backwards and forwards. When 
a force is applied to the lever the first action is to deflect the flat 
spring, and this deflection will increase in amount until the test 


piece begins to yield, after which there will be no further deflec- | 


tion of the spring and the test piece will be bent. The bending is 
continued until the maximum angle of bend is reached, which has 
been chosen as 46 deg. after much preliminary work. The direc- 
tion of bending is then reversed, and the flat spring is deflected in 
the 5 posed direction. 
tinued beyond the original central position until an angle of 46 deg. 
on the opposite side is reached, then the direction of bending is 
again reversed. This process is continued until rupture occurs. 
The grip at the end of the fiat spring is connected by a wire and 
a multiplying arrangement to a recording pencil carriage working 
on guides. The wire attached to this carriage is kept taut bya 
spring placed in a circular box. The motion of the pencil is 
recorded on a paper placed around a drum, and is proportional to 
the deflection of the flat spring, and therefore, obviously, to the | 
bending effort. The drum is under the action of an internal 
spring, and rotates a definite distance each time a bend is started 
from left to right, and in this manner the number of bends is auto- 
matically recorded, as shown in Fig. 7, which is a facsimile of a 


The bending of the test piece is con- | 


RESULTS OF THE TESTS. 

The average of the principal observations are given in Table II., 
and it will be noted that two sizes of tensile test pieces are quoted 
for each type of steel—the dimensions of the small test pieces are 
the same as those of the impact-tensile test pieces. In the case of 


| steel for tires (item No. 12) there are three sizes of test pieces— 

that having a diameter of 0.564in. being the standard size. 
| further be observed that in general the tensile results are higher 
| for the small test pieces than for the large, which is probably due 


It will 


to the metal in the smaller test pieces being more worked, having 
been taken from a position nearer the skin. 














Fig. 6 


the rupture of the test piece, which is the important measurement 
in this test, the readings agree fairly well, the average disparity 
from the mean being about 6 per cent., but in a few cases the 


| disparity is as much as 12 per cent., possibly owing to the position 


in the material from which the test piece was taken, the stronger 
one having been subject to a greater amount of work. The 
readings of elongation and contraction of area are in good agree- 


| ment, but here again the position of the test piece had a marked 


effect. 
TABLE Il.—Principal Test Figures. 


Tensile. Impact (average of three 


9 10 | 11 17 








Type of steel. 


Item number, 





| | 
-) | Carbon content. | 2 
' 


te 


Marine boiler plate (shell) .. 


Bh 
mS 


Marine boiler plate (combus- 0.152 


tion chamber) 


Locomotive boiler plate (not 
exposed to flame) 


Locomotive boiler plate (ex- 0.148 


posed to flame) 


Forging (Class B) . 
Forging (Class C) 
Locomotive axle 
Wagon axle 


Bull head rail (basic Bessemer) 0.449 


Bull head rail (acid 0.643 


hearth) 


open- 
Tram rail . 


Tire (Class C) .. 


Nickel-chrome for automo- 0,335 


bile parts 


record. The papers are ruled with lines giving the bending 
effort expressed in pound-feet. One bend is reckoned as bending 
from the extreme position on the right to the extreme position on 
the left, or vice versd. Hence the first line of the record, namely, 
AB, Fig. 7, which is drawn whilst the test piece is being bent the 
first time from the central straight condition to the extreme 
position on the left, represents only half bend. Since the distance 
between the lines representing the record of the bends is propor- 
tional to the distance travelled by the bending force, the energy 
required for one bend is obviously represented by the rectangle 
drawn to the left of each line, as AE DC, for example. For A B, 
however, the rectangle is only half the width, since this line re- 
presents only half a bend. The test piece generally breaks before 
completing_a bend, and a graduated quadrant is provided to 
measure the amount of the last bend expressed in tenths of a 
bend. Hence the rectangle representing the energy of the last 
bend will have a width the same number of tenths of the full 
distance between the lines, as shown by rectangle GHKL. 
Finally, the total energy required to break the specimen is given 
by the area included within the dotted line, Fig. 7. In the 
original record one square inch represents 400 foot-pounds of 
energy, so that it is easy to calculate the energy, expressed in 
foot-pounds, required to break the test piece. 

Fig. 8 shows nine records of repeated-bending tests :— 





No. of 


Type of steel. Fracture. 


Energy. 
bends. 


| 
; | 
| Min. | Max 


Item No, 


T 
| 
| 


ft.-Ib. 
2390 
3000 
2060 
2690 
1120 
900} 8.1] 


Ib.-ft.| Ib.-ft.| 
Marine boiler plate. .| 51 
Forging (Class B) | 
Forging (Class C) 


| 50 

| 
Locomotive axle... | 

| 

} 

| 


” 

Granular and silky 

Crystalline | 

45 7 crystalline and 
granular 

Granular 

Fine crystalline 

Fine silky 


Wagon axle 
Bull-head rail 


Tram rail | 16°0 | 14.3 
Tire (Class C) of |} 830] 6.3 


Ni. Cr. automobile ..| 79 | 3320 | 29.2 


* The Institution of Mechanical Engineers. 
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Elongation percentage in 


Fracture. 


3in. «Sin. = 8in. Win. 


XC 


57.0 


524 


358 


357 


424 


503 


357 


85% silky, 15 .358 408 
yranular 

silky, 65 
granular 
era 
silky, 25 

granular 
357% si 


35. 
75 
, 65 
granular 
silky, 75 
granular 
70% silky, 30 
granular 
40% silky, 
granular 
silky, 88 
granular 
5% silky, 95, 
granular 
silky, 98 
granular 
Silky 
Silky, 
jake 


silky 


25 


6 


12 


12.6 - - ‘ 2 


23.7 | 17.2 nickel 


In the impact-tensile tests the means of the observations on 
three test pieces are given.+ As regards the energy absorbed by 

Four test pieces were broken for each type of steel by repeated 
bending, and the average disparity of the various observations 
from the mean was of the order of 4 per cent.; where greater 
variation than this occurred it could be traced to the effect of the 
position of the test piece ; the effect of position is very marked in 
some cases. The readings of the maximum bending effort of each 


Fic. 1.— Record from Kepeated-Bending Machine 


50 lb fea 


50 & fet—— Vio" of a bend 


set of four test pieces are much closer than those of the bending 
effort of the first bend. It would appear that the latter depends 
a good deal on the position of the test piece and also on the degree 
of annealing. The effect of the bending is to stiffen the material, 
and apparently this stiffening tends to a limit ; hence a greater 
uniformity in the readings of the maximum bending effort which 
agreed within 2 per cent. In the case of the initial bending effort 
the disparity is as much as 4 per cent. Except in a few cases, the 
number of bends sustained by each of the four test pieces of a set 


+The full observations of these and other tests are deposited at the 


| Institution. 


agreed within 6 per cent.. and the measurement of energy absorbed 
agreed within the same percentage. In most cases the disparit 
can be accounted for by the effect of the position from which each df 
the test pieces were taken, but in some there is no apparent 
explanation. A note was taken of the position of the skin with 
reference to the direction of bending, but no decided effect wag 
observed. "" 

The appearance of the fractures of the impact tensile tests 
agreed with those of the static tensile tests. The fractures of the 
repeated-bending tests had, however, a somewhat different 
appearance, but no better terms than silky and granular suggest 
themselves. In addition to these two kinds of fracture, small 
bright crystalline patches were observed in some cases—sve ite, 
numbers 8 and 9, col. 25, Table II. 

CONCLUSIONS. 

Comparison of the results obtained, — Broadly stated, the object 
of applying a mechanical test to a piece of steel is to obtain 
information as to its strength, its ductility, and the energy reijuired 
to rupture it. Although the energy required for rupture can be 
calculated from the ordinary tensile tests it is not usual to do so, [y 
the case of impact tests it is the principal measurement made ; jy 
fact, with notched specimens it is the only measurement. possible, 
As regards repeated bending the energy absorbed is automatically 
recorded by the machine used in these experiments, as already 
explained. 5 

Measurement of strength.—Some idea of the strength can be 
obtained from the impact tests by dividing the elongation ints the 
energy absorbed per cubic inch, ¢.¢., column 13, Table III., by 
column 17, Table II.; this has been done and result is given jn 
column 3, Table III., and the ratio of column 3 to the breaking 
stress—column 7, Table II.—is given incolumn 4. It will be seen 
that there is a fair agreement proportionately, but the strength js 
exaggerated. 

In the case of the repeated bending it is clear that there must be 
some connection between the initial bending effort and the yield 
stress, and it is probable that there is also a relation between the 
maximum bending effort and the breaking stress. 

These comparisons are given in Table III., columns 5 and 6, and 


test pieces). Hand bending (average of four test pieces). 


Bending 
effort. 


aa Fracture. 
Silky Silky, trace granular 
Silky and granular 


Silky and granular 


Silky and granular, 
showing fibre 


Silky and slightly 
granular 
Silky and fine granular 


Granular and silky 
Granular, two speci 


mens, 30% and 15 
crystalline in centre 


silky, 30 
granular 


Silky Silky and granular 


Granular and 405 crys- 


oO 
talline 


silky, 50Z 
granular 


Silky Fine granular 


Granular, Fine crystalline 


trace silky 


Fine silky with velvety 
look, bird’s mouth 
shape 


it will be seen that as regards the yield stress and initial bending 
effort the average ratio is 2-1 for steels containing up to about 0-3 
per cent. carbon, and it may be stated that practically the same 
tigure has been many times obtained before with steels of similar 
carbon content. For steels containing more carbon, however, the 
ratio is greater, namely, an average of 2-7. The nickel chrome 
steel does not, however, conform to this rule, nor is the agreement 
good in the case of items 1 and2. The disparity may, however, be 
in some measure due to the known difficulty of accurately deter- 
mining the yield stress. The ratio of the maximum bending 
effort to the breaking stress is very fairly constant throughout, 
the average figure being 1-54, and the greatest disparity is 7 per 
cent, 

The meaning is that an approximate idea of the tensile yield 
stress can be obtained by dividing the initial bending effort by 
the 2-1 in the case of mild steels—below 0-3 carbon—and by 2-7 
for stronger steels. In all cases the tensile breaking stress can be 
calculated to a fairly close approximation by dividing the maximum 
bending effort by 1-54. These results are also shown diagram- 
matically in Fig. 9. 

Measurement of ductility.—The impact-tensile test gives elonga- 
tion and contraction of area, and it is to be noticed that the figures 
are in all cases greater than those obtained with the static tensile 
tests of the small specimens. As regards elongation the probable 
explanation is that the suddenness of the breaking effort tends to 
produce a more general extension. In the repeated-bending test 
the number of bends increases with the ductility, and in order to 
establish a comparison with the ductility as evidenced by the 
tensile tests, the ratio of the number of bends to the elongation, } 
to the contraction of area, and to the product of the elongation 
and the contraction of area have been computed with the results 
given in columns 8, 9, and 10, Table Til. It will be seen that the 
ratio varies somewhat in the first two cases, but is fairly constant 
in the last—column 10. It may be said, therefore, that the 
number of bends is proportionate to the ductility as obtained by 
the static-tensile tests. These results are also shown diagram- 
matically in Fig. 10. 

Measurement of energy absorbed.—A comparison of the energy 


{ In order to make a true comparison the elongation for a gauge length 
of 4 «/ A has been computed from elongations given in columns 8 to 12, 
Table Il. A is the area of the cross section, 
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test piece was computed. 
cubic inch absorbed by the 
than by the small test piece. 


in rupturing the test pieces by the three different 
f test is given in columns 11 to 17, Table III. In the 
le tests the formula used is :— 


absorbed 
methods 0 
static-tens! 





Fic. 8.—Records of Repeated Bending 


Marine Boiler Plate. Forging (Class B). 
Item No. 1. B.R. 2274. Item No. 5. RR. 2308./ 
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Forging (Class C). Locomotive Axle. Wagon Axle. 
Item No. 6. R.R. 2319. Ivem No.7. 8.8. 385. Item No. 8. 8.8. 481. 


Lb ft. 
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Bullhead Rail. Tram Rail. Tyre (Class C). Nickel-Chrome Automobile, 
Item No. 10. Item No. 11. Item No. 12. . 
R.R. 2345. R.R. 2353. R.R. 2362. Item No, 13. R.R. 2374. 
Lb ft 
50 ft 
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Energy per cubic inch 
elongation (/2 breaking stress + yield —) 
gauge length 3 


It will be seen that the energy per 
large test piece is in all cases aot 

It will be further noticed that the 
energy absorbed per cubic inch in 
the impact-tensile test is consider- 


ably greater than in the static-tensile | 


test, the ratio being approximately 
1.6—seé column 14—which may be 
due to the suddenness of the action. | 
On examining the broken repeated- 
bend test pieces it was found that | 
the whole of the metal was pro- | 
foundly disturbed for about 1.3in. 
of its length (varying from 1.1 to 
1.5). The energy per cubic inch 
can therefore be calculated approxi- 
mately, and the result is given in 
column 15, Table III. It will be 
observed that the figures in most 
cases are of the order of five to ten 
times greater than those for the 
static-tensile tests (standard speci- 
mens, column 12). In the case of 
the latter, however, the far greater 
portion of the metal is only dis- 
turbed. to the extent due to the 
yield stress (even if so much), and it 
is only close to the actual fracture 
that it is fully disturbed, whereas 
in the bending test, as already 
pointed out, nearly the whole ot 
| 





the test piece is profoundly dis- | 
turbed. An estimate of the energy | 
absorbed in the neighbourhood of | 
the point of rupture in the tensile | 
test can be obtained as follows :- 
The energy absorbed per cubic inch | 
by the general extension can be | 
found by establishing simultaneous | 
equations based on the elongation | 
on 2in. and on 3in. given in columns | 
8 and 9, Table II]. To this must be 
added the energy per cubic inch re- | 
quired close to the point of fracture | 
by the additional disturbance there. | 
A cubic inch, consisting of a cylinder 
1 square inch area and lin. length, | 
will be deformed into a cylinder | 
whose cross section is that of the 
contracted area. The elongation of 
this cylinder is therefore :— 


1 
1 — contracted area 


| 
and the force acting is the breaking 


This formula assumes that the top of the stress-strain diagram is fairly constant, and roughly the energy per cubic inch required by 


Fic. 9.—Comparison of Repeated Bend Tests with Tensile Tests, 
_ Inital Bending Effort 
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energy required is likely to be considerably greater than that 
needed for a simple pull. An interesting point to note is that the 
variation in the energy absorbed per cubic inch both in the static- 
tensile and in the tensile-impact tests does not greatly vary with 
the different types of steel, whereas in the repeated-bending very 
marked differences occur. These results are also shown diagram- 
matically in Fig. 11. 

The results of the impact tests are similar to those obtained by 


Fig. IL. 


Comparison of Energy absorbed per Cubic Inch of Metal by 
Static Tensile, Impact Tensile, and Lepeated Bending. 
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the static-tensile test, and this agrees with similar tests made by 


stress. This energy can therefore be calculated and added to that | M. P. Breuil and others; but it would appear from these latter 
| due to the genera! elongation. The result is given in column 16, | tests that in the case of steels containing an undue percentage of 
| Table III., and the ratio of the energy required by repeated-bending | phosphorus much lower results are obtained by the impact method 
| to this energy is given in column 17. It will be seen that the ratio | 


than by the static method. Such steels were, however, not 
included in the original scope of experiments, 


Fic. 10.—Comparison of Ductility by Static Tensile, Impact Tensile and 


Repeated Bending. 
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is sensibly parabolic in form, and it was originally proposed by , repeated-bending is twice that needed by a static pull at the point 
Sir Alexander Kennedy. The calculation has been made both for | of maximum disturbance. This appears reasonable, seeing that the 
the small and for the standard test pieces ; in the latter case the | alternate tensions and compressions to which the metal is subjected 
elongation for a large test piece geometrically similar to the small | in repeated bending produce an irreversible action, so that the 





Swain Sc. 


SUMMARY. ‘ 
1. The static-tensile tests forms a standard of comparison, and 


gives the strength and ductility of a sample of steel in terms which 
are well understood. The average energy absorbed per cubic inch 
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can be computed, but does not vary greatly, and therefore does 
not assist in discriminating between the various types of steel. 

2. The impact-tensile test gives the ductility in the same terms 
as the static-tensile test, namely, elongation and contraction of 
area, but always with higher numerical values. The breaking 
stress of the material can be inferred, but must be reduced by a 
factor in order to obtain the same numerical value as given by the 
static test ; also it only gives the breaking stress. The energy 
absorbed per cubic inch does not vary greatly with the various 
types of steel; it is approximately 50 per cent. more than that 
obtained by the static-tensile test, and is also no definite criterion 
of the type of the steel ; at any rate, of normal steels containing a 
small proportion of phosphorus. From the experiments referred 
to by M. Breuil it would appear that steels containing an undue 
proportion of phosphorus give a much smaller energy per cubic 
inch with impact-tensile tests. 

3. The repeated-bending test givesstrength, ductility, and energy, 
but in terms different to those obtained by the static or the 
impact-tensile test. Strength in the same terms as the static test 
can be inferred as follows :- 

The yield point expressed in tons per square inch can be obtained 
by dividing the initial bending effort, expressed in pound-feet, by 


Comparison of strength. 
and static tensile. 


Types of steel. 


Item numbers, 


Breaking stress 


Marine boiler plate (shell). . 

Marine boiler plate (combustion chamber) 
Locomotive boiler plate (not exposed to flame) 
Locomotive boiler plate (exposed to flame) 
Forging (Class B). . 

Forging (Class C) 


Locomotive axle .. 


Wagon axle 

Bull-head rail (basic Bessemer) 
3ull-head rail (acid open hearth) .- 

Tram rail 

Tyre (Class C) 


Nickel-chrome for automobile parts 


2.1 for mild steels, namely, those containing less than 0.3 per cent. 
of carbon, and by 2.7 for medium carbon steels. The breaking 
stress in tons per square inch can be obtained by dividing the 
maximum bending effort, expressed in pound-feet, by a factor 1.54 
for all types of carbon steel. The ductility of the steel is given in 
different terms to those in which it is expressed by the static- 
tensile test, namely, the number of bends, but the product of 
elongation on a gauge length of 4 V A multiplied by the reduc- 
tion of area is equal approximately to the number of bends divided 
by 1.9. The energy expressed in foot-pounds per cubic inch 
required for breaking by repeated-bending varies considerably, 
and is a characteristic of the type of steel. : 

The paper is illustrated by one plate and eight figures in the 
letterpress, and is accompanied by an appendix. 

APPENDIX. 
The following is the calculation that has to be made to obtain 


the energy absorbed by the tensile-impact test. As given on page 


576, the formula is :— 
(fk _ gt\?\ 
( t 2 J 


but since in almost every case the height of fall H was 30ft. and 
the fall after fracture / was 10ft., this formula can be reduced to :- 


Energy absorbed = W (35 1-553 _ 4.935 e) 


72 


Energy absorbed = W CH Z 
. 20 


Test piece No. 307, taken out of locomotive plate not subjected 
to flame—Item No. 3—will be taken as an example ; in this case: 
W = 20Ib., and the tape record gave ¢ = 0.365 second. 


Hence :— 
20 (35 — 
(0-365)2 


20 (35 11-64 — 0-5: 
a - 456 foot-pounds. 

The error in determining the energy absorbed in rupturing a 
test piece by tensile impact depends on the error in the time 
measurement, and also on the ratio between the energy absorbed 
in breaking the test piece and that remaining in the tup imme- 
diately after fracture. 

If 8 is the error in the measurement of the interval time, it can 
be shown after some reduction* that the percentage of error in the 
value calculated from the above formula is: 


28K | Rare h ax A/ "+ = 
1-Kt(Vat* sla +25 ath]; 

where K is the ratio of the velocity of the tup immediately after 
rupturing the test piece to its velocity immediately before impact, 
hence 1 — K? is the ratio of the energy absorbed to the energy in 
the tup immediately before fracture. ; } 

The following numerical examples, set out in a tabular form, 
will show the per cent. error in the energy measurement for various 
values of K when 8 = 1 per cent. and 4 per cent. respectively. In 
all cases H = 30ft. and A = 10ft. 


1-553 


Energy absorbed = - 4-035 (0-365)?) 


= — >) 





| Ratio of energy absorbed 
to energy in tup 

immediately before 
fracture 1 - K2, 


Values of K Error in energy measurement. 





6 = 1 per cent. | § = 4 percent. | 





Per cent. 
0.93 


Per cent. 
Z 0.25 


0.96 


.4 0.54 0.66 


2.50 


| 
«| 
ae | 
| 

| 

| 

| 

| 

| 

| 

| 


6 0.64 1.5 5.8 


| 
& 


4.3 16.5 





0.36 


With lower falls (H) the error is somewhat greater ; with higher | 


falls it is somewhat lower. It is obvious, therefore, that K should 
not exceed 0.5, in order tht the error in the energy measurement 


* This investigation was made by Capt. C. E. P. Sankey, R.E. 








should not exceed the error in the time measurement—that is, the 
velocity after impact should not be greater than half the velocity 
immediately before impact. 


AN IMPROVED LUBRICATING RING. 


THE lubrication of bearings by means of floating rings 
which dip into a bath of oil and deposit it on the wearing 
| surface have merits which are absent from many other forms 
of lubricators. Whatever the section of the ring may be the 
effect is generally the same, but some sections are more 
efficient than others at picking up and depositing the 
unctuous fluid at the correct spot. Rings of the same section 
as that illustrated in the accompanying views, but without 
the groove and spring are acknowledged to give a high 
efficiency, but difficulty has been experienced in finding 
a suitable joint. This invention is the patent of Mr. G. 
Coucher, of Stroud, and is being placed on the market by 


TABLE IIT. 


Comparisons, 

| 

Leped bending f 

Rapeeted Sanding Comparison of ductility. 
Ratio of number 


of bends, 
Col. 21, Table IL., to— 


per cent. 


effort to 
breaking stress, 


Co 


breaking stress 
Initial bending 
Product of exten- 


Maximum bending 


Contraction 


Isaac Storey and Sons, Limited, Manchester. The difference 
between this ring and those of the ordinary pattern is that 
in the new form illustrated a continuous helical spring is 
applied to the outer circumference. The tension of this 
spring, in the case of split rings, keeps the two halves 
securely together. The spring has also been found both in 
the case of solid and split rings to increase materially the 
amount of oil lifted. The extruded brass bar used in the 
manufacture of these rings is of the section shown, the 
spring being partly enveloped in the groove in the outer 
circumference and, by its tension when in position, is safely 
retained in the groove. The annular recess in the inner 
circumference together with the comparatively narrow edges, 
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capacity. Further, that a single ring of this type will Suftic 
for much larger bearings than when the ordinary pattern is 
used. i 





LAUNCHES AND TRIAL TRIPs, 


STEEL screw steamer, Cape transport ; built by the Northumber 
land Shipbuilding Company, Limited ; to the order 3 
Withy and Co., Limited, for the Empire Transport Company : 
dimensions, 365ft. by 5lft. 44in. by 28ft. 44in.; to carry 7350 
tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in, stroke 
pressure 1801b.; constructed by Richardsons, Westgarth and ('o,. 
trial trip, May 25th. i: 

KWARRA, steel screw cargo steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Elder, Dempster and (Co, of 
Liverpool ; dimensions, 373ft. Gin. by 52ft. by 28ft. Sin. ; ‘ 
8100 tons ; engines, triple-expansion, 26in., 42in., 
stroke, pressure 1801b.; constructed by the 


of Furness, 


Oin.; to carry 
70in. by 48in, 
North Eastern 





12 13 i 15 16 


Comparison of energy absorbed per cubic inch 


ft.-Ib, per cubic foot. 


Static tensile. 


13 


to Col. 11. 


Static tens 


Impact-tensile. 
Ratio of Col. 


Standard 


test-piece. 


6,020 


13,600 5,810 


7,400 


1480 21,000 9,000 , 33 


1350 14,900 6,480 aT) 
16,500 
Small tensile 
test-piece) 
7,700 


1480 6,230 


(8,340) 


164 
Ws) 


ad 


1130 3,400 


1320 11,600 6,090 


1050 7,000 3,430 


1330 10,700 5,600 


1140 4,600 3,170 


1660 22,500 17,810 01.26 


Marine Engineering Company, Limited ; trial trip, May 30th. 

ONITSHA, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Elder, 
Dempster and Co., Limited; dimensions, 375ft. by 50ft. hy 
25ft. 3in.; engines, triple-expansion, 25in., 40in., 68in. by 4Sin. 
stroke, pressure 1801b.; constructed by Richardsons, Westgarth 
and Co.; trial trip, June 2nd. 

BRITISH transport, steel screw steamer ; built by Sir Raylton 
Dixon and Co.; to the order of the Empire Transport Company, 
Limited ; dimensions, 378ft. by 51ft. by 28ft. 6in.; to carry 7400 
tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in. stroke, 
pressure 1801b.; constructed by Richardsons, Westgarth and Co.; 
trial trip, June 2nd. 

RENVOYEE, steel screw steamer ; built by the Clyde Shipbuild- 


SPRING LUBRICATING RING 


- | effectually prevents the continuous oil film which is formed 


| between the shaft and rings in the ordinary rectangular 
| section, and on this account, it is claimed, rings of this 
| shape are far less liable to stop or slip during work. It will 
| be observed that at the junction of the halves of the ring are 
fitted stout projecting pieces or dowels which fit into the 
annular groove and retain the two segments of the ring in 
the same plane. 
The special claims made by the inventor for this ring are 
| that by making the rings as above described, a symmetrical 
and rigid ring is obtained which can be readily attached or 


detached, and which has a greatly increased oil-lifting | 


ing and Engineering Company, Limited, for service on the Great 
Lakes Canadian trade; dimensions, 250ft. by 42ft. 6in. by 
18ft. 6in.; engines constructed by the builders ; launch recently. 

SOGENADA, steel screw tug ; built by William Chalmers and Co., 

Rutherglen ; engines constructed by James Ritchie, of Glenavon 
Engine Works, Partick ; launch recently. 

STEEL passenger steamer ; built by Edward Hayes, for service 
| between Lisbon and Cacilhas ; dimensions, 59ft. 6in. by 13ft. 6in. ; 
| engines, compound, pressure 1201b.; constructed by the builders ; 
| trial trip recently. 
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12s. 6d. for good ordinary sorts, 17s. for medium, and 20s. for 


HE IRON, COAL, AND GENERAL TRADES | best net at mines. Foreign iron ore is being freely imported. 


OF 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Home Demand Steady. 

PRODUCTION continues regularly at the various works, 
and in some branches manufacturers can see their way well ahead. 
Generally speaking business is no worse upon home account, than 
it was a Week ago, whilst the foreign trade is improving. 


Increased Foreign Trade, 
Satisfaction is expressed at the character of the Board of 
Trade returns, which show, compared with a year ago, an 
improvement in the value of the machinery exports for May from 
£2,415,312, and for the five months from £11,595,901 to £11,615,705. 


Transit Goods. 

The railway carriage and wagon-building firms have had 
a very good month. The May exports of railway carriages have 
improved from £20,329 to £26,930, and of railway wagons from 
£108,977 to £167,387. Rapid progress is being made in the motor 
car trade, the total value of the May shipments of motor cars, 
chassis, and parts compared with a year ago having increased 
from £99,730 to £192,050 ; whilst the corresponding increase for 
the five months’ period has been from £484,482 to £869,091. 


Pig Iron Quiet. 
There is not much being done in pig iron this week, but 
some producers can still see well forward. Staffordshire common 


forge is quoted 48s., part-mine 51s. to 52s., best all-mine forge | 


85s., foundry 90s., cold blast 115s, 
Derbyshire 51s, to 52s, 


Northampton 50s, to 5ls., 


Galvanised Sheets Active. 
A jarge production continues to be made of galvanised 
sheets. and makers still quote £11 to £11 5s. The tendency of 
spelter is upwards, 





Steel Brisk. 
A large output characterises the steel trade, both in 
sections 


German competition is increasingly complained of. Quotations 


remain unaltered on the week, angles being £6 7s, 6d. to £6 10s., | 


and Bessemer steel bars £5 2s. 6d. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 


MANCHESTER, ‘Thursday. 
The Pig Iron Position. 

THERE was a good attendance on the lron Exchange on 
Tuesday, but indifferent accounts of pig iron were heard on all 
hands. There is still an entire absence of speculation in all depart- 
ments. Since our last prices in most makes of pig iron have 
receded from 3d. to 6d. per ton, and consumers still buy in hand- 
to-mouth fashion. Hematite has also felt the effects of the 
“slump.” It is said that Eglinton had sold low as 59s., 
delivered Manchester, but inquiry showed that such a price was 
impossible except in very considerable quantity. Middlesbrough 
brands were reported steadier at the close. 


as 


Finished Iron and Steel. 

There is a quieter feeling, and the maket is now feeling 
the effect of the heavy lots of semi-manufactured steel which are 
being offered. Foreign billets were again 2s. 6d. per ton less 
money, but English makes were reported unchanged. 

Copper. 

There was no change in sheets and tubes, and business was 

exceedingly slow, 


Tin and Lead. 
English tin ingots were somewhat dearer, but sheet lead 
was about 5s. per ton lower. 


Quotations. 

Lincolnshire, No. 3 foundry, 55s. to 55s. 6d.; Stafford- 
shire, 54s, 6d.; Derbyshire, 56s.; Northamptonshire, 58s. to 
58s. 6d.; Middlesbrough, open brands, prompt, 58s. 4d. to 58s. 7d.; 
Scotch: Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 60s. to 60s. 6d. ; 
Eglinton, 60s. to 60s. 3d., delivered Manchester. West Coast 
hematite, 67s. to 67s. 6d.; East Coast ditto, 66s., both f.o.t. 
Delivered Heysham: Gartsherrie, 59s. to 59s. 6d.; Glengarnock, 
58s. to 58s. 6d.; Eglinton, 58s. to 58s. 3d. Delivered Preston: 
Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 59s. to 59s. 6d.; Eglin- 
ton, 59s, to 59s. 3d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d. ; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 


A 











£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. ; 
boiler plates, £7 12s, 6d. to £7 17s. 6d.; plates for tank. girder, 





and bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 10s. ; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £70; tough ingot, £60 10s.; best 
selected, £60 10s. per ton. Copper tubes, 84d.; brass tubes, 
6}d.; condenser, 7}d.; rolled brass, 6}d.; brass wire, 64d.; brass 
turning rods, 6fd.; yellow metal, 6d. per lb. Sheet lead, £16 10s, 
to £16 15s. per ton. English tin ingots, £147 10s. to £148 per ton. 





The Lancashire Coal Trade. 

There was a small attendance on the Coal Exchange, and 
business was very flat. Trade in house coal was aimost at a 
standstill, on account of the weather, and slack and shipping coal 
was exceedingly dull. General quotations were :—Best Lancashire 
for domestic purposes, 14s. 2d. to 15s. 6d.; seconds, 12s. 2d. to 
13s. 2d.; common, 10s. to 11s, 2d.; best burgy, 10s. 6d.; round 
furnace coal, 11s, 6d.; best slack, 9s. 6d.; medium, 9s.; common, 
is, 6d., at the pit. Coal for bunkering purposes, screened, 11s. 6d. ; 
unscreened, 10s. 6d., delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite iron trade shows no improvement during 
the week, and the orders offering are much below the aggregate 
weight of the business doing a month or six weeks ago. It is 
believed that the position of buyers is such as will not enable them 
to expand their requirements to any material extent, although 
there are some who believe there will soon be better times in the 
market, and are ready to buy forward to a fairly reasonable 
extent. The stocks of metal held in the district are not increasing, 
and it is not likely that smelters will allow them to do so, as they 
are anxious to regulate the output of metal to the actual demand, 
and to avoid the accumulation of iron, the existence of which 
would probably be to their disadvantage when the demand for 
metal improves. Prices remain about the same as last week with 
mixed Bessemer numbers at 68s. net f.o.b. and warrant sellers at 
60s. cash, buyers 6d. less. Stocks are steady at just over 29,000 
tons in warrant stores. Sales of special hematite iron are well 
maintained at from 2s. to 6s. per ton above the prices of ordinary 
iron, and makers of the better classes are doing a fairly steady 
trade with home and foreign users. Speigeleisen and _ferro- 


manganese are in good demand. Scrap iron is in request, and 
best sorts are bringing good prices. Charcoal iron is only in mode- 
rate sale. 


Iron ore is in moderate demand, and prices are at 


BIRMINGHAM, WOLVERHAMPTON, AND 


and semi-finished, though in the last named Belgian and | 


| Steel. 
| The steel trade is not over brisk at the moment. Orders 
are not coming in as freely as they did, even in. the Bessemer 
department, which is the only branch in operation in this district. 
t is now considered questionable whether local makers of mild 
steel will again be able to compete in the mild steel market, as the 
mills have now been out of employ over two years, and they needed 
| modernising when they stopped in order to enable makers to pro- 
| duce the class of material which is now so largely used in the ship- 
| building and other trades. Makers of Bessemer sorts are, 
however, anticipating a continuance of activity for some months 
to come. Heavy steel rails are still quoted at £5 10s. per ton net 
f.o.b. 


| Shipbuilding and Engineering. 

The Vickers’ firm at Barrow launched on Tuesday, Wed- 
nesday, and Thursday this week the three sections of the floating 
| dock large enough to lift a Dreadnought which has been built for 

the Brazilian Government. The sections will be connected when 
| afloat in Walney channel, and then the floating dock will be towed 
to Rio de Janeiro, 


Shipping and Coal. 
The shipping trade is steady, and the increase in exports 
of iron and steel from West Coast ports this year is now 56,999 
tons. Freights are fairly steady. Coal and coke in steady 
demand, except for domestic qualities of the former. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
General Conditions. 

As we stated last week, business in the iron and steel 
| trades is experiencing the lul! usually occurring towards the end of 
| the half-year, when stocktaking is being carried on, and the 
| quietude is accentuated by the apparent weakness of pig iron. An 
Exchange has just been started at the Royal Victoria Hotel, 
under the auspices of the Coal Merchants’ Society, with the assist- 
| ance of the Great Central Railway Company. The first meeting 
| on Friday attracted a fair gathering, and meetings will be held 
| each Friday afternoon. The Exchange is intended to embrace 
| not only the coal trade, but the iron, steel, and allied trades of 
| the district. Hitherto attempts to form a general exchange in 
| Sheffield have failed, and the present effort will be watched with 

interest ; but the Exchange has the competition of the older and 
established Exchanges of Manchester, Birmingham, and Middles- 
brough to face. 


House Coal. 

With the arrival of much warmer weather there is little 
movement in house coal, but colliery prices are, on the whole, very 
steady, with 1s. per ton advance on last year’s contract prices still 
being talked of. although we cannot hear of any definite business 
being concluded on this basis. Current pit prices :— Best Barnsley 
12s. td. to 13s. 6d. per ton ; ditto, secondary sorts, 10s. 6d. to 11s. 
per ton. 


Steam Coal and Gas Coal. 

There is a very steady and even improving demand for 
hard coal and cobbles for industrial use, and in the best qualities 
stocks are practically nil. The Midland and Great Central Railway 
Companies are asking for tenders for renewal of certain of their 
locomotive coal contracts, which expire at the end of this month, 


9s. 3d. per ton for best South Yorkshire hards, and 8s. 6d. to 
Ss. 9d. best Derbyshire qualities, these being pit prices. A large 
number of gas coal contracts have been renewed during the past 
few days, as we hinted as probable in our last letter, and prices 
are on the basis givenin previous reports. 


Slacks and Coke. 

There is still no sign of weakness in the slack market, and 
apparently the restricted output of house coal bas had a marked 
effect in curtailing supplies. A fair quantity is going forward to 
the shipping ports and home demands are good, Coking smalls 


Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 
5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke :—Best washed, 12s. 6d. to 
13s.; unwashed, 11s. to 12s, per ton at the ovens, 


Iron and Steel. 
The pig iron market remains absolutely without feature 
owing to the lack of business. Sellers are inclined to believe that 
the end of the half-year will see an improved demand, and at the 


1s. 6d. to 2s. per ton for delivery over the second half of the year. 
Hematites are relatively better than common irons, both 
regards firmness of price and current business, and remain :— 
West Coast, 80s. to 81s.; East Coast, 75s. to 76s. Other quotations 
are :—Lincolnshire, No. 3 foundry, 53s. 6d.; No. 4 ditto, No. 4 
forge, mottled and white, 52s. 6d.; basic, 55s.; Derbyshire, No. 3 
foundry, 53s.; ditto, No. 4 forge, 52s. per ton. Slight concessions 
below these figures are generally obtainable for small parcels for 
prompt delivery, and prices of scrap have eased off in sympathy 
with the general dulness, 


as 

















NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

THE market is distinctly disappointing, and traders look 
in vain for an improvement, though there are influences which should 
tend to strengthen the market. There are more satisfactory local 
statistics, the excellent Board of Trade returns, and somewhat 
better news from the Continent, but consumers continue their 
policy of waiting, and speculators are very slow indeed about 
operating, the fall in the Bank rate having failed to stimulate 
them, and prices have this week touched a lower level than has 
been known since July last, warrants having been down even to 
49s, 34d. cash buyers. The weak point of the market is the small- 
ness of the business that is being done with Germany and the 
United States, usually two of the best markets for the pig iron pro- 
duced in this district, but they have wanted little this year, or they 
are themselves making more iron than is being consumed at 
home. The outlook is that these countries will continue 
to need very little Cleveland pig iron this year, and it will 
not be an easy matter to find other markets for the tonnage 
they would have in the ordinary course taken. The price of No. 3 
Cleveland pig iron in the early part of the week was 49s. 9d. per 
ton for prompt delivery, but on Wednesday there was business at 
49s. 74d., with No. 1 at 52s. 14d., No. 4 foundry at 48s. 104d., 
No. 4 forge at 48s. 74d., and mottled and white at 48s. 14d. In 
such circumstances as the present no one cares to buy for forward 
delivery ; everything seems too unsettled and uncertain, notwith- 
standing the undoubted revival in the finished branches of the iron 
and steel industries. 





Hematite Pig Iron. 
The market is more favourable for producers of East 








Coast hematite pig iron this week than it has been for some time, 


are in poor supply, with prices naturally firm. Quotations remain : | 





and, we understand, tenders are being sent in on the basis of 9s. to | 





moment are holding out for practically late rates, with an additional | 








| and large liners. 


and certainly they are more satisfactorily situated than the 
makers of ordinary Cleveland pig iron, having. more orders on 
hand, practically no iron in stock, and realising relatively better 
prices. Besides this, they do not suffer from the competition of 
warrants, for there are no hematite warrants in this district now. 
For mixed numbers the regular quotation of producers is 66s. per 
ton for early f.o.b. delivery, but there is st.!] a little being offered 
by second-hands at 65s. 9d. With such prices for pig iron makers 
cannot very well afford to pay 20s. 6d. per ton for Rubio ore 
delivered in the Tees or Tyne, and 17s. per ton for furnace coke 
delivered equal to Middlesbrough. Consumers refuse to give the 
20s. 6d. per ton for Rubio ore which merchants ask. There has 
been the sale of a cargo at 19s. 6d. per ton reported this week, 
but it was in special circumstances, and the steamer conveying it 
was due to arrive within a day or two and a market had not been 
found for the ore. Consumers are still well bought, so that there 
is no pressure to purchase. 


Manufactured Iron and Steel. 

In most branches improvement continues to be reported, 
but in others there is a little sagging. Steel and iron ship plates 
are at £6 10s., steel ship angles at £6 2s. 6d., iron ship angles at 
£7, steel bars at £6 5s., iron bars at £7, packing iron and steel at 
£5 15s., steel joists at £6 2s. 6d., steel hoops at £6 12s. 6d., steel 
strip at £6 10s., iron ship rivets at £7 7s. 6d., steel sheets £7 7s. 6d., 
all less 24 per cent. f.o.t. Galvanised and corrugated steel sheets, 
24 w.g., are at £11 5s., less 4 per cent. f.o.b. Heavy steel rails 
are firm at £5 10s., and light sections £5 12s. 6d., both net f.o.b. 
Cast iron railway chairs are at £3 10s. net f.o.b. Steel railway 
sleepers are £6 10s. to £6 15s. net f.o.b., but the demand for them 
is very small. 

Shipbuilding. 

The improvement in the shipbuilding industry is kept up, 
but the increased demand for new vessels is more for warships 
There is not that increase in the orders for new 





| tramp tonnage that might have been expected, probably because 
| the rates of freight have not improved to the extent expected ; 
| indeed, there has recently been a relapse in these, and they must, 


} in 
|}on a more extended scale than has ever before been known 


| ever. 


in many cases, be quite unprofitable. It has become harder to 
work cargo steamers at a profit, and owners of these do not 
look with favour on the development which is taking place 
the way of the large liners going in for cargo-carrying 
The competition among cargo-carrying vessels is keener than 
There are 42 steamers at present laid up in the Tyne, 
representing probably 80,000 tons of carrying capacity. Wages 
questions in the shipbuilding industry are once more cropping 
up, and at Carlisle on Monday there was a conference between 
the representatives of the Shipbuilding Employers’ Federation and 
of the workmen belonging to the eighteen federated societies in 
the shipbuilding industry between the Humber and the Clyde to 





| consider the application made by the men for an increase of 


After a four hours’ sitting no settlement was arrived at, 
and the conference was adjourned for month. The North- 
Western Engineering Trades Employers’ Association have refused 
the application of the engineers for an advance of }d. per hour. 
They consider the application premature, as the state of trade at 
present does not justify any advance. 


Coal and Coke. 

The coal trade is disappointing ; it has persistently be- 
come worse since the troubles ceased about the adoption of the 
Miners’ Eight Hours’ Act, the oversea trade having been very 
unsatisfactory, as may be seen by the fact that the May shipments 
of coal from the Tyne only reached 914,812 tons, against 1,195,147 
tons in May, 1909, a decrease of 280,355 tons, which, it must be 
acknowledged, isa serious business for the collieries, and one cannot 
be surprised that the prices have been persistently falling. Best 
steam coals have dropped to 10s. 10$d., and seconds to 9s. 9d. per 
ton f.o.b., with ordinary smalls at 5s. 9d. Gas coals are also down 
to 10s. 14d., and seconds to 9s. 6d. f.o.b., while coking coals are at 
9s. 6d. and coking smalls at 9s. A contract for 60,000 to 70,000 
tons of second-class Durham gas coals has been placed within the 
last few days with Tyneside coal merchants by the Kienigsberg Gas 
Company for delivery over next year’s Baltic season, at a price 
which is calculated to leave 9s. 6d. per ton delivered f.o.b. Tyne or 
Wear. Coke is cheaper; foundry qualities at 18s. f.o.b. and 
furnace at 17s., delivered equal to Middlesbrough. 


wages. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THE markets, which were for the most part depressed 
towards the end of last week, have shown a little more animation 
within the last few days. This is due to some extent to the 
favourable Board of Trade returns, but it is believed that cheaper 
money has given a fresh impetus to speculative dealing. In this 
immediate district the placing of six destroyers for the British 


| Admiralty and five additional torpedo boats for the Government of 








Brazil has helped to strengthen the industrial position. Manu- 
facturers generally have also an eye to the approaching trade 
holidays in various localities, and are accordingly pushing forward 
work as rapidly as possible. 


The£Pig Iron Market. 

The Glasgow pig iron market was depressed towards the 
end of last week, when Cleveland warrants made a further down- 
ward record at 49s. 34d. cash. Business has been done this week 
at 49s. 8d. cash, 49s. 84d. one month, and 50s. 3d. three months, 
and also at 49s. 6d. for delivery in eighteen days, and 49s, 7d. 
twenty-one days. Advices from the United States have been of 
an indifferent character, upon which no advantage or the reverse 
could be founded as regards the influence of the American markets 
on ours. The main cause of the depression of a few days ago has 
been the unfavourable statistical returns for May as affecting the 
Cleveland district. Consumers are only purchasing, asa rule, for 
immediate requirements, but cheaper money aud reduced prices 
have been the means of directing a little more attention to 
warrants. 


Seotch Makers’ Iron. 

There has been some irregularity in the quotations of 
makers’ iron, certain lists of prices being, it is thought, somewhat 
depressed, whilst others probably err in an opposite direction. 
Well-known merchants quote as follows :—Govan and Monkland, 
f.a.s. at Glasgow, No. 1, 57s. 6d.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 60s.; No. 3,57s.; Clyde, No. 1, 62s. ; No. 3, 57s. ; Gartsherrie, 
Calder, and Shotts, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Sum- 
merlee and Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 

g No. 3, 60s.; Eglinton, at Ardrossan or Troon, No, 1, 58s.; 
3, 57s.; Glengarnock, at Ardrossan, No. 1, 65s.; 7 3, 
's. 6d. 











No. 
60s. ; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 5: 


The Hematite Trade. 

The manufacture of hematite pig iron has been proceed- 
ing on the fullest scale, and it is believed that an amount at least 
equal to the current output is being absorbed by the steel makers. 
At the same time, stocks are understood to be heavy, and, in view 
of the weakness in other departments of the pig iron market, the 
impression has become general that prices of hematite pigs are too 
high. In this belief, efforts have been made within the last few 
days to induce makers to sell under 70s. per ton for Scotch hema- 
tite. On the other hand, it is reported that for future delivery 
some manufacturers have been quoting several shillings above 
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recent prices. The actual value is no doubt somewhere between 
the two extremes, and merchants are offering to take 71s. per ton 
for delivery at West of Scotland steel works. 


Finished Iron and Steel. 

The demand for finished iron is not quite satisfactory, and 
some works are indifferently employed. In the different branches 
of the foundry trades there is more being done. Tube makers are 
getting very busy, but the competition with each other still keeps 
prices at an unsatisfactory level. Both black and galvanised 
sheets are in good demand for shipment. The steel trade is very 
busy, the staple of the business at present being shipbuilding 
material, for delivery of which the pressure has been increasing. 
There isa more than usually active demand for boiler plates, both 
for home use and export. The question of the consolidation and 
continuance of the Steel Combine is still engaging attention, and 
the matter has been discussed at a meeting held in Glasgow this 
week. All these conferences are conducted in private, and the 
results are not communicated officially, so that reports regarding 
them which get abroad are necessarily imperfect, and to some 
extent, of course, unreliable. There seems no doubt, however, 
that the question of a fair share of work being distributed among 
the makers is‘one of great difficulty, and upon this matter it is 
feared that an agreement satisfactory to all parties can hardly be 
anticipated. 


The Coal Trade. 

There has been a good business in the coal trade since 
last report, shipments showing a decided improvement. For house 
coal there has been less inquiry, and prices have been tending 
to ease. The price of splint coal has been reduced 6d. per ton for 
present month’s deliveries. Glasgow Corporation has purchased 
about 750,000 tons of coal for the gasworks. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

A CERTAIN degree of firmness characterises the coal trade, 
for, though weather conditions remained bad, affecting incoming 
tonnage, the announcement that Admiralty requirements will be 
large, and fair bookings, gave a steadiness to business, and sellers 
were not disposed to let buyers have it all their own way. Some 
sales were effected at 16s. 6d. for best steam, but in a few cases 
business was done at 16s. Best Monmouthshire ruled about 3d. 
less than the preceding week. As for small, prices generally were 
weak ; even bituminous kinds were easier. Patent fuel, sluggish 
demand ; pitwood selling for 16s. best fir, but this price was ex- 
ceptional, and in a little time there was a recovery, and the 
market closed firmer. 


Latest Quotations: Present State of Trade, Cardiff. 

At length an alteration for the better begins to show 
itself, and coalowners say that distinctive signs are given that 
the corner is being turned. For some days the market for large 
and best descriptions has been maintained. As in former 
instances, when the clouds are clearing, best seconds have been 
the first to herald an alteration. This week they are firmer. 
Failing much delay from recent storms, which have been very 
severe, colliery owners expect large arrivals, and the next report 
—given settled weather—wili most likely show improved, or, at all 
events, firmer prices. Latest quotations :—Best large steam, 16s. 
to ls. 6d.; seconds, 15s. 6d. to 16s.; ordinaries, 14s. 9d. to 
15s. 3d.; best drys, lis. 9d. to 16s.; ordinary drys, 14s. 6d. to 
15s.; best washed nuts, 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. 
to 13s.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. to 
lls. 6d.; very best smalls, 8s. 3d. to 8s. 6d.; best ordinaries, 
7s. 9d. to 8s.; cargo smalls, 7s. to 7s. 6d.; inferior kinds, 6s. 3d. 
to 6s. 9d.; very best Monmouthshire black vein, 15s. to 15s. 3d.; 
ordinary Western Valleys, 14s. to 14s. 6d.; best Eastern 
Valleys, 13s. 9d. to 14s.; seconds, 13s. 6d. to 13s. 9d. Bituminous: 
Very best households, 17s. to 18s.; best ordinary, 14s. 6d. to 
16s.; No. 3 Rhondda, large, 17s. to 17s. 6d.; brush, 13s. 3d. to 
13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 Rhondda, large, 12s. 
to 12s. 3d.; through, 9s. 9d. to 10s. 3d.; smalls, 7s. to 7s. 6d. 
Patent fuel, lis. to 15s. 6d. Coke: Special foundry, 24s. to 
26s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to 17s. 6d. Pit- 
wood, ex ship, 17s. 6d. to 17s. 9d., rather irregular. 


Newport, Mon., Coal. 

Last week was a dull week; trade inactive. Tonnage 
coming in unsatisfactory. Buyers delaying business to get lower 
quotations, but towards close of week signs of improvement. 
Shipments, on the whole, fair—foreign 76,465 tons, coastwise 
13,790 tons. Tonnage this week improving. Latest :—Very best 
black vein, 14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 3d.; 
Eastern Valleys, 13s. 6d. to 13s. 9d.; other kinds, 13s. 3d. to 
13s. 6d.; best smalls, 7s. 6d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; 
inferiors, 6s. 6d. to 7s. Bituminous: Best households, 15s. 6d. to 
l6s.; seconds, 14s. to 15s. Patent fuel, 15s. to 15s. 3d. Coke: 
Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 
17s. 6d. to 17s. 9d. 


Swansea Coal. 

Tonnage came in strongly, and a good deal of business 
was done. Shipments were 90,975 tons coal, and 13,690 tons 
patent fuel. This week an easier tone has shown itself in the 
anthracite coals. Demand not so active, excepting rubbly culm, 
which continues in good demand. Last prices well maintained :— 
Steam coal weaker. Best malting, 23s. to 24s. net; seconds, 
21s. to 22s. net; big vein, 17s. 6d. to 19s., less 24; red vein, 
12s, 6d. to 13s. 6d., less- 2}; machine-made cobbles, 21s. to 
22s, net; Paris nuts, 22s. 6d. to 23s. 6d. net; French nuts, 
23s. to 24s. 6d. net; German nuts, 22s. 6d. to 23s. 6d. net; 
beans, 20s. to 21s. 6d. net; machine-made large peas, lls. to 
lls. 6d. net ; machine-made fine peas, 9s. 6d. to 10s. 6d. net; 
rubbly culm, 5s. 9d. to 6s. 3d., less 24 ; duff, 3s. 3d. to 3s. 6d. 
net. Steam coal: Best large, 17s. to 17s. 6d.; seconds, 13s. to 
3s. 6d.; bunkers, 9s. 9d. to 10s. 6d.; small, 7s. to 9s.; all less 
4. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 
14s, 9d. to 15s. 6d.; small, 10s. 6d. to lls. 6d., all less 2}; 
patent fuel, 14s. to 14s. 6d., less 24. 


Newport Dock Award. 
The umpire has decided that men may be employed on 
tonnage or day work, but not in a mixed gang, at 8s. per diem, 
from 8 a.m. to 6 p.m. in summer, and 12s, at night. 


Iron and Steel. 

There has been a good demand for home-made bars in 
connection with several of the tin-plate works, dumping having 
fallen off, but this week a consignment of 1650 tons came to New- 
port from Bruges. Dowlais continues to show a good deal of 
activity. Both mills did a large quantity of work. There was a 
varied make turned out of light and heavy rails, fish-plates, mer- 
chant bars, and a quantity of sleepers for India. The blast fur- 
naces are reported as doing excellent work, exceeding past records. 
Prices remain. The tendency of Rubio ore is to advance. New- 
port and Cardiff quote best 19s. 6d. to 20s. Siemens and 
Bessemer bars, £5 to £5 2s. 6d.; hematite, mixed numbers, 
65s. 9d. cash, 66s. 1d. one month ; Middlesbrough, 49s. 44d. cash, 
49s, 84d. one month ; Scotch, 55s. 44d. cash, 55s. 84d. one month ; 
Welsh hematite, 71s. to 72s, 6d. delivered ; East Coast hematite, 
70s. c.f. 


Tin-plate. 

Shipments from Swansea were 128,663 boxes ; receipts 
from works, 104,124 boxes; stocks on hand, 151,731 boxes. 
Llanelly did well, but Port Talbot showed a falling off. Latest 
prices :—Ordinary tin-plates: Bessemer, I.C., 20 by 14, 112 sheets, 
108 Ib., 13s. 44d.; wasters, 11s. 104d. to 12s.; Siemens same ; ternes, 
23s. 6d. to 23s. 9d. C.A. roofing sheets, £8 10s. to £8 17s. 6d. per 
ton ; big sheets for galvanising, £8 10s, to £8 15s.; finished black 
plate, £10 10s. to £10 12s. 6d.; galvanised sheets, 24g., £11 to 
£11 5s, per ton ; block tin, £149 12s. 6d. cash, £150 17s. 6d. three 
months. Other quotations :—Copper, £50 8s. 9d. cash, £57 5s. 
three months. Lead: English, £13 per ton ; Spanish, £12 12s. 6d. 
per ton. Spelter, £21 2s. 6d. per ton. Silver, 249d. per oz. 





AUSTRALIAN NOTES. 
(From our own Correspondent.) 


THE new Australian coinage has now been put in circulation. 
Half-crowns have been eliminated from the new issue. 

From the first discovery of gold in Australasia in 1851 to the end 
of the year 1908, the total amount of gold wen in Australia, 
Tasmania, and New Zealand was 135,223,381 oz., of the value of 
£574,530,987. The quantities obtained from the various States 
and their value were as under :— 

Output, Value, 
oz. £. 
Victoria ; 66,464,132 
West Australia 
New Zealand .. 
Queensland .. . 
New South Wales . 
Tasmania .. .. 
South Australia 


73,58 


68,290,082 
3 


574,530,987 

The earnings of the New South Wales railways for the quarter 
ended March 31st show an increase of £189,210 and the expendi- 
ture an increase of £127,065 over the corresponding period of last 
year, the net gain being £62,145. The increased expenditure is 
stated to be mainly due to flood repairs, heavier repairs and 
renewals to rolling stock, and the higher rates paid to the staff 
under awards of wages boards constituted under the Industrial 
Disputes Act. Coaching traffic increased by £86,882, and goods 
traffic by £102,328, of which general merchandise contributed an 
increase of £23,015, grain and flour £40,523, wool £22,061, live 
stock £25,264, while the decreases were hay, straw, and chaff 
£1247, coal and coke £5534, and other minerals £1754. The 
number of additional passengers carried was 377,171, and the train 
miles run increased 198,719 miles. 

The total revenue for the quarter was £1,408,425, and the total 
expenditure £777,066. Train miles run totalled 4,003,757. Earn- 
ings per train mile were 7s. 04d., as against 6s. 5d. for the corre- 
sponding quarter of the previous year, and the expenditure 
3s. 104d., as against 3s. 5d. The total number of passengers 
carried was 13,348,596 ; tonnage of goods traffic 819,077. Coal and 
coke 591,193, other minerals 116,480, and live stock traffic 98,281. 
The tramway earnings show an increase of £24,473, the total for 
the quarter being £309,572, and the expenditure totalled £236,204. 
The number of passengers carried was 52,340,749, and tram miles 
run 5,153,406. 

A representative deputation waited upon the Premier in Sydney 
a few days ago to urge upon him the immediate necessity of adopt- 
ing a more vigorous policy with regard to the development of the 
railways to meet the pressing requirements of the traffic in the 
State. It was clearly shown that the demands of the country were 
more than the railways could cope with, and the Premier promised 
that immediate steps should be taken to extend the duplication of 
the lines, and also link up the cross-country systems so that traffic 
could be distributed in different parts of the country without 
having to be sent round Sydney. It is intended to raise a large 
loan to meet this work. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 2nd. 

THE downward course of pig iron, especially for steel-making 
purposes, has reached a limit. Some 50,000 tons of basic and 
Bessemer have been picked up within two weeks, and indications 
now point toa moderate upsweep of prices which wil] be permanent 
probably for the rest of the year. Steel billets have also been 
purchased freely during the past week at prices which are not 
likely to be duplicated. The most active branch of the stee 
industry at this time is the wire and plate mills. Wire declined 
in sympathy with raw material, and this decline was followed by 
heavy purchases. The plate mills are the most crowded, and have 
business without another contract to keep them going to the end 
of the summer. After a few weeks of quiet the structural mills 
have encountered another demand. The American Bridge Com- 
pany took orders this week for 18,000 tons of steel for bridge and 
viaduct work on western railroads. The city of New Orleans 
closed for 2800 tons of steel to be used in the construction of pier 
sheds. The agricultural implement interests have been unable to 
secure any concessions for bars below 1-45, which is the first time 
in the history of this trade that they have been unable to make 
concessions. All large buying interests, such as car builders, 
locomotive builders, engineering plants, and foundries, are merely 
keeping contracts out sufficient to furnish them with material to 
see them through with whatever work they have on hand. ‘The 
underlying feeling is that there will be no sharp advances in prices, 
and that with productive capacity where it is the wiser course is 
to buy as contracts for work are received. Inquiries are pending 
this week for some 30,000 cars. Fewer locomotives have been 
ordered lately. The works are well crowded, and it may be 
several weeks before the railroads will be heard from with large 
orders. Copperis selling ashighas 13cents. Large purchases now 
contemplated will be delayed until after June 8th, when the 
Copper Producers’ Association will issue a statement of production. 
Favourable reports are received from producing sources. The 
purpose of the great copper interests is to regulate supply and 
demand by control which will prevent any serious drop in prices 
below what the copper interests consider fair to themselves. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. GRANVILLE SAVILLE, engineer and engineering valuer, has 
moved from 37, Moorfields, Liverpool, to 45a, Market-street, Man- 
chester. 

UNITED BRASSFOUNDERS AND ENGINEERS, Limited, has removed 
its head office to Empress Foundry, Cornbrook, Manchester. 
Telegraphic address, ‘‘ Stork, Manchester.” 

MonsIEUR CANON-LEGRAND, of Mons, Belgium, informs us that 
he has appointed as his sole representative for the United King- 
dom and Colonies Mr. Henry Enthoven, Danes Inn House, 265, 
Strand, London, W.C. 

THE ENGLISH MCKENNA Process Company, Limited, of Sea- 
combe, Birkenhead, informs us that its agent for Birmingham and 
the Midlands is Mr. Frank Robinson, 39 and 40, Exchange- 
buildings, Birmingham. Telegraphic address ‘‘ Frankrob, Bir- 
mingham,” and telephone number 278 Midland. 

Mr. CECcIL BARBER, A.M. Inst. C.E., M I.E.£., for many years 
engineer and manager of the Bournemouth Corporation Tramways, 
has taken up the post of international secretary of the Warner 





Engineering Company, Limited, and has been appointed a member 





cs 
of the technical advisory committee, which is responsible for th 
approval of the designs made or supplied to the company’s 
licensees in various countries. All communications to him should 
in future be addressed to the head offices of the company at 
Carteret-street, St. James’s Park, London, 8. W. a 





Contracts,—Lobnitz and Co., Limited, Renfrew, have recently 
shipped to Singapore two hopper barges for Sir John Jackson 
Limited. The same firm has received an order for a self-propelling 
bucket dredger and two hopper barges for the Leopoldina Railway 
Company, Limited.—The British Admiralty have placed a contract 
with Yarrow and Co., of Glasgow, for two torpedo-boat destroyers 
of a special type involving many new features. In these vessels 
the constructors have been allowed to have a perfectly free hand 
in the design of the machinery.—Whitehead and Co., of Fiume 
ask us to state that, after heavy competition, they have succeeded 
in obtaining a second order for the building of a submarine boat 
of the Whitehead type for the Dutch Government. This boat 
will be of the same type as that ordered ten months ago for the 
Dutch navy, and will also be built by the Schelde shipyard at 
Flushing. y 

BRIQUETTING BORINGS AND TURNINGS.—An interesting booklet 

has been sent to us by the British Metal and General Briquetting 
Company, of 38, Park-row, Leeds. It describes a process for 
briquetting borings and turnings which we are informed has heen 
= to the test of practical application by several of the large 
inglish and Continental engineering firms. By this process the 
borings and turnings can be changed into solid material, and in 
this form they can be melted in the cupola like pig iron. We are 
told that the process enables iron and brass borings to be pressed 
into briquettes without the help of any binding material, and that 
the briquettes are so solid as to stand handling, transport, and the 
heat of the furnace. The booklet contains some interesting 
figures relating to the results obtained by the use of these 
briquettes at various engineering works, Illustrations are also 
given showing briquettes made from cast iron borings, forgings 
made direct from briquettes, and briquettes made from white 
metal, bronze, and copper turnings and borings. 

CLYDE ENGINEERS’ WAGES AGITATION.—The application of the 
Clyde district members of the Amalgamated Society of Engineers 
for an advance in wages, which was made on May 15th—the 
month's notice stipulated in their working agreement not expiring 
till Wednesday next—-was fully considered at Carlisle on June 6th 
at a conference between the Executive Board of the Federation of 
Shipbuilder Employers and the Committee of Trades Unions, 
which are parties to the national working agreement in the ship 
building trades. The Clyde men asked an advance of 4d. per 
hour or ls, per week on time rates and 5 per cent. on piece rates, 
In other words, and as the men prefer to putit, they wish restored 
to them the rates prevailing before the reduction made in the 
opening months of 1909, when wages stood at 8d. per hour. The 
present time rate on the Clyde is 7?d. per hour. As the result 
of the conference, Mr. Thos. Biggart, secretary of the North 
Western Engineering Trades Association, has now transmitted to 
Mr. Geo. Ferguson, organising delegate for Scotland of the 
Amalgamated Society of Engineers, the reply of the Association. 
It states that the employers are of the opinion that the application 
is premature, and that the state of trade does not justify any 
advance at the presenttime. Accordingly, they are unable to accede 
to the request of themen. It remains for the men to decide now 
whether they should pursue the matter further by asking for a 
local conference with the employers. This is the next stage in 
the procedure under their agreement. If this conference is held 
and fails to authorise an advance they can then appeal to a 
central conference representing their own executive and the 
Federation of Engineering Employers. This exhausts the pro 
cedure, but until the Central Conference has given its decision 
there can be no dislocation of work. If it also fails to bring about 
a settlement the men will be at liberty to take what steps they 
please. About 21,000 men are affected. 

New Torrepo DestROYER CONTRACTS. 
special torpedo destroyers placed with shipbuilders in 


In addition to the six 


various 


| districts some weeks ago, the Admiralty has now given out provi 


sional contracts for fourteen.destroyers of the standard type. Six 
of these have gone to Clyde builders, three to builders on the 
Tyne, three to English West Coast builders, and two to a builder 
in the South of England. Of the six which have gone to the 
Clyde three are to be built by John Brown and Co., Clydebank ; 
two by Wm. Denny and Bros., Dumbarton; and one by Wm. 
Beardmore and Co., Limited., Dalmuir. The following are the 
successful contractors in other districts:—Hawthorn, Leslie and 
Co., Hebburn-on-Tyne, two vessels; Swan, Hunter and Wigham 
Richardson, Limited, Wallsend, one vessel; Cammell, Laird and 
Co., Birkenhead, one vessel; Vickers, Sons and Maxim, Barrow-in- 
Furness, one vessel; and J. 8. White and Sons, Cowes, two 
vessels. There are still three to order of the vessels provided for 
in the Navy Estimates for the current year. Of the twenty vessels 
now placed—that is including the six special boats previously 
ordered, two each from Yarrow and Co., Thornycroft and Co., 
Limited, and the Parsons Marine Steam Turbine Company—ten 
are to be built on the Clyde, four on the Solent, three on the 
Tyne, two on the Mersey, and one at Barrow. The two special 
boats ordered from the Parsons Company are to be built by 
Denny Bros , Dumbarton, but will have their propelling machinery 
made by the Parsons Company, at Wallsend. The propulsion of 
the six special boats will be by twin screws, driven in the case of 
Yarrow's two by Brown-Curtis turbines ; in the case of the Parsons 
Company’s two by geared turbines of the Parsons type ; and in 
the case of Thornycroft’s two by another arrangement of Parsons 
turbines. If, as is likely, the three vessels of the standard type 
which are to be built by John Brown and Co., at Clydebank, are 
fitted with Brown-Curtis turbines, as many as nine of the twenty 
vessels will be driven by twin screws. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirty-seventh annual meeting will be held in 
the Council Chamber of the Municipal Buildings, Plymouth, on 
Thursday, Friday and Saturday, June 16th, 17th and 18th, 1910. 
On the Thursday there will be a Council meeting in the Grand 
Jury-room at 10 a.m., and at 11 a.m. the annual general meeting 
will be held. At 11.30 a.m. a special general meeting of the 
Association will be held at the Guildhall for the purpose of con- 
sidering, and if approved of, confirming the resolutions passed at 
the special general meeting held at Caxton Hall, Westminster, on 
May 24th, 1910. At 2.30 p.m. there will be a discussion on the 
following papers, which will be taken as read :—(1) ‘‘'Town Plan- 
ning,” by H. E. Stilgoe; (2) ‘‘ Motive Powers Convenient for 
Municipal Engineers,” by A. E. Collins; (3) ‘‘ Present-day Diffi- 
culties of Highway Administration,” by J. Siddalls ; (4) ‘‘ Relation 
of Water Supply to Sewerage and Sanitation,” by R. Read ; (5) 
‘*Plymouth Water Undertaking,” by F. Howarth, M. Inst. C.E.; 
and (6) ‘‘Sewage Disposal of Seaside and Tidal Towns,” by A. J. 
Price. On the Friday the discussion of papers will be continued 
at 10 a.m., and in the afternoon there will be a river trip, during 
which H.M. Dockyard and the dock extensions at Keyham will be 
visited. On the Saturday the new service reservoir now being 
constructed at Burrator by the Devonport Corporation will be 
inspected. A Scottish district meeting will be held at Hawick on 
Friday and Saturday, June 24th and 25th, 1910. On the Friday, 
at 2 p.m., there will be a discussion on the following papers, which 
will a taken as read :—‘‘The Municipal Works of Hawick,” by 
Mr. Charles Brown, burgh surveyor; the ‘“‘Town Planning Act,” 
introduced by Mr. John Young, town surveyor, Ayr; and the 
‘‘New Road Board and its Administration in Scotland,” to be 
introduced by Mr. R. 8S. Anderson, A.M. Inst. C.E., county 
surveyor, Peebles. In the afternoon Wilton Lodge Public Park 
will be inspected. On the Saturday a drive round Allan Water 
will be provided by the Corporation of Hawick, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

A quret, and in some instances even depressed, feeling has 
been noticed in the principal branches of the iron and _ steel 
industry during the week now past. The strike in the building 
department has caused a good deal of trouble, and has led to 
stoppages and losses in many cases. Recent reports state that the 
condition of the foundries in the Hagen and Schwelm district are 
exceedingly dull, and large numbers of workmen were again dis- 
missed last week. In the bar trade cutting of prices has increased 
to quite an alarming extent. 


The Steel Convention. 

Official accounts given on the 30th of May report that the 
deliveries of the Steel Convention in April of the present year were 
562,806 t., 297,023 t. being bars, 63,449 t. drawn wire, 88,430 t. 
plates, 8727 t. pipes, and 45,177 t. castings. 


List Quotations. 
The following are the latest list prices per ton at works: 

Raw spathose ore, M. 10 to M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M, 12.50 to M. 13; spiegeleisen, 10 to 12 per 
cent. grade, M. 63 to M. 65; white forge pig, Siegerland and 
Rhenish-Westphalian brands, M. 58 to M. 60; iron for steel 
making, Siegerland, M. 59 to M. 60; ditto, Rheinland-Westphalia, 
M. 62 to M. 63; German Bessemer, M. 63 to M. 65; basic, free 
place of consumption, M. 55 to M. 56; Luxemburg forge pig, 
M. 50 to M. 52; Luxemburg foundry pig, No. 3, M. 56; German 
foundry pig, No. 1, M. 63 to M. 65; No. 3, M. 62 to M. 64; 
German hematite, M. 65 to M. 66; iron bars, M. 130; hoops in 
basic, M. 137.50 to M. 142.50; steel plates, M. 117 to M. 120; 
sheets, M. 137.50 to M. 142.50. 


The German Coal Market. 

Although both coal and coke are in comparatively 
moderate request, a firm tone continues in the coal industry. The 
Swiss Railway Administration is reported to have signed a con- 
tract with the Rhenish Coal Shipping Company, in Mulheim an der 
Ruhr, for the supply of 500,000 t. coal and briquettes annually for 
locomotive fuel. The experience of Belgian coal appears to have 
been unsatisfactory, for, instead of placing an order with Belgian 
firms, as before, the Swiss Administration has now ordered 
750,000 t. coal from the Saarbriicken Collieries, 


Austria-Hungary. 

Foreign competition is very keen, especially in sheets, 
offers having recently been made at M. 110 toM. 115 p.t. Austrian 
ironmasters are only doing an unremunerative business, and they 
do not expect an improvement in the autumn, as competition is so 
keen. In agricultural machines only a strong demand is felt, and 
a further increase will probably take place during the next few 
weeks, harvest prospects being exceptionally good. The sales of 
the United Austrian Ironworks during April of the present year 
were, in bars and sectional iron, 340,541 q., as compared with 
273,908 q. in the same month last year; girders, 132,628 q., as 
against 109,552q. ; heavy plates, 30,515q., as against 43,883 q.; 
and in rails, 251,867 q., as compared with 371,350q. in the cor- 
responding month last year. A healthy condition prevails in the 
coal trade, consumption being about equal to production, Coke 
shows very little life generally. 





Quiet Condition in France. 

Prospects on the whole are less favourable in the iron 
industry than they were a few weeks ago, an advance in prices 
being out of the question for the present. The majority of the 
works are well supplied with orders that have been previously 
booked, and they do not therefore fear an immediate decrease in 
activity ; but very little fresh work comes in, and the feeling all 
round is less hopeful and rather inclined to weakness. The steel 
works continue to ask long terms of delivery, and this speaks well 
for their present condition. The majority of the rolling mills, 
however, complain of a marked decrease in the demand for the 
heavier sorts of sectional iron, while the lighter qualities are in 
better request. The same is the case with heavy plates, while 
sheets continue in lively request. The tone of the French coal 
market is somewhat fluctuating. In the Nord firmness continues 
in consequence of a strong demand for engine fuel, but in the 
Loire district stocks increase, and there is less life stirring. Com- 
petition is very keen both at home and abroad. : 


Belgian Iron Business Decreasing. 

Nothing much can be added to last week’s account of the 
iron business on the Belgian market. The want of orders in 
finished iron is more marked than ever. Consumers are ex- 
ceedingly reserved as regards fresh purchases, bars being particu- 
larly quiet ; £4 18s, p.t. f.o.b, Antwerp is now quoted for basic 
bars, iron bars having been sold at £4 17s p.t.; but they are also 
said to have been bought for only £4 p.t. For steel plates £5 10s. 
is quoted f.o.b. Antwerp, while the inland quotation continues at 
147.50f. to 150f. p.t. |Home consumption in girders has remained 
comparatively strong, but a falling off in export was noticed. Rails 
are ina pretty fair condition, All descriptions of raw material 
are very quiet. Sales in semi-finished steel to England decrease, 
and scrap iron is going down from week to week ; 63.50f. p.t. was 
quoted for common scrap last week. The condition on the Belgian 
coal market is more unfavourable than it was. The advance of 
2.50f. p.t. for coke from July Ist has increased the uncertainty of 
the market ; consumers buy as little as possible, awaiting the 
further development of the coal trade. This year’s second large 
tendering for coal for the State Railways is to take place on the 
8th inst., the order comprising 685,000 t. 











INSTITUTE OF MARINE ENGINEERS.—On Saturday, 25th June, 
the Institute of Marine Engineers is to hold a meeting in the 
Congress Hall of the Japan-British Exhibition. A number of 
papers will be read, among which may be mentioned one by 
Mr. W. R. Commins on ‘ Internal Combustion Engines for Marine 
Use,” and another by Mr. T. J. Kean on ‘‘ Experimental Study of an 
Oil Engine.” 


PuysicaL Society OF LoNDON.—A meeting of the society will 
be held at eight p.m. this evening, June 10th, 1910, at the 
Imperial College of Science, Imperial Institute-road, South 
Kensington. Agenda:—(1) W. E. Sumpner, D.Sc., and W. C. 8. 
Phillips, B.Sc., ‘‘A Galvanometer for Alternate Current. Cir- 
cuits ;” and (2) A. E. Garrett, B.Sc., “‘The Positive Electrifica- 
tion due to Heating Aluminium Phosphate.” Council meeting 
at 7.30 p.m. 


A Quick Precg oF BELT MANUFACTURE.—On Wednesday, May 
4th last, a large Yorkshire woollen concern had to stop its works, 
owing to the main driving belt breaking. At 2.45 p.m. on that 
date the firm telephoned to the Rossendale Belting Company, 
Limited, Brazennose House, Manchester, instructing it to weave 
and manufacture immediately for it a 36in. patent M.A.Y. brand 
belt, 72ft. long, fin. thick. On Saturday evening, May 7th, the 
Rossendale Belting Company, Limited, delivered and fixed at the 
Yorkshire mill this large belt, which had been specially made 
within the time named. On Monday morning, May 9th, the 


belt was at work, transmitting the present full load of 600 indicated 
horse-power, which had previously been transmitted by a 28in. 
treble leather belt running on top of a 34in. treble leather belt. 
In a few weeks’ time, when alterations at this mill are completed, 
the helt referred to will transmit 800 indicated horse-power. 





BRITISH PATENT 


When ani tion is icated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications anaes obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


SPECIFICATIONS. 





STEAM GENERATORS. 


11,022. May 10th, 1909.—IMPROVEMENTS IN SUPERHEATER TUBES, 
Ernst Engels, of 3, Kirchplatz, Diisseldorf-Rath, Germany, 
and the British Mannesmann Tube Company, Limited, of 
Salisbury House, London-wall, London, E.C. 

Superheater tubes are subject to rapid wear at their bends, due 
to the injurious action of the hot fire gases. The present invention 
has for object to protect the superheater tubes at their bends from 
the action of fire gases by means of protecting caps mounted 
removably on the tube bends, and affixed thereto by bending side 
pieces of the caps into the fork of the tube bend. These protect- 


N&,022 











ing caps can be applied to the tubes at any time, and can be 
readily renewed if required, so that the tubes can be used fora 
considerably longer period without having to be renewed. The 
protective device consists of caps A formed with side pieces A. 
These side pieces are bent, as shown in the lower engraving, for 
the purpose of fixing the cap in the fork of the tube bend. The 
protecting cap may be made with thicker walls at its bend. When 
the protecting caps are worn out, they can be readily removed 
from the tubes by merely bending their side pieces away from the 
tube, and new caps can be mounted in their place.—May 19th, 
1910. 


11,185. May 11th, 1909.—IMPROVEMENTS RELATING TO STEAM 
GENERATORS AND STEAM SUPERHEATERS, George Robert Sister- 
son, of 57, Amerland-road, Wandsworth, London, S.W. 

The arrows indicate the course of the furnace gases on their 
way to the downtake or uptake. The generator comprises two 
steam drums A placed over a mud drum B; the drums are con- 
nected by inclined banks of water tubes C, into which are inserted 
fire-brick bafles D arranged to divert the course of the gases of 
combustion. In the space between the banks of tubes, a short 

fire-brick wail E is placed, forming with the rear baffles D a 
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chamber, approximately rectangular in shape, into which steam 
superheating tubes 8 are inserted. The tubes S are fixed into a 
divided header, as shown. Steam inlets and outlets are arranged 
at J and K. The superheater is supported on the exterior wall 
O. Beneath the tubes S a damper F is arranged, reaching across 
the generator, and is supported in suitable bearings in the side 
walls. The damper F is worked by a lever G, and may be 
balanced by a weight H, both being placed outside the side wall. 
When the damper F is in the position F the gases pass through 
the superheating chamber; when in the position F! the super- 
heater is isolated from the action of the gases. The generator, 
as shown, is suitable for the application of either a downtake or 
uptake.—May 19th, 1910. 


TURBINES. 


26,382. November 13th, 1909.—IMPROVEMENTS IN OR RELATING 
To Evastic FLump TURBINES, Ateliers et Chantiers de Bretagne 
(Anciens Etablissements De La Brosse et Fouche), of Prairie au 
Duc, Nantes, France. 

The present invention relates to improvements in the balancing 
of elastic fluid turbines. A disc or cylinder of suitable dimensions 
varying with the size of the machine is arranged at each end of 
the shaft. In the drawing these two discs are shown at A and B. 
It is obvious that this construction is not absolutely essential and 
that the discs A and B could also be concealed in the casings of 
the bearings C and D, in which case it yould be sufficient, for 











rendering them accessible, to remove the bearing caps. One of 
the discs could also be concealed in the casing of a bearing and 
the other one arranged outside and utilised as turning gear for 
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the machine. The additional weights are secured in any desired 
manner to the dises in question, which can be forged in one piece 
with the shaft or keyed to the same.—May 19th, 1910. 


TELEGRAPHS AND TELEPHONES. 


January 7th, 1910.—IMPROVEMENTS IN TELEPHONE ReE- 
CEIVERS, Siemens Brothers and Company, Limited, of Caxton 
House, Westminster, London, 8.W., and Christian Rasmus 
Riber, of 26, Coleraine-road, Blackheath, Kent. 

The present invention relates to a telephone receiver mounted 
in a small box or capsule, the cover of which is preferably the 
diaphragm of the receiver, and on the back or sides of which are 
contacts adapted to bear upon suitable springs when the capsule 
is in place. Such receivers can be made in a finished and properly 
adjusted condition, so that they are always ready for use. If, 
therefore, the speaking becomes defective in apparatus provided 
with one or more of such receivers, it is easy for any unskilled 
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person to remove the receiver and put another in its place, the 
contacts being so arranged that it is not necessary to insert the 
receiver in any particular angular position to ensure correct con- 
nections. The magnet system B of the receiver is mounted on the 
base of a box or capsule A. The diaphragm C constitutes the 
cover of the box, and is held in position by a pressure ring D. ‘On 
the outer surface of the base of the box are mounted a contact 
ring F and a contact stud E at the centre thereof, or both contacts 
may be rings concentric with each other. In either case these 
contacts form the terminals of the receiver, and in whatever 
angular position the box is placed, respectively bear against the 
contact springs G and H suitably mounted in the receptacle for 
the receiver.—May 19th, 1910. 


SWITCH GEAR. 


10,680. May 5th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE STARTING OF ELEectric Motors, Willie Dickson Kilroy 
and Evershed and Vignoles, Limited, all of Acton-lane Works, 
Chiswick, London. 

In the form of starter illustrated, in which resistances are used 
between the motor starter contacts and in which the starter handle 
is operated automatically, the starter arm or handle A is mounted 
on a shaft also carrying an armature C, adapted to be moved 
between the poles of an electromagnet D when this is energised, 
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as by acoil S. On the starter handle shaft B is also mounted a 
gear wheel Z, with or without an electric or like brake device, the 
wheel co-acting with a pinion Y on a further shaft, which carries 
a cam wheel F or a wheel having a notch or the like, with which 
there is arranged to engage a pivoted member G, preferably 
carrying a ball or roller H at one end. The member G illustrated 
is acted on by a spring and by a differentially wound electro- 
magnet J in opposition thereto. This differential winding prefer- 
ably consists in a winding K in series with the motor armature and 
a winding M connected with the supply voltage arranged in oppo- 
sition, so that for a comparatively small alteration of current a 
definite action of the pivoted armature G may be effected, and so 
a definite cam detent action ensured. The roller, on being pulled 
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down by the spring, allows the cam wheel to turn and this motion 
to be transmitted to the starter handle, which is, therefore, moved 
to the next contact. On this taking place, the current, of course, 
again rises, and the cam wheel is prevented from further rotation 
until the current again falls to the predetermined value, when the 
operation described is again repeated. Thus eventually all the 
starting resistances will be cut out of circuit. The starter handle 
or brush arm may be spring-controlled in any suitable manner, as 
byaspring N. There are two other illustrations. —May 19th, 1910. 


TESTING AND MEASURING INSTRUMENTS. 


8rd, 1910.—IMPROVEMENTS IN FREQUENCY 
METERS FOR MEASURING THE SPEED OF VEHICLES, Siemens 
Brothers and Co., Limited, of Caxton House, Westminster. 
In this instrument two electro-magnets are used traversed by 
alternating current. One is polarised and serves as the main 
exciter of the tield, whilst the other serves as an auxiliary. The 
mode of action of the invention may be explained as follows :— 
Consider a meter with a double range, the one for frequencies 
between 25 and 49 and the other for frequencies between 50 and 
98 ; the natural periods of oscillation of the reeds would then lie 
between 50 and 98. If now we consider the reed, whose natural 
period is 70, this reed, when the current periodicity is 70, will be 
excited by the polarised magnet and will receive one impulse 
during each half oscillation, but it will not in this case be affected 
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by the non-polarised magnet, as this is oscillating with a frequency 
of 140 periods per second and would give two impulses in opposite 
directions during each half oscillation of the reed, which, opposing 
the impulses, would give rise to no effect. When the current 
periodicity is 35, the reed considered will be in tune with the fre- 
quency of the alternating tield of the non-polarised (soft iron core 


magnet and will also receive one impulse for every complete oscil- | 
lation from the polarised magnet ; the effect from the latter will | 
consequently be less than in the case previously considered, but | 
by properly proportioning the strength of the non-polarised | 
magnet, the sum of the two effects is made the same as when the | 


reed was acted on by the polarised magnet alone at a frequency of 
70. In the diagram A is the support for the reeds, with the 
iched armatures B and Bl. Opposite to these armatures are 


the two exciting magnets C and D, which are connected in series | 
of which the polarised magnet C has a steel magnet Eas | 


and 


, and the magnet D is provided with a core of soft iron. Both 


1ets may conveniently be arranged closely side by side in the | 


centre of the reed support.—May 19h, 1910. 


TRAMWAYS AND RAILWAYS. 


16,404. July 14th, 1909.—IMPROVEMENTS IN BRAKE SHOES AS 
USED WITH THE WHEELS OF TRAMCARS AND THE LIKE, Luke 
and Spencer, Limited, of Broadheath, near Manchester, and 
Charles Waterhouse, of the same address. 

This invention has for its object to apply the emery or other 
material in a form in which it can be renewed with little or no 
and if desired, without removing the holder from the 

es which carry it on the car. The holder A is made with the 

| recess extending from end to end, but, instead of the emery 
noulded direct into such recess, it is moulded separately in 

1e form of segmental biocks B. 
longitudinal edges, whilst its ends are parallel to each other. 


blocks B are held or detachably secured within the holder A by 
means of loose wedge-shaped or bevel-sided metal bars C fitting 
between the blocks B B and held to the holder A by means of set 
serews D which pass through holes drilled in the back of theholder A 
to screw into the bars C. The bevel of the bars C coincides with the 
bevel of the emery blocks B, and the width is such that when the 
blocks B and the bars C are in the shoe, they—the bars—fill the 
spaces between the blocks B, and when tightly held by the set 
screws D, cause the blocks B to be securely held in the holder A. 
Upon loosening the screws D the blocks B can be readily removed 
and replaced, or new blocks inserted. To aid in further securing 
the bars C, set screws or studs E are usually provided, screwing 
through the side walls of the holder A, and into oragainst the ends 
of the clamping bars C. Several modifications are dealt with.— 
May 19th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


IMPROVEMENTS IN AND RELATING TO 


11,062. May 10th, 1909. 
Widmar, of 36, Corso Principe Oddone, 


RoLiinc MILis, Fran 
Turin, Italy. 
The present invention relates to rolling mills employing that type 
of roller, the surface of which presents a profile whereby it is 
possible to obtain simultancously the most diverse types of flat iron 





| one of themis displaceable in the direction of its axis, so that by this 
| displacementanincreaseora decrease of the width of the space can be 
| obtained. By this means it will be seen that the number of the pro 
| files which can be formed with these rollers is capable of farther 
| increase. 
| rollers brings about an alteration in the width of the spaces, 
| 19¢k, 1910. 


| 24,658. 


Each block Bis bevelled on its | 
The | 4 . o, | 
| moves transversely of the line of movement of the machine it 

ultimately meets the plane B upon the other side. 
| cannot move outwards, it offers a resistance to the air, and tends 
| to assist in restoring the balance of the machine. 


| in the direction of the arrow D. 





of greatly differing dimensions. Consideration of the profiles of 
these rollers shows that owing to their special form the spaces 
A BCD Eand so forth, through which the iren bars to be rolled 
must pass in succession, can be selected in such a manner that a 
certain number of kinds of flat iron of different dimensions can be 
obtained simultaneously. The flat iron to be rolled is first of all 
forced through the space A, then through B C and D, and it can 
then be rolled through any one of the remaining spaces E F and G. 
The spaces D E F and so forth normaily entirely enclose the flat 


Ne 11,062. 





iron so that by one rolling the flat iron is treated in the same 
manner as if it had been rolled twice two edges at a time with 
ordinary rollers, this being an advantage inherent in this type of 
roller. According to this invention, the rollers are so arranged that 


It will be understood that the axial movement of the 
May 


AERONAUTICS. 


October 27th, 1909.—APPARATUS FOR THE AUTOMATI 
BALANCING OF AEROPLANES, Henry Walter Thomson, of 4, 
McLeod’s-mews, Emperor’s Gate, South Kensington. 

A indicates the planes of the machine, to which are hinged or 
otherwise attached, so as to be capable of swinging, smali planes 
B, the planes being arranged transversely of the plane A, and with 
their edges directed towards the line of movement of the machine. 
The movement of the planes is limited by stops. In the present 
instance the planes have attached to them cords or other flexible 
bodies B!, which are of a sufficient length to permit the planes to 
occupy a vertical position, but to prevent them swinging out- 
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Each of the planes may thus swing inwards, one towards 


wardly. 
By means of the 


the other, as indicated by the arrows C! D1. 
arrangement described, assuming the aeroplane to be moving 
through the air and a current of air to approach in the direction of 
the arrow C, the plane upon that side will yield and swing upwards 
towards the main plane A, as indicated by the arrow Cl. The 





current of air will have a tendency to tilt the machine upwards 
upon the side from which the air current is approaching, but as it | 


As this plane 


A similar result 
will be obtained when the machine encounters a current moving 
Another illustration is given 


showing the invention applied to a biplane.— May 19, 1910. 


LIGHTING AND HEATING. 


| 
| 
| 
| 
| 


11,172. May 11th, 1909.—IMPROVEMENTS IN AND RELATING To | 
E.ectric HEATING Devices, the British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C. 

This invention-has for its object the provision of an improved 
device of this character of the type in which more than one heat 


N° 1,172. 


can be developed in the windings in a simple and efficient manner. 
In electric heating devices of this type, it has been proposed to 
provide two or more spiral coils of {resistance material disposed in 
independent spirally arranged grooves, formed in a carrier, each 





of the coils having an independent circuit, so that one or more can 


be used as desired. According to this invention’a plurality of 
rings of insulating material, such as mica or the like are employed 
upon which the resistance conductors are wound. These rings are 
placed one within and spaced from the other. Two independent 
resistance conductors are then wound upon the ringssothat a portion 
of each conductor is on each of the rings. The conductors are wound 
adjacently, and have a common terminal in addition to an inde. 
pendent terminal for each conductor, the arrangement being such 
that current may be passed through one conductor, or through 
the two in parallel, as } port May 19th, 1910. = 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


957,638. STEAM CONDENSING PLANT AND AIR Pump, W. J 
Cathcart, Scotland.—Filed February 7th, 1910. 
This patent applies to that type of condensing plant in which 
both wet and dry air pumps are used. The dry air pump dis 
charges into the wet air pump below its head valves, A cold 


























water charged tubular injection water cooler is connected to th 

suction and discharge of the dry air pump, and a valve-controlled 

pipe connection is placed between the hot well of the wet pum 

and the dry air pump discharge. There are thirteen claims. 

or TuHrust BEARINGS, C. A. Pai 
and J. Turnbull, Wallsend, Eugla 

Filed Novewtbey 22 


LUBRICATION 
Newcastle upon-Tyne, 
said Turnbull assiqnor to said Parsons. 
1909. ; 

This invention consists in making 


957,797. 


radial grooves in the colla 
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which all communicate with a chamber through which a lubricant 
under pressure flows. There are two long claims. 
939. APPARATUS FOR SUPERHEATING STEAM, H. Cruse, Salford, 
Lancaster, England,—Filed September 20th, 1909. 
The single claim is for a steam superheater comprising a single 
set of steam and water boxes, external steam tubes of looped shayx 


957 





























having their ends connected with the steam boxes, and internal 
Field tubes for the water located in some of the legs of the steam 
tubes and connected with the water boxes. 


958,516. ARTICULATED CompounD Locomotive, C. J. Mellin and 
J. J. Jones, Schenectady, N.Y.—Filed February 14th, 1910. 
This patent is for an articulated compound locomotive having 





the driving wheels of its high-pressure cylinderJframe of smaller 
diameter than those of its low-pressure cylinder frame. There are 
five claims. 
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LICENCES TO WORK PATENTS. 


(From a Tegal Contributor.) 


WuiLe patentees have long been familiar with the 
method of working their inventions by means of licences, 
the importance of adopting this means of working has 
been emphasised by the recent Patent Act. In former 
days a patentee could let his invention “lie fallow ” if he 
were so minded; now, however, if it is not worked to an 
adequate extent in England the patentee may be deprived 
of it altogether. Mr. Roberts, in his “ Patents and 
Designs Act, 1907,” says that, “Although the fact 
that the patentee has offered to grant licences will 
not be an answer to a charge of non-working, it may 
substantially assist, or its absence may substantially 
prejudice, the patentee in showing that the process is 
worked to an adequate extent in the United Kingdom, or 
in proving satisfactory reasons why it is not worked.” 
However this may be, it is obvious that many owners 
of English patents who cannot afford to erect works in 
Great Britain will have to resort to the device of authoris- 
ing persons in England to work and manufacture in order 
to escape the penalties imposed by the Act of 1907. In 
these circumstances it is probable that many British 
manufacturers will be tempted to become licensees of 
patents hitherto worked abroad. 

Having regard to the fact that a licence is a legal 
document which is hedged about with a certain amount 
of technicality, is worth while examining it with some 
care. The licensor will desire to be assured that the 
licence will protect him against the Act of 1907; whilst 
the licensee does not desire to take upon himself any- 
thing in the nature of an obligation which may turn out 
to be impossible to discharge. 

A patent licence may be either a bare licence—in which 
case, whether it is exclusive or not, it may be revoked at 
any time—or it may be a licence coupled with an interest 
in the invention to which it relates. In the latter case it 
cannot be revoked. To illustrate what is meant by a 
licence coupled with an interest, reference may be made 
to the case of Ward v. Livesey (5 R.P.C. 105). There the 
licence was an authority enabling the licensees not merely 
to make the patented articles, but also to sell them when 
made to any person they liked. This was held to be a 
licence coupled with a grant. 

\ licence to A. Bb. to manufacture a patented article is 
an authority to the persons to whom he sells it to sell it 
again without the consent of the patentee. But a licence 
to manufacture a patented article in a foreign country 
does not necessarily imply that the licensee may sell it in 
England. In one case—Société Anonyme v. Tilghman’s 
Patent Sand Blast Company, 25 Ch.D.I.—the defen- 
dants, an English company, which owned patents in 
England and Belgium for an invention for ornamenting 
glass, granted to the plaintiffs, a company incorporated 


chased (.’s stock of the patented goods, and was to be 
entitled to make and sell the patented articles. C. sub- 
sequently left L.'s employ, and commenced an action for 
infringement of the patent against L., and a second 
action also against P., who claimed to be the assignee of 
L.’s business. On behalf of L. and P. it was contended 
that C. had granted an irrevocable licence to manufacture 
and sell the patented articles. It was held that so far as 
the licence to L. was by parole it was primd facie revocable, 
and was, in fact, intended to be revocable, and that the 
documentary evidence confirmed this view, and that C. 
having revoked the licence L. and P. must be restrained 
from infringing the patent. 

Another important point is that when a licence is 
granted, under which the patented article can only be 
used or vended subject to certain conditions, persons deal- 
ing with the licensee may be held to be subject to those 
conditions if they were aware of them at the time of such 
dealing. In one case—British Mutoscope Company v. 
Homer (1901) 1 Ch. 671—the plaintiffs licensed the 
use of certain mutoscopes on the condition that they 
should remain their property. One of these mutoscopes 
was purchased by the defendant who had notice of the 
condition of the licence. It was held that the defendant 
was in no better position than a mere infringer, and that 
the plaintiff was entitled to an injunction. A licensee 
frequently acts as a kind of intermediary between 
the patentee and a company which is formed or 
to be formed. He should beware of entering into 
any binding contract to take a licence until he is sure of 
his ground with the proposed company. In Brake v. 

tadermacher (1903, 20 R.P.C. 631) to an action claiming 

specific performance of an agreement to take a licence 
under a certain patent, and to pay £750 therefor, the 
defendant pleaded that, as the plaintiff well knew, the 
licence was to be taken up by a company for whom the 
defendant acted, and with whom he had a definite written 
agreement upon the subject. It was stated that the 
defendant had obtained judgment against the company 
on this agreement, subject to his proving his title to the 
patent. It was held that this was no defence to the 
plaintift’s claim. 

It is not necessary that a licence shall be conferred by 
deed. It has been held by the House of Lords that a 
licence given by a verbal agreement merely is valid, and 
that the persons so licensed were stopped from denying 


| the validity of the lincensor’s patent. 


That, however, is the letter of the law. In practice no 
one should take a licence without having all its terms 
carefully considered and reduced to writing. During the 
negotiations the parties may foresee no difficulties ; but 
when something troublesome turns up it is always satis- 
factory to find that it has been anticipated and provided 
for. 

It may be mentioned that the following points are 





generally insisted on by anyone who is about to take a 


and carrying on business in Belgium, a licence to employ licence. The licensor should be prepared to give, and the 
the invention for making glass at its factory and not | licensee insists upon having, an undertaking by the 
elsewhere. By the terms of the licence, all points of | licensor that he shall take all needful steps to prevent 
difference were to be submitted to arbitration in Belgium. | infringement of the patent. In addition to this a licensee 


The plaintiffs assuming their right to do so, sold in Eng- 
land goods manufactured by them under the licence, 
whereupon the defendants issued circulars warning 
persons in the trade that the sale in England of glass 
articles made abroad by employing their inventions was a 
violation of their English patent. On application for an 
injunction to restrain the issue of such cireulars it was 
held that the licence did not imply a right to sell goods 
made by the plaintiffs under the licence in any country 


where the sale would be a violation of the patent law of | 


the country. : 

A patentee may have the validity of his patent called 
in question by everyone except a licensee, for it is a 
recognised principle of law that a licensee under a patent 
cannot, in any way, question its validity during the con- 
tinuance of his licence. But he may show that what he 
has done—in respect of which patent royalties are claimed 
from him—does not fall within the limits of the patent, 
but is something extraneous to it. 

A licensee under a patent is in a position analogous to 


a tenant, who, during the tenancy, cannot dispute the | 


title of the lessor to any of the land held under the lease ; 
but is nevertheless at liberty to show that part of the 
land he actually oceupies is really not comprised within 
the lease, but belongs to himself, under some other right. 
Again, while a person is using, under a licence, a patent 
machine and paying a royalty for its use, or the use of its 
principle embodied in any other machine, he cannot in a 
proceeding against him for non-payment of royalties in 
respect of the use of another machine alleged to embody 
the principle of the patent invention, set up as a defence 
that the patent is not valid. He can only be allowed to 
contend that the second machine does not embody the 
principle of the patent. Again, where a licence to use 
certain patent machines is granted by indenture, in which 
it is recited that the grantor has invented the machines, 
and has obtained letters patent for the sole use of the 
invention, and enrolled the specification, parties (and 
privies) to the deed are estopped from pleading either 
that the invention is not a new invention or that the 
grantor was not the first inventor, or that no specification 
was enrolled. 

_ Similarly, one who makes a patent article under a 
licence from the inventor, cannot, in an action against 
him for royalties, set up any objection to the novelty or 
the utility of the invention, or the validity of the specifi- 
cation; butif the claim in the specification is susceptible 
of two constructions, one of which would make the speci- 
fication bad, and the other and more natural one would 
make it good, it is competent to him to insist that the 
latter is the true construction. As we have seen, a 
licence, if made by parole (i.e., a licence not under seal), is 
revocable, and may therefore be revoked at any time. A 
curious case illustrating this came before Mr. Justice 
Channell some years ago. It appeared that C., being the 
patentee and owner of an invention, entered into the 





employ of L., under an arrangement whereby L. pur- 





often takes a guarantee that the patent is valid. It may 
be worth while for a prospective licensor to remember 
that the licence does not of itself impose upon the 
licensee any liability to make or vend th» particular 
article. So long as the licence continues the licensee 
cannot dispute the title of the licensor. /iven if the 
patent is found invalid, this is no defence to 8a action for 
royalties under the licence. To avoid any such absurd 
result, the licensee generally sees that there is a clear 
provision inserted for the termination of his obligation to 
pay royalty upon the patent being adjudged invalid, 
unless the decision is reversed on appeal. 

The non-payment of royalty is usually made a cause 
for forfeiting the licence. In the interest of the licensee, 
the payment of royalty is sometimes made conditional 
upon the subsistence of the patent, but the licensor 


| would be well advised not to tie himself down to any 


such provision. 

Under an exclusive licence it is usual to stipulate that 
the royalties shall never be less than some defined sum 
per quarter, or the patentee may revoke the licence. 

On the drawing up of the deed, a professional man 
should be consulted, and a knowledge of patent law and 
practice is essential for the proper practice of this 
difficult branch of conveyancing The general terms of 
the licence must, however, be settled beforehand by thx 
parties. To sum up the various points which should he 
attended to, it should be closely ascertained :—(a) Who 
is to pay the renewal fees, &c., bring or defend suits 
against infringement, revocation, &c.; (b) how the 
royalties are to be computed, checked, and paid; (c) what 
is the minimum of such payment; (d) in what events the 
parties shall be at liberty to cancel the licence; (e) what 
shall be the penalties for breach of any condition; 
(f) how goods are to be marked; and (g) what is to be 
done with articles unsold at the end of the term of the 
licence, Ke. 

A few words may be added touching the question of 
assignment of patents. 

A patentee may make an absolute assignment of his 
patent rights for the United Kingdom, so that, apart 
from express restriction, the assignee would have a per- 
fectly independent right to work the invention, grant 
licences, and to sue for infringements in this country. 
Mr. Swan, in his “ Patents, Designs, and Trade Marks,” 
draws attention to the following points for the guidance 
of a person about to take an assignment :— 

A purchaser should consider the advisability of insert- 
ing in the deed of assignment provisions to the following 
effect :-— 

(1) That the vendor will instruct the purchaser in the 
working of the invention, and afford him such informa- 
tion and assistance as may be necessary to enable him 
to carry out the invention to the best advantage. 

(2) That the vendor—if he is the inventor—will keep 
the purchaser informed of all improvements he rn ay make 
during the term of the patent, and, at the purcnaser’s 


request, assign to him the benefit of such improvements. 

(3) That the vendor will refrain from engaging in or 
fostering any work antagonistic or prejudicial to the 
success of the invention sold. 

It is hoped that the observations which we have made 
above may be of assistance to inventors who own patents 
in England, and who, for the purpose of keeping those 
patents alive, are constrained to enter into arrangements 
with manufacturers. 








CONTINUITY OF SUPPLY IN MODERN POWER 
STATIONS. 
By H. I. LEWENZ. 
No. 1V.* 

Low-tension switchboards.—In low-tension work, 
which chiefly concerns the sub-stations in a large system, 
there is no necessity for remote control on the ground of 
safety. The only switches which should be remote from 
the operator are emergency switches designed to open a 
circuit carrying a very heavy current. The switchboard is 
commonly divided into sections. Frequently the positive 
and negative cables from the generators, motor gene- 
rators, or rotary converters are brought to separate 
panels, but where there is a large number of machines 
it is more convenient for operating to have the positive 
and negative apparatus side by side. The apparatus 
usually consists of two main circuit breakers, and a reverse 
current cut-out, oniy acting on the failure of the machine. 

If fuses are used these should be preferably of the 
duplex type, viz., two fuses in series provided with a 
plain heavy double-throw knife switch to short circuit one 
of the fuses. Instead of fuses, overload circuit breakers 
may be used. These must, however, be of very reliable 
construction, and should be arranged with a magnetic 
blow-out. On one panel should be fixed the meter and 
ammeter, and on the other a voltmeter and field-breaking 
switch arranged to throw a non-inductive resistance 
across the dynamo field terminals. The main connec- 
tions may then be led to the different bus bars by means 
of selector switches, one to each panel. A hand wheel 
for controlling the field-regulating resistance may be 
set in the panel, or, if preferred, may be placed on a 
pillar in front. In any case, it is important that the 
regulator, the contacts for the paralleling voltmeter and 
the main switches should be as close together as possible 
for convenience in handling. The same rule applies, of 
course, in alternating current work, where the synchro- 
scope takes the place of the paralleling voltmeter. The 
ammeter and voltmeter on these and all other panels should 
be fixed in such a position that they can be easily 
observed. Plug contacts must be provided for inserting 
the paralleling voltmeter when required. Even when the 
ordinary voltmeter is known to be polarised, it is safer to 
use the more accurate instrument with a central zero. 

A separate switchboard is arranged to deal with the 
feeders and with the balancer and battery switches and 
regulators. From a continuity of supply point of view, 
among the more essential points are the following :— 

Switches must-be carefully constructed so as to secure 
thoroughly good contact; for this purpose lamination is 
essential, and at the same time this provides a greater 
cooling surface. The current carrying portion of the 
switch should not form part of the hinge or pivot, about 
which the switch works, nor of the handle. Ordinary 
switches should never be used to open the circuit when a 
heavy current is flowing, unless these are provided with a 
quick break and carbon contacts finally to break the are. 

Circuit breakers must open quickly and with consider- 
able force; there must be no chance of their sticking. 

Fuses if used must be so placed that the are cannot 
do any damage to any instruments in their neighbour- 
hood. Fuse contacts must be ample so as to prevent 
undue heating, thus lowering the critical current at which 
the fuse is intended to blow. 

Thimble connections attaching the ends of cables to 
bus bars should be designed with ample contact surface, 
both at the cable end and on the bar. The heat due to 





insufficient surface has not seldom been enough to melt 
he solder out of the thimble, allowing the cable to drop. 
“or this reason, too, it is well to use three or four grub 
.crews in the thimble, and the weight of the cable should 
be taken independently by suitable clips. 

Bus bars which have to carry heavy currents should 


| be divided into a number of thin strips set on edge and 





provided with distance pieces in between. This method 
secures good ventilation and radiating surface, and also 
permits much better and larger contact surfaces for the 
thimble connections. 

Field resistances, which are frequently placed out of 
sight—and out of mind—underneath the platform, should 
be so arranged that they can be inspected and cleaned 
without difficulty. The neglect of this precaution has led 
to some very serious mishaps, which should have been 
avoided. 

(2) Mains, batteries, ¢c.— Feeders: A very usual 
arrangement of direct-current feeder switchboard for a 
lighting system consists of a skeleton framework carrying 
in front a row of vertical bars, each representing one 
pole of one feeder, and immediately behind these a row 
of horizontal bars, each one of which is connected to one 
of the bus bars coming from the generator panels. Both 
sets of bars are pierced at intervals in such a way that 
any feeder can be connected by means of a plug to any 
bus bar of the same polarity. Both vertical and hori- 
zontal bars should be broken at short intervals by expan- 
sion pieces, otherwise there will be a tendency to pro- 
duce eccentricity in the corresponding plug holes, and so 
jam the plugs or make them difficult to enter. The 
vertical bars are continued upwards or downwards to the 
feeder cables. Before the feeder leaves the station, a fuse 
or circuit breaker should be interposed, more especially 
where concentric feeders are used. The reason for this 





* No. III. appeared June 10th. 
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is that when a concentric feeder fails it generally develops | We have already pointed out the necessity for alternative | inclined to” think that the’ feed pumps should be steam 


into a short circuit, and it is obviously necessary that 
such short circuit must be able to clear itself from the 


station bars, where all the machines are usually 
running in parallel. Beyond the fuse or circuit 
breaker a disconnecting link or switch should be 
provided for testing purposes. When a number of 


feeders is supplying in parallel to one distributing 
centre, fuses must be provided at the remote ends of the 
feeders as well as on the distributors. Traction feeders 
are preferably controlled by circuit breakers at the station 
rather than fuses; but the former must be set for a wide 
margin of excess current, otherwise a mechanical obstruc- 
tion on the rails, which may cause a large number of 
cars to assemble on one section, will have the effect of 
bringing out the circuit breaker when, the track having 
been cleared, all the cars in the section begin to move at 
the same time. 

It is important to give consideration to the method of 
leading cables out of the station. They should, if possible, 
be arranged to leave the station at a number of different 
points, so that a fire occurring in one part would tend to 
disable a minimum number of cables. After leaving the 
station the ducts may be allowed to converge and run 
along together as far as is convenient. With further 
reference to fire risks, it is advisable to carry the lead 
covering of cables as close up to the switchboard as 
possible. Where the lead stops the cable should be well 
lapped with asbestos taping, which will stand a remarkable 
amount of flame without damage. 

The lead covering of all cables should be thoroughly 
well connected to a main earth bar of heavy section. 
This bar should form a continuous network all over the 
station, and should receive the connections from earthed 
portions of machines, bed-plates, oil switches, transformer 
spark gaps, and all other apparatus. This applies equally 
to alternating current work. The earth bar should be 
well grounded to a reliable earth plate or plates, which 
should reach down to the natural surface water level. 

Fault-indicating devices, leakage to earth.—Most low- 
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Fig. 6—DIAGRAM OF A THREE-WIRE SYSTEM 


tension dicect-current lighting systems consist of a three- 
wire network with an insulated middle wire, which is 
earthed at the station through an ammeter or recording 
instrument and a limiting resistance. This ammeter will 
indicate any leakage due to defective insulation on one 
or other of the outers. If the current is very small it will 
not be easily noticeable on an ordinary instrument, and 
it is important to be able to detect at once, and if possible 
to trace a leak at its inception, and before a serious fault 
has time to develop. A very simple type of indicator, 
which may be placed at various points, is shown in Fig. 6, 
which represents a diagram of a three-wire system, with 
main generator C and balancers B,; and By A is the 
ammeter and R the resistance in the middle wire earth 
circuit. K, and Ky are lamps connected between the 
mains to illustrate the load. The lamps L; Le or Ni No 
represent the leakage indicator. It will be noticed that 
these lamps are connected in series across the outers at 
O P and U V, while their middle point is connected to 
earth and not to the middle wire. It will be obvious 
that if there is a leak, as at X, thuslowering the difference 
of potential between that cable and the earth, the lamps 
on one side will glow more or less brightly than those on 
the other side. The switch T must, of course, be closed. 
The lamps must be identical, otherwise they may differ 
in brightness even if there is no leak. It is to be noted, 
however, that if there should be a leak of equal magni- 
tude on each outer, there will be no indication on the 
lamps, and any current passing out at one leak enters the 
system at the other, and would not even be discernible on 
the middle wire ammeter. 

In traction systems the usual Board of Trade panel is 
provided to indicate the leakage from each feeder to earth; 
such a system is, of course, much simpler than a three- 
wire system, there being practically only one set of 
cables, all maintained at from 500 to 600 volts above earth 
potential. 

Fault localisation : care of mains.—An essential point 
in the maintenance of a continuous supply lies in the 
efficiency and methods of the mains’ department, and also 
depends on the general scheme of the distributing system. 


feeders to the sub-stations; but it is beyond the sub- 
station that the chief difficulty arises. One may roughly 
divide into two classes of network—(a) the sub-station 
which feeds a complicated network consisting of public 
and private lighting and small power installations; (0) 
the sub-station feeding an almost exclusively power net- 
work, such as would obtain on an electric railway or 
tramway. In ease (6) it is feasible to have at least two 
feeders per section if necessary, the line itself being the 
distributor, so that repairs are easily carried out without 
undue interruption tothe supply. In case (a) one has to 
rely on the compactness of the network of distributors to 
provide alternative paths. There is no difficulty about 
this in the centre of a large town, where the mains may 
be interconnected at every street corner; but in a long, 
straggling single-street suburb the whole supply—which 
may not be very large—has to depend on one set of 
mains. In all cases, however, repairs to mains are apt 
to cause inconvenience by local interruptions in one form 
or another; hence the necessity for great vigilance in 


a leak, however slight, as soon as it shows itself. The 
number, the design, and the position of strzet disconnect- 


fault localisation. It is equally important that accurate 
and detailed plans and notes of the mains work are 
kept. The good mains engineer will have most of the 
plans in his head, and should have a thorough grasp of 
his system and an intimate knowledge of its idiosyncrasies. 

Extremely important, too, is the correct grading of 
the fuses at branch boxes, so that in the event of a short 
circuit on a section only that section should be put out 
of action. In lighting work most of the fault localising has 
to be done between midnight and 5 a.m., and even during 
those hours serious inconvenience may be caused by 
laying dead any portion of the mains. 


mence work by 6 or 8 p.m., while on railways like the 
Tubes the trattic generally ceases between 1 a.m. and5a.m. 
Some tramway systems, on the other hand, carry on 
a twenty minutes’ service all night, but it is generally 


with the traffic. 
The case of power supply to factories dotted all over a 
country district is again different. The supply is then a 


at the factories themselves. Here the cost of duplicate 
feeders may become prohibitive, unless an overhead 
supply is permissible. Stringing all these factories on 
one ring main is rather like putting all your eggs in one 
basket. A method which may be adopted is shown in 
Fig. 7, but no general rule can be laid down as much 
depends on the geographical formation of the country, 
wayleaves, &c. An overhead supply is the only real 
solution to such a problem, but unfortunately we are very 
much behind the times in this respect in our country. 


various sub-stations of a large system. 











Fig. 7—METHOD OF SUPPLY 


which might take place at the main generating station, 
and might therefore be of great use from the continuity of 
supply point of view. If properly looked after and well treated 
they are not expensive to maintain, and in addition they 
can be used to assist the station plant over the peak of 
the load, thus saving money in capital charges. 
Sub-stations should, if possible, be built above ground. 
The advantages accruing from better light, better ventila- 


efficiency and continuity of supply. 

3. Local light and power in the station—We now 
return to the main generating station, to draw attention 
to the importance of a careful arrangement of the power 
distribution within the station. We have already alluded 
to this matter under switchboards, where it was stated 
that a small battery should be provided to light a certain 
portion of the station. When the main supply fails, a 
most serious effect is the total darkness in the station. 
A number of lamps should therefore be placed where 
they will be most required, and these should be wired 
separately, and should, during the hours of darkness, run 
off the battery only. In the stokehold light is wanted 
chiefly on the gauge glasses and pressure gauges, and 
just enough light on the platform to allow the 
men to move about freely. In the engine-room 
a light is wanted at each engine stop-valve and 
gauges. On the switchboard the instruments must be 
sufficiently illuminated. It goes without saying that all 
sub-stations should be lit off their respective batteries. 
The lighting and power transformers should be entirely 
separate, and ample stand-by should be provided. Thus, 
if two small sub-stations are required, the writer has 
found it a good plan to separate these entirely, giving 
each an independent high-tension feeder. The low- 
tension sides may or may not be interconnected. Most 
of the auxiliaries may with advantage be electrically 


driven, except the separate exciting plant and the whole 








On the whole the writer is 


or part of the feed pumps. 


driven throughout. Finally, it may be remarked that ay 
efficient system of telephones should be installed to 
connect all parts of the system. 

It is clear that this very important subject could not 
be exhaustively treated within the scope of this essay 
but the writer has endeavoured to emphasise the necessity 
of giving the greatest attention to each of the man 
individual links, that convey or transform the energy on 
its way from the coal bunkers at one end to the consumer 
of light or power at the other. He has tried to show 
that the small links are as important as the large onec 
in maintaining unbroken continuity of supply, and that 
with this end in view very special consideration has to he 
given to the design of apparatus, to the strength anq 
suitability of materials in every section of the plant 
and finally to the system to be adopted in operating 
the same. = 





maintaining the insulation of cables and for following up | 


ing boxes will have much influence on the rapidity of | 


On power lines | 
feeding industrial concerns it is often possible to com- | 


possible to lay sections dead without unduly interfering | 


high-tension one, and the sub-stations are usually situated | 
| overcome than those of any other material. 


Batteries would most conveniently be placed at the | 
They would form | 
a stand-by which would be quite unaffected by anything 


tion and greater security in case of fire, all make for | 
| permanent after the temperature of 900deg. has been 











IRON MOULDS FOR MAKING CASTINGS. 
No. I. 


IN some notes on American foundry practice published 
in THE ENGINEER, in a series of articles commencing with 
the issue of Sept. 27th, 1901, reference was made to the 
introduction of permanent moulds of cast iron to take 
the place of the ordinary sand moulds, more particularly 
in connection with the modern practice of continuous 
casting. This system has been developed on an in. 
portant scale by Mr. Edgar A. Custer, president of the 
Tacony Ironworks at Philadelphia, Pa., and particulars 
of this development have been furnished by Mr. Custer, 
One of the main reasons for this system is that it helps 
in the solution of the ever-present problem of reducing 
cost of manufacture, and it was taken up by Mr. Custer 
largely as a result of a serious strike among the moulders, 

Permanent moulds must be of a material that will not 
ehill the molten iron; will stand rapid heating and cooling 
without disintegration ; be capable of being machined or 
moulded to the shape required; be nearly as hard as iron: 
be quick to conduct heat, and of low specific gravity. A 
number of substances fulfil these requirements in part, 
but none of these are equal to cast iron. The iron mould 
is formed by a familiar process, and it is easily machined, 
and its expansion and contraction can be calculated to a 
nicety, while its possible disadvantages are more casily 


The great defect of cast iron is its chilling effect. It 
has been claimed that to avoid this the mould should 






























Fig. 1—CAST IRON CORE FOR A 2-INCH TEE 

be heated to about the temperature which the casting 
will have when ready for removal, and that the molten 
iron should cool at the same rate as ina sand mould. 
Both of these propositions, however, defeat the purpose 
of the permanent mould work; they would destroy the 
permanence of the mould, confer no benefit on the 


| finished product, and set up such difficulties as core 
| crushing, shrinkage strains and segregation. 


A familiar 
feature of cast iron is its rapid disintegration when kept 


jat a very dull red heat—its rapid oxidisation and its 


tendency to sprawl and crack. When the heating and 
cooling cover a range of 200 deg. to 300 deg. Fah., as must 
occur, the mould becomes useless in a very short time. 
Besides this, the molten iron will not be close to such a 
mould, and the castings will be imperfect. It has been 
demonstrated that distortions due to heat became 


passed. Thus, highly heated iron moulds seem to be out 
of the question, and while they would prevent chilling, 
the cost of such a method would be prohibitive. 

As to the rate of cooling, it may be said that the casting 
in an iron mould should not cool at the same rate as ina 
sand mould. The effect on the mould would be thesame as 
maintaining it at a high heat, and the time lost in cooling 
would lengthen the process materially. Slow cooling 
would not improve the casting or prevent segregation, 
while it would induce shrinkage strains. Its only advan- 
tage over the ordinary system would be in eliminating 
the sand ramming. 

In commencing the use of iron moulds it was con- 
sidered absolutely necessary to coat the mould with some 
inert substance, to prevent the casting from being chilled. 
The coating was applied, therefore, after each pouring. 
In the effort to save time, the application of the coating 
began to be neglected, but no chill appeared as long as the 
castings were removed while above a certain temperature. 
It was found that when the surface of the mould was free 
from any coating, no gases were formed by the molten 
metal. Attention was then given to the removal of the 
casting as soon as the iron had set, or solidified sufficiently 
to stand handling. The castings were perfect in form 
and texture, answered all the requirements of high-class 
commercial work, and no hard castings were produced. 
In a paper read before the American Society for Testing 
Materials, in July, 1909, Mr. Custer offered the following 
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statement, based on experience in the production of some 
15,000 castings in an ordinary foundry :— 

1) Molten cast iron does not chill—using the word ‘‘chill” to 
express hard white crystals ‘until after it has solidified. : 

(2) Chilling molten iron swiftly to the point of solidification, and 
then allowing it to cool normally, produces a homogeneous metal. 

(3) This homogeneous metal possesses certain characteristics that 
are entirely absent when the same molten iron is poured in sand 
and allowed to cool in the mould. 

(4) The chemical constituents of the iron, with the exception of 
carbon, have little or no effect in modifying these characteristics 
when grey iron, within ordinary limits, is used. 

Inasmuch as ail work we have done has been in sections ranging 





or bulk is seen when it is considered that the object is 
not only rapidly to absorb the heat from the molten iron, 
but also to provide enough metal to store this heat and to 
resist the tremendous stresses imposed. 

In making these moulds, no precaution is taken 
against shrinkage, dependence is placed upon the fact 
that chilling the molten iron swiftly to the point of setting 
makes castings that are homogeneous, and thus the 
shrinkage strains due to irregular cooling are reduced 
to a minimum. The main object is to ensure rigidity 
of the mould in all its parts, while the mass of the mould 


| molten iron. 


by its rigidity and its capacity for quickly transmitting | 

















Fig. 2-4-INCH CAST 


from’ 2in, to din., it is obvious that the results obtained must be 
considered in direct comparison with those obtained when these 
same sections are cast in sand, The casting so low in silicon that 
it will form white crystals when made in sand will inevitably form 
the same white crystals if cast in a permanent mould, even though 
treated by the process outlined above. This applies principally to 
thin sections. How far this affect thick sections 
depends entirely upon the ability of the investigator to rob the 
molten mass of its heat. 


pre cess can 


As a further experiment thin plates were cast in heavy 
cast iron moulds and removed without chilling. This 
suggested the possibility of using cast iron cores, provid- 
ing these could be removed before being gripped by the 


IRON PIPE AND 


IRON CORE 


and storing heat—will greatly reduce the liability of 
cracks in the mould cavity. Deterioration occurs only 
where the molten iron strikes in the gates, and this is so 
slight that it may be neglected. 

The life of the mould depends upon the number of 
times it is allowed to become entirely cold and then 





With permanent cores there is plenty of time to 
remove the core and open the mould, and yet have a 
casting free from hard spots. Steel and wrought iron 
have been tried, but with unsatisfactory results. The 
best material is cast iron, but the core requires attention 
at first to prevent burning and distortion of the iron. It 
soon becomes seasoned, however, and requires little care 
as to overheating or burning it by the impact of the 
The metal for both cores and moulds 
should be a soft cast iron, as less liable to crack or 
distort. 

In pouring castings in iron moulds, the metal should 
come from the cupola very hot and be poured while 
hot. To prevent it from sticking to the mould, the latter 
is given an occasional wash of thin oil and graphite. 
Various coatings and nostrums are recommended, but 


|none will prevent chilling unless used in such quantity 


as to form a substantial wall of inert material. The 
proper way to prevent chilling is to remove the casting 
before the chill commences, and it has been sufficiently 
proved by experience that this does not take place until 
after the iron has set sufficiently to be handled. It is con- 
sidered that any casting that can be made in a sand 
mould can be made in an iron mould, and with the same 
mixture. 

An interesting feature of the process is that iron cast 


|in an iron mould and removed as soon as it has set 


reheated, rather than upon the number of pourings. 


Continuous pouring, when so timed as to preserve a 
generally uniform temperature, has but a slight tendency 
to cause cracks. In fact, over 6000 castings have been 
made in a single mould, which was then in as good 
condition as when new. 











Fig. 3-MOULD OF 


A 4-INCH TRAP 


possesses some peculiar properties. It will take a temper, 
and when tempered it will retain magnetism. If taken 


from the mould at a bright red heat, and suddenly 
quenched in cold water, it has the cutting power of a 


good high carbon steel. This result is obtained whether 
the iron is high or low in silicon, phosphorus, sulphur, or 
manganese. There is no evidence of what is generally 
known as “chill”; no white crystals are shown. In 
fact, iron that chills white first in the mould, and is then 
quenched in water, will not harden in the manner men- 
tioned. 

It appears evident that chilling molten iron swiftly to 
the setting point, and then allowing it to cool gradually, 




















Fig. 4—MOULD FOR A 2-INCH TEE 



































Fig. 5—MOULD FOR PLOUGH POINTS 


shrinkage which would hold the core tight and might 
crack the casting. As cast iron does not contract until 
after it is solid, it has been found easy to effect the 
removal of the cores. This was tried first on the T pipe 
fitting shown in Fig. 1., the core being made in two parts, 
and withdrawn in a few seconds after pouring. This had 
been in use for over seven months when photographed. 
The same thing was done with a 4in. pipe 5ft. long, shown 
in Fig. 2, and this led to the invention of the pipe casting 
machine to be described later. In determining the size 
and shape of the mould, it is almost impossible to formu- 
late any set rule, but there must be a large excess of 
metal. The mould for a 4in. trap, Fig. 8, weighs 1700 lb., 
while the casting itself weighs 42 1b. The mould for a 2in. 
tee, Fig. 4, weighs 5001b. The advantage of great mass 








A good casting can be made with a cold mould, but as | 


a rule the first casting is not a very good one; the quality 
improves after the casting has warmed up the mould. It 
is considered preferable to keep the mould at about 125 to 
150 deg. Fah., but the heating depends upon the thickness 
of the casting, and this point must be borne in mind in 
designing the mould. It has been found that casting a 
4in. pipe—weighing 65]lb.—every seven minutes into a 
mould weighing 6500 lb. does not raise the temperature of 
the mould to more than 300 deg. 

Fig. 5 shows a mould for plough points, with one of the 
castings standing in front. The weight of the casting is 
3lb., and the edges are less than ,j;in. thick. Fig. 6 
shows a mould for a cam for a harvesting machine, the 
bore and cam lugs being formed by the iron core, 





Fig. 6-MOULD FOR CAM 


produces metal of a new quality. It has all the chemical 
characteristics of cast iron—with the exception of com- 
bined carbon—and it possesses also some of the properties 
of high carbon steel. A piece of cast iron having 0.44 per 
cent. of combined carbon and over 2 per cent. of free 
carbon has been tempered repeatedly and will do as good 
service in a lathe as a good non-alloy steel. This quality, 
also, can be eliminated only by remelting. A bar of this 
iron can be held in a flame until the metal drips from the 
end. Yet quenching will restore it to its original hard- 
ness. The iron bar will be unchanged in every particular, 
except for a slight coating of oxide. 

The iron before being quenched is very fine and close- 
grained, and yet it is easily machined. In all the work 
done so far no blowholes have occurred, and if there is 
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any dirt in the iron it must certainly come from the ladle. 

A small casting had a thread cut upon it and measured 
with a micrometer. The casting was then heated and 
quenched in cold water six times, and showed a distortion 
of only 0-002in. 

The formation and segregation of graphitic carbon has 
a weakening effect upon cast iron, as is well known. 
This cannot be prevented in a sand mould, and a certain 
amount will occur in an iron mould if the casting is so 
thick in section as to cool comparatively slowly. But 
most of the duplicate work to which the permanent iron 
mould is adapted is of comparatively light section. 
When a casting is not more than lin. or 1}in. thick in the 
heaviest part, and is made in an iron mould, there will 
be no segregation. Mr. Custer’s opinion is that the evils 
due to phosphorus and sulphur are due not to these 
elements themselves but to their segregation. If this is 
prevented, iron with a high phosphorus or sulphur content 
will be as strong as that with a low content. From 
investigations in the way of analyses, tests and micro- 
photographie inspection, it appears that the peculiar 
properties are independent of whether there is 1°75 or 3 per 
cent. of silicon, 0°02 or 0°12 per cent. of sulphur, or 0°03 or 
1:50 per cent. of phosphorus. 

As to the possible development of the system of casting 
in permanent moulds, Mr. Custer has written as follows :— 

‘‘ If permanent moulds can be used with success in the foundry, 
and a system of continuous pouring be inaugurated, which, in 
duplicate work, would obviate the necessity of having moulders, 
why is it necessary to melt pig iron in the cupola’? What could 
be more ideal than a series of permanent moulds supplied with 
molten iron practically direct from the blast furnace ? The inter- 
position of a reheating ladle, such as is used by steelmakers. 
presents no unusual features, and this ladle makes possible the 
treatment of the molten iron. Modern practice has eliminated 
much of the uncertainty in blast furnace work, and it is not 
unusual to find these furnaces so equipped as to produce an iron 
that varies but few points from the quality desired by the foundry- 
man. The molten iron we get from the blast furnace is much 
hotter than that obtained from the cupola, so that there is every 
reason to believe that the castings we would obtain would be of a 
better quality than when the pig is re-melted in the cupola. 

‘‘In our work we have conclusively demonstrated that it is 
immaterial whether an iron contains 1.75 or 3 per cent. of silicon, 
so long as the molten mass is at the proper temperature, so that 
the high temperatures obtained from the blast furnace would go 
far towards offsetting the variations in the impurities. Given, 
therefore, a furnace properly equipped and properly handled, 
with the interposition of a reheating ladle, there is no reason why 
a very high class of work should not be obtained with the use of 
permanent moulds. How far this thought can be carried out lies 
with the blast furnace owner.” 





WORKMEN'S TRIPS TO BRUSSELS. 


A MATTER in which the Exhibitions Branch of the Board 
of Trade, acting in conjunction with the Royal Commission 
for the Brussels, Rome, and Turin Exhibitions, has been 
interesting itself is the question of workmen’s trips to the 
Brussels Exhibition. It has for some time now been felt 
that nothing can be lost, but possibly much gained, by 
making the British operative familiar, not only with the 
conditions under which his continental rivals labour, but 
also with the actual quality of work they produce. An 
excellent opportunity of bringing about the latter is certainly 
presented by the present Exhibition at Brussels. At the 
moment, perhaps, a visit to the Exhibition for the particular 
purpose in view would be somewhat premature, for the 
exhibits of all nations are not quite complete; but they very 
soon will be, probably before any prospective visit could be 
organised, for naturally such things take time to arrange. 
At any rate, the Exhibitions Branch of the Board of Trade 
has been engaged in ascertaining the best way of making 
such visits possible, and the probable cost per head which 
they would involve, and we have been asked to give publicity 
to the matter in our columns. 

It was recognised quite early in the investigation that the 
only way in which it would be possible to carry out the idea 
with any real hope of success was for the workpeople to 
make the visit in parties. We need not go in detail into the 
financial considerations which led to this conclusion, but 
need only say that it was deemed imperative that the services 
of a guide and interpreter should be requisitioned, and it was 
decided that the expenditure under this head would, for 
small parties, be prohibitive. Details of cost per person were 
therefore ascertained for parties of, say, 25, 50, or 100, and 
these can now be obtained by those who apply to the Exhibi- 
tions Branch of the Board of Trade, Queen Anne’s Chambers, 
Westminster, S.W. 

As some sort of guide as to cost, we may say for a party of 
95 starting from Lond n, travelling vid Dover and Ostend, 
and being in Brusse)s long enough to spend two whole days 
at the Exhibition, the outlay involved represents a sum of 
£1 17s. 6d. per head. This would include third-class travel, 
second class on the steamer, with accommodation at an 
hotel, meals, conveyance of luggage to the hotel, &c., and 
the services of a conductor-interpreter. The cost of getting 
to and from the starting point and London is, of course, 
additional, and varies, for example, from 8s. 9d. in the case 
of Rugby to, say, 28s. 6d. in the case of Newcastle-on-Tyne. 

This, however, is not the only route available, and par- 
ticulars have also been obtained of the cost vid Harwich and 
Antwerp and Hull and Zeebrugge. In fact, the whole subject 
has been thoroughly thrashed out, and the very lowest terms 
on which the visits can be paid has been ascertained. 

The question naturally arises as to how the parties are to 

be made up. It does. not seem likely that as many even as 
25 would go—or could be spared—from one works at one 
time. It therefore appears to be a reasonable suggestion that 
the various Chambers of Commerce should interest themselves 
in the matter. It would be comparatively easy for them to 
make up parties from the various works in their area and to 
keep them in trades, so that when the Exhibition was reached 
they might be shown first of all those portions which were of 
the greatest interest to them. 
‘However, this is a question of detail. The main fact to 
which we desire to draw the attention of our readers is that 
all the necessary data for the preparation of an exact estimate 
of the cost of visits of parties of workmen to the Exhibition 
are now available. There can be no two ideas as to the 
educational value of such visits, or as to the influence for 
good they are likely to have on our workpeople, and we feel 
sure that many will avail themselves of the facilities which 
have been provided. 
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TABLE OF ANGLES AND CIRCULAR PITCHES 
FOR SPIRAL GEARS. 
Tur Table below gives circular pitches for 1 diametral 
pitch. For any other pitch divide by that pitch. 
Example—8 diametral spiral gear 16° angle, circular 
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TABLE OF ANGLES (cont/nued) 


Cireular Cireular 
pitch, i 


Cirey) 

pitch. Angle. Ir 
21-0429 | 56° 15’... 56547 | 60° 54’ 
5.0503 | 56° 1s .. 8-6621 | 60° 57’ 
-0577 | 56° 2 ... 65-6695 61° 0 
45-0651 56° + «.» DOr70 | 'S]° 98 
-0726 | 56° 27’ ... -6845 | 61° 6’ 
-O801 56° 380’)... «65-6919 6° 9’ 
-O8S76 3 6... «65-6994 61° 12’ 
«0952 ¥ ... &-7O70 | 61° 15’ 
1027. { SY ... 5: 61° 18’ 
-1085 | 56° 42’ ... 5-7221 | 61 
-1142 ys 5-728 61 
“1199 56° 4 . 5-737 61 
1256 | 5 5 : 
-1314 
+1372 
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5.1488 
5.1547 
5.1606 
5. 1665 
+1724 
1783 
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5.1901 
5.1961 
2020 
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6.4496 


The above table has been arranged for the use of 
designers of spiral gears. It will be found sufficient], 


| extensive for the generality of spiral gear angles, but 


should an intermediate angle be required, the propo 
tionate allowance to make can readily be found by taking 

the column figur: : 
= Sei of the one abov 
and the one below 
y, 7 the required angle 
i and noting the dif 
ference. Theauthor 
has been led to work 
out the table on ac 
count of the many 
errors made when 
hurriedly reading 
trigonometrical 
tables. Where 
much spiral gearing 
is used the saving 
of brain work and 
time is consider- 
able. When cut- 
ting spiral gears ‘t 
is always the more convenient way to use a standard pitch 
cutter or hob, and, as the diametral system is now so exten- 
sively used, this table has been arranged on a basis of ore 
diametral pitch. Other pitches are then found by dividing 
the column figures by the required pitch; thus, if 10 pitch 
be used, divide the column figures by 10. 
cutter, of course, makes the “normal” pitch, and the 
table figures opposite the required angle show the “ cir- 
cular” pitch. 


CIRCULAR 
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THE QUANTITY OF CIRCULATING WATER 
REQUIRED IN SURFACE CONDENSERS. 
By R. M. NEILSON. 


Iv the improvements that have recently been effected 
in surface condensers, much has been done in the way of 
reducing the quantity of circulating water required to 
condense a given quantity of steam. The importance, in 
many cases, of reducing this water to a minimum has 
been recognised ; but the whole question of the best 
quantity of water to employ under any given conditions 
does not seem to have received the attention which it 
deserves. This is especially the case as regards users of 
condensers ; and it is the users more than the manu- 
facturers that are concerned. 

In the early days of steam turbines, the advantage of 
high vacuum was generally not sufficiently appreciated ; 
but thereafter, and even at the present day, the vacuum 
has in many cases been pushed too high, till the increased 
gain does not compensate for the increased cost. 
Similarly in the design of surface condensers there has 
been, in the past, too little attention paid to.reducing the 
quantity of condensing water ; but latterly this quantity 
has often been cut down to a point at which the saving 
does not compensate for the increased cooling surface 
required. It has not, the writer believes, been sufficiently 
appreciated that a quantity of water which is satisfactory 
in one case may be very unsatisfactory in another, even 
if the vacuum, the inlet temperature of the circulating 
water, and the steam to be condensed, are the same in 
both cases. Moreover, the quantity of water to be 
employed should be determined before the condenser is 
designed, so that the velocity through the tubes may be a 
suitable one. 

In determining on the quantity of circulating water, it 
is necessary to know or assume the inlet and outlet 
temperatures of the water and the quantity of steam 
required to be condensed in a given time. The deter- 
mination of the approximate amount of circulating water 
then involves only a simple calculation based on the fact 
that the heat absorbed by the water equals the heat lost 
by the steam. This calculation cannot, however, be 
made until the outlet temperature of the circulating water 
has been determined; and as this outlet temperature 
affects, not only the requisite quantity of circulating 
water, but also the requisite amount of cooling surface, 
its determination is most important. 


Let ¢; = inlet temperature of circulating water. Fah. 
t, == outlet temperature of circulating water. Fah. 
W = pounds of steam required to be condensed 


per hour. 
La = latent heat of steam. B.Th.U. per pound. 
Q pounds of circulating water passed through 
condenser per hour. 

#m = mean difference in temperature between 
steam and circulating water in condenser. 
Fah. degrees. 

: square feet of cooling surface in condenser. 

KX = pounds of steam which can be condensed 
per square foot of cooling surface per hour 
per degree Fah. difference in temperature 
between steam and water.' 

t, temperature of saturated steam correspond- 
ing to the steam pressure within the 
condenser (commonly called the tempera- 
ture corresponding to the vacuum). 

6 = ¢, on 

v = velocity of circulating water through con- 
denser tubes in feet per second. 

If all the steam admitted to the condenser were con- 
densed therein, and if the water of condensation were 
withdrawn at the boiling point corresponding to the 
vacuum within the condenser, we should have 

OG haH=wx be .«.s &® 
or Q= W x L : (2) 
C=4 

In practice, however, with steam engine condensing 
plant, all the steam is not condensed, but a small portion 
is withdrawn with the air by the air pump and, moreover, 
in all cases some, and in most cases all, of the water of 
condensation is withdrawn from the condenser at a tem- 
perature considerably below the boiling point correspond- 
ing to the vacuum. 

Equation (1) cannot, therefore, be expected to give 
exact results, and itis, in fact, useless to hope to get exact 
results by calculation. Itis usually desirable in condenser 
design to allow rather for a too large than a too small 
quantity of condensing water; and a convenient rule to 
employ in determining Q for vacuum surface condensers 
is to use the equation 

Q(— t)=1000W.... (8) 
T 
or Q = 1000 W 9 Oe eee ae 
t, — ti 
and to take as W not the steam alone but the steam plus 
water admitted to the condenser, the steam in all usual 
cases carrying with it to the condenser a considerable 
proportion of water of condensation. 

The transmission of heat from the steam to the water 
through the sides of the tubes in a surface condenser 
is approximately proportional to the mean difference 
in temperature (6m) between the steam and the water.? 
The exact determination of @m involves taking into 
account the air which, at the air-pump suction end of the 
condenser, represents a considerable proportion of the 
alr-steam mixture. A simple and convenient formula to 
employ is the following :— 


fiwa~ Esc... . © 





where C is a constant depending on the design of the 
condenser, the capacity of the air-pump, and the air rich- 


ness of the steam when entering the condenser. C has 
usually a value between 1 and 5." 

6m having been determined, 8 can be obtained from 
the equation 

Ww 

K 6m 

A consideration of Fig. 1, which is diagrammatic, and 
a reference to equations (1) to (6) will show how the value 
of 6 affects S and Q. A low value of 6 will be seen to be 
beneficial as regards the requisite quantity of condensing 
water, but necessitates a relatively large area of cooling 
surface. A high value of 6 renders a relatively small 
area of cooling surface sufficient, but involves the 
employment of a relatively large quantity of condensing 
water. 

We can fix on any value we like for 6, from zero up to 
a value equal to the difference between ¢; and t,—see 
Fig. 1—and obtain this temperature under any given 
conditions by a suitable design of condenser, having 


5 (6) 


4 _=-STEAM —ly 
BS 





Fig. 1 


S$ is inversely proportional to 6m. 
Q is inversely proportional to fo — fi 
.. $ is reduced by lowering 4, ¢.¢.. by increasing 5, 
and Q is reduced by raising fo, 7.¢., by reducing 6. 


sufficient cooling surface, and by providing sufficient 
circulating water. 

It is sometimes supposed that 6 is dependent on ¢, or 
on ¢;. Except for the obvious limitations just mentioned, 
it is, however, quite independent of these temperatures. 

Speaking generally it may be said that, if it is desired 
that 6 should have a value near to its maximum possible 
value, the condenser tubes must be of large diameter in 
proportion to their length, and the water make one pass 
only through them. If, on the other hand, it is desired 
that 6 should have a value approaching zero, the tubes 
must be long in proportion to their diameter or the water 
arranged to make many passes through them, and a 
counter-current action is necessary.‘ 

To find the best value for 6 in any case involves 
comparing the cost of the condenser cooling sur- 
face with the cost of the pump and the motor 
that drives it, the cost of the steam or electric 
energy required by the pump motor, and the cost 
of the condensing water or the cost of cooling it for 
repeated use. As both the initial cost of the plant and 
the running charges have to be considered, and as the 
relative importance of these depends on the load factor, 
the latter must always be considered when investigating 
the best value for 6. If the mean load on the power 
plant is only a small percentage of its maximum capacity, 
running charges are obviously of less importance com- 
pared with initial cost of plant than if the mean load is 
high. 

The best value to give 6 also depends upon the cost of 
pumping. A certain hydraulic horse-power is required 
to pump the circulating water through the condenser, 
and the cost of this hydraulic work will vary in different 
cases. Moreover, there is probably much difference of 
opinion as to the amount which ought to be charged per 
hydraulic horse-power hour in any case. When the 
circulating pump is driven by an electric motor or by 
an independent steam engine, not only must the cost of 
the pump and motor be taken into account, but also the 
steam or electric energy consumed in driving the pump ; 
and, moreover, it must not be lost sight of that, in the 
case of the steam pump, the steam consumption of this 
machine affects the necessary capacity of the boiler plant. 
If, for example, a steam pump consumes 1 per cent. of 
the total steam generated by the boiler, it ought to be 
charged with 1 per cent. of the total cost of the boiler 
plant. In the case of an electrically driven pump this 
should have debited against it a certain percentage, 
not only of the boiler plant, but also of the main steam- 
electric units. In cases where the circulating pump is 
directly driven by the main engine, as is common in 
marine practice, the pump should be debited with a 
certain percentage of the cost of the main machinery, 
on similar lines. In the present article the cost of 
pumping has been taken at 3d. per hydraulic horse-power 
hour. In the appendix some notes are given explaining 
why this figure has been taken, but of course the figure 
would not be legitimate in all cases. 

The velocity at which the water is passed through the 
condenser tubes also has an influence on the best value 
to be given to 5; but extremely high or extremely low 
velocities of water are never to be recommended for con- 
densers—unless, perhaps, occasionally in very exceptional 
cases. Within the usual velocity limits which should be 
adopted the best value for 6 is not much affected by the 
precise velocity adopted. 

The most important factor which influences the value 
which should be given to dis the height to which the 
condensing water has to to be pumped before admission 
to, or after discharge from, the condenser, and the fric- 
tional or other losses external to the condenser which 
affect the head against which the circulating pump has 
to act. If the total head external to the condenser is 
great, then it will be advisable to reduce to a minimum 
the quantity of condensing water employed, even if this 
reduction involves considerable increase in the cost of 
the condensing plant. Referring back to Fig. 1 and the 





| The value of K to be taken in any case depends on the pressure of the 
steam, the amount cf air, the velocity of the circulating water, the clean- 
ness and diameter of the tubes, and the general design of the condenser. 

2% See article by the present writer in THe Enoixger of February 12th, 
1909, on “ The Tri 


ansmission of Heat between Fluids.” 





3 An equation involving hyperbolic logarithms is often employed for 
calculating @ m, but is not, in the writer's opinion, to be recommended. 

4 By a counter-ourrent action is meant that the steam and condensing 
water travel in opposite directions, so that the entering steam meets the 
departing water. 





remarks explanatory thereof, it will be seen that reducing 
6 by raising ¢, reduces Q at the expense of increasing S. 
In certain cases it is advisable to raise ¢, till 6 is nearly 
zero, so as to reduce Q to a minimum, even if § is very 
greatly increased. 

If, on the other hand, the external head is very small, 
and if the charge for water amounts to little or nothing, 
6 should be given a high value in order to reduce 8. 

In electric power stations in which condensing steam 
turbines and cooling towers are employed, and in which, 
therefore, a fairly high vacuum is maintained with a 
comparatively high temperature of circulating water, the 
pumping power is very great; and the condenser should 
be designed to work with the minimum, or nearly 
minimum amount of water, even at the expense of 
relatively great cooling surface. It is usual with natural 
draught cooling towers to lift the water about 25ft. above 
the maximum water level in the pond situated below the 
tower. If to this 25ft. is added the friction in the pipes, 
and if allowance is made for a reduced water level in the 
pond, a head of about 35ft. may have to be provided for, 
in addition to the frictional head within the condenser. 

If, say, 40 lb. of condensing water are employed per 
pound of feed, the work to discharge this water against 
a 85ft. head—that is not including the head within the 
condenser—amounts to as aw cua a 00,71 horse- 
power per pound of feed per hour, so that if the steam 
consumption of the main engine, say a turbine, is, say, 
18 |b. per kilowatt hour at full load, the pumping of the 
condensing water through the cooling tower will absorb 
12.75 horse-power per 1000 B.O.T. units generated per hour. 
If the pump is driven by an electric motor then, allowing 
for the efficiency of pump and motor, about 14 per cent. of 
the output of the main electric generator would be con- 
sumed in pumping the condensing water through the 
cooling tower and water pipes. The work required to 
force the water through the condenser will be additional, 
When the main engine is working at fractional load, the 
percentage of its output required to drive the water 
through the cooling tower will be greater than 1} per cent. 

Whether the circulating water pump is driven by an 
electric motor or by an independent steam engine, if 
the cost of pumping is taken at three farthings per 
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Increase or decrease in total annual charge. 


Effect of 5 on total annual charge relative to condensing plant. 
Plant load factor = 10 per cent. No external head. 
The velocity of the circulating water in feet per second through 
the condenser tubes is indicated on the curves. 


hydraulic horse-power hour, and if the plant load factor 
is, say, 33} per cent.—.e., if the main engine runs for 
2920 hours in the year at full load—the cost of pumping 
the water through the cooling tower will amount to 
12.75 x } X 2920 + 240'= £116 per annum for every 1000 
kilowatts of rated capacity of the main engine—a figure 
which will be increased if the main engine runs at 
frictional load—so that it will pay to increase the cost of 
the condensing plant if the pumping power can be con- 
siderably reduced by reducing the quantity of water 
employed. 

Figs. 2 and 3 are drawn to show the best values for 6 
when the condensing water has to be pumped through a 
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Increase or decrease in total annual charge. 
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Fig. 3 
Effect of § on total annual charge relative aptensmeery on aaa 


Plant load factor = 334 per cent. No external hea 
The velocity of the circulating water in feet per second through 
the condenser tubes is indicated on the curves. 


surface condenser, but not against any head outside the 
condenser. This case would occur if the condensing 
water were obtained from some source just so much 
above the level of the condenser that the statical head 
would just suffice to overcome the friction in the admis- 
sion and discharge pipes, but not the friction within the 
condenser. Such a statical head might also be obtained 
on the discharge, instead of the admission, side of the 
condenser. .The case would also very nearly occur where 





the condensing water hai to be lifted, say from a river or 
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canal situated adjacent to, and only a few feet below, the 
level of the condenser, and discharged into the same canal 
or river. During normal working of the plant the fall on 
the delivery side of the condenser would compensate for 
the lift on the admission side, and, with a suitable 
arrangement and dimensions of piping, the friction in the 
latter might be so small as to be almost negligible. 2989? 

Figs. 2 and 3 have been prepared for cases in which 
the pressure of steam within the condenser is 1.5 lb. 
absolute—the temperature corresponding to this pressure 
being 116 deg. Fah.—and the condensing water has been 
assumed to enter the condenser at 82 deg. Fah. These 
particulars have been chosen to allow of comparison 
being made with Figs. 4 and 5, which will be explained 
later. The plant is of a capacity to deal with 56,000 lb. 
of steam per hour. The frictional head within the con- 
denser varies with the velocity of the circulating water ; 
and the pump power varies with the head and with Q, 
which latter quantity varies with 6. 

The ordinates in the figures represent the annual 
charge, taking into account, not only the cost of pump- 
ing, but also the interest, depreciation, repairs, main- 
tenance, taxes, &c., on the plant. Instead, however, of 
expressing the total annual charge, the ordinates express 
only the difference between the total charge with any 
value of 5 and the total charge with 5= 11 and v = 3, 
these conditions being taken as standard for the sake of 
comparison. 


In preparing the curves shown in Figs. 2 and 3, in order | 


to compare the initial cost of the plant with the running 
charges, the writer has taken the annual charge for in- 
terest, depreciation, repairs, maintenance, taxes, &c., on 
the condenser, pump and motor at 15 per cent. of the 
initial cost. This figure is probably a fair one for public 
electric power stations in which a comparatively short 
time after installation it may de desirable to make altera- 
tions in the plant or to run the plant at a less efficiency 
than could be attained with new plant. The figure of 
15 per cent. will, however, be too great in other cases, 
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Etfect of § on total annual charge relative to condensing plant. 
Plant load factor = 10 per cent. External head = 35ft. 
The velocity of the circulating water in feet per second through 
the condenser tubes is indicated on the curves. 


although it must be remembered that further improve- 
ments in condensing plant are to be expected in the near 
future. 

The cost of pumping has been taken at 3d. per 
hydraulic horse-power hour. As regards the velocity of 
the circulating water through the condenser, two values 
have been taken, namely, 3ft. per second and 5ft. per 
second. No velocity far removed from these figures is 
usual in practice. Curves for slightly lower or slightly 
higher or intermediate velocities are of the same general 
nature. 

It will be seen that the best value for 6 is at the extreme 
right-hand end of the curves. In Fig. 2 a low plant 
load factor has been taken, namely, 10 per cent. In 
Fig. 3 a much higher plant load factor has been assumed, 
namely, 33} per cent. The plant load factor greatly 
influences the curves, but has little effect on the best 
value of 6 which lies in all cases between 25 and 30 deg. 
In Fig. 2 the 5ft. per second curve is below the other; 
in Fig. 3 the positions are reversed. 

In Figs. 4 and5 the same vacuum and inlet temperature 
of circulating water have been taken as in Figs 2 and 3; 
but in this case it has been assumed that a cooling 
tower is employed to cool the water for repeated use. 
The initial cost of this tower has been taken into account, 
and likewise the cost of pumping the water through it. 
A head of 35ft. has been assumed for the cooling tower 
and circulating water piping, so that the total head against 
which the circulating water has to be pumped is the sum 
of the frictional head within the condenser and ‘this 
external head of 35ft. The curves prepared to suit these 
conditions are, it will be seen, very different from Figs. 2 
and 3. The best value for 6, instead of being between 
25 deg. and 30 deg., is now between 0 deg. and 5 deg. 
The great cost of pumping the water through the tower, 
together with the cost of the tower itself—which is 
greatly affected by the quantity of water dealt with— 
renders it desirable to reduce the circulation of water, 
even at the expense of greatly increasing the condenser 
cooling surface. The conditions assumed for Figs. 2 and 
3 represent one extreme; the conditions assumed for 
Figs. 4 and 5, if not quite the other extreme, are at least 
sufficiently near it to remove the best value of 5 to the 
other side of the figure. 

The conditions assumed in preparing Figs. 4 and 5 are 
common in electric power stations employing steam 
turbines and natural-draught cooling towers. .When the 
conditions are between those assumed for Figs. 2 and 8 








and those assumed for Figs. 4 and 5, the best value for 6 
will of course occupy an intermediate position. It would 
require an infinite number of curves to cover all cases. 
The main object of this article is to point out that the 
best value for 6 is different in different cases, to show the 
great range in its variation, and to explain how it can be 
determined. 

As aforesaid, the curves have been prepared for a 
pressure in the condenser of 1.5]b, absolute—that is, 
nearly 27in. of vacuum with the barometer at 30in.—and 
for condensing water entering the condenser at 82 deg. 
Fah. The curves would, however, apply fairly well to 
cases in which the inlet temperature of the condensing 
water was higher or lower than 82 deg. Fah., if the steam 
pressure in the condenser were so altered that the steam 
temperature was correspondingly raised or reduced. For 
example, Figs. 2 and 8 would apply fairly well with a 
vacuum of 27.7 and an inlet temperature of circulating 
water of 72, or a vacuum of 28.3 with an inlet tempera- 
ture of circulating water of 62. The cost of the con- 
denser, however, rises slightly with increase in vacuum. 
As regards Figs. 4 and 5 a vacuum much above 27in. is 
hardly ever desirable with cooling towers. 

As regards the cost of hydraulic horse-power, a varia 


tion in the cost of this has the same effect upon the best | 


value of Sas a variation in the plant load factor. For 
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Fig. 5 
Effect of 8 on total annual charge relative to condensing plant. 
Plant load factor = 334 per cent. External head = 3oft. 


| The velocity of the circulating water in feet per second through 


the con enser tubes is indicated on the curves. 


example, there is the same difference between 0.5d. and | 


1.6d. per hydraulic horse-power hour as between 10 per 
cent. and 33} per cent. plant load factor. 

It will be evident from inspection of the figures, and 
from what has been said, that one design of surface con- 
denser cannot be best under all conditions. For use with 
cooling towers, or in any case where the external head is 
great, a design of condenser should be employed in which 


the length of the tube elements’ is great in proportion to | 


the diameter of the tubes, so that 6 has a low value, and 
a relatively small quantity of water suffices. When, on 
the other hand, the external head is small, the length of 
the tube element should be less for the same 
diameter, so that 6 is much increased, and the cooling 
surface of the condenser can be very 
reduced. 


which condensers on land work vary greatly in this | 


respect. 


With marine condensing plant the conditions do not | 
vary quite so much, but even here the external head | 


varies. Moreover, the vacuum depends on whether 
piston or turbine engines are employed; and ¢; depends 
on the latitude, &c., and on the season of the year. 


COST OF HYDRAULIC HORSE-POWER. 


If in an electric power station the circulating water 
pumps are driven by electric motors, then the output of 
the main electric generators has to be increased by the 
amount of electric energy consumed by the pump motors, 
and the whole station has to be arranged of a capacity 
greater by the amount of electric power required by the 


pump motors than. what would be necessary if no pump- | 


ing were required. The pumping should, therefore, be 
debited, not only with the working expenses involved in 
the generation of the energy consumed by the pumps, but 
with a proportion of the interest, depreciation, repairs, 
maintenance, taxes, &c., on the whole plant employed in 
the generation of electricity. 

Now, if this plant, including buildings, costs, say, £12 
per kilowatt of rated capacity of the main steam-electric 
units, which cannot be said to be an unduly high figure, 
and if the plant load factor is 20 per cent., then the charge 
per B.O.T. unit generated, allowing 15 per cent. for interest, 
depreciation, repairs, maintenance, taxes, &c., amounts to 

15 x 12 x 240 
700 x 1752 = 0.246 pence. 


If coal, oil, and wages come to 0.354 pence per B.O.T. 





5 By a tube element is meant the aggregate tube length which the 
circulating water has to traverse inside the condenser. If, for example, 
the tubes are 6ft. Jong, and the water makes three passes through the 
tubes, the length cf the tube element will be 1gft. 


tube | 


considerably | 
It will be obvious that the conditions under | 


Y 





unit, then the total charge against the pump for electric 
energy will be 0.6 pence per unit. 

If the efficiency of the pump is 75 per cent., and that 
of the motor which drives it 80 per cent., then the charge 
per hydraulic horse-power hour is 4 7- = 46 

75 x 0.80 ~ 1009 
0.746 pence. 

This is the charge for electric energy only. It does not 
include the charge for interest, depreciation, &c., on the 
full cost of the pump and motor. 


THE METROPOLITAN WATER SUPPLY. 
Mr. E, BAILEY-DENTON, M. Inst. C.E. 

Lorp DersporouGn's Bill for Water Supplies Protec. 
tion, which is now published, has again revived the 
interest taken in the metropolitan water question ; and it 
is asked whether, should the Bill ever become law, it wil] 
materially affect the proposal of bringing water from 
Wales, or the Lake District, to London, or in any way 
prejudice the increasing numbers of deep artesian wells 
from which private water supplies are obtained. It will 
not therefore be inopportune again to review the position 
of Londoners with regard to this all-important subject, 
which periodically crops up, and which equally periodi- 
cally is again shelved. 

The Welsh and Lake District schemes are not now 
| being much discussed, but their reappearance may be 
| soon looked for. It is Lord Desborough’s Bill which is 
| commanding attention at the present time. 

Londoners are well aware that the water supply of the 
| Metropolis is derived from the river Thames and its 
| principal tributary, the Lea, with, to a certain extent, an 
| addition from chalk water wells in Kent and Herts. 
| The present population of “water” London may be 
| taken at 7,000,000, and the consumers may thus be appor- 


| tioned : 





4,500,000 to the Thames Valley 
2,000,000 ,, Lea Valley 
500,000 ,, Kent Chalk District 


” 


| 7,000,000 
| The daily consumption of water amounts to about 
| 240,000,000 gallons, which is equivalent on this popula 
tion to a consumption per head of 34.3  gallons—an 
amount which is in excess over absolute requirements. 
| It is practically thus made up: 
150,000,000 gallons are abstracted from the river Than 
75,000,000 gallons are abstracted from the river Lea 
chalk wells 
15,000,000 gallons are abstracted from Kent chalk wells. 


und 


240,000,000 
Naturally in this, the first city of the world, where 
good water supply is imperative, the question 
frequently discussed as to how this quantity 
| might be increased, as circumstances arise, at a com- 
| paratively moderate outlay without having recourse to 
| the far off waters of the Lake District or Wales, with the 
| unavoidable gigantic outlay connected therewith. The 
| answer is, as has been frequently pointed out by many 
| eminent water engineers, including Mr. R. FE. Middleton. 
| than whom there is no better authority, that no matter 
| what the supporters of the Lake District and Welsh 
| schemes may say to the contrary, the neighbourhood of 


la 
| is 


| London furnishes a satisfactory solution to the water 
difficulty. 

In the past the population of the Metropolis has 
increased with gigantic strides, and, naturally, the first 
point to settle is what should be the ultimate population 
which the present generation need consider. It may, in 
fairness, be stated to be 13 or at the very outside 
14 millions—in other words, about double the present 
population. This 13 millions may be apportioned thus : 

7,500,000 to the Thames Valley. 
2,500,000 to the Lea Valley. 
3,000,000 to the Kent Chalk District. 


13,000,000 

With 30 gallons per head—an ample supply when any 
| economy in usage is enforered—the requirements of this 
population could be readily satisfied in the following 
| manner :— 
223,000,000 gallons could be abstracted from the river Thames. 

75,000,000 gallons could be abstracted from the river Lea and 

chalk wells, 
90,000,000 gallons could be abstracted from Kent chalk wells. 


388,000,000 
It will be noticed that as regards the Thames an addi 
| tional daily quantity of 73,000,000 gallons has been pro 
| posed. This amount should prove sufficient, as it is 
| calculated out upon a prospective increase at the same 
| ratio as at present. If the storage, or reservoirs, system 
| be carried out and increased as now by the Metropolitan 
| Water Board, this can be done without affecting in an) 
| way the amenities of the valley, or in any way diminish- 
ing the present dry weather flow of the river. The average 
rainfall of the district may be taken at 22in. per annum, 
even when considering the mean of three successive dry 
years, because in long droughts the river and its branches 
do not seem to diminish materially in volume—a result 
due to the equalising effect of the great subterranean 
stores which contribute to their flow. Of this amount about 
Bin. flow off the surface during times of heavy rainfall, 
thus producing floods, with their attendant disadvantages. 
Sixteen inches are consumed by evaporation, vegetation, 
&e., and 3in. descend into the strata beneath to feed the 
rivers and streams in the shape ofsprings. The imperme- 
able area of the Thames Valley above Kingston, which 
contributes to the floods, amounts to 789,760 acres, and 
it follows, therefore, that if the 3in. of flood waters were 
stored upon it 53,597,852,160 gallons would be preserved 
per annum, an equivalent to 146,843,432 gallons per day. 
Of course, this complete storage is impracticable, but even 
if only 50 per cent. were conserved, there would still 
remain an amount of 73,421,716 gallons per day. These 
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waters would be impounded during the wet seasons of the 
year in reservoirs adjoining the river, and returned to it 
during the dry periods by means of efficiently regulated 
sluice valves. By such a system the normal summer 
yolume, even with an increased population of 2,000,000 
abstracting their daily supply of water from it, would be 
maintained. The supply from the Lea, and the chalk 
wells within that valley, could not probably be increased 
without detriment to its inhabitants. It is, therefore, 
omitted from consideration. With regard to the Kent 
chalk district, however, there is no reason why the 
present daily quantity of 15 million gallons should 
not be increased by at least 75 millions, for 
there is still within it an immense area of a 
permeable character as yet untapped—further away 
from London, it is true, but still at no great distance. 
There is no doubt that some such scheme as this can be 
carried out at a comparatively moderate outlay, and as 
circumstances arise ; but even should it be desired to pro- | 
yide an additional supply—over and above it—-it can 
readily be done, for there still remain untouched, and in 
comparative proximity, the chalk districts of Berks, 
Hants, and Wilts, the valley of the Kennet from Marl- 
borough to Reading, the chalk springs of Grays, Essex, 
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and the ever-increasing facilities for living away from the 
scenes of daily labour afforded by the railways, electric 
and otherwise, will be similar over the whole area. On 
this assumption, namely, that the rate of increase falls 
steadily in each successive decade till it reaches 5 per 
cent., and there remains stationary, the population of 
13,000,000 will be reached in the year of our Lord 2000, 
or, say, ninety years hence. The diagram—Fig. 2—shows 
by means of a curve the increase in the combined popula- 
tion of the City and the Administrative County of London, 
— and its probable continuation up to the year 

51. 

It has been stated that the Welsh scheme would pro- 
duce 410,000,000 gallons per diem, and, therefore, with 
the same ratio of increase in population the supply would 
have to be enlarged in or about the year 2110, a period 
too far ahead to look to. The objections, moreover, to 
the scheme, in addition to its immense cost, far out- 
balances its advantages. The first is that an invading 
army, even if not supplied with aeroplanes, could cut off 
the whole supply of the Metropolis in a very short time, 
and with the use of aeroplanes it could probably be done 
in, so as to speak, half an hour. This destruction would 
be nothing like so easy to effect with the numerous points 
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Fig. 1-SECTIONS OF ARTESIAN WELLS 


and the greensand waters of Sevenoaks, Dorking, and 
Farnham. In all these districts the quantity of water 
available is as yet undetermined, but its volume must be 
immense. In addition, there remains the water contained 
in the gravel, &c., above the London clay. Its quantity 
is vast, and though it is not pure enough for potable pur- 
poses, it might be turned to good account for trade, fire, 
and other requirements. The question next arises as to 
when this population of 13,000,000 will be reached. In 
1888 the population of “ water’? London was about 54 
inillions. It subsequently increased by 22 per cent. in 
thirteen years, or, say, 20 per cent. in the decade of 
1891—1901. Should the increase continue at this rate, 
the population of 13,000,000 would be reached in 


Curve Shewing the Increase inthe Combined 
Populations of the City and Adminstrative County 
of London,/851-1901 & its Probable Continuation as 
far as the Year 1951. 
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Fig. 2-CURVE SHOWING INCREASE IN POPULATION 


about 1951. The only returns available cover but 
& portion of the area supplied; but from them 
it will be seen that the rate of increase, owing 
to quicker, better, and cheaper means of travelling 
further afield, has fallen very considerably of late. Thus 
the increase from the decade 1871-1881 was at the rate of 
13 per cent., whereas from 1891-1901 the rate was only 
6} per cent. It seems fair, therefore, to assume that this 
diminution in the rate of growth, owing to the continuous 
removal of trade from London and its environs—as, for 
instance, the shipbuilding firms of Yarrow and Thornycroft, 
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of supply in the immediate vicinity of, or comparatively 
near to, the Metropolis. The second is that the probable 
presence of lead and peat would in time prejudicially 
affect the efficiency in the discharge of a conduit; whilst, 
as a further drawback, there are the dangers arising from 
the action of frost or snow, when in the cases of sources 
being situated in cold and exposed places, according to the 
late Mr. Hawksley, semi-coagulation must sooner or later 
take place. Under these conditions the water in the 
conduits might almost refuse to travel. 

The sinking of deep artesian wells within the County 
of London, into the chalk and in some instances into 
the greensand, has no doubt greatly multiplied during the 
last few years, owing to the heavy charges made by the 
Metropolitan Water Board in the case of trades and 
railway companies using large quantities of water, the 
payment for which is made by meter at a minimum 
price of 7d. per 1000 gals.—there or thereabouts; and 
with hotels, city offices, theatres and music halls, &c., 
when it is made, though in most instances the building is 
non-residential, upon the rateable value. An impression 
prevails that the increasing number of these wells will 
in time affect the public water supply, or vice versa, 
because the water level in the deep chalk beneath London 
has been found to be gradually sinking. This shrinkage 
is real, and may in the past be estimated at as much as 
2ft. perannum. What, then, is this subterranean lake 
It obviously is the water which, 
having fallen from the heavens on to a permeable stratum 
in the higher regions around us—in this instance the 
halkhas sunk into it to a great depth after satisfying 


c 
| the* springs thrown out by it at its juncture with the 
| London clay and the Lower London tertiaries. 


In the 
face of this diminution is it justifiable to favour any 
further increase in the number of these private wells? 
Unhesitatingly the answer is in the affirmative. The 
public supply authority, with the unlimited capital at its 
command, may, if it does not adopt the right remedy to 
prevent any possible shortage of water, injure the private 
wells supply, and Lord Desborough’s Bill provides for 
this contingency—see Clause 4—whilst private water 
supplies cannot materially injure the public for the 
following reasons :—It must be acknowledged by all that 
the population of London cannot go on increasing to an 
unlimited extent over the area involved, whilst it is 
equally certain that it cannot pay owners charged on 
rateable value to sink private wells if the property 
involved is not rated at more than £2000 per annum; 
nor traders either whose meters show a daily consump- 
tion of less than eight to ten thousand gallons. The 
number, therefore, must remain greatly limited. Artesian 
wells repay the cost for their construction—principal 
with interest—within five or six years; and thus with 
care and forethought in construction their fortunate 


owners afterwards, for many years, are only responsible 


for their inexpensive upkeep, and effect an annual saving 
of at least 60 per cent. on the present charges; whilst at 
the possible finish, say in a.p. 2000,-they will be no worse 


off, but a great deal better than if they had never em- 
barked on what some people consider a speculation. 

The four sections shown in Fig. 1 illustrate typical 
artesian wells in London, particulars of which will Le 
found in the subjoined table :— 
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Nore.—The details of Nos. 2, 3, and 4 were furnished by Messrs. 
Thomas Tilley and Sons. 


It has been argued in this article that the water level 
in the chalk may continue to get lower even with the 
smaller ratio increase of population instanced ; but there 
are weighty arguments which tend to prove that the 
reverse will be the case, and that after a time -it 
will remain stationary, and may even increase. At 
present there are, in addition to the calls made upon it 
by pumping from deep wells, natural outlets through the 
medium of submarine fresh springs. Consequently its 
overflow is in excess of its supply, and therefore the rest 
water level falls. It is clear that, should this fall 
continue, the level will eventually be so reduced that 
the head at present working the submarine springs will 
vanish. When this occurs the submarine discharge will 
cease, and the only drain on the stored water will be that 
caused inland. Under such circumstances, if, as is 
possible, the calls made upon it are less than the in- 
coming supply, the water level, when once lowered to 
near sea level, will not fall lower, but fluctuate slightly, 
according to the variations in rainfall. 





MINING INSTITUTF OF SCOTLAND. 


AT a general meeting of the Mining Institute of Scotland 
held on Saturday last, in St. Margaret’s Hall, Dunfermline, 
Mr. Robert McLaren, H.M. Inspector of Mines, president, in 
the chair, an informative paper was contributed by Messrs. 
Robert Crawford and Harold Moores on ‘‘ Power Production 
at Collieries, with Special Reference to Gas Power and 
Electrical Centralisation.’’ The authors maintained that the 
growing need for economy made the subject of power cost one 
to which the colliery manager must devote considerable 
attention with a view to transmitting and generating his 
power in such a manner as would ensure the highest possible 
efficiency. The Repdrt of the Royal Commission on Coal 
Supplies pointed out that collieries were extremely wasteful 
in the amount of fuel consumed in driving their own plant, 
the annual consumption in British mines reaching the 
enormous total of 18,000,000 tons. This was equivalent to 
about 7 per cent. of the total output, whilst it was an 
ascertained fact that in some individual cases the con- 
sumption in the colliery boilers reached the high percentage 
of 11 per cent. “This proved the urgent need for economy, 
and the authors declared that the purpose of their paper was to 
demonstrate that very high economies could be obtained by 
various methods, and in varying degrees, according to indi- 
vidual circumstances. Of late years the adoption of electri- 
city as a secondary power for pumping, ventilation, haulage, 
coal cutting, &c., had greatly increased the efficiency of 
mining power plant by displacing small steam units, thereby 
greatly reducing colliery consumption. Much good work had 
also been done by the introduction of low and mixed-pressure 
turbines, so arranged as to utilise the large amount of 
exhaust steam from the winding engines, and, to a less 
extent, from haulage and other engines about the colliery. 
Examples of this kind were not wanting in Fife, and men- 
tion might be made, say, of the Fife Coal Company, which 
had six mixed-pressure turbines at work, of a total capacity 
of 5800 horse-power. The turbines were installed at their 
collieries where the greatest amount of exhaust steam was 
available to drive electric generating sets. Whilst a good 
deal of attention had been devoted toelectrical centralisation of 
power at large collieries by means of exhaust steam turbines, 
it was found, added the authors, that much higher economies 
could be obtained by converting the fuel into gas for the 
purpose of driving gas engine electrical generating sets, from 
which energy would be transmitted at high tension to the 
machinery at outlying pits. It was undoubtedly in this 
direction that colliery managers must look for the highest 
possible economies. The heat possibilities of gas engine 
exhaust did not yet appear to have been fully appreciated. 
Special exhaust heat boilers were available,and many of them 
were in use in connection with large gas engine installations 
in this country, with such an efficiency that 2 1b. to 24lb. 
of steam per brake horse-power hour might be obtained at 
130 lb. pressure, without placing any appreciable back 
pressure upon the engine. Thus, an installation working at 
an average load of 3000 kilowatts would evaporate about 
9000 1b. to 11,000 1b. of water per hour, which would easily 
drive a steam engine continuously at a load of 625 horse- 
power, allowing 16 lb. of steam per indicated horse-power 
hour. That then was waste heat converted into useful work, 
as in the case of the exhaust steam turbine. In the light of 
facts such as the foregoing, the authors remarked that it 
might be wondered why British colliery owners and power 
users in general had been so slow to take up the large gas 
engine, but no satisfactory answer was yet forthcoming. 
Great strides had been made in this matter in Germany, 
Belgium, and the United States, and striking instances might 
be quoted in which units of 1000 horse-power and upwards 
had been installed with most satisfactory results. The dis- 
cussion was adjourned till next meeting. 

Mr. Frank Anslow read a paper entitled ‘‘ Some Considera- 











tions affecting the Installation of Power at Collieries.”’ He 





NOR 


————————— 


THE ENGINEER 


WEGIAN 


( For description see page 613) 








RED atte SRE ae 





pointed out that much controversy was at present raging as 
to the relative advantages of three-phase and direct current 
for colliery work. For all practical purposes, each system 
was equally dangerous, or, perhaps it was better to say, 
equally safe, if properly installed under conditions suitable 
for the system selected. It was fully in the interests of all 
concerned—whether engaged in the installation of electrical 
plant or enjoying the economies its adoption afforded 
—that all installations should be made as safe as 
was practically possible, and that no time should be 
wasted in what might be termed “‘ hair-splitting ”’ to 
which system was academically the safer. Attention should 
be concentrated upon the question of rendering existing 
installations safer. No doubt much could be accomplished 
in this direction, as many of the plants were at least from 
ten to fifteen years old, and desirable modifications would not 
only afford greater safety in working, but probably result in 


as 


increased economy. The possibility of electric shock was 
always present, no matter what system was employed, and 
for all practical putposes the danger was independent of 
voltage, as the lowest practical had been shown to be fatal. 
The possibility of shock, however, could be comparatively 
easily eliminated in all generating, motor, and other plant by 
| earthing, with the exception of coal cutters, which were more 
| difficult to deal with. The greatest danger of shock was from 
the cables, including main, distribution, and trailing cables. 
This danger was particularly prominent in Scotch mines, 
owing to the wet and low seams. One of the main objections 
raised to direct-current plant used undoubtedly to be the 
tendency to spark, but the improvements in the design of 
this plant had resulted in practically sparkless commutation 
even under severe over-load conditions, yet it could not be 
| denied that the danger of ignition of gas or coal dust from 
this cause still existed. However, this danger was also 
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present with alternating-current slip-ring motors, and also, 


| in a modified degree, with those of the squirrel-cage or short- 


circuited type. On the subject of earthing, the author 
observed that to earth or not to earth was at present a great 
question, and there were many advocates both for and against. 
Too frequently, however, it was answered by a most unhappy 
compromise of partial earthing. If earthing were attempted. 
it must be carried out effectively, and, generally speaking, 
two main earth-plates should be employed, one on the sur- 
face and one below ground, in the shaft sump, or other suit- 
able position. These two plates should be connected together 
by a main wire, which should run the full extent of the instal- 
lation, and all electric apparatus and metallic work should be 
connected to it by wires of the required section. The alter- 
native of a number of local earth-plates was sometimes pre 
ferred, but the difficulty in this system was to obtain a good 
earth, and the main wire would appear to offer, on the 
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whole,"the: best [solution. Where winding plants of com- 
paratively small capacity and speed were to be operated, 
poth systems might be regarded as equally applicable, 
although the better torque of a direct-current motor was 
rather an advantage. When larger plants, requiring greater 
speed and more rapid acceleration and retardation, were con- 
cerned, direct-current winding motor was almost, if not 
quite, a necessity, although one or two schemes had been 
more or less perfected to allow the direct use of alternating 
current, but the scope of these was limited. In dealing with 
large winding plants, an equalising system was usually 
necessary to reduce the demands upon the generating station 
or the supply mains. 

Fans and pumps, continued Mr. Anslow, required motors 
to run them—(1) at a low or mediumconstant speed ; (2) at a 
high constant speed ; and (3) at variable speeds. In the first 
case, direct or alternating-current motors were equally suit- 
able ; as regarded the second case, alternating-current motors 
could be more mechanically constructed for high speeds, and 
no commutation troubles were involved if squirrel-cage 
machines were employed... When variable speeds were 
necessary, direct current was usually preferable. From a 
working point of view, direct-current coal cutters were 
superior to those operated by alternating current, but the 
latter type had proved itself quite reliable and satisfactory. 
There was another possibility with regard to coal-cutting 
machinery, namely, that by the use of compressed air they 
might be operated from an electrically-driven compressor, 
Such a combination offered many possible advantages, especi 
ally where several cutters were employed in a small area, as 
these could all be supplied from one compressor, thus secur- 
ing the advantage of compressed-air cutters and the economy 
of electrical transmission. 

In the course of the discussion Mr. Muir, of Bowhill, said 
his own experience in connection with the distribution of 
power had been entirely with the three-phase system, and he 
agreed with the views that had been expressed by Mr. Robert 
Nelson, H.M. Electrical Inspector of Mines, in his recent 
valuable paper ‘‘ Electricity in Mines.’’ He had no doubt 
whatever that a plant properly installed, of the three-phase 
system and armoured continuously throughout, would make 
for safety. But in the case of thin seams it was a question 
whether one would not do better to adopt continuous current, 
in consequence of the difference in height required for a three- 
phase motor and a continuous-current motor. He had the 
confident feeling, however, that electrical engineers would 
themselves soon overcome the objection. One difficulty in 
taking power from power companies was the fear that some- 
times the power might not just be suitable for everything in 
connection with a colliery. Both in the alternating and 
continuous-current systems there was usually a considerable 
amount of trouble with the switches. That was one thing 
unquestionably in which there was a great deal of tear and 
wear, and any person who could invent a switch that would 
be satisfactory for all conditions about a pit would be con- 
ferring a very great boon indeed on colliery owners. One of 
the most important things in connection with alternating 
current was a proper controller, and his own opinion in that 
matter was that the controller ought to be on the water-tight 
principle. 

Mr. Sam. Mavor, Glasgow, said that in the past the dis- 
cussions on papers such as this had been left largely to 
electrical peop’e who were personally interested in one or 
other of the systems. He had the feeling, however, that it 
would be much more useful if colliery managers who had 
experience of the systems would enter into the discussions. 

The president, Mr. Robert Maclaren, said he fully endorsed 
that observation, and so as to furnish time for studying 
the paper, he proposed to adjourn the discussion till next 
meeting. 


SPARK ARRESTER FOR CUPOLAS. 





IN our issue of March 12th, 1909, we published an 
illustrated description of a new form of spark arrester for 
cupolas, which is the joint invention of Messrs. Samuel 
Osborn and D. Carnegie. We have since had an opportunity 
of inspecting cupolas on which this simple appliance has 
been fitted. Hitherto the most successful form of spark 
arrester probably has been the tank form which depends 
for its action upon the deflection of the flying particles into a 
vessel containing water by means of a plate on top of the flue. 
This answers its purpose fairly well provided that the cupola 
is of the most favourable construction, that the tank is easy 
of access for cleaning out, and that the operation of the 
cupola is not severely forced. In the Osborn-Carnegie 
arrester there is little or nothing to get out of order, the 
appliance can be easily fitted to one or more cupolas grouped 
together, and no water tank is required. It has been 





adapted by Messrs. Hornsby at their foundry at Reddish, 
near Stockport, to a pair of cupolas which were formerly fitted 


with drum type arresters, and has been applied to a single | 
The | 


cupola at the foundry of Messrs. Stubbs, Manchester. 
arrangement for one cupola consists in fitting to the top of 
the cupola a firebrick lined flue which is bent over in the 
form of an arch. At the top of the arch is provided an open 

ing for the escape of the gases, and on the side of this open- 
ing nearest the cupola is provided a durable firebrick baffle of 
a depth sufficient to intercept and deflect the sparks. Care is 
taken in the design and construction of the flue and baffle to 
prevent back pressure by undue throttling of the gases, while 
ensuring that the sparks are thrown down and prevented from 
accumulating in the neck. In the case of a single cupola the 
flying particles are taken forward and down a continuation of 
the flue into a chute or receptacle placed to receive them. In 
the case of a pair of cupolas, one of which is used at a time, the 
place of the chute is taken by the second cupola, a second baffle 
plate being provided on the other side of the gas outlet. The 
best depth of the baffle would seem to depend on therelativedia- 
meter of the cupola and arrester and the working conditions. 
For instance, at Messrs. Hornsby’s works the output of the 
cupolas is about 120 tons of metal per week ; the cupolas are 
5ft. diameter and the flues 34in. inside diameter. The baffle 
in this case is 1ft. 4in. deep and the working pressure 26in. 
water gauge, or slightly less than 1 1b. At Messrs. Stubbs’ 
works the output of the cupola is somewhat greater, but the 
working pressure is only 1lin. of water, or considerably less 
than $ 1b, per square inch, The cupolas and flues are the 
Same size, and Messrs. Stubbs find that a baffle 4$in. deep 
gives the best result as regards output of the cupola, although 
it is not quite so effective in preventing the escape of the 
finer dust as the deeper baffle. The all-round results would 





no doubt be improved by increasing the size of both the | 
arrester and the baffle in this instance. The charging | 
doors, too, are too close to the well of the cupola to obtain 

the highest results. The amount of sparks collected in both 

cases is quite remarkable, and shows that the appliance is very 

efficient. The material arrested amounts roughly to about 

1 ton per 100 tons of metal melted, and consists of fine dust 

and small cinders which would otherwise find their way under 

the slates of the roofs, and into the gutters, causing damage. 

The makers of this appliance are Messrs. T. Davies and 

Son, West Gorton, Manchester. 


THE NORWEGIAN SUBMERSIBLE KOBBEN. 


THE submersible Kobben, built for the Norwegian navy 
by Krupps at their Germania Yard at Kiel, has recently 
undergone « series of trials in home waters, the results 
of which have been published in Norwegian papers 
and aroused keen interest in naval circles. The Kobben is 


together with the emptying of the ballast tanks, to diminish 
the vessel’s weight in case of emergency. A telephone line, 
which can be sent to the surface by disconnecting a buoy, and 
other salvage means, are also provided. Another very 
efficient salvage device is the high-pressure tank fitted within 
the inner hull. This has a capacity of 3.5 tons, and can be 
quickly emptied by highly compressed air, even when the 
vessel is at great depths. 
The dimensions of the Kobben are :— 


Length overall .. . : a 4%. 30. 3a, 
Beam. . ie # 3.7m. 
Draught .. Pea ee ae 2.87 m. 
Surf.cedisplacement .. .. 205 tons 
255 tons 


Submerged displacement 


The surface radius of action is 1450 miles at a speed of 
9 knots, whilst under water the boat can operate within a 
radius of 45 miles at a speed of 6.5 knots. The crew is com- 
posed of two officers and twelve men. 

The Kobben was laid down on the Ist of September, 1908, 
launched on the 5th of May, 1909, and delivered at the 
beginning of November, 1909. After having passed her 
delivery trials in Kiel, she left for Norway under her own 








Fig. 1—THE KOBBEN SUBMERGED 


of the ‘‘submersible’’ or ‘‘diving’’ type of submarine 
vessels. Her structure is composed of two hulls, the spaces 
between which form the oil-carrying and the ballast tanks. 
The lines of the outside hull are somewhat similar to those of 
an ordinary torpedo boat, and are designed with a view to ob- 
taining good sea-going qualities. A high freeboard anda 
superstructure also contribute to her seaworthiness. The inner 
hull is formed by three circular welded sections bolted together, 
and of such thickness as to enable the boat to resist safely 
water pressure equivalent to a depth of 90 m. 

The vessel has the following arrangements :—In the after 
part are fitted a part of the storage battery, and the 
room for the propelling and auxiliary machinery. Amid- 
ships the boat carries a conning tower, fitted with all 
appliances for surface and under-water practice, such as 
periscopes, pressure gauges, controlling gear, and steering 
wheels. The conning-tower is enclosed in a casing of light 
plates, to which a ship-shaped form is given, to minimise the 
resistance when running in a submerged condition. On the 
after part of the tower a platform is arranged to serve 
as a bridge for surface navigation, and a torpedo hatch. 
The forward part of the inner hull contains the torpedo- 








Fig. 2—-THE KOBBEN ON 


room, with the two bow tubes, the torpedo store, and the 
gear for handling the torpedoes. A third tube is fitted 
astern on deck. Accommodation for officers is situated for- 
ward of the conning-tower in the inner hull. The galley, 
too, is placed in the fore part of the vessel. 

The steering plant comprises two pairs of diving rudders, 
one pair placed forward and one aft, and a vertical rudder aft. | 
Diving and emerging are effected by filling or emptying the | 
ballast tanks, and by means of the horizontal rudders. The | 
two reversible propellers aré driven, when the vessel is sailing | 
at the surface, by two petroleum motors, with an aggregate | 
output of 440 effective horse-power, and, when navigating 
under water, by two electric motors, with an aggregate of | 
250 effective horse-power. The speeds attained are respec- | 
tively twelve and nine knots, the latter being one knot in 
excess of the contract speed. The capacity of the batteries | 
is 590 kilowatt-hours. 

The Kobben is fitted with a number of safety appliances, 
among which is a safety keel of four tons. This can be | 





detached by simply moving a handle, and thus assists, 


power. On her way to Horten she was submitted to a deep- 
sea pressure test in the Baltic, remaining two hours at a 
depth of 50 m., after which no signs of permanent deforma- 
tion could be traced. Among the trials to which she has 
been submitted recently the most interesting was a “‘ storm 
trial,’’ which she underwent on the 10th of last May, to test 
her behaviour in a heavy sea, north of Basté, with a south 
gale blowing. After navigating for some time afloat and 
awash, propelled by her petroleum motors, the boat made a 
series of runs under the power of her electro-motors at 
progressive depths, varying down to 14 m., to test the 
influence of the wave motion of the sea on her steering 
qualities at different depths. These under-water trials, as 
well as the surface-navigation trials, have, we understand, 
proved the boat to be seaworthy under the most trying 
weather conditions. 

Another trial, which was carried out at the end of Decem- 
ber last, was intended to investigate the influence of frost on 
the machinery. The boat, after she had been lying in the 
naval harbour of Horten, was first of all cleared from the 
ice in which she was imprisoned. She was then set in 
motion, and performed a series of manceuvres. These, 





THE LAUNCHING WAYS 


according to local papers, proved that the pipes which had 
been partly frozen could soon be cleared, and that the 
machinery worked in perfect order. 

The accompanying engravings, and those on pages 612 and 
616, show a number of illustrations of the Kobben, Thaton 
page 612 is from a photograph taken on an occasion when 


| the after end of the vessel while she was being built had 


been removed. It affords an interesting view of the engine- 
room, with petroleum engines, electromotors and auxiliary 
machinery. In Fig. 2 the vessel is seen ready to leave the 
launching ways under one of the covered building slips 
of Krupps’ yard at Kiel. Fig. 3, page 616, represents 
the boat in surface navigation trim, running her maiden trial 
trip. Fig. 4 gives a view of the vessel] after she had been 


| cleared for diving, and the next stage of diving manceuvres is 


seen in Fig. 5, which shows the boat submerged to the 
conning-tower and ready to disappear entirely under water. 
Fig. 1 is interesting, as it shows the small wave which is 
formed by the periscopes when the boat is running entirely 
submerged, 
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WIDE SPAN FERRO-CONCRETE BRIDGE IN 
NEW ZEALAND. 


A WIDE span ferro-concrete bridge has recently been com- 
pleted at Auckland, in New Zealand. It was formally opened 
for service on April 28th last, and contains what we believe 
is the widest span—320ft.—of any ferro-concrete arch yet 
constructed. 

The bridge—which is known as the Grafton Bridge—is 
thrown across the Cemetery Gully, and connects Symonds- 
street with Grafton-road. The cemetery itself is now not 
used for burials, except for those who already have relatives 
interred there, and is a very picturesque spot, the lower part 
being a beautiful native bush. There was formerly a kind 
of suspension bridge over this gully about half-way down the 
banks, but it got unsafe, and the Town Council decided to 


vening time between then and the opening day has been 
occupied in laying the roadway and latterly in making the 
tests, to which we shall refer a little later on. 

The two engravings, which are reproduced from photo- 
graphs taken from either side of the bridge, serve to give an 
excellent idea of the structure. The main feature is, of course, 
the large central span of 320ft.; but the two approaches 
also claim attention. The large span is considerably wider 
than anything which had been hitherto attempted in ferro- 
concrete. As far as we are aware, the widest span previously 
made was that of the bridge over the Rocky River in the 
United States, which is 280ft. The structure is, however, 
noteworthy not only because of its great central span, but by 
reason of the length of its approaches. On the Symond’s- 
street side the approach has a length of 305ft. It, as well as 


| that on the other side of the gully, is made up of girders with 


lengths of from 75ft. to S8Oft., these being carried on a 





THE GRAFTON FERRO-CONCRETE BRIDGE 


remove-it. ands to build'the present structure. A bridge of 
some kind at this spot was a necessity, as it saves a long 
detour on a very busy thoroughfare, namely, the main road 
between the two sides of the North Island, viz., Auckland 
Harbour on the east, and Onehunga Harbour on the west. 
The suspension bridge had only been capable of carrying foot 
passengers, but it was determined that the new bridge should 
accommodate vehicular traffic as well. 

When the old bridge was condemned, the question naturally 
arose as to the material of which the proposed bridge should 
be built. There was a good deal of discussion on the point, 
and the factor which most probably decided that ferro-concrete 
should be employed was that it would not have to be painted 
at intervals, and that its upkeep would be less than that of a 
steel bridge. At any rate, although alternative tenders fora 
bridge of steel or of ferrc-concrete were called for, the latter 
material was chosen, and the Ferro-Concrete Company of 
Australasia, Limited, was asked to furnish a sketch design 
and an estimate of cost in order that a vote of the ratepayers 


series of piers. The roadway on the approaches and the 
central span is 24ft. wide, and there is a footpath at each 
side 6ft. wide. The only adverse criticism to the bridge is 
that these figures are not large enough for what is bound to 
be an important and much used short cut. 
some that very soon the bridge will become inconveniently 
congested. We may add that the surface of the roadway is 
made with Neuchatel asphalt, and that of the footpaths with 
concrete, the kerbing being of Coromandel stone. The 
balustrades are made of armoured concrete. 

In addition to 330 tons of steel, 1130 tons of cement, 2100 
cubic yards of broken blue stone, 4050 cubic yards of shingle, 


60 cubic yards of sand for rendering, and 230 cubic yards of | 
t ; The | 
timber employed in the falsework and centering amounted to | 


stone boulders, have been used in the construction. 


400,000ft. super, and was itself valued at about £7000. 

The main arch, the roadway of which wasat a height of 147ft. 
above the lowest point in the gulley, is built in two pieces 
with a hinge in the centre and at both abutments. 





THE GRAFTON FERRO-CONCRETE BRIDGE 


might be taken to sanction the raising of a loan. Mr. B. F. 
Moore, late chief engineer of the Ferro-Concrete Company, 
was responsible for the design submitted, which was eventually 
accepted. The rough estimate was £30,000, and borrowing 
powers for this amount were granted. Before the contract 
was formally sealed, however, more accurate cross-sections of 
the gully had been taken, with the result that the actual 
contract price agreed upon was £31,918. Subsequently it 
was decided to lengthen one of the approaches to the extent 
of something over 40ft., and the resulting additional expendi- 
ture brought the total cost of the bridge up to somewhere 
petween £34,030 and £35,000. 

Actual building operations were commenced in October, 
1907, the foundation-stone being laid by Lord Plunket, the 
Governor. The structural work was finished last November, 
and the bridge was available for foot-passengers. The inter- 


weight is given as being some 3600 tons, or about 1800 tons | 


in the official trinis. for deflection | the West of Scotland Branch of the Mid-Scotland Ship C.nal 


to each half of the span. 
a load of 292 tons was put upon one half of the span. Of 
this amount about 264 tons, made up of road metal and 
drays, was actually in position for some 17 hours. The most 
severe load to which the span is likely in future to be 
subjected is a dense throng of foot passengers. In calculat- 
ing the total weight under such circumstances it is assumed 
that it would be about 801b. per square foot. The total 
superficial area of the span is 320ft. by 36ft.—the width of 
roadway 24ft., and two footpaths 6ft. each. This amounts 
to 11,520 square feet, so that the total weight on the arch 
would be 11,520 Ib. by 80 lb. or 921,600 1b. This equals, say, 
412 tons for the whole arch, or 206 tons for the half in terms 
of dead load. In order, however, to make allowance for the 
difference in effect between live weight and dead load it was 


It is urged by | 
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decided to add 40 per cent. to this figure. This would haye 
amounted to 288 tons on the half span, and, as already 
explained, 292 tons were used and only one half of the span 
loaded. The maximum deflection is given as having beon 
din. A further test, to ascertain if the floor system was 
strong enough, was the passage over the bridge at the same 
time of two steam rollers weighing between them about 39 
tons. This test was also satisfactorily carried out. 

Up till after the striking of the centering of the arch, the 
work was in charge of Mr. B. F’. Moore, of the Ferro-Concrete 
Company, who, as we have said above, was responsible for the 
design of the bridge. Thereafter the work was supervised by 
Mr. W. A. Robertson, general manager of the company, witi) 
Mr. J. Tyler as clerk of the works. The city engineer, Mr. 
W. E. Bush, has watched the construction on behalf of the 
city council. To him has fallen the duty of testing the cement 
and such like work. 

The bridge is to be lighted from 26 lamp standards carried 
on the top of the balustrade. In each of these standards there 
| are to be two 25 candle-power electric incandescent lamps, 
The cables to take the current to these are drawn into tubes 
formed in the top of the parapet, cast iron draw-boxe;s having 
been arranged at intervals. 





RAILWAY ACCOUNTS. 


THE first public Bill of the new reign is entitled the 
| ‘* Railway Companies (Accounts and Returns) Act, 1910,’’ and 
was introduced by the President of the Board of Trade and 
read a first time on the 8th inst. It is based on the labours 
of the Departmental Committee appointed in June, 1906 
whose report was noted in THE ENGINEER of June 25th, 
1909, and September 24th last. It is sufficient to remember 
that, whilst the Committee were hopelessly divided as to the 
utility of ton-mile figures, they were unanimous in the rest 
of the recommendations, and it is on these that the prop sals 
of the new Bill are based. 

If it be passed, the financial year is to close on December 
31st, ‘‘or such other day as the Board of Trade may fix in 
the case of any company or class of companies to meet the 
special circumstances of that company or class of companies 
This clause 1s evidently intended for the benefit of the Scotch 
companies, which include July in the first half-year aud 
January in the second half. Certain British companies clo: 
their books earlier than others, but the intention is that a 
uniform date be adopted. 

Should any objection be raised which the Board of Trade 
cannot see its way to satisfy, the Board shall, on applica 
tion, refer the objection to the Railway and Canal Commis 
sioners for decision. 

| A railway company shall not be under an obligation to hold 
| a general meeting more often than once a year, but the 
directors, if it appears to them that the profits of the com 
| pany are sufficient, may pay an interim dividend for the first 
| half of any year. 
| Joint lines, when operated by a joint committee or other 
| body, are to be treated as separate companies. 
| The accounts and returns are to be submitted in the very 
comprehensive scheme suggested by the committee, whose 
| proposed forms are adopted entirely ; and there will no longer 
| be any difference in the inf rmation supplied to the Board of 
| Trade for its annual statistical returns to that given half 
| yearly to the shareholders. 

The Act contains no reference to the proposed Standing 
Committee to be appointed by the Board of Trade to decide 
on points arising in connection with the preparation of these 
| returns, but, probab y, no legislative sanction is necessary 
| for this. If sanctioned, the Act is to come into force on 

January Ist, 1912. 


Its dead 


REBUILDING OF THE LACHINE BRIDGE. 


THE Canadian Pacific Railway has announced its intention 
to proceed at once with the reconstruction of its bridge over 
the St. Lawrence at Lachine, about ten miles above Montreal. 
This bridge, which is one of the most important railway 

| crossings of the river, is on the direct line of the Montreat- 
New York traffic, as well as the C.P.R. traffic from Montreal 
to the Maritime Provinces. It was designed by Mr. C. 
Shaler Smith, and built by Sir Robt. Reid and the Dominion 
Bridge Company in the early eighties, and was then considered 
. masterpiece of railway bridge construction. It is a single 
track structure over two miles in length, including approaches. 
Che superstructure is pin-connected throughout, and consists 
of ten deck spans, eight of which are 240ft. and two 269ft. 
each, together with two through spans of 408ft. each. The 


| through spans are of special cantilever design for erection 
| purposes, and they form with the deck span at either end 
| four continuous spans over five supports. 


The through spans 
were necessitated by the requirement of head room for the 
river navigation. The bridge as it stands is altogether too 
light for present-day loads, and owing to its length and the 
volume of traffic, being only single track, is a severe handicap 
to the operating department. The new structure will have 


| double lines, and the heaviest traffic will be provided for. 


It is probable that only small additions will be required to be 
made to the present masonry piers. The fact that the 
reconstruction must be carried on without interrupting the 
railway traffic makes the engineering problem an unusually 
interesting one. The design and reconstruction are in the 


| hands of the company’s own bridge and engineering depart- 
| ment. 





Mip-ScoTLAND SHip CANAL.—A local executive committee of 
National Association has been formed in Glasgow to act for the 
first year of the association. The Duke of Argyll is the president 
of the committee, which is representative of municipal, commercial, 
and industrial interests of the West of Scotland. ‘I'he work of 
the Glasgow branch will consist (1) in getting an expression of 
approval of the scheme from all corporations and public bodies in 
the West of Scotland, and communicating it to the Government 
with a view to securing the necessary Government guarantee ; (2) 
pressing upon the Development Commissioners the national 
demand for the canal ; and (3) making tinancial arrangements to 
meet necessary expenses. . Sir John Jackson, contractor, has 
offered to construct the canal if the Government will guarantee % 
per cent. interest on the capital. The Admiralty have announced 
that the Loch Lomond route is the only one which they would 
countenance, 





SCENES EISELE 


FORA TS APSARA Rea ee een 


execs a 


June 17, 1910 


THE ENGINEER 


615 








RAILWAY MATTERS. 


Tux Great Northern Central Railway of Colombia 
received on June 9th a cablegram from their chief engineer, Mr. 
J, Fletcher Toomer, announcing that the first 20 kiloms. of the 
railway has been passed by the Colombian Government engineer, 
and has been opened for public traffic. 

Tur Diario do Governo of June 2nd contains a notice, 
issued by the Portuguese State Railways, approving the plans and 
estimate, involving an expenditure of 144,670 milreis—about 
£28,900—for the construction of a six-mile section between Vidago 
and Moure, of the Regua to Chaves Railway. 


ScuEeMES have been sanctioned for the construction of 
underground electric railways at Buenos Ayres, the concessions 
having been secured by or with the co-operation of the Anglo- 
Argentine ‘Tramway Company and the Compagnie Générale de 
Tramways de Buenos Ayres, of Brussels, Belgium. 

Four-FirtHs of the accidents occurring on inter-urban 
railways in the Second Public Service District of the State of New 
York result from causes other than defects in track, road bed, and 
equipment. A large number of the accidents are due to defects in 
rules governing operations or violations of such rules by work- 
people. 

A NEw road and bridge over the Great Northern Rail- 
way crossing at Doncaster has just been opened for tramway 
trattic. The bridge has cost over £100,000, including the purchase 
of land and easements, towards which the Great Northern Rail- 
way Company has contributed £30,000 and the West Riding 
County Couneil £3000. 

Tur Bulletin Commercial (Brussels) of June 4th 
reports, on the authority of the Belgian consul at Batavia, that 
there was recently formed at Palembang (Eastern Sumatra) a com- 
pany for the purpose of constructing and working a steam tram- 
way in the communal district of Palembang. The line, which will 
be 24 miles long, is to run from a place called ‘‘ Nieuwe Boom” to 
the Sakanak market. 

Tue bridge engineer of the Chicago, Burlington and 
Quincy Railway, recently presented a paper on ‘‘ Reinforced 
Concrete Trestles for Railways,” before the Western Society of 
Engineers, on April 13th, 1910. He advocated the use of concrete 
trestles built similar to pile -bents, using concrete piles capped 


with reinforced concrete stringers and surmounted by concrete floor | : yes ; 
| are tabulated in a recent United States consular report to show 


slabs. Such structures had been built in lengths from 80ft. to 
250ft. at a total cost of from £4 to £5 per lineal foot, using 
machine-moulded and square-moulded concrete piles. 

Tur Tramway and Railway World states that the 
official tramway traffic returns of sixty-four of the principal under- 
takings of the United Kingdom for the week ending June 4th 
amounted to £199,330, or £18,665 less than for the corresponding 





NOTES AND MEMORANDA. 


In two papers contributed to the Proceedings of the | 
American Academy of Arts and Sciences, Mr. Harvey F. Davies 
discusses the Joule-Thomson effect in water and carbon dioxide, 
with special reference to temperatures above 100 deg. Cent., and 
gives a new formula for the total heat of saturated steam, which 
holds good within limits of error between 65 deg. Cent. and 190 
deg. Cent. This formula really represents the difference of the 
total heat from that at 100 deg. Cent., the value of which is 
assumed from previous work. 


AccorDING to the British Consul at Bordeaux, the total 
weight of agricultural machinery imported into his consular district | 
in 1909 was 8558 tons, an increase as compared with 1908 of 1915 
tons. Imports from the United Kingdom amounted to 884 tons 
against 1041 tons in 1908. The year was an average one as regard 
the sale generally of agricultural implements, the increase in 
imports on those in 1908 being due to the fact that very large 
stocks remained over in that year from 1907, and had to be dis- 
posed of before fresh purchases could be made. 


An electrical thermometer, which is very sensitive to 
slight fluctuations of temperature, has recently been put into 
service in Germany for medical use to determine the degrees of 
fever. It consists of a coil of platinum wire enclosed in a quartz 
glass tube, through which a current is passed from a 4-volt storage 
battery, The tube is placed in the armpit of the patient, and a 
milli-voltmeter indicates variations in the resistance of the coil, due | 
to the heat of the body. ‘The milli-voltmeter traces a temperature 
curve on a band of paper, and in this way it is possible to study the 
action of drugs on the patient. 


At the 1908 Mathematical Congress at Rome, Profs. C. 
Burali Forti and R. Marcolongo were appointed to draw up a 
report on the various notations of vector analysis with a view to 
unification. A critical review of their publications on this subject, 
is contributed to the May Bulletin of the American Mathematical 
Society. It appears that the writers propose to avoid the use of 
the familiar ‘‘ nabla,” observing that this operator has different 
meanings as applied to scalar and vector functions. The subject 
is of interest both to mathematicians and physicists, but it is clear 
from Prof. E. B. Wilson’s reviews that much remains before a 
final system can be adopted. 


AccIDENTs to workmen in various German industries 


the comparative risks in a number of trades. The opinion has 


| long been prevalent in certain quarters that the miner is exposed 


| to more danger than workers in other occupations. 


It will be seen 


from the German statistics that this is not the case. A partial list 


| of the accidents per annum per 1000 workers follows :—Carters and 
drivers, 22.87 ; quarrymen, 15.67 ; canal and river boatmen, 14.73 ; 


week last year, while the track mileage was 2462, or 124 more than | 


for the corresponding week. The receipts were at the rate of 


£80 19s, 3d. per track mile, a decrease of £12 5s. 6d. per mile as | 


compared with last year. The figures are adversely affected by 
comparison with the Whitsun holiday period a year ago. The 
receipts from the London County Council and Liverpool Corpora- 
tion tramways included in the above return are for the preceding 
week, as they issue their returns later. * 


Tue British Acting Commercial Attaché at Yokohama 
Mr. R. Boulter) reports that a special committee appointed to 
consider the question of adopting the broad gauge system on the 
additional railway lines to be laid between Tokio and Yokohama 
has come to the conclusion that to do so on the proposed new lines 
only would be inadvisable. It is anticipated that no inconvenience 
will be caused during the next thirty years or so by the continued 
use of the narrow gauge (3ft. 6in.) system. It may be noted that 
the Musashi Electric Railway Company, Limited, has obtained a 
charter from the railway authorities to construct a broad gauge 
(4ft. 84in.) electric railway between Yokohama and Tokio. This 
line will be the first broad gauge railway to be built in Japan. 


Tue single-phase system on the Washington, Balti- 
more, and Annapolis Railway has been changed to one using 1200 
volts direct current, because of the lighter equipment possible 
with the latter system. According to the Engineering Record, on 
the first day the new method of operation was employed a saving 


of about 25 per cent. in power was shown by the wattmeter | 


records. The cars are operated on 600-volt lines over tracks in 
Washington and Baltimore ; in Annapolis the 1200-volt lines run 
through the streets. The cars run with 1200-volt single trolley 
with ground return, 600 volts double overhead trolley with metallic 
circuit, and 600-volt underground conduit. The trolleys are so 
arranged that when either negative trolley is raised for operation 
on the double trolley the ground circuit is broken. 


On May 27th the State Railway Commission of Penn- 
sylvania announced that Ford, Bacon and Davis, of New York, had 
been appointed expert engineers of the Commission to make a 
thorough investigation of the transit conditions in the city of 
Philadelphia, ening sd with reference to the service rendered 
by the Philadelphia Rapid Transit Company, and ‘‘to report 
thereon to the Commission at the earliest possible moment.” It is 
understood that the firm of consulting engineers mentioned will 
begin its work directly, and will use a considerable amount of data 
which is already in the possession of the Commission. Although 


the scope of the investigation has not been announced, it is | 


supposed that it will be directed particularly in regard to the 
physical condition of the road and the method of operation, and 
will not include financial matters connected with the company. 


A consuLar report for the year 1909 states that the 
railway service in Sicily suffered much from the disorganisation 
caused by the earthquake at Messina, when 348 railway servants 
were killed, many others were wounded, and the railway station 
and repairing shops were seriously damaged and in lesser degree 
the ferry-boat docks. This and the condition to which the 
Calabrian Railways had also been reduced caused a suspension of 
through services of carriages and trucks by ferry-boat across the 
Straits of Messina and the citrus fruit traffic was especially affected. 


rhe number of fruit trucks employed in this traffic was only 17,100 | 


in 1909 as compared with 22,300 in 1908. In the interior of the 
island there was decreased traffic in sulphur and asphalt and 
increased traffic in cereals (10 per cent.) and chemical manures 
(22 per cent.), while there was a slight increase in wine traffic and a 
very notable one in timber required for temporary buildings in the 
district affected by the earthquake. 


Pusuic attention is again being directed to the Mid- 


Flintshire Light Railway scheme which was before the Flintshire | 


County Council last year. Mr. W. F. Butler, the engineer of the 
scheme, estimates that the total cost of the proposed lines will be 


| adding electrically a known quantity of heat to the gas and deter- 


something under £200,000. According to the Railway News, a | 


committee of gentlemen resident in the county is being formed, 


with the object of promoting the Order under the Light Railways | 


Act for the construction of the line. It is proposed there will be 
one main line from Mold to Holywell, and three branch lines will 
be connected as follows :—(a) Holyweil and Llanuchymor ; (}) to 
open the whole Halkyn Mountain ; (c) to.connect with Buckley at 
the Mold end. 


| autographically recorded 


By these railways the chief mineral districts of the | 


county will be tapped and developed. Ample. provision will be | 


made’ for passengers by means of rail motors on all four lines of 
railway. It is said that the scheme has the friendly countenance 
of the London and North-Western Railway Company, which will 
work the lines. It is understood that no change has occurred in 


the disposition of the Flintshire County Council to subscribe towards | 


the undertaking, and in this event no difficulty is to be appre- 
hended in obtaining an equal grant from the Treasury. 


miners, 14.69; excavators and tunnel workers, 13.95; wood 
workers, 11.61 ; iron and steel workers, 11.61 ; building industries, 
11.42; sugar mills, 10.32; .warehousemen, 10.01. The report, 
hovvever, does not mention the number of fatalities or define what 
is meant by the term accident. 


Ir is reported in the Electrical Review that Professor 
J. Kiihn, of Halle University, has recently brought a series of 
experiments in electro-culture toa close. Full details are to be 
published later, but apparently the tests show that little improve- | 
ment resulted from the use of electricity. The methods employed 
were those introduced from England ; and although the growth 
of the plants was considerably increased and accelerated, the final 
yield was entirely normal. In some cases the electritied portions 
of cornfields and grass plots showed, in fact, poorer results than the 
untreated portions. In the case of beets for cattle and for sugar 
manufacture, however, a small improvement in yield resulted. 
Potatoes and clover were uninfluenced—at least, not influenced 
sufficiently to pay for the application of electricity, which cost 
about 10s. an acre. Professor Kiihn will probably repeat the 
experiments on the same fields for the sake of greater certainty. 


| tariffs. 


| in Spain for pumps ‘‘if they are properly pushed.” 


MISCELLANEA. 


THE most powerful water turbines yet constructed are 
said to be those at the Feather River station of the Great Western 
Power Company of America. They are rated at 18,000 horse- 
power each at 400 revolutions per minute under a 525ft. head, and 
gave 14,000 horse-power under a 420ft. head. 


Tue official transmission of “the right time” to ships 
at sea, as well as to land stations, from the Eiffel Tower, was com- 





| menced at midnight on May 24th. The signal is made at the hour 
| exactly, and is repeated at two and four minutes past the hour. 


The range of transmission is estimated at 4000 to 5000 kiloms. 
Ir is reported from Calumet, Michigan, that the 


welding of copper and steel has been successfully accomplished 
by a blacksmith, after five years of experimenting. Samples of 
the welded materials turned out by the blacksmith are said to 
have been put on the lathes in the Calumet and Hecla shops, and 


| to have gained the good opinion of the experts. 


WINDMILLs as a means of pumping water for irrigating 
small areas have been investigated for the United States Depart- 
ment of Agriculture by Mr. P. E. Fuller, irrigation engineer, and 
in a recent bulletin of the Office of Experiment Stations are given 
the results of a test with a 14ft. power type of mill. The machine 
was run in different wind velocities and under varying loads ; at 


| Cheyenne, Wyo., the power developed and the revolutions per 
| minute of the wheel were recorded. 


A PILE foundation in lignite characterises a stone arch 
bridge over the river Neisse at Muskau, Germany. Steel or con- 
crete piles were considered undesirable on account of the corrosive 
action of the material, so that wooden piles were used, But as 
these would not drive readily, and in any case the driving tended 
to break up the coherence of the lignite bed, it was decided to set 
the piles in drilled holes. Holes were drilled to a diameter of 
10in. to llin., about 17ft. deep, and when the piles were placed in 
they were driven by steam driver for a foot or two of further 
penetration, this being about the limit of driving. 


In view of the danger due to the giving off of vapour 
from petrol cans, which, although supposed to be empty, still 
retain a certain quantity of spirit, owing to the shape of the vessels 
preventing the contents being completely poured out, it is satis- 
factory to note that one of the leading manufacturers of petrol has 
introduced a can with the faucet set ina dome-shaped stamping on 
the top, so that when inverted every drop of the contents is poured 
out. The improved shape also enables the cans to be cleaned 
before refilling more easily than hitherto. It is to be hoped that 
this, or some equally effective device, will be adopted by petrol 
packers generally. 

WE are asked by the British Iron Trade Association to 
state that a specially appointed committee, among whom were the 
Right Hon. Sir Charles McLaren (chairman), Lord Glantawe, Sir 
Thomas Wrightson, Mr. George Hatton, and the secretary, Mr. 
C. J. Fairfax Scott, met on the 10th inst. at the Westminster 
Palace Hotel to consider the Japanese, Swedish, and Australian 
tariffs on iron and steel, and a communication was directed to be 
sent to the Foreign-office and Board of Trade, pointing out in 
what directions the Association desired modifications in the 
We are also asked to state that Sir Charles McLaren 
(president), Lord Glantawe (a past president), and the secre- 
tary, Mr. C. J. Fairfax Scott, will attend as delegates of the Asso- 
ciation at the International Commercial Congress in London on the 
21st to 23rd inst. 


An American Consul in Madrid reports a good market 
S “There 
appears to be ar especially good outlook for electric pumps suitable 


| for lifting water to the tanks on the roofs of the tenement and 


AccorpDING to the Engineering Record, siphonic action | 


is the means by which water from fifty 2}in. driven wells of the 
Woburn, Mass., supply is conveyed to the pit from which it is 
pumped into the distribution system. The wells are connected to 
the pump pit by a 1]4in. cast iron pipe, which extends downward 
almost to the bottom of the latter. The high point in the line 
where air may collect is tapped by two 24in. pipes, which are con- 
nected to a closed tank at the pumping station. Air is exhausted 
from this tank and the pipe line by a small vacuum pump operated 
by a water-wheel using city pressure, and siphonic action occurs, 
filling the pipe and tank with water; the air pump is put out of 
action by a float regulator in the tank as the water rises in it. 
Air which accumulates during the operation of the siphon enters 
the tank, and consequently lowers the water level in it ; the float, 
therefore, descends and the air pump is automatically started, 
exhausting the accumulated air. With this device practically no 
attendance is necessary. 


In a recent issue of the Electric Journal, Mr. P. M. 
Lincoln discusses the problem of transmitting energy from one 
alternating-current system to another. The chief results of the 
discussion are as follows :—Two alternating-current systems should 
not be connected together by a transformer or synchronous motor 
generator set having a rating smaller than 50 per cent. of the 
smaller system. If a transformer or synchronous motor generator 
set be used between two alternating-current systems, the only 
method of regulating the amount of power taken through such a 
connecting link is to control the power output of the prime movers 
of one or bothsystems. With sudden fluctuations in load, accu- 
rate or rapid control of the energy interchanged when using such a 
connecting link is practically impossible. The proper method of 
exchanging energy between two alternating-current systems is by 
the use of motor generator sets, one at least of whose elements 1s 
an induction machine. When using an induction motor as one of 
the links, the alternating-current system that receives power must 
operate normally at a frequency somewhat lower than the gene- 
rator end of the connecting link would generate were the set 
synchronous at both ends. The number of possible pole combina- 
tions that may be used in connecting a 60-cycle and 25-cycle 
system is limited, and the choice of combination should depend on 
the direction in which energy is to be transferred. 


A METER for measuring the rate of flow of gas or air, 
which can be adapted for use asa steam meter or as a steam 
calorimeter, taking the quality of all the steam passing through a 
pipe instead of that of a sample of steam, was described recently 
to a meeting of the American Society of Mechanical Engineers. 
The operation-of the gas meter depends upon the principle of | 
| 
mining the rate of flow by the rise in temperature of the gas— | 
about 5 deg. Fah.—between inlet and outlet. 
of an electric heater formed of suitable resistance material dis- | 
posed across the gas passage so as to impart heat at a uniform rate | 
to the gas. The resulting rise of temperature is measured and | 

4 means of two electrical resistance | 
thermometers, one on each side of the heater. These consist of | 
resistance wire wound upon metal tubes so placed that all the gas 
passing through the meter comes in close proximity to the thermo- 
meters. The adoption of this principle of operation permits the | 
construction of a very accurate and sensitive autographic meter 
of large capacity containing no moving parts in the gas passage ; | 
it is independent of fluctuations in pressure and temperature of | 
the gas and capable of measuring gas or air at either high or low 
pressures or temperatures. The electrical energy required is about 
1 kilowatt per 50,000 cubic feet hourly capacity at the pressures 


| ordinarily used in gas mains, 


| men. 


The meter consists The amount allotted to the Canadian side will make 


apartment houses that abound in Madrid. A large portion of the 
city is on hills as high as the reservoir, and there is not pressure 
enough in the city mains to raise the water above the first floors. 
All the houses in this, the best residence section of the city, are 
equipped with tanks on the roofs, to which water is lifted by 
electric pumps. Building is progressing rapidly in this city, and 
there will certainly be a good market for some time to come.” 
The Consul remarks that ‘‘any one of the three leading dealers in 
pumps in Madrid will accept an agency for American pumps, in 
case they are convinced that the goods will compete with those 
from European countries.” 


At a recent meeting of the Physical Society, Mr. 
W. A. Scoble read a paper entitled ‘‘ Further Tests of Brittle 
Materials under Combined Stress.” The tests described were 
made on hardened cast steel. The specimens were fin. diameter 
and 30in. effective length, and were tested under combined bending 
and torsion. As it was not possible to ensure that the hardened 
bars were of exactly equal strengths, a bar was first fractured 
under combined loading, then one portion was tested under bend- 
ing alone and the other part in simple torsion. Thus each bar 
afforded independent evidence on the law of failure. Neither the 
maximum shear stress nor the maximum strain was constant at 
fracture, but the results indicated that the maximum principal 
stress is the best criterion of strength for a brittle material under 
combined stress. In general, the hardening did not affect the 
strength of a bar to resist bending, but it doubled the torque 
which was required to cause failure. 


A TREE-FELLING machine now at work in forest land on 
Loch Fyne side, near Tarbert, consists of a steam saw, a small 
portable boiler, and a length of flexible hose. One man works the 
machine, another attends to the boiler, a third drives the wedges 
into the tree in order to direct its fall, and the fourth prepares 
the spaces in which the machine is to operate. The machine, 
which weighs about 4 cwt., is carried from tree to tree by the 
It can fell from ten to twelve trees of 30in. diameter at the 
ground level in an hour. There is a steam cylinder, 5in. diameter, 
with long stroke, attached to a light wrought iron frame, on which 
it pivots. The pivoting motion is worked by a hand wheel turning 
a worm, which gears into a quadrant cast on the back of the 
cylinder. The saw is fixed to the end of the piston-rod, and the 
teeth are shaped to cut only during the inward stroke. Saws as 
long as 10ft. can thus be used without any straining guide. The 
teeth offer no resistance on the outward stroke. Steam is supplied 
at high pressure by the small boiler through the fiexible steam 
pipe, which is of sufficient length to enable the machine to fell 
trees over an acre of ground without moving the boiler. 


Accorp1neG to the Electrical Review a treaty has been 


| signed by Great Britain and the United States, in which provision 


is made for regulating the use of water for power purposes at 
Niagara Falls, By the terms of the treaty the Canadian side is to 
be permitted the use of 36,000 cubic feet per second, while the New 
York side will be allowed to use 20,000 cubic feet per second. 
ssible a 
much larger development than is now in use, but as the developing 
a are permitted by the Canadian authorities, as well as by 
the United States authorities, to transmit and sell in the United 


| States at least half the power generated in Canada, the New York 


side is benefited by the Canadian development. The 20,000 cubic 


| feet allotted to the power companies on the New York side will 
| make it possible for the Niagara Falls Power Company and the 


Niagara Falls Hydraulic Power and Manufacturing Company to 
perfect their developments as originally planned. It will also 
leave a small amount of water for use in Lockport, where one 
company has a development to effect which water is diverted from 
the Erie Canal. As considerable attention is paid to efficiency at 
Niagara, on both sides of the river, the water diverted may be 
expected to afford the highest possible results in power output that 
can be obtained with modern equipment. 
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mients that letters of inquiry addressed to the publi, and 

‘anon od for insertion in this column, must in all cases be accompanied 
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in order that answers received by us may be forwarded to their destina- 
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with these instructions. 
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REPLIES. 


J. T. T, (Silvertown).—The effect of the cold piston rod is fully recognised, 
but cannot be avoided. The effect of the valve rod is on account of its 
small area and short stroke not of much importance. With a reason- 
ably long stuffing-box the air-cooled part never enters the steam chest. 

W. B. (Southsea).—The forms of dogs you sketch are those usually 

employed, and can be obtained from hardwaremen. Several other 
yvatterns have been tried, but the extreme simplicity of the ordinary 
100ks is in their favour. You should examine the patent records at the 
Patent-office Library, Southampton-buildings, Chancery-lane, London, 
before spending any money on protection. Your idea may have been 
anticipated, 


INQUIRIES. 


PIPE COATING, 

Sirn,—I am desirous of obtaining information regarding the coating of 
cast iron pipes used for hot-water service at 210deg. Fah. The coating 
| should resemble Dr. Angus Smith's composition, but must not soften at 
| the temperature stated above. The coating must act as a preventive 

against corrosion by hot water at 3deg. of hardness. The pipes are not 
| aaa I should be much obliged if any of your readers — help 
| fy ot Oe 





"Fine 10th. 


| WEIGHT OF TIRES, 
| Sir,—If any of your readers can tell me of a quick method of calculating 
the weight Of steel tires for locomotives, carriages, and wagons, &c. 


shall be greatly obliged. 
the area by, but cannot find it in any of the text-books I have. At 
present I have to calculate the number of cubic inches and multiply by 


.28 1b., which is rather laborious. J. B. REYNOLDS. 





Westcliff-on-Sea, 





St. John’s, Southbourne-grove, 
Essex, June th. 
ERRATUM. 
article on the French Destroyer Voltigeur, issue of June 3rd, 


page 563, —- one, paragraph five, first. line, for “longitudinally ” read 


| 
| 
| 
In the 
‘transversely. 





MEETINGS NEXT WEEK. 

Junior INstTiTuTION OF ENGINEERS.—Saturday, June 25th, at 10.15 a.m. 
Visit the Works of the Thames Ironworks Shipbuilding and Engineering 
Company, Canning Town. 
| Tue Farapay Soctety.—Tuesday, June 21st, at 8 See in the Rooms of 
the Chemical Society, Burlington House, Piccadilly, Papers : “Studies 
in the Electrome tallurgy of Ferro-alloys and Steel,” i“ Paul Girod, ‘* The 
Failure of the Light Engineering Alloys, particularly the Aluminium 
Alloys,” by Edward F. Law. Dr. F. Mollwo Perkin will exhibit some 
New Types of Mercury Vapour Lamps. 
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Profit Sharing. 


ALTHOUGH the last attempt to establish co- 
partnership has, for the moment at least, failed on 
account of the attitude of the men, we must not 
hastily dismiss profit sharing as impracticable. 
We are, indeed, beginning to get accustomed 
to the idea of a workman owning shares in the 
company for which he _ works, so that he 
inay have a direct interest in its success, and as 
we grow more and more accustomed to that 
idea the prospects of the system ultimately be- 
coming successful will increase. At the present 
moment the trades unions are the stumbling-block, 
and it is difficult indeed to see how they can ever 
reconcile co-partnership with their principles. So 
much the worse, possibly, for their principles. Never- 
theless, profit sharing has already made a fair 
amount of progress, and in the future the artisan, 
unwilling to be a servant, will welcome the opportu- 
nity of making himself a member of the company 


It is difficult to see how anything but good can 
result from such a union. 

But before co-partnership can be widely adopted, 
prejudices have to be overcome, obstacles removed, 
and errors corrected. Although some of the plans 
now in use work well enough, it must be admitted 
that not one of them is perfect. They have gener- 
ally been established with a rather one-sided object 
—to prevent trade disputes—and it is not surprising 
that they have lacked the whole-hearted sympathy 
of the men. A larger conception of co-partnership 
is, we venture to think, required. The conception 
that there should be a unity of interest between 
employers and employed, both sharing according to 
the amount at stake, in either profits or losses. 
As a rule the workmen’s position is that of a share- 
holder under special terms; he is always something 
rather apart, rather a beneficiary of the company to 
which he belongs than a part of it. Sir Christopher 
Furness endeavoured to bring him more _ into 
touch by giving him a right to be represented 








I think there must be a constant for multiplying | 


for which he works by acquiring an interest in it. | 





| truth we have learnt by experience. 








at special councils. That was a step in the 
right direction, but it still left the feeling that 
the workman benefited rather through the kindness 
or favour of the directors than as a right. A very 
ingenious scheme devised by Monsieur Sylvain 
Périssé, honorary president of the Employers’ 
Association of France, gets over part, at least, of 
this difficulty, by its logical appreciation of the 
relative positions of capital, intellect, and labour in 
the economy of a factory. Monsieur Périssé’s 
object is to remove anything of an arbitrary nature 
from the method of apportioning the profits. He 
divides, as we have said, the whole working staff 
into three sections, and to each section he allots 
its share in the fortunes of the company by 
as just an estimate of its relative importance as 
may be made. In every industry these relative 
values will be different. Then, again, he does not 
limit the work of administration to the representa- 
tives of the ordinary shareholders; half of the 
directorate is composed of an equal number of repre- 
sentatives drawn from the “ intellectual’ and from 
the “ manual” branches of the factory. To each of 
these three sections there are accredited cer- 
tain sums. The first pays fixed dividends to the 
ordinary shareholders, the second the salaries 
of the ‘intellectuals,’ and the third the 
wages of the © manuals.” From the re- 
mainder of the receipts, after proper deductions 
have been made for maintenance, insurance, and 
so on, profits are paid. Here we come to a very 
interesting point in Monsieur Périssé’s scheme. 
“Tt is,’ he remarks, “‘ only fair that he who shares 
in the profits should also bear his part in the 
losses,” and to bring ahout this object he stops one 
half of the profits due to the worker, and with it 
builds up a reserve fund. But this fund is divided 
into workers’ shares, which have all the advantages 
appertaining to the capital shares, so that the 
worker receives an interest on this compulsorily re- 
invested money. These shares cannot be with- 
drawn or sold, but they nay continue to pay the 
pension of a man who has retired through age or 
illness, or they may be purchased by the com- 
pany. Into the numerous details of the scheme 
we cannot enter here; it must suffice to say that 
it has been thought out with extreme care. 
Examples are given in Le Genie Civil to show how 
it would work out in the case of several different 
industries. We are unable to gather, however, 
that it has been actually applied, and we know 
from bitter experience that there is no test of the 
success of such schemes but actual operation. 

Unexpected difficulties occur in the introduction 
of all labour schemes, even when they are obviously 
to the benefit of the workman. That is a bitter 
For example, 
we see in Monsieur Périssé’s plan no provision for 
men moving from works to works, save in the 
exceptional case where the whole of any particular 
industry has adopted this system. The question of 
the movement of labour has always proved a 
stumbling-block in profit-sharing schemes, and we 
do not think in this case it has been got over. But 
the plan itself is, nevertheless, exceptionally inter- 
esting, and will repay careful study. Its features 
are that apparently it requires no purchase money 
from the workers other than the deduction of half 
their profits, and that it insures that all labour 
takes its share directly in meeting losses. It has, 
moreover, the characteristic that it endeavours to 
establish the relative importance of capital, intellect. 
and labour by a logical instead of by an arbitrary 
process. 


Elackwells Islani Bridge. 


Tr will be remembered that in consequence of the 
failure of the Quebec Bridge while under construc- 
tion, doubts were raised in the public mind of New 
York as to the sufficiency to bear its load of the 
Blackwells Island Bridge, now called the Queensboro’, 
which was then under construction, and, speaking 
generally, designed on the same cantilever principle. 
Hence the Commissioner of Bridges of New York 
City called for reports from Professor W. H. Burr, 
and from Messrs. Boller and Hodge, well-known 
bridge ‘experts, giving their opinions on the matter. 
These were received and published in due course, 
and now we have recently to hand a strong comment 
on their conclusions by a Commission of other 
experts, and one by their own engineer, both 
appointed by the Pennsylvania Steel Company, who 
were the contractors for the manufacture and 
erection of the steel superstructure of the bridge, 
in accordance with plans and specifications of the 
City Bridge Department. 

The conclusions of Professor Burr, as well as 
those of his collaborators, while condemning the 
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design in some respects of detail, praise highly the 
work of the contractors in carrying it out, and the 
latter, in introducing their comment, point out that 
they are not involved in any of the issues raised as 
contractors, but deem it proper that their knowledge 
of the situation should be made available both for 
the information of the engineering profession as 
well as the general public, whose sense of security 
in respect to the structure had been unduly dis- 
turbed. The representative of the contractors may 
have also had in mind, though this is not said, 
the confusion in the public mind, ignorant of 
the respective shares in the work of designer 
and builder, as to the relative responsibility 
of each in the matter, and hence they determined 
to undertake a defence of the design, which one 
would naturally look for from those who prepared 
it. However this may be, it is decidedly to 
the advantage of the engineering profession that 
the merits or demerits of the design of one of 
the world’s greatest bridges should be set for- 
ward in published documents. The bridge, we 
may recall, is 3274ft. 6in. in length, exclusive 
of approaches, and comprises two shore or anchor 
spans, 469ft. 6in. and 459ft. long respectively, 
two river or cantilever spans of 1182ft. and 984ft., 
and one island span between the two latter, 630ft. 
long. 
decks, on which are to be accommodated ulti- 
mately four railway and four tramway lines, a 
35ft. 6in. roadway, and two 11ft. footways. As 
there are no elevated railways on the Queensboro’ 
side at present, nor any immediate prospect of their 
being built, and as it is not likely that more than two 
tracks would be required at first, the question of 
maximum loading, on which a great deal of the 
controversy hinges, does not arise at present. 
Hence, there is plenty of time for strengthening 
should the Commissioner for bridges determine this 
to be necessary, and there is no need for any 
anxiety at present as to the stability of the work. 
The question of maximum live loading for the 
ultimate requirements of the bridge divides itself 
into two; first, a congested load on any given 
part affecting the minor parts, such as hangers, 
floor-beams, stringers, &c., for which a maximum 
density of traffic as admitted on both sides, should 
be provided against. On this point Professor Burr 
states that, in his judgment, the working stress in 
the hangers could judiciously be limited to 
15,000 Ib. per square inch instead of 18,000 1b., as 
designed, although the use of the latter value does 
not prejudice the safety or durability of the 
structure. Such members, he continues, are 
subject to shock and greater concentrated loads 
than may be contemplated, and a wider margin 
of safety is advisable for stresses so produced. 
As to the last sentence of this somewhat self- 
contradictory paragraph, as we deem it to be, the 
steel company’s engineer states that in this bridge 
the impact of the live load need not be considered; 
coming from three different kinds of traffic—rapid 
transit, trolleys and wagons—it cannot accumu- 
late, and what little may result is absorbed or 
diffused by the solid floor and the heavy floor 
construction before reaching the heavy trusses ; and, 
furthermore, the more the bridge is crowded, the 
less motion of the live load is. possible. This 
seems to us a reasonable contention, more 
especially as Professor Burr admits that the design 
from this point of view is sufficient for safety and 
durability. What more can be required? We 
come now to the second point, the sufficiency of 
the main members, viz., the question of what 
amount of the possible complete loading of the 
structure ought to be provided for. This is termed 
in the reports the maximum regular loading. 
Professor Burr, having gone carefully into this 
matter and considered the Manhattan report, 
concludes that under the given loading several of the 
members of the main structure, which he enumerates, 
will be considerably over-stressed, that is to say, 
from 10 to 33 per cent., but also states that this 
would not be serious if the permitted working 
stresses were not initially high. Moreover, he 
gives as a maximum permissible traffic, counting 
only two railway tracks, 8442 lb. per lineal foot. 
He looks upon the absence of provision for snow 
load, which is a feature of the design, as unim- 
portant, as there is practically no possibility of any 
amount of snow except that which woald be 
negligible concurring with the maximum regular 
live loading—a point with which the companion 
report of Messrs. Boller and Hodge does not agree. 
Finally, Professor Burr gives practical effect to 
his opinion of the weakness of the structure by 
showing in detail how the remedy is to be sought 
by reducing the dead weight by 1272 lb. per lineal 
foot on each truss of,the cantilever arms, and 380 lb. 
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per foot on each truss of the island span and the 
anchor. arms. Messrs. Boller and Hodge also 
consider that the working stresses given are in 
excess of good practice, and they too recom- 
mend a lightening of the dead and live load, 
particulars of which they specify. Mr. F. 
C. Kunz, chief engineer to the contracting 
company, deals in his justificatory report at 
first with the question of the maximum regular 
loading, quoting Professor Burr’s admission 
that the proportionate amount of the congested 
load is largely a matter of judgment, and claims 
that the Manhattan precedent is sufficient. Other 
authorities are also quoted, and the unit stresses 
permissible are discussed in great detail. The 
covering report of the Commission employed by 
the Steel Company confirms the opinions of Mr. 
Kunz, and arrives at six conclusions, which 
practically amount to the assertion that the bridge 
is quite satisfactory. This report is signed by 


| names well known as those of prominent American 


bridge experts—Messrs. Charles Macdonald, C. C. 
Schneider, H. R. Leonard, and J. E. Greiner. 

It is a very pretty quarrel as it stands. The 
questions at issue are of great interest to bridge 


| engineers, to whom we recommend the studying of 
| the voluminous reports referred to, which are to be 


found in the engineering libraries ; but as far as the 
public is concerned they are of little practical 
immediate interest, except to show that engineers, 
as well as doctors, disagree, for as the bridge will 
be underloaded by the absence of the railway traffic 
for a considerable period, the alleged over-stressing 
due to the ultimate loading will not be felt. Mean- 
time, we might suggest, if only for the reassurance 
of the public, the simple precaution of measuring 
the actual maximum incidence of vehicle and 
tramear traftic, both 
and the Manhattan bridges, the latter also afford- 
ing a chance of a similar test as to the maxi- 
mum incidence of trains, both as to number and 
weight. By the time that it is required to add 
the railway traffic, at first by two tracks, and sub- 
sequently by two more, to the Queensboro’ Bridge, 
surely there ought to be experience enough, not 
only as to the maximum incidence of the three 
kinds of traffic, but also as to the weight and 
character of tramway and railway cars. This 
would provide the Bridge Commissioner with 
ample data for his engineers to decide whether any 
steps should be taken to strengthen the bridge or 
to limit the railway traffic, which is, of course, the 
easiest to control of the three which will then 
come upon it. 


A Curious Patent Case. 


WHEN the Patents and Designs Act, 1907, 
became law it was anticipated that numerous 
curious questions would sooner or later come before 
the Courts for consideration. By far the most 
important change which that Act effected in the 
law of letters patent was the provision under which 
a patentee may be deprived of his monopoly if he 
fails to work it in England to an adequate extent, 
or if it is worked exclusively or mainly abroad. 
Formerly a man could take out a patent for an 
invention and “ sit on it”; now he must work it 
or run the risk of having it revoked. Many cases 
have arisen in which the meaning to be attri- 
buted to the words “excusively or mainly” has been 
considered by the Court. The most recent of these, 
which was decided by the Comptroller-General last 
week, brings to light the extraordinary fact that 
there are circumstances in which actual infringement 
of his patent may be an advantage to a patentee ! 
In the case in question, Fiat Motors (Limited) 


sought revocation of certain patents belonging to | 


the Mercédés Daimler Company on the ground 
that they were worked mainly or exclusively 
abroad. The evidence went to show a considerable 
manufacture abroad in the case of the more 
important patented articles, and very limited manu- 
facture on the other hand at home by the patentees, 
or under licences granted by them. It was admitted, 
however, that there was also an extensive manu- 
facture by infringers in this country. The question 
for decision was whether in comparing the manu- 
facture at home and abroad, the amount of 
manufacture by infringers in this country can be 
taken into consideration for the benefit of the 
patentee; or whether, on the contrary, the only 
manufacture upon which the patentee can rely is 
manufacture by him or his licensees under the 
patent. The Comptroller-General came to the con- 
clusion that manufacture by infringers in this 
country must be taken into account in favour of the 
patentee. It followed that the patentee was 
entitled to a finding in his favour at any rate upon 
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two of the patents. The ground of the decision 
was that it would not be fair to allow manufacture 
by anyone anywhere abroad to be brought up 
against a patentee whilst he was not allowed to 
defend himself except by relying on his own manv- 
facture, or the manufacture of his agents and 
licensees in this country. The Comptroller 
said: ‘‘ Further, if the patentee chooses to allow 
infringements in this country, or infringement wag 
carried on to a large extent, it was fairly clear that 
no injury was being done to the trade or commerce 
of this country, and that the evils which the section 
was designed to prevent do not arise.” The 
Comptroller took the opportunity of pointing out 
the different considerations which apply to a case 
where revocation is sought under Sec. 27, and the 
case where a compulsory licence or revocation ig 
sought under Sec. 24. By the latter section, a 
compulsory licence or revocation may be ordered 
if, by reason of the default of the patentee to work 
his invention to an adequate extent, any existing 
trade or industry in the United Kingdom is unfairly 
prejudiced. The applicants in the case under 
review were apparently unwilling to take upon 
themselves the formidable burden of proving that 
some trade or industry was prejudiced. They 
therefore chose to proceed under Sec. 27, but the 
Comptroller has no power under that section 
to order a compulsory licence; he can only 
decree revocation or do nothing. The case, it 
will be seen, had some curious aspects, not the 
least remarkable being that the applicants took the 
trouble to seek for a revocation when the patentees 
apparently took no action against the infringers. 
There is, we understand, a probability of an appeal. 





The Home-office and the Guarding of Machinery, 


| IF properly constituted, the Departmental Com- 
| mittee recently appointed by the Home-office to 
‘consider the question of accidents in “ places,” as 
defined by the Factories and Workshops Act, might 
| render to both users and makers of machinery of 
many kinds really beneficial services. But we fear 
| the Home-office has made a mistake in the selec- 
| tion of the members of this Committee, for otherwise 
‘the modification of the law relating to machinery 
| guards which this Committee has suggested would 
'at least have undergone careful revision before 
|being issued. The suggested amendment is as 
|follows:—" (1) Parts of machines which are 
|dangerous and require guarding should, as far as 
| possible, be specified either by statute or by statu- 
|tory orders made by the Secretary of State; (2) 
|it should be made compulsory on all machine 
| makers to guard the parts so specified, and to sell a 
| machine not fitted with the required guards should 
be made an offence.’’ These recommendations are 
faulty and unfair to the makers on several grounds. 
First they are faulty in placing the responsibility as 
to the guarding of machinery on the makers, irre- 
spective of the views of the users. Secondly, they are 
unfair to the machinery makers, because scarcely 
any two Home-oftice inspectors hold identically the 
same views with regard to what does and what does 
not constitute a sufficient guard. Finally, as 
pointed out by the Engineering Section of the 
Manchester Chamber of Commerce, any regulations 
should be applicable only to machines put to 
actual work in this country, and not to those sold 
for export. The same body also recommends the 
appointment of three additional members to the 
Home-office Committee, namely, one to represent 
textile machine makers, one to represent machine 
tool makers, and one to represent general engineers. 
The Home-oftice would also do well to appoint a 
| competent person to decide as to the nature of the 
|guards for the specified parts of the machines, 
otherwise the conflict of opinions which exists 
among factory inspectors will only lead to further 
confusion and friction between them and the 
makers. 


Cone and All-gear Drives. 


WE have frequently said in these columns that 
fashion rules in engineering almost as much as in 
coats and hats, music, pictures, plays, and so on. 
The American papers afford us, at the present 
moment, an exceptionally fine example. A few 
years ago—when high-speed steels were introduced 
—the all-gear headstock was invented, and anyone 
who ventured to suggest that the old step cone had 
still advantages was deemed effete and behind the 
times. Nearly everybody, in the hurry to be up to 
date, brought out single-pulley headstocks, and it 
became almost as difficult to get a first-class lathe 
with a cone as it was a short time before to get one 
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without. Now, in the United States at least, 


opinion appears to be veering round again, and 
machinists are beginning to talk of the merits of 
the belt drive, the chief claims made for it being 
that it is more economical of power, as rapid on the 
whole as the gear headstocks, and that it gives a 
better result. One advocate goes so far as to say 
that unless a shop is provided with a complete 
grinding equipment it cannot turn out work 
with a high-class finish, as gear-driven tools 
that have seen much surface leave charac- 
teristic marks on the work. Another says 
that the speed of few all-gear heads can be 
changed without stopping the lathe, and that 
it is just as rapid to move a belt, which 
may be done rapidly by suitable striking gear. 
Another goes even further, and says that the lathes 
as a Whole are too complicated, and that a return 
to simpler designs, with the adoption of the single 
operation system, is desirable. All this is an indica- 
tion of a changeof fashion—nothing more. The same 
arguments were used when the all-gear headstock 
was coming into fashion, and they did not stop its 
introduction, and if the fashion is going to change 
again it will do so in spite of the best arguments 
that could be adduced in favour of all-gear heads. 
What causes a fashion to change is an interesting 
philosophical question it might prove worth while to 
investigate; probably the salesmen could throw 
more light on it than the engineers. 


AN IMPROVED METHOD OF MEASURING 
THE VELOCITY OF BULLETS. 


ProressorR Crantz, the author of the standard work on 
the vibrations of a rifle barrel, has recently devised a 
method of measuring the velocity of a bullet by spark 
photography. His apparatus consists essentially of a 
horizontally pivoted revolving drum, covered with a 
photographie film, past which the bullet is fired. The 
bullet is illuminated as it passes the drum by a succes- 
sion of electric sparks discharged at a given rate of 5000 
per second. If the bullet were stationary, the film, when 
unrolled from the drum, would show a succession of 
images of the bullet, one above the other; but the motion 
of the bullet causes each successive image to be displaced, 
each being in advance of the one preceding it. The fre- 
quency of the spark and rate of revolution of the drum 
being known, the velocity of the bullet can be determined 
by measuring the distance apart of the images. This 
measurement is facilitated by interposing a glass rule 
divided into millimetres between the spark and the drum; 
this, as well as the bullet, is photographed at each spark. 

To measure the reduction in velocity due to the resist- 
ance of the air over a given distance, two of these 
instruments are set up at a fixed distance of 50 cm. apart, 
and the bullet fired past them. The two sparks are 
simultaneous, since they are supplied by the same source 
of current, and there is no difficulty in synchronising the 
drums, so that the corresponding images of the bullet on 
each drum can be identified. This is effected by a second 
spark, which throws simultaneous light-spots on a portion 
of each drum reserved for the purpose, so as to eliminate 
any error in synchronisation. But there would appear to 
be no reason why the two drums should not be mounted 
on the same spindle. Tho “lag” of the image on the 
second drum behind that on the first drum gives the time 
of flight over the distance between them, and the reduced 
distance apart of the images on the second drum gives the 
loss of velocity due to air-resistance. Similarly, by inter- 
posing a metal plate between the two instruments, the 
loss of velocity of the bullet after perforating the plate 
can be measured. 

In order to keep the images clear, it is necessary that 
each of the horizontal strips into which the photographic 
film is divided be illuminated only once. This is effected 
by a pendulum contact-breaker which cuts off the 
current, except during the small fraction of a second while 
the bullet is passing the drum. The same pendulum 
makes the electric contact which discharges the rifle. 

The special feature of Professor Crantz’s instrument is 
the number of independent measurements which it affords 
at each trial. It is easy to make a contact-breaker to 
give an average of 5000 sparks per second, but it is not 
easy to ensure that each successive spark follows at the 
same interval of time. Owing to wear and heating of 
the platinum points, and to the fact that the spark does 
not always pass exactly at the same points of the 
platinum surfaces, there may be an appreciable variation 
in the time interval between any two successive sparks. 
A measurement taken between any two successive 
images would therefore be liable to error. But if the 
instrument be arranged to give ten images on the plate, 
this gives nine intervals between them to measure; and 
even if a spark hangs so that one image is missing, the 
velocity can still be measured from the nine remaining 
images. 

Besides errors in reading, the results may be affected 
by errors in the rate of the spark and in the velocity of 
rotation of the drum, and by the contraction of the photo- 
graphic film when removed from thedrum. After careful 
experiment, Professor Crantz considers that the velocity 
of a bullet can be determined, by this method, with an 
error not exceeding + 0.3 m/sec. 

The principal use to which the instrument is likely to 
be put is to determine the relative resistance of the air 
to bullets of different shapes. Thus it is easy to deter- 
mine the effect of reducing the diameter of the bullet 
towards the base, or of truncating the point as in the 
French D bullet. The ordinary Le Boulengé chrono- 


muzzle velocity, as well as by the possible check 
experienced by the bullet in passing through the first 
chronograph screen. But the Crantz instrument gives 
the actual velocity at each of two given points, as well as 
the time of flight between them. 


OBITUARY. 


DR. EDWARD LOCHER-FREULER. 


Dr. Epwarp Locuer-F Revver died on June 2nd. He 
was a man of high mechanical knowledge and attain- 
ments, and having studied the manufacture of cotton 
goods he built in 1871 a weaving factory, using his spare 
time to educate himself in engineering. He carried out 
many of the large buildings in Switzerland, and designed 
factories, waterworks, and railway bridges. When the 
utilisation of waterfalls, accompanied by distribution of 
electrical power, began to be understood, he established 
some of the largest electrical installations driven by 
turbines. He was engaged in the construction of a 
portion of the northern approach railway to the St. 
Gothard Tunnel, and of the spiral tunnel “ Pfaffen- 
sprung,” in the Canton Uri. The most daring work of 
its day, the “ Pilatus Railway,” will always be associated 
with his name, as being the first application of horizontal 
rack gear, with right and left side wheels on gradients 
approximating to 45 deg. 

Better known as Colonel Locher, an officer of the 
Artillery, his knowledge of explosives and his high powers 
of organisation caused him to be associated with the 
firm of Messrs. Brandt, Brandau and Co., which had 
undertaken the contract for the piercing of the Alps by 
the Simplon Tunnel]. It will be remembered that this 
tunnel which is 12} miles in length with a distance below 
the surface of 7000ft., the greatest depth man has ever 
reached, produced rivers of cold water amounting to 
17,000 gallons per minute, in addition to springs of hot 
water of 4300 gallons per minute, of a temperature of 
118 deg. Fah. Edward Locher, on the death of Mr. 
Brandt, took his place, the firm thus consisting of Dr. 
Brandau, Dr. Edward Sulzer-Zeigler, and Dr. Locher. 
These three formed a remarkable combination of financial 
and mechanical skill and dogged determination, which 
absolutely refused to admit of defeat, when so many had 
pronounced the difficulties encountered to be insuperable, 
and which carried out with full success that great work. 
On more than one occasion in his letters Dr. Locher, 
stated that nothing would ever again induce him to under- 
take a long tunnel. He and his partners were honoured 
by the Universities of Switzerland, who conferred npon 
them the degree of Doctor (H.C.). He was a man of 
profound modesty and of brilliant capacity in his profes- 
sion; moreover, he was the kindest of friends, beloved by 
all who knew him, and in the fullest sense of the word, a 
gentleman. 





LITERATURE. 

Vehicles of the Air: A Popular Exposition of Modern Aero- 
nautics with working drawings. By Victor Lougheed. 
London: T. Fisher Unwin. 1910. 

Mr. LovuGHEED is a Chicago man, and probably his 

name is known to English readers who interest them- 

selves in flight, by the fact that recently he has made 
himself the leader of a body of revolutionists who have cut 
themselves off- from the Aero Club of America, because 
the club would not resist the claims of the Wright 

Brothers to a monopoly of the air of the United States. 

All praise to him for that. He describes his book as a 

“popular exposition ’’ and it may be taken at that valu- 

ation. Possibly, it deserves the greater welcome on that 

account, for we have had more than enough of scientific 
treatises on the subject of aeroplanes and dirigible 
balloons, treatises which are probably never more than 
looked at by the men who are flying or making flying 
machines. It was sheer rugged experiment that 
taught men to navigate the air, and continued ex- 
periments will teach them how to improve the 
art. The broad elemental facts are now public 
property, and it is on them that the manufacturer 
works. After he has succeeded the mathematician may 
step in and tell him why he has done so, and so 
help him by degrees to draw up definite laws. But the 


‘first steps have been made by experimental pioneers in 


flying as in all other practical arts and sciences. Mr. 
Lougheed has given us a very useful review of the 
practice of flying from the past up to the present. He 
troubles us not at all with the elaborate calculations of 
the kind that have appeared in other places, but instead 
puts before us actual photographs and dimensioned 
drawings and sketches of machines that have flown. On 
this account his book will appeal to the reader who 
wants to know enough of the subject to take an intelli- 
gent interest in it. 

Most of our readers will confess that to them the name 
of Montgomery is unknown. And yet if we are moved 
by the enthusiasm of Mr. Lougheed, we must admit that 
it was Montgomery who discovered the secrets of flight. 
“On April 29th, 1905, in California,” writes our author, 
“there was publicly performed a feat which no compe- 
tent and unprejudiced person who investigates its details 
can fail to characterise as the greatest single advance in 
the history of aerial navigation. For on this day there 
ascended from the college ground at Santa Clara, in the 
presence of thousands of spectators, an ordinary heated 
air balloon, to which was attached, not a parachute, but 
a 45 1b. glider designed by Professor Montgomery and 
mounted by an intrepid parachute jumper, Daniel 
Maloney. Ata height of about 4000ft. the aeroplane was 
cut loose from the balloon, and commenced to glide, under 
the most absolute control imaginable, to the ground.” 
Various manceuvres and evolutions were performed during 
the descent, and “‘ newspaper men who were present could 
not find terms extravagant enough adequately to praise 





graph merely shows the time of flight between two given 
points, and the result is affected by any variation in the 


what they witnessed.” Nevertheless, “while it is difficult 
for a trained engineer, for the first time acquainted with 


Montgomery’s work, to prevent being overwhelmed by its 
extent and importance, it is a singular, though not 
inexplicable, fact that the general public has in no 
measurable degree appreciated what he has accom- 
plished.” “The history of engineering,’ adds Mr. 
Lougheed, “abounds in examples of the struggling 
inventor who, having realised the labour of his brain 
in the form of a concrete mechanism of more or 
less incalculable value, is thereafter accorded neither 
deserved recognition nor any adequate share in the 
material returns from his work, which is commonly seized 
and exploited by more assertive egotisms and stronger 
greeds.” These extracts serve the double purpose of 
showing what Professor Montgomery did, and of exhibit- 
ing Mr. Lougheed’s extravagant style of writing. The 
last lines, moreover, contain the keynote to much else in 
the book, for knowing Mr. Lougheed’s attitude to the 
Wright brothers, it is not difficult to discover “ the 
more assertive egotisms and stronger greeds.” In another 
place—the absence of an index and indifferent editing 
make it difficult to trace again—Mr. Lougheed tells us 
that Montgomery invented the curved plane, and that 
the Wrights have got no just claim to a monopoly in it. 
To enforce this point the complete Wrights’ patent of 
1903 for a machine with flat planes, and the complete 
Montgomery patent of 1905 for a machine with planes 
curved fore and aft are given. In view of the general 
knowledge of the curved plane long before the date of either 
patent, we find it difficult to see how its originality can 
be maintained. If to anyone in particular the honour 
belongs, it is to Libienthal, who used curved planes for his 
gliders. As he was killed in 1896, he anticipated 
Montgomery by many years. We may here note that for 
the time being at least a recent judgment in the American 
Courts disposes of some of the Wrights’ monopoly. 

It is quite unnecessary to follow Mr. Lougheed all 
through his book. Suffice it to say that it is admirably 
illustrated, that it covers a wide field, that it is energeti- 
cally written, and that it is sufficiently biassed to make 
it entertaining. But before leaving it we must take this 
opportunity of saying one word on a very common error. 

Our author, in dismissing flapping flying machines, calls 
attention to the fact that man always employs a rotary 
action for motive power, whereas Nature never does, and 
he ends by saying that man will fly “in many ways 
better than the birds, just as his water craft excel the 
inhabitants of the deep and his land vehicles the creatures 
of the land in speed, sustained travel, and load -carried.”’ 
Comparisons of this nature are too superficial to be of the 
smallest value, and they are far better not made at all. 
The fact is that man uses rotary motions because 
mechanical difficulties are so enormous as to render 
reciprocating actions practically impossible. But it 
has never been proved, possibly never will be 
proved, that weight for weight and dynamical effi- 
ciency for dynamical efficiency the ability of animals 
to transport themselves is less than that of 
locomotives, motor cars, ships, or flying machines. 
Certainly man is unable to put, for example, into the 
bulk of a salmon or a dolphin any machine capable of 
giving the speed those creatures attain through the water, 
and it is certain that’weight for weight he has to develop 
more power to propel and sustain his aeroplane than an 
eagle has to fly. If, on the other hand, we could imagine these 
animals raised to the scale of our machines, it is not improb- 
able that the fish and bird would still beat our fastest boats 
and our swiftest aeroplanes hollow, both as regards speed 
and power consumption. But, as we have said, such 
comparisons are entirely fruitless. Nature does things 
her way because she finds it the most convenient way, 
and man does it his way because he finds it the most 
convenient. That is all. We may, however, remember 
that the sole difference between the screw and the wing 
or the fish’s tail is that man’s screw revolves, whereas 
Nature’s reciprocates; the action otherwise is the same, 
an inclined plane acting on the medium. Similarly the 
wheel is only a specialised form of leg. In action the leg 
is simply like a single spoke of a wheel, the foot being a 
felloe. Puta sufficient number together like the Manx 
badge, and we obtain the wheel. 





SHORT NOTICE. 

The Telegraphic Transmission of Photographs. By 
T. Thorn Barker. London: Constable and Co.—The pro- 
gress which the telegraphic transmission of photographs has 
made is probably much greater than is generally supposed, 
although it is fairly well understood that it is now quite possible 
to telegraph pictures over long distances. The author of this 
little book has spent much time in developing a system of his 
own, and in view of the fact that his system ha; proved 
successful, he is naturally in a position which enables him to 
supply some useful information on the subject. He first con- 
siders the various attempts which have been made 
to transmit pictures with the aid of electricity, and afterwards 
deals with Professor Korn’s selenium process, the early work 
which was carried out with Professor Korn’s receiver, the 
string galvanometer synchronism, first experiments, and the 
early history of commercial photo-telegraphy. The Korn 
telautograph and its principles of working are described, and 
the recent progress that has been made with the telautograph 
is explained. In a subsequent chapter the Thorn-Barker 
system is described, and many examples of photographs which 
have been transmitted with this system are given. The 
difference between the telectrograph and earlier chemical 
systems are pointed out, and various other considerations 
relating to the author’s system are entered into. Among 
other things, the book deals with the telestereograph invented 
by M. Belin, and the early work which was carried out by 
this gentleman. At the end of the book there is a chapter 
on the transmission of photographs and pictures by wireless 
telegraphy, wherein the system devised by Mr. Knudson is 
described. Those who are interested in the subject and who 
are desirous of gaining information which will enable them 
to understand the principles on which the various systems 
operate, will find this little book useful. The author 
deals with the subject in a simple manner, and assuming that 
the reader has some knowledge of electricity, optics and 





photo-engraving, he will find nothing in the work which is 
difficult to understand, 








SS Se.7 me 


June 17, 1910 





THE HARTON COLLIERY 


r description see paye 621) 





(Fo 


pa || 
A | 
= | 
Z, 
am 
o 
Za 
C3 
cS 
se 
ze 


WINDING PLANT AT 


PRE WER ERE a es Res Peo 
RE a es er OS hae: ma” 


ee aR Pee | EE TO ee) Ga WIS 
“— 


bs at  ——— 
; a 
GE RTE BT Se Bs ees a 
aR, moot 
a LES 


LECTRIC 


E 























——. 





June 17, 1910 





THE ENGINEER 


621 














————— 
= 


ELECTRICALLY DRIVEN WINDING ENGINE. 


AN extensive electrical installation has recently been 
carried out at_the Harton Colliery by the Harton Coat Com- 
any, Limited, which is also the owner of the St. Hilda, 
Boldon, and Whitburn collieries, all situated in the neigh- 
pourhood of South Shields. The whole of the appliances at 
the Harton Colliery are now worked entirely by electricity, 
no steam power being used for any purpose. The most 
interesting feature of this new equipment has been the sub- 
stitution of an electrically driven winding engine for the 
steam winding engine previously used, and, therefore, our 
present notice will be confined to a description of this. The 
winding shaft is sunk to the Bensham seam. Both the 
Bensham and Hutton seams are worked, the coals being 
raised from the Bensham seam level, the distance between 
the two being 1302ft. This shaft is used for winding both 
men and coals. The engine is designed to deal with 240 tons 
per hour as a maximum, the particulars of the duty being as 


follows :— 





are both simple and reliable. A three-phase solenoid operates 
a three-way cock which either places the brake cylinder in 
connection with the air receiver or with the atmosphere. 
Should, therefore, the current fail the armature of the 
solenoid drops, operates the valve, thus letting the air out of 
the brake cylinder, and causing the brakes to be instan- 
taneously applied. The overwinding protective device is 
worked as follows :—If the cage is wound above a pre- 
determined point an auxiliary switch fixed on the heapstead 
breaks the current operating some special relays on the 
main switches and causes these to trip. This brings the brake 
into action immediately. The brakes used are necessarily 
very powerful ; with the engine running at full speed the | 
drum is brought to rest in one and a-half revolutions with 
the full brake power applied. This corresponds to a run of | 
66ft. in the shaft. 

A speed-recording and registering apparatus is fitted to the 
engine, and indicates the speed of the cages in the shaft on | 
a dial, and registers on a chart the time occupied by each | 
wind, the speed in the shaft, and the time the engine is stand- | 
ing. This indicator is fitted with a special device, which 
causes the main switch to trip, and the brake to be applied 
should the speed of the cage exceed 50 per cent. of the maxi- | 








Depth of wind... 5 edo tes aa 50 

Net load (e ight tubs ‘at loewt. i ma) tae es. oe ee 

Four deck cages and chains er wales. ae’ Sea a att. 
Time running inshaft .. .. .. .. oy, sa: ee 
Changing . i gtge Ce os as 
Maximum speed i in "shaft 2300ft. per min. 


A flat galvanised steel sition rope is aad the weight of 
which is 4 tons 10 ewt., or about 22 ewt. in excess of that of 
the winding rope hanging in the shaft. The total weight on 
the winding rope at the start is 144 tons. The drum is 
cylindrical, 14ft. in diameter, and &ft. in width. The 
lagging is of oak Gin. thick, with shallow grooves turned in it 
to accommodate the rope. The drum shaft is direct coupled 
to that of the winding motor by means of a heavy forged 
steel coupling, the combined shaft being carried by three 
pedesti al bearings mounted on a common cast iron bed- -plate. 
The brakes are of the post type, there being one brake path 
on each side of the drum, and two posts per path. The 
brakes are operated by means of a compressed air brake 
cylinder and piston; any pressure can be applied to the 
brakes by varying the air pressure in this cylinder. They 
are operated by means of a hand lever under ordinary 
working conditions, but are brought automatically into 
immediate operation in cases of emergency, &c., as explained 
further on. Compressed air is provided by means of a small 
compressor, the working pressure being 651b. per square 
inch, The compressor is driven by a 12 horse-power motor, 
which is started and stopped automatically when the air 
pressure falls below 60 1b. or exceeds 70 1b. per square inch 
respectively. In the event of the air pressure becoming 


mum when the latter is 14 yards from the surface. The 


| total mass to be accelerated and retarded at each wind | 
| amounts to 72 tons at the drum radius; tke acceleration lasts 


about 12 seconds, the run at full speed 19 seconds, and the | 
retardation and setting the cages on the keps 17 seconds. 
The brake horse-power developed by the motor at the end of 
the acceleration period is 1700, and 700 on an average during | 
the run at full speed —see diagram. The winding speed can 
be adjusted by means of the controller from a few inches per 
second upwards for any length of time. 

The cage has four decks, all of the decks being changed 
simultaneously at bank and at bottom. Haniel and Lueg’s | 
keps are used at the bank, and they are withdrawn without it 
being necessary to lift the cage. It is of interest to note that 
the arrangements are such that the brakes are never used or 
required when drawing coals under ordinary working con- | 
ditions. 


| director of the Usines Métallurgiques du Hainaut proceeded 


| had already been signed, whereas the general management 


| Haine St. Pierre (Goldschmit) had tendered in co-operation 


against the ministerial decision, and pointed out that in acting 
in this way the Belgian works had conformed strictly with the 
terms of the specification, and that, moreover, the Ateliers 





to be executed all or a portion of the work in shops other 
than their own without the consent of the general manage- 
ment of the Roumanian railways. This clause, then, it is 
contended, did not apply to the works approved and tendering 
in co-operation. Having regard to precedents and the perfect 
correctness of former Roumanian competitions, the Belgian 
works considered it well to submit tenders, and they presented 
the lowest prices. To their great consternation they were 
informed that the proposals of the Commission, which, as it 
appears, were favourable to them, had not been ratified by the 
general management of the railways, which suggested to 
the Minister of the Department and to the Ministerial 
Council that the firm of Henschel and Sohn should be declared 
contractor for the first two lots of 53 locomotives. This 
suggestion was based (1) upon the difficulty arising from 
the handing of drawings to several works; (2) the difficulty 
of reception ; and (3) the time which, either at the adjudica- 
tion or afterwards, had been reduced by one month by the 
German works. 

It has to be noted that the specification fixed the times, 
and mentioned only that the Roumanian railways would 
accept shorter periods. As soon as he was informed of this 
attitude, the Belgian Minister for Foreign Affairs advised the 
Belgian Minister at Bucharest. On their part the adminis- 
trating representative of the Ateliers Métallurgiques and the 










































to Bucharest, but on arrival they learned that the contracts 


of the Roumanian railways had forty days to ratify the order, 
and the Belgian Minister, notwithstanding very urgent steps, 
was unable to get the decision revoked. The Ateliers 
Métallurgiques, together with the Usines et Fonderies de 


for the three lots, and the Usines Métallurgiques du Hainaut 
together with the Société 1’Energie had presented a joint 
tender for the first lot. 

The representatives of these works lodged a strong protest 


Métallurgiques and the Usines et Fonderies Goldschmit had 
taken part in a competition for locomotives in October, 1908, 
under the same conditions, their offer having been taken into 
consideration without any remark being made by the manage- 
ment. More recently still, namely, April 5th, 1910, and 

A COMPETITION of world-wide importance was recently under a specification absolutely identical in regard to general 
instituted by the Roumanian State Railway authorities for | conditions, an order for one lot of wagons was given to the 
the delivery of 80 locomotives divided into three lots, and an | Nesseldorf Wagenbau Fabriks Gesellschaft, of Nesselsdorf, 


A ROUMANIAN LOCOMOTIVE COMPETITION. 





tion was prepared by the authorities. No less than 38 firms, 
whose works are variously situated in Great Britain, United | 
States, Germany, France, Belgium, Switzerland, Italy, 
Russia and Austria-Hungary, were invited by letter to | 
participate in the contest, and only one company—an 























| of the competition, which was decided on May 12th at | lots 2 and 1 respectively, and that in equity, and even from 
re | Bucharest, has been the placing of the whole of the order | the strictly: legal point. of view, no objection could prevent 
| with the firm of Henschel and Sohn, whose tender for one lot | the placing of the order with the Belgian firms, as they sub- 
| was the lowest, but whose two other offers were higher than | mitted the most favourable offers conformable to the specifi- 
aoe _ 1 i | those presented by certain Belgian makers. The non-accept- | cation and to precedent. ; : 
aT bet | ance of the two lower tenders has provoked a strong protest After referring to the questions of drawings, acceptance of 
oe | | in Belgium, and in view of the international character of the | delivery, and time for delivery, the Belgian newspaper states 
| | 5 a | competition, it may be of interest to learn the Belgian side | that the Roumanian Minister for Railways, to whom was 
Bt | Tt | of the question as put forward by the Moniteur des Intéréts | represented the grave prejudice caused to Belgian interests by 
2+ 20 eS | Matériels, which first gives the following list of the firms | this transaction, admitted that there had been some unjusti- 
: ee | | | invited to tender, and the amounts of the offers, which | fied haste, and that he had not been informed of the irregu- 
Eee — apparently set forth in francs, —— in the case of the | larities of the decision arrived at. As to the motives for the 
N | | | | British tenders :— decision, our Belgian contemporary remarks that it is beyond 
= ois 
a= t ——<- 
BES fis ea ae ae I | } Lot 1. Lot 2. Lot 3. 
t m= | ie es ae ee | ee Sc ian Ce eS) pee ee 
200 ee ; L ee ee [ a } | Francs. "Franc Ss. Francs, 
bid | | | | Wiener Lokomotivfabrik, Florisdorf, near Vienna . 78,000 -- 
f rast rs a | | Spare parts . : 21,500 Aa a 
Q = 9 | | | Lokomotivfabrik vorm. G. Sig] Wiener, Neustadt 79,000 _ - 
4 ol TE al A he a jo | Spare parts . Sa 22,800 — — 
$+ Te m Secenog ; t—4— -f--+—+-—f | Maschinenfabrik der U ng. ‘Staatsbahnen, Budapesth - 386,950 5,2) 
a age ie ce ae | Spare parts = 26,000 25,000 
° 2 eiceaes ae ee | Erste Bohmisch- Mahrische Maschine nfabrik, Prague ‘s — = 
Spare parts ee ess 
Berlin Masc hinenfabrik vorm. Schw: arzkopt, Berlin rayon op mod 
: “a . Spare parts .. 20,750 20,250 
insufficient, the brake cannot be released, and the engine | gtettin Meechinenfabrik Vuk ‘an, Bredow, near Stettin 73,810 _— 
cannot start. Maffei und Maschinenfabrik Hirschau, Munich te Pon —— 
Three-phase current for driving the engine is supplied by Spare parts .. eee SNES Sia oes ae 20,51 
d I G. Egerst f, H or .. 3,595 2 
the County of Durham Electrical Power Distribution Com- HanOt soars parts ee vorm. eesti 21/400 
pany, Limited, from the Carville Station, by means of dupli- | Siichsische Maschine snfabrik vorm. Hartmann, Chemnitz 75,600 
cate cables, at a pressure of 5500 volts “a 40 periods per Spare parts .. = 23,500 23°000 
second frequency. The windi tor— factured and Société Alsacienne de Constructions H. Kirsc h, Grafenstaden .. eens y 
econd frequency. winding motor—manufactured and | Henschel und Sohn, Cassel 5 a 71,400 689,900 
erected by Siemens Brothers Dynamo Works, Limited—is Spare parts .. rd 20,150 19,650 
connected direct to the source of supply without interposition | Mase hinenfabrik Esslingen vorm. Kessber, Esslingen . 74,100 74,000 = 
f ’ : vires . > ¥ Spare parts . Kir ae: 22,200 21,500 a 
of transformers, and it is, therefore, wound for a pressure of | 4_ Borsig, Tegel, near Berlin... 73,710 73,100 73,100 
5500 volts. The diameter of the rotor is 16ft. 6in., and its are parts .. 21,500 20,450 20,450 
weight 25 tons; that of the whole motor, exclusive of bed- or ern Ges. fur Lokomotivenbat, Diisseldorf ae enone oe 
: . ; f : ' a ag’ va 77,6 75,95 75,98 
plate, is 52 tons. The motor is controlled rheostatically. pemees ee. ee 29500 20,900 20,900 
The current is led to the stator of the winding motor through | Humbold Ges. fur Mase hinenbau, ¢ ‘ologne- ‘Kalk 77,300 -- - 
the usual switches mounted on a switchboard in the engine- | Compagnie de Fives-Lille, Paris... EO 2 
hous dth hiah-te tealli itch. Chi Spare parts .. .. .- «. 25,060 _- 
ouse, and the main high-tension controlling switc is | sonneider and Co., Creusot .... 99,450 _— 
swite h is oil-immersed and operated by means of a small | Société de Construe tion Franco-Belge, “Raismés aes anes 
motor; which is switched in and out by a relay operated by Spare parts . 20,500 si ing 
) fabrik, W I 85,800 _— _ 
the controlling lever on the driver's platform. The controller eee oe : brik, # interthvar 18,000 = = 
for the rotor circuit of the motor consists of three sheet iron | John Cockerill, Seraing .. : : 94,915 94,905 94,905 
tanks, filled with a 4 per cent. soda solution, into each of yr ecceerr Société Anonyme, Haine Saint Pierre “Hy 74,000 69,900 71,900 
= . : . a p ee ae z 
which a specially designed sector-shaped blade dips. The — Sone oe. . 20,000 18,000 19,000 
blades are fixed to an insulated spindle, which is operated by | Ernesto Breda and Co., Milan - aan 102,000 102,000 
mez S ai y ari Gio Ansaldo and Co. Sampierdarena .. 05,000 a aus 
pe pin Seppe es servo one agp gearing. The Notion aad Oo. eneor™ 23-485 £3,450 £3,450 
iquid in the tanks is circulated through a cooler, and main- | Robert Stephenson and Co., Neweastle-on-Tyne © (per set) . £100,749 £99,414 £99,414 
tained at a constant temperature of about 140 to 160 deg. | Beyer, Peacock and Co., Manchester ‘ £3,920 £3,890 i 
Fah. The valve of this servo motor is operated by the con- | Les Usines de Sormovo, St. Petersburg .. 5272 77,475 _ 
Ss 87,400 86,400 _ 
trolling lever on the driver’s stand. Société des Usinee do Kolemana, ¢ Petersburg 7 19,500 19°00 = 
The action is briefly as follows :—When the driver moves | société Russe des Ateliers Hartmann, St. Petersburg . 1,304 ae ton 1,256 per ton 784 per ton 
his operating lever from the vertical position he closes the | Société — a Nowsky, St. Petersburg - 340 ~ ” = 
q : ‘ : : naers .. oe ” cae 
relay controlling the auxillary motor on the main high-tension American Loc -omotive Company, New York 102,200 100,800 100,800 
reversing switch, and current is switched through to the | Baldwin Locomotive Works, Philadelphia. 3 -— | — = 
stator, and simultaneously the valve of the servo motor is | Société Anonyme eg Couillet : \ 69,995 | Ee | a 
operated. The blades are thus caused to dip in the water of | Société ay a. aera 15,654 | a: | = 
the tank until they are completely immersed and short- | gociété des Usines et Forges d de Gilly | 90,500 _ | -- 
circuited—this corresponding to the extreme position of the | Arthur Koppel, Berlin .. . = £5,500 = 
J. Schichau, gre qa 75,400 = _— 
operating lever. By moving the lever forward the bottom Grane : = 25,000 oie 
rope coils on the drum; and backwards the top rope. The} arm. Jung, Kire Sensiigon, Sieg —_ 68,500 68,500 
only levers the driver handles are his controlling lever, by Spare parts . . = 14,585 14,585 


means of which he can start, stop, regulate the speed, or give 
reverse current to the winding motor, and his brake lever, 
which is interlocked with the controlling lever in such a way 


that the current in the motor is limited as long as the brake | specification did not stipulate in any way that two approved 
firms could not make joint offers. By a single restriction 
the competitors were prohibited from transferring or causing 


is not completely released. 
The safety appliances used in connection with this engine 








American—refrained from submitting an offer. The result 











It is pointed out that the invitation to tender and the | doubt that they are based above all upon the fact that the 
last Roumanian loan raised in Germany gave to the builders 
in that country, if not the right of taking the orders which 
should be reserved to them according to a special clause in 


approved list of firms whose tenders would receive considera- | Moravia, and the Wagon und Tender Fabrik F. Ringhoffer, 
Smichow, near Prague, which tendered jointly on conditions 
absolutely identical with those under which the two groups 
| of Belgian firms above-mentioned had done. 
contended that the Ateliers Métallurgiques and Goldschmit 
on the one hand, and the Usines Métallurgiques du Hainaut 
and |’Energie on the other, had presented the lowest prices for 























































It was further 
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the loan, at least advantages of this kind, and it is concluded 
that the Belgians have consequently been the victims of a 
financial combination supported by diplomatic pressure. 
It is, however, considered that an important point has been 
gained by the admission that an irregularity has been com- 
mitted which there should be occasion to avoid in the future. 
It is stated, though the reason is not clear to us, that the 
acceptance of the Belgian tenders would have represented a 
saving of £2800 as compared with the allocation of these two 
lots also to the German firm. 


THE PROJECTED FRENCH 23,400-TON BATTLE- 
SHIPS. 

IN our issue of April 8th last we gave a forecast and some 
details of the battleships which the French Marine had 
definitely decided to lay down this year. We are now in a 
position to give some further particulars, and to give the 
latest official figures regarding these vessels. In its issue of 
the 11th inst., our contemporary Le Moniteur de la Flotte 
gives a drawing showing the arrangement of the guns, &c., 
on these new battleships, and this we reproduce in the 
accompanying engraving. Two vessels are to be constructed 
according to this plan, the Jean Bart at Brest, and the 
Courbet at Lorient. 

In referring to these new warships, Le Moniteur de la 
Flotte gives a number of figures. Some of these have not 
hitherto been in our possession ; others, again, are slightly 
at variance with those given in our article above referred to. 
There is not a great amount of difference, saving in the case 
of the depth below water-line that the armour belt is to be 
taken. The authority which we quoted in the first instance 
gave this as being 2.50m. Our present source of informa- 
tion gives 1.70m. However, the thickness is the same in 
each case, i.e., 27 cm. amidships and 18 cm. at bow and stern, 
and there is also agreement as to the height to which the 
armouring will reach above the water-line, i.e., 2.35m. 

The displacement is now given as 23,467 tons, which is 
sufficiently near 23,400 to allow of the vessels being talked of 
in round numbers as being of this size. The length between 
perpendiculars is 165 m., say, 541ft.; the maximum breadth 
27 m., say, 884ft.; the mean draught 29ft.; and the draught 
aft 29ft. 8in. The main armament is to consist of twelve 
303 cm.—which is practically equivalent to 12in.—guns. 
These guns are generally for shortness spoken of as ‘‘ 30cm.”’ 
guns, and, taking the statement literally, we gave the 
English equivalent as 11.8in. This, however, is not the 
case; they are, if anything, just over 12in. The angles of 
fire are now given as being 135 deg. for the lowest, and 
140 deg. for the upper guns of the axial turrets, and 180 deg. 
for the side guns. As is pointed out, therefore, a broadside 
of ten big guns can be fired, and eight guns can be fired at 
once either directly astern or ahead. The mountings 
are designed so as to fire one round in 35 seconds. 

The secondary armament is now stated to be twenty-two— 
not eighteen, as was at first announced—14 cm. (5.5in.) guns, 





is 8412; 760 knots at maximum speed with normal provision 
of coal, and 2280 knots at maximum speed with special pro- 
vision of coal. 

The Jean Bart and the Courbet are to be laid down on the 
Ist of August next, and it is anticipated that they will be 
completely finished by the Ist August, 1913. This is very 
greatly in excess of the speed at which French warships are 
generally constructed, and would appear to be an unduly 
optimistic estimate of the time to be taken. 


THE CONVEYANCE OF MACHINERY IN SOUTH 
AFRICA. 

A PAPER dated May 2nd, 1910, has been issued jointly by 
the South African Government Railways and the Porto. E. 
Caminhos de Ferro de Lourengo Marques—ordinarily known 
as the C.F.L.M.—in which are given the limitations and 
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ordinary railway freight rates and subject to the ordinar 
conditions published in the tariff books issued from time 4 
time, provided that the dimensions of the load 
necessitate any special precautions being taken for 
their conveyance. 

In addition to the ordinary tariff rates the following 
additional charges, per lift, will be made for abnormal unite 
of machinery or other heavy weights :—(a) In cases where 
the nature of the load, when not exceeding 35 tons (loaded 
in an ordinary 35-ton truck) necessitates extra expenditure 
by the Railway Department in respect of loading or during 
transit, and for additional cost owing to slow speed, such 
must be paid for subject to a minimum charge of £10 per 
lift ; (6) not exceeding 50 tons, when the nature of the load 
does not necessitate special precautions being taken either jn 
respect of loading or conveyance, ordinary traiff charges will 
be made plus a charge of £50. for the use of a special truck, 

Any additional expense in the case of (6), incurred by the 
Railway Department in respect of supervision, loading or 
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Diagram. B. 


SOUTH AFRICAN 


conditions under which packages of abnormal weight or 
dimensions will be accepted and conveyed from the ports to 
places inland. Three diagrams accompanying the paper are 
reproduced herewith. Diagram A shows the maximum 
dimensions of packages which can be conveyed over the 
N.G.R., C.F.L.M. and C.8.A.R. lines under ordinary con- 
ditions. The N.G.R. and the C.S.A.R. being, of course, the 
Natal Government Railways and the Central South African 
Railways. Diagram B shows the maximum dimensions of 
loading which can be taken over the N.G.R., C.F.L.M. 
and C.S.A.R. lines in special well-wagons. As regards the 
Cape Government Railways, the loading gauge of which is 
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FRENCH BATTLESHIPS JEAN BART AND COURBET 


arranged as shown in the engraving, together with four 
47 mm. (1.85in.) guns. There will also be four submerged 
torpedo tubes in two compartments—one forward and the 
other aft. 

The conning tower is to be protected by 30 cm. (11.8in.) 
and the turrets by 27 cm. (10.63in.) armour plate. The 
other armour employed varies from 7.2in. down to 1fin. 

Figures are given as to the amount of ammunition carried. | 
There are 100 rounds for each of the 12in. guns, 275 for each 
of the 5.5in. guns, and 306 for each of the 1°85in. guns. 
There are also to be twelve torpedoes, 450 mm. (17.7in.) in | 
diameter, as well as thirty explosive mines. The engines are 
to be Parsons turbines, driving four shafts. There are to be | 
four boiler-rooms, and apparently it is not yet decided 
whether the boilers are to be of the Belleville or Niclausse | 
types. They are, however, to be oil-fired. 

The horse-power is stated to be 28,000 and the speed | 
20 knots, instead of 21 knots, as was at first understood. | 
The radius of action with 2700 tons of coal and at 10 knots 


shown in diagram C, full information can be obtained on 
application to the general manager of the lines, Cape Town. 

In the case of loading exceeding these dimensions, full 
details should be communicated to either of the officers 
mentioned hereunder in order that the possibility of their 
conveyance may be considered :—(a) The General Manager, 
C.S.A.R., Johannesburg; or (b) the General Manager, 
C.G.R., Cape Town, the General Manager, N.G.R., Durban, 
or the Engineer Director, C.F.L.M., Lourengo Marques, 
according to route to be conveyed. 

Full particulars of all packages of exceptional weight or 


| dimensions should always be submitted to the Railway 


Department in order that any special arrangements may, 
if possible, be made for their packing and conveyance. 
Senders would obviate considerable trouble and delay if 
drawings showing the dimensions of such packages were sub- 
mitted with their applications. Heavy lifts not exceeding 
35 tons, each of 22401b., loaded in ordinary trucks of no 
greater carrying capacity than 35 tons, will be conveyed at the 
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LOADING GAUGES 


conveyance, ¢.g., such as packing, slow speed, &c., will be 
charged for. The packages will be loaded, conveyed, handled 
and off-loaded entirely at owner’s risk. If the packages are 
for a station situated on other than the Germiston-Vereenig- 
ing, Germiston-Brakpan or Germiston-Randfontein lines, 
special application must be made. Such packages may be 
refused or only conveyed under special terms and conditions 
as may be decided by the South African administrations. 
The administrations do not commit themselves in any 
way to convey the trucks over private sidings. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vu 
correspondents. ) 


RAILWAY TRAVELLING IN 1837. 


Sir, —The following extract from the ‘‘Greville Memoirs 
Vol. 1V., page 11, 1896 edition—may prove of interest to your 
readers, who should, perhaps, be reminded that the journey from 
London to Birmingham was by coach, the railway between thos 
places not being then completed :— 

* Knowsley, July 18th, 1837.—Tired of doing nothing in London 
and of hearing about the Queen and the elections, | resolved to 
vary the scene and run down here to see the Birmingham rail- 
road, Liverpool, and the Liverpool races. So I started at tive 
o'clock on Sunday evening, got to Birmingham at half-past five on 
Monday morning, and got upon the railroad at half-past seven. 
Nothing can be more comfortable than the vehicle in which | was 
put, a sort of chariot with two places, and there is nothing dis 
agreeable about it but the occasional whiffs of stinking air, which 
it is impossible to exclude altogether. The first sensation is a 
slight degree of nervousness and a feeling of being run away with, 
but a sense of security soon supervenes, and the velocity is 
delightful. Town after town, one park and chdteau after another, 
are left behind with the rapid variety of a moving panorama, and 
the continual bustle and animation of the changes and stoppages 
make the journey very entertaining. The train was very long, 
and heads were continually popping out of the several carriages, 
attracted by well-known voices, and then came the greetings and 
exclamations of surprise, the ‘ Where are you going !’ and ‘ How 
on earth came you here?’ Considering the novelty of its esta 
blishment, there is very little embarrassment, and it certainly 
renders all other travelling irksome and tedious by comparison. 
It was peculiarly gay at this time, because there was so much going 
on. There were all sorts of people going to Liverpool races, 
barristers to the assizes, and fe, ohh to their several elections. 
The day was so wet that I could not see the town of Liverpool. 

** July 25th.—I remained at Knowsley till Saturday morning, 
when I went to Liverpool, got into the train at half-past eleven, 
and at five minutes after four arrived at Birmingham with an 
exact punctuality which is rendered easy by the great reserved 
power of acceleration, the pace at which we travelled being mode 
rate, and not above one-half the speed at which they do occasion 
ally go; one engineer went at the rate of forty-five miles an hour, 
but the company turned him off for doing so.” 

have not been able to verify Greville’s statement that a 
driver was discharged for running at forty-five miles an hour, 
but it is on record that very high speeds were attained in early 
railway days. The writer of an article in the Monthly Chronicl: 
reprinted in the Mechanics’ Magazine, August 18th, 1838, pages 
329-35—says that he has ‘“‘ witnessed a velocity of above forty mile< 
an hour with a considerable load, and of nearly sixty miles an hour 
with an unloaded engine.” R. B, P. 

June 13th. 


TYNE AND SOLWAY CANAL, 

S1r,—With reference to the notice in your journal regarding the 
above project, as it is freely admitted by its able engineer that it 
is not put forward as a rival to the Forth and Clyde scheme, with 
which it cannot compete on account of the natural advantages of 
the latter route and the very much greater cost of construction of 
the Solway and Tyne route, my object in writing is to call atten- 
tion to the fact that the interest which the new proposal is exciting 
is additional evidence of the widespread and ever-increasing public 
recognition, first, that a direct ship waterway between our 
eastern and western shores is absolutely necessary ; and secondly, 
that the only feasible route for such a waterway is that selected 
for the Mid-Scotland Ship Canal project. 

I expect soon to be in a position publicly to intimate that a large 
model of the proposed Mid-Scotland Ship Canal, and the district 
which it traverses, will be exhibited in the 1911 Glasgow Exhibi- 
tion of History, &c. CHILTON L. ADDISON SMITH, 

Edinburgh, June 9th. 














June 17, 1Yl0 


_—— 


A NEW SIX-STAGE TURBINE PUMP. 


As a factor in the economical raising and circulation of 
water, the turbine pump is now recognised as possessing 
several advantages under certain circumstances. In the 
accompanying illustrations we show a pump of this class 
designed and manufactured by Drysdale and Co., Limited, 
Yoker, Glasgow. Referring to Fig. 1, which shows a sectional 
elevation of a six-stage horizontal pump, and Fig. 2 where 
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an external view‘of a vertical four-stage pump of similar 
design is given, it will be noticed that the construction has, 
as an important’ feature, a divided outer shell. By removing 
the top half in the case of the horizontal type—Fig. 1—all 
the internal parts become visible, and a complete examination 
can be readily effected. At either end of the outer shell, a 
cover casting closes the casing, one cover carrying the suction 
branch, and the other the delivery branch. 

Within the pump barrel the fixed vanes are carried on five 
annular iron castings, the stationary vanes of the last stage 
being secured to the delivery cover casting. In this way the 
assemblage of the parts is effected by placing in position 

















Fig. 2—VERTICAL FOUR-STAGE PUMP 


alternately an impeller casting, and a division piece with its 
attached fixed vanes until the suction end cover is reached. 
A thrust block carried at this end of the shaft works in a 
gland forming part of the cover. At the other end the 
shaft, where it projects through a stuffing-box in the 
delivery end cover, is fitted with a phosphor bronze 
Sleeve. Passing next through an oil ring bearing, the 
shaft terminates in a rubber pad flexible coupling providing 
the connection with the motor or other source of energy. 
The impellers are of phosphor bronze, and distance pieces 
of the same material are disposed in the form of sleeves 
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on the shaft between each impeller casting. The guide vanes 
are also of phosphor bronze, and are carried as shown on the 
cast iron division pieces. At the suction end of each im- 
peller a white metal ring attached to the division pieces 
secures the water-tightness of each stage. On the other side 
of the impeller casting a similar purpose is served by another 
white metal casting, which, bolted to the next division piece, 
bears against a lip on the impeller casting, and at the same 
time embraces the shaft at the phosphor bronze distance 
sleeve. The impeller elements thus rotate each in its own 


LAUNCHES AND TRIAL TRIPS. 


Sip Brau, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of tke Soc. Gle. de 
Transports Maritimes ; dimensions, 325ft. by 41ft. beam ; engines, 
constructed by the builders ; trial trip, June 8th. 

JANUS, steel screw steamer ; built by Palmer’s Shipbuilding and 
Iron Company ; to the order of Archibald Currie and Co., of Mel- 
bourne ; dimensions, 400ft. by 53ft. by 37ft.; trial trip, June 9th. 

TADORNA, steel screw steamer; built by Swan, Hunter and 
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Fig. 1—SIX-STAGE HORIZONTAL TURBINE PUMP 


chamber, but axial thrust has been eliminated by providing 
an opening near the boss of each impeller, whereby pressure 
on either side of the casting is equalised. The thrust-block 
merely serves to prevent creeping of the shaft and to ensure 
proper alignment between the fixed and moving parts. 

On the delivery side the makers recommend the installa- 
tion of a sluice valve and a non-return valve, the former 
giving the requisite control and the latter safeguarding: the 
pump against water hammer. Where there is a suction lift 
the pump must be charged by some means before it is started, 
and for this purpose an ejector, or small vacuum pump, is 
recommended, as in this case no foot valve is required on the 
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Fig. 3—FOUR-STAGE EFFICIENCY CURVE 


suction branch. If other means of charging are adopted, such 
a valve must be arranged well below the level of the suction 
water. Under these circumstances the pump may be charged 
either by means of a by-pass and cock from the rising main 
or by hand through a filling funnel provided for this purpose 
at the delivery end. It is well known that ordinary non- 
return and foot valves may close with considerable shock and 
do great damage should the driving power attached toa high- 
lift pump be suddenly interrupted. To meet this contingency 
on these pumps Messrs. Drysdale have designed a slow-closing 
foot valve whereby in case of accident the'column of water 
in the delivery pipe and within the pump is brought slowly 
to rest. 

In Figs. 3 and 4 are shown characteristic curves obtained 
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Fig. 4—SIX-STAGE EFFICIENCY CURVE 


by the makers. That shown in Fig. 3 represents the per- 
formance of a 4in. six-stage turbine pump, and in Fig. 4 a 
6in. six-stage. In each case the speed was constant at 1440 
revolutions per minute. The smaller pump has a normal 
output of 105 gallons per minute against a head of 225ft., 
and the larger pump 400 gallons against 500ft. head. 





THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. — 
The next committee meeting of this Association will be held at 
Balfour House, Finsbury-pavement, E.C., the 21st inst., at 2.30 p.m. 


, duty during the lighting load, which lasts from 6 p.m. to 10 p.m. 
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Wigham Richardson, Limited ; to the order of the Cork Steamship 
Company, Limited ; dimensions, 275ft. by 36ft. beam ; to carry 
2450 tons ; engines, triple-expansion, constructed by the builders ; 
launch, June 9th. 

MORHILDA, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Donald Steam- 
ship Company, Limited, of Bristol ; dimensions, 230ft. by 364ft. 
beam ; to carry 2000 tons ; engines, triple-expansion, constructed 
by the North-Eastern Marine Engineering Company ; trial trip, 
June 9th. 

Harpacts, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of J. and E. Harrison, Limited, of London ; 
dimensions, 441ft. by 53ft. 6in. by 31ft. 8in.; engines, triple- 
expansion, 28in., 45in., 75in. by 5lin. stroke ; constructed by the 
Central Marine Engine Works ; trial trip, June 11th. 








THE MACHINERY Users’ ASSOCIATION (INCORPORATED).—T'he 
annual general meeting of this Association will be held on Wed- 
nesday, June 15th, at 3.15 p.m., at the Westminster Palace 
Hotel, Sir W. H. Holland in the chair. 

MANUAL OF STEAM ENGINEERING.—The New York Belting and 
Packing Company, Limited, is issuing to bond fide applicants a use 
ful pocket-book dealing with the generation of steam in boilers and 
its use in engines. It does not contain descriptions of engines and 
boilers, but those general facts about their use which the intelli- 
gent mechanic may now-a-days be expected to know. It has, for 
example, notes on boiler and engine testing, with tabies necessary for 
making the simple calculations required. But besides such general 
matters as these it gives data as to the power required to operate 
different forms of feed pumps, the leading particulars of different 
kinds of steam engines, square inches of surface supported by 
stay bolts, and soon. It is a thoroughly useful little volume. 


DAIMLER INSTRUCTION Book.—A book of instruction on the 
use of the Silent Knight engine has just been issued by the 
Daimler Motor Company (1904), Limited, of Coventry. The book, 
which is neatly got up in pocket-book form, contains not only a 
description, with illustrations, of all the mechanical parts of the 
Daimler car, but it is full of directions as to how each part is to be 
looked after, and of the best remedies to apply in case of trouble. 
It is, in fact, a sort of vade-mecum for the driver of a Daimler car. 
Much, however, of the information—see, for example, the section 
on ignition, or the instructions to drivers—is of quite general 
application and may be studied with advantage by the owner of 
any make of car. The k, moreover, concludes with a lot. of 
general information for the tourist, and space is reserved for short 
logs of runs and so on. 

THE SOCIETY OF ENGINEERS.—The third vacation visit of the 
present session took place on Wednesday, June 15th, 1910, when, 
by the courtesy of Mr. Maurice Fitzmaurice, C.M.G., a party of 
members of the Society and their friends visited the site of the 
new County Hall of the London County Council on the south side 
of the Thames at Lambeth. The site for the building occupies an 
area of over five acres, of which about one and a-half acres is 
reclaimed from the river Thames, and is bounded on the east side 
by Belvedere-road, and on the south by Westmiuster Bridge 
Approach. The river is excluded by an embankment wall similar 
to the Victoria Embankment on the opposite side of the river. The 
embankment wall is founded on the London clay formation at a 
depth of about 20ft. below Ordnance Datum, and the whole area 
behind the wall is to be covered with a raft of concrete 5ft. thick, 
resting on the Thames ballast at a level of 8ft. below the same 
datum On this raft the building will be erected. We have 
already referred to these operations. 

CONDENSING WATER for the generating station of the Hot 
Springs Water Company, Hot Springs, Ark., was formerly taken 
entirely from the discharge of the famous springs, which found its 
way down a dry steam bed near the plant. These waters issue 
from the ground at a temperature of 160 deg. Fah., but are aug- 
mented by quite a large flow from cold springs in the neighbour- 
hood. During the winter and spring the waters reached the plant 
at a temperature of 70 deg. Fah., but in summer, on account of 
the interruption of the supply from the cold springs, the tempera- 
ture would run as high as 90 deg, thus severely taxing the con- 
densers at the times of peak load. A small pumping plant 
formerly used for thé city supply is still maintained for emergency, 
and draws water from the river. From it an 8in. pipe, two miles 
long, connects to the city mains at a point near the dry bed of the 
creek. A tee was, therefore, put in at this point, so that the 
pumped water could be discharged into the creek bed. On warm 
days the pumps are started at 4 p.m., and run to full capacity 
until 9 p.m. The water finds its way down te the generating 
station in about two hours, and is thus available for condensing 
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PADDLE STEAMER MOUNTAINEER 


A. AND J. INGLIS, LIMITED, GLASGOW, BUTLDERS 
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A NEW WEST HIGHLAND PADDLE STEAMER. 


THE well-known passenger fleet of David MacBrayne, 
Limited, Glasgow, has recently been augmented by the 


delivery from the builders, A. and J. Inglis, Limited, of the | 
The vessels belonging to Messrs. | 


vessel herewith illustrated. 
MacBrayne have long been popular with the many tourists 
who annually visit the Western Highlands and Islands of 
Scotland, and in the recent addition the company’s previous 


The promenade deck extends the 
full width over the paddle-boxes, such an arrangement 
facilitating the transhipment of motor cars and other 
vehicles. A close bulwark and wind screens extend all rouna 
this deck. 

The engines, of which a general view is given in the 
accompanying ljne engraving, are of the compound diagonal 
direct-acting ‘type, with cylinders 204in. and 38gin. 
in diameter by 48in. in stroke. A small reversing engine 
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attention to the comforts of its passengers will be found fully | 


maintained. 

The vessel, which has been named the Mountaineer, has a | 
continuous main deck from stem to stern, surmounted by a | 
promenade deck about 105ft. in length. Under the main 
deck forward there is accommodation for the sailors and fire- 
men, and, immediately abaft this, for the officers. A large | 
dining saloon extends beneath the main deck behind the 
engine-room, and beneath the promenade deck, both in front 
of and behind the paddle-boxes there are large passenger 





ENGINES OF THE MOUNTAINEER 


with a cylinder diameter of 6in. and a stroke of 
13in. is also found in the engine-room. Cast steel has 
been used throughout the engine details wherever possible 
in order to reduce the weight of the machinery. The 
paddle-wheels are feathering, and are fitted with curved 
wooden floats. A haystack boiler, which type, in the 
owner’s opinion, is the most suitable for this class of 
vessel, supplies steam to the engines. This boiler 
has a diameter of 12ft., a height of 11ft. 6in., a heating | 
surface of 1270 square feet, and a grate area of 80 square 


——=:,! 


feet. When running at 60 revolutions per minute 
can develop 600 indicated horse-power. Throughout the 
| boat electric lighting is fitted. The length of the vessel 
| between perpendiculars is 180ft., the breadth moulded 20f¢ 
| the extreme breadth 41ft., and the depth moulded to maj, 
| deck 8ft. 


the engines 
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DOCKYARD NOTES. 


THE Irresistible (battleship), which was recently with. 
drawn from the Home Fleet, will be paid off at Chatham 
to-day to undergo an extensive refit, the cost of which will be 
upwards of £80,000. 


OWING to the satisfactory reports received from small ; raft 
relative to the working of their wireless apparatus, it has 
been decided to equip similarly the torpedo gunboat Sharp- 
shooter, at Devonport. The apparatus will be housed in a 
room on the upper deck, with a silent cabinet adjoining, the 
machines supplying the power being placed below the 
water-line. 


COALING at Malta, the battleship Swiftsure took in x65 
tons in two hours and twenty-nine minutes, an average of 
326.4 tons per hour. 


THE two American battleships which will be authorised 
by this year’s Naval Bill are to be approximately 27,000 
tons. Their main armament will be ten 1l4in. guns. Last 
year’s ships are approximately 26,000 tons, and will carry 
12in. guns. The Navy Bill has yet to become law, as the 
Senate has made various small alterations in it, which wil] 
have to be thrashed out in Joint Committee of the two 
Houses, but the Dreadnought programme is bound to stand, 
and the Navy Department is preparing to have the ship: 
built with the least possible delay. 


IT is officially announced that the allowance to dockyard 
men for working in confined spaces—namely, 14d. per hour— 
is to be constant, whether the time of such working is or is 
not within the dockyard working hours. Oilskin combina 
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tion suits will be lent from the loan tool store to men 
employed in oil fuel spaces in ships. 








MANCHESTER GEOLOGICAL AND MINING Soctety.—A_ special 
meeting of the members will be held at Queen’s Chambers, 5, John 
Dalton-street, Manchester, on Tuesday, June 28th, 1910, at 5 p.m., 
when a paper will be read by Mr. James Lomax on ‘‘ The Discovery 
of a Large Lepidendroid Tree from the Arley Mine, Chequerbent, 
and its Correlation.” 
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TWO NEW VALVES. 


THERE are many considerations to be taken into account 
a steam power user is considering the adoption of 
superheated steam. In the first place some method of con- 
trolling the temperature of the superheat to suit the engine, 
without the introduction of numerous pipes and valves, is 
desirable. Secondly, it is essential to equip the plant so 
that it is possible to use saturated steam in case of trouble or 
accident with the superheater. A valve which enables either 
of these functions to be carried out has been invented by Mr. 
Charles I). Tetlow, of Hollinwood. The accompanying illus- 
tration, Fig. 1, shows diagrammatically the arrangement of 
pipes between the boiler, superheater and engine which this 
valve requires, and in Figs. 2 and 3 are shown a sectional 
elevation and general view of the valve itself. 

In the arrangement of the system, the superheater of any 
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Fig. 1—-ARRANGEMENT OF PIPES AND SUPERHEATER 


type may be placed either in the superheat chamber as shown 


in the diagram, Fig. 1, which is the preferred method ; or, if 


space will not permit, in the downtake at the back of the 


boiler. Steam is led from the boiler by means of the usual 


pipes which are arranged to allow for expansion and con- | 


traction, two valves only being required instead of three as 
is customary. At a certain point in the pipe system, and as 
near as possible to the main steam range, a thermometer is 
introduced in such a place that the temperature of the steam 
can be ascertained. The position of the valves is shown 
in Fig. 1. From the stand pipe on the boiler, the steam 
pipe is connected up to the special controlling valve which is 
constructed so that steam may be passed either through the 
superheater or direct to the engine. In the downtake at the 
back of the boiler is provided a suitable damper by which 
the attendant can either confine the gases to the boiler flues 
proper or pass them through the superheater chamber as 


in 
pan w 





From Boiler 
] S 


1 
To Superheater 


Fig. 2-STEAM CONTROLLING VALVE 


shown. In Fig. 2 it will be observed that the valve has 
three valve faces, but only two seatings. The valves D and 
I are actuated by the same spindle and hand wheel K, W, 
and their relative positions are fixed, the seating S being 
common to both. At the lower end of the spindle K, isa 
valve F which admits steam to the superheater. When highly 
superheated steam is in use, the steam from the boiler is 
passed from the branch A through the valve F—which is 
raised by the collar G on the spindle—to the branch C, the 
valve E being closed against the seat S. When the steam 
from the boiler is to be passed direct to the engine it may go 
by way of the branch B, the valve D being open. It 
will be seen that when the spindle is in the position shown 
in the drawing the valve F acts as a non-return valve on the 
superheater branch. It is, however, dependent on the 
position of the collar G for a portion of its work. By 
rotating the hand wheel and spindle, the collar G comes in 


contact with the point L of the valve, when the spindle will 
have been raised a distance equal to H. Now the valve E 
when completely opened is distant from its seat twice the 
distance H, so that as the collar G has risen a distance H, 
the valve I will have closed to a similar extent, thus the 
steam from the boiler takes the path B full bore direct to the 
engine, and the valve F has remained closed owing to the 
pressure on top plus its own weight. | When the hand wheel 
is further rotated the valve EK. goes to its seat and closes the 
opening direct to the engine. Simultaneously the collar G 
has raised the valve F from its seat, and as the valve EF 
travelled a vertical distance equal to H, the valve F has been 
raised a similar distance which is equal to the lift or bore of 




















| 
| 
| Fig. 3-STEAM CONTROLLING VALVE 


| the valve, thus steam is admitted full bore to the super- 
| heater. Further, during the process of closing the passage 
| direct to the engine, the distance through which the valve E 
| closes, causes the valve F to open to an equal extent, and 
| the two quantities of steam which will pass at the same 
| time to the engine and to the superheater will be equal. 


| Thus it is possible to send saturated and superheated steam | 


through the valve simultaneously in the desired propor- 
tions, the saturated steam lowering the temperature of the 
superheated steam at its exit from the superheater. 

§ Some of the advantages claimed for this valve are :—(1) The 
| whole is worked by one hand wheel and spindle; (2) each 
valve inlet is controlled independently of the other; (3) each 
| valve admits full-bore steam; (4) each valve can be used 
| simultaneously to admit steam two ways; (5) expansion and 
| contraction do not affect the tightness of the valves. The 
| body of the valve is of steel, and the seatings are made of a 
| special nickel alloy to withstand the effects of the high tem- 
| peratures. 

| The accompanying illustration, Fig. 4, 


represents a sec- 














Fig. 4-COMBINED CHECK AND STEAM VALVE 


tional view of a new combined check and feed valve for steam 
boilers, which has been devised by the same inventor, Mr. 
Tetlow claims for this valve that it is more accessible than 
other valves of the kind while the boiler is under steam, and 
that the position of the hand wheel below the valve makes 
the regulation of the feed more easy. The feed-water from 
the pump enters the valve at A, and after passing through 
the annular space surrounding the valve V,flows through the 
copper elbow P, which allows for all stresses due to expansion 





and contraction, and then finds its way into the boiler by way 


of the two non-return valves V? V*. 3efore proceeding 
further with the description of the action of the combined 
valves, attention may be called to the design of the valve O. 
It will be observed that the shapes of the valve V, casing C, 
and seating are such that the water, together with any foreign 
substance, entering is carried over the seating without imping- 
ing upon it and doing damage It is also such that the 
quantity of water admitted can be regulated by the vertical 
movement of the valve V relative to the seating, or by con- 
tracting the area of admission. The complete valve is made 
up of three portions, L, P,O The portion L is attached to 
the boiler front, and the casing is of steel; the elbow P is 
made of copper, and the portion O is of cast iron, the valves 
and seatings within the casings being of specially tough 
metal to resist corrosion and cutting action. 

The wheel for operating the valve has a spindle which 
works in an outside crosshead supported by pillars. The 
gland is provided with a simple means of adjustment giving 
an equal pressure on the packing. To obtain definite know- 
ledge of the condition of the inner valves the valve V is first 
closed by the hand wheel, thus leaving a volume of water 
| between the valves V V7. The valve V? will be closed by 
| reason of its own weight, plus that of the water above it. 
The small pet-cock D is now opened, and the water between 
|V and V®* is drained off, after which, should there 
| 
| 
| 
| 





| be a drip action it will prove that one or both of the valves 
is or are defective. Now between the valves V?and V* is also 
a plug of water, and the valve V* is being held on its seat by 
the boiler pressure on top. To test whether the valve V* is 
in good condition the pet-cock D? is opened and the water 
| drained off. Should a drip action ensue, the attendant will 
| know that the valve V? cannot be examined, owing 
| to the danger of scalding by leakage past the valve V’. If 
the valve V* is steamtight and a drip action continues 
| through the pet-cock D, it will prove that the valve V is defec- 
| tive and requires attention, and though the valve V is 
| imperfect, the accessible valve V? can be removed and 
| examined whilst there is pressure in the boiler and while the 
feed apparatus is at work ; as in almost any case the leakage 
past V will be minute, and it already is known that V” is 
tight. The dotted flange F on the valve L is provided to 
| allow of examination of the internal feed pipe, and the valve 
L can be supplied with or without the hand wheel, spindle, 
| and cross bar shown. Both types of valve are being made 
by Schiiffer and Budenberg, Limited, Manchester. 





INTERNATIONAL RAILWAY CONGRESS. 


ON July 3rd the International Railway Congress will open 
| at Berne, and a few words about this Institution will probably 
| be welcomed. 

The Congress was formed in 1885, as a result of a meeting 
of railway men in Brussels to celebrate the jubilee of the 
first railway in Belgium, to promote the progress and develop- 
ment of railways. It is composed of railway administrations 
and of Governments. The latter may send as many delegates 
as they think proper, and railway companies are entitled to 
|one delegate for 100 kiloms. (62 miles), two delegates for 
300 kiloms. (186 miles), three delegates for 500 kiloms. (311 
miles), and an additional delegate for each further 500 
kiloms., but eight delegates is the maximum. 

The affairs of the Congress are governed by a permanent 
commission, sitting in Brussels, of whom Lord Stalbridge, 
Sir George Armitage,- Sir Henry Oakley, and Sir Frederick 
Harrison are members. This commission decides upon the 
subjects to be dealt with at the next quinquennial Congress, 
and ‘‘reporters’’ are appointed to deal with the subjects ; 
under some headings there is more than one “ reporter,’ in 
order that, say, British, American, and European practice 
may be dealt with separately. 

The ‘‘ reporter ’’ generally commences the consideration of 
his subject by addressing, through the secretary of the 
Congress, to the companies affiliated—which practically 
includes every railway in the world, Germany, after holding 
aloof from the commencement in 1885, having joined in 
1905—a list of questions. What ground these cover may be 
| judged from a consideration of the list sent out by Mr. 
| Alexander Ross, of the Great Northern Railway, as to the 
first question on the list given in our issue of October 18th, 
1907. 

Subject 1 for discussion at the eighth Congress is :—‘‘ (a) 
Reduction in the number of joints by increasing the length of 
the rails ; maximum length to be adopted for ordinary track 
rails ; the welding of rail joints. (b) The strengthening of 
rail joints.’’ Mr. Ross is the “‘ reporter ’’ for countries using 
the English language, and he sent out 162 circular letters, 
making the following inquiries :—(1) Are you considering the 








| reduction of the number of joints in the running line by 


| lengthening the rails ? 


(2) What is at present the normal 


| length of rails youemploy? (3) What have been, during the 


| last 


ten years, the variations in this normal length ? 
(4) Do you intend further to increase the length? (5) 
What is, in your opinion, the maximum length admissible 
for the rails in the running road? (6) What are the reasons 
that lead you to the conclusion that there is a maximum 
limit to the length of rail? (7) Has not the use of long rails 
led you to adopt special arrangements (a) for the laying of 
short rails in the curves; (b) for the shape and dimensions of 
the holes in the rails and in the fish-plates; (c) for the play 
allowed for expansion of rails at the joint? (8) The tempera- 
tures to be considered for the expansion of the rails—miaxi- 
mum (in sun), minimum? (9) Do you employ special 
arrangements to slacken the fish-bolts and allow free 
play for expansion? (10) What kind of ballast do you 
use, and average depth under the sleeper? (11) Do you 
use a special ballast or a special cross section at the 
joint ? (12) Maximum load on a pair of wheels, as shown 
on diagram? (13) What are the most recent types of joints 
that have been employed by your company? (14) Since 
what date have you employed these joints? (15) If you 
have made any experiments please communicate the results. 
(16) What older types of joints have these later types been 
intended to replace? (17) Have you tried to improve the 
joints of lines already in use without changing the type of 
rail? (18) Ifso, what methods have you adopted and what 
results have you obtained? (19) In case of re-laying any 
part of the main lines with worn rails have you tried to 
remedy the deformation of these rails by re-cutting the ends, 
by straightening, or by other means? (20) What means do 
you adopt to prevent the wear of fish-plates and of the bear- 
ings of the fish-plates on the rails? (21)=To: what do you 





attribute the depression of the joint thatlisfobserved after 
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some years of service? (22) Is it, in your opinion, a purely 
local deformation of the ends of the rails, or, on the con- 
trary, the effect of the general curvature of the rail in 
elevation? (23) To what do you attribute this curvature? 

It goes without saying that the answers to these inquiries, 
aldres el, as we have said, to 162 companies, would afford 
very valt ale information, and it is information that is very 
rarely vouchsafed to any but a railway officer. But we are 
anticipating. On the receipt of the replies to his inquiries 
the ‘* reporter ’’ prepvres his report, in which he summarises 
briefly the practices of the various railways, sometimes makes 
comments thereon, and then draws his ‘* general conclu- 
sions,”’ followed by a summary, and, finally, his own 
conclusions. 

In due time these reports appear in the English, French, 
and German editions of the Bulletin of the International 
Railway Congress Association, and copies of the reports 
themselves are sent to the companies who are members of 
the Congress. 

When the Congress meets its work is divided into sec- 
tions. At Washington there were five sections—I. Way and 
Works ; Il. Locomotives and Rolling Stock ; III. Working ; 
IV. General ; V. Light Railways. The delegates may join 
any or all of the sections. To these the various reports are 
referred and discussed after the ‘‘reporter’’ has given a 
summary of his report. The section then draws up its own 
conclusions, which may or may not agree with those sub- 
mitted in the paper, and these, together with a résumé of 


the discussion, are sent to the general meeting of the Con- | 


gress, which, as a rule, adopts the conclusions of the 
section. 

The proceedings are open to the Press, and will be 
reported as fully as space permits in these columns, but the 
most complete accounts appear in the above-named 
Bulletin, the English edition of which is in its fourteenth 
year. The meeting at Berne this year will last nearly a 


fortnight, and the attendance expected is very large. 


MUNICIPAL ELECTRICAL ASSOCIATION. 
No, I. 


THE annual conference of the Incorporated Municipal 
Electrical Association commenced in Glasgow on Tuesday, 
and concludes to-day (Friday) with the annual business 
meeting, when the Council and officers will be elected for the 
year 1910-11. Mr. W. W. Lackie, City Electrical Engineer 
at Glasgow, delivered his presidential address on Tuesday, 
after a warm welcome by the Lord Provest (the Hon. A. 
McInnes Shaw), and the remainder of the week has been 
devoted to papers and discussions, intermixed with visits to 
works in Glasgow and district, and also in Edinburgh, 
where the Association held a meeting on Wednesday. 

In his presidential address Mr. Lackie expressed his 
opinions upon a number of debatable points in connection 
with electricity supply. He dealt with the long-standing 
quarrel between electrical contractors and municipal electri- 
cal undertakings as to the unfairness of the latter under- 


taking the wiring and fitting of premises. As the Association | 


was instrumental in securing the deletion of a clause in the 
Electricity Supply Bill of last year, which would have pre- 
cluded municipa ities from doing this work, it is needless to 


point out that Mr. Lackie, as a then vice-president, is not | 
' extracts the air on the suction side of the pumps, the other | 


one of those who would agree to the contractors’ demands in 
this matter; indeed, on the question of the erection of main 
fuses and switches and the connection and disconnection, 
repair, &c., of meters he does not consider he is doing 
violence to the reputation for efficiency of the local 
contractors when he stated that there is not an 
electrical contractor in Glasgow, nor in any other 
municipal area, who is as qualified to undertake the 
work as cheaply or as well as the municipalities 
are doing it at the present moment. Mr. Lackie 
also strongly urged that there should bea rigid parliamentary 
protection of electric supply authorities— either municipal or 
company—from the depredations of neighbouring electric 
supply undertakings, this apparently having reference to a 
proposal which was made last year by a private company to 
lay cables along certain Scottish railway tracks, and to 
supply large works en route. For this no parliamentary 
powers would have been necessary. Depreciation was dealt 
with, and the view taken that depreciation of value is met 
by the sinking fund repayments. Decreased efficiency should 
be met by a special depreciation fund, if the ordinary main- 
tenance is not sufficient for the purpose. Obsolescence might 
be provided for in addition, if the undertaking were in a 
sufficiently good financial position ; but it is illegal to create 
a deficit by setting aside a sum either in the name of deprecia- 
tion or of reserve. After a reference to the reduced output 
caused by the use of metal filament lamps, a sort of grim 
satisfaction was expressed that no such radical change in the 
efficiency of motors can take place. The last point dealt 
with was systems of charging, and Mr, Lackie reiterated his 
well-known opinion that all charges should be based on the 


load factor of each con-umer, and where classification is | 
On | 


possible, on the average load factor of any one class. 
this basis he foresees the possibility of a flat rate being 
adopted, or rather a series of flat rates for different con- 
sumers, or various kinds of consumers. A rating committee 
might be appointed, and sit once or twice a year to hear and 
settle cases in dispute. Finally, it was suggested that the 
time may be approaching when electricity would be charged 
at so much per ten un‘‘s. 

The presidential address was followed by two papers dealing 
with the commercial advancement of electric supply, by Mr. 
A. C. Cramh, of Croydon, and Mr. H. Collings Bishop, of 
Newport (Mcn.). These gave in great detail the need for, and 
essentials of, ‘‘ publicity ’’’ and sales departments managed 
by central station engineers, and some haid things were 
again said about the wiring contractor, whose only advocate 
during the discussion was Mr. C H. Wordingham, a past- 
president of the Association, and now electrical engineer to 
the Admiralty. It was said that the wiring contractor’s 
main object is to get the consumer to put in as many lamps 
as possible, and as expensive apparatus as possible, without 
caring in the least about efficient light distribution or 
economy in use of apparatus. Upon this peg is hung the 
argument that it is absolutely necessary that the electric 
supply department should take the matter in hand and deal 
with the consumer in a more rational manner. Experience 
was quoted to show that consumers prefer to be dealt with 
by the supply authority, and the experience of gas companies 
co.firms this. The other outstanding feature of a detate on 


matters of minute detail was the expressed intention of the 
borough electrical engineer at Ipswich to train lady can- 
vassers as a better means of pushing the sale of domestic 
electrical apparatus. 

On Wednesday, in Edinburgh, two papers on ‘‘ Exhaust 
Steam and Mixed Pressure Turbines’’ were read. The first 
was by Mr. F. A. Newington, Chief Electrical Engineer to 
the Edinburgh Corporation, and described the exhaust steam 
turbines and direct current dynamos and ccndensing plant 
at the McDonald-road station. The novel features of the 
plant are contained in the condensing arrangements. When 
the McDonald-road station was designed, the intention was 
to. use cooling towers, but the idea had to be abandoned 
owing to the fear that the towers would be unsightly and 
might cause a nuisance. After various suggestions had been 
considered and abandoned, it was decided to utilise the water 
of Leith main sewer for condensing, and to extend the 
generating plant by means of exhaust steam turbn*s The 
sewer is 6ft. 6in. inside in diameter, and 22ft. 
level of the road. A shaft, 26ft. in diameter, formed of cast 


diameter as the cast iron shaft, was continued downwards for 
about another 9ft., that is, to the bottom of the sewer. 
sinking of the cast iron shaft did not give rise to any 
difficulties, but the building of the lower briek ring was more 





great deal of rain, and trouble was caused by the ground 
slipping in. This ring was built in sections, each a few feet 
| wide. 
| means for carrying the water while the brickwork of the old 
sewer was being removed. The method adopted was as 
follows :—The top part of the brickwork for about one-third 
of the circumference was removed; an iron trough formed 
out of an old Lancashire boiler cut in two longitudinally 
was then inser‘ed into the brick sewer, the ends projecting 3ft 
or 4ft. beyond the shaft, both up and down stream, the 
joints between the sewer and the ends of the trough being 
made as watertight as possible. 
inside the shaft was next demolished, the floor of the shaft 
| completed and the temporary trough removed. On account 


| of the heavy rainfall at the time, the sewer was more or less | 


| in flood, which increased the difficulties. Four suction pipes, 
}each 18in. inf diameter, and one discharge pipe, 26in. in 
diameter, are laid from the shaft to the station. 


The end of the discharge p'pe in the sewer is water-sealed so 
that a syphon action is maintained. Four 14in. motor- 


driven centrifugal circulating pumps, each with a capacity | 


of 182,400 gallons per hour, are placed in the basement 
of the boiler house, each pump having a separate suction 
pipe from the shaft. The pumps deliver into a common 
pipe 26in. in diameter, to which is connected a 
Bailey and Jackson rotary strainer. From this the 
| circulating water passes through the four condensers back 
through the rotary strainer, and then is returned to the 
sewer. The centrifugal pumps are 16ft. above the average 
level of the water in the sewer, and the highest point of the 
| pipe system is 30ft. above the pumps, or 46ft. above the 
sewer water level, but on account of the pipes forming a 
_ closed system, the average head against which the pumps 
work is 15]b.—that is, 8 lb. suction head and 7 lb. delivery 
| head. As there is a very considerable quantity of air in the 
water, two air extracting pumps have been provided ; one 


| the air on the delivery side. By this means the syphon 
| action is maintained, and the pressure at the highest point 
| of the pipe system averages about 20in. of vacuum. At first 
| the pumps were intended to work on the dry system, but as 
| there was some difficulty in getting the force pumps to work 
| properly, one line of each air pump was altered, so that it 
| now delivers the condensed steam to the force pump, the 
other two lines working dry. 

At first the idea of using sewage for condensing does 
not sound very promising, but at Edinburgh it has 
proved thoroughly successful. The quantity of water is not as 
| large as one would wish, but is sufficient for a maximum 
| output of about 10,000 kilowatts. 
5 p.m., that is, at the time of the top load in winter, the 


and other industries stopping for the day. The chief troubles 





| grids, each 5ft. high and 3ft. 6in. wide, with vertical bars 
| Spaced gin. apart. These are kept clean by scrapers auto- 
| matically worked by a small motor. This arrangement 
| answers fairly well, but a certain amount of scraping by 
| hand is necessary at the time of top load. Further straining 
is done by a Bailey and Jackson rotary strainer, which is 
placed between the pumps and the condensers. This strainer 
| has already been described in connection with the Greenwich 
power-house of the London County Council. The tempera- 
| the winter and 70 deg. Fah. in the summer. This plant was 
referred to in our issue of January Ist, 1909. 

At present only two exhaust steam turbos have been 


| engines for two more exhaust turbines. The turbines are of 
the Rateau type, running at 1250 revolutions per minutes. 


| The guaranteed output of each set is 1200 kilowatt, about | 
| 2200 ampéres and 560 volts, with 45,600 lb. of steam per | 
hour at a pressure at the inlet to the turbine not exceeding | 
14.7 1b. per square inch absolute, and at the exhaust 1.3 1b. | 
The capital cost of the whole | 


absolute, say 27f in. vacuum. 
scheme was only £7 9s. per kilowatt, and the economy shown 


cent. in cost per unit generated. Mr. Newington’s experi- 
ence satisfies him that those who regard exhaust steam 
turbines as a passing fashion are decidedly wrong. 


existing electricity supply stations 
pressure turbines, and was preparei by Mr. Ashton Bremner, 
electrical engineer to the Burslem Corporation. In 1908 Mr. 
Bremner advised his Council to extend their electricity works 
by installing a 600-kilowatt Bellis-Siemens mixed pressure 
turbo-generating set, the plant being so designed that it 
could be used either as auxiliary power on exhaust steam, or 
as stand-by plant on live steam. As the original sets in the 
station were running non-condensing, the whole of the 
exhaust steam can be utilised in the turbine to produce 
additional power without increasing the cost of coal and 
water. The following figures are given as showing the gain 
due to the turbine during April, 1910 :—In April, 1909, with 





the reciprocating engines only, coal per unit generated cost 


below the | 


iron segments bolted together, was+unk down until the top of | 
the sewer was reached and a ring of brickwork, of the same | 


The | 
troublesome, as during this part of the work there was a | 


The chief difficulty arose in providing temporary | 


The remainder of the sewer | 


Straining | 
screens are fixed in the shaft just in front of the suction pit. | 


Unfortunately, about | 


| flow is considerably reduced in consequence of paper works | F , I 4 ; 
| i - mn 9 | S.W.—A copy of this company’s new list of electrical supplies has 


are efficient straining, and getting rid of the air in the water. | reached us. 


The straining arrangements in the shaft consist of three iron | 


| and accessories are given. 
| extensively used by some of the leading electric lighting con 
| tractors, 
| ture of the water in the sewer averages about 60 deg. Fah. in | 


installed, but there is sufficient steam from the reciprocating | 


has been very marked. There has been a saving of 30 per | 


The second paper on Wednesday dealt with extensions to | 


by means of mixed | proved, and it was with a sense of satisfaction that both the 
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.244d. and water .071d. In April, 1910, with combinatio 
of turbine and reciprocators, the respective figures ae 
.184d. and .028d., the total showing a gain of 32 per cent 


CATALOGUES. 


DonovAN AND Co., Barwick-street, Birmingham, 
electric bell material, switches, and telephones. 

FIELDING AND Ptatt, Limited, Atlas Works, Gloucester, This 
is a pamphlet descriptive of the ‘ Fielding” safety lanpless oil 
engine. 

DRABBLE AND«SANDERSON, Ebenezer Works, Shettield. Fron 
this firm we have received a well-compiled price list of saws files. 
and saw-mill sundries. oe 

Crompton AND Company, Limited, Salisbury House, London. 
wall, E.C.—A well-compiled little pamphlet to hand from thig 
company deals with moving iron electrical instruments 
tinuous and alternating-current circuits. 

C. A. VANDERVILLE AND Co., Warple Way, Acton Vale, London 
W.—A pamphlet dealing with electric fans, punkahs, and smali 
electric motors has been sent to us by this firm. 
| JOHN Dvapit, AND Co., Failsworth, Manchester. The third 
edition of this firm’s catalogue contains prices, illustrations, and 
| particulars of movable and extensible electric light tittings, textile 
| and airship accessories. 

CHARLES PRICE AND Son, Broadheath, near Manchester, 
Paraftin and petrol engines with from one to four cylinders, and 
| adapted to driving pumps, electric generators, air compressors 
and railway inspection cars, : 

L. P. Wimpy AND Co., Queen Anne’s-chambers, Broadway 
| Westminster, 8.W.—A well got up pamphlet received from this 
| company deals with British standard tram-rails and continuous rail 
| joints, Wimby anchor chairs and Wimby keyed sole plates. 'The 
| pamphlet is well illustrated. 

Hans Renovp, Limited, Progress Works, Manchester. A recent 

| pamphlet published by this firm is entitled *‘ A Few Applications 
of Renold Driving Chains.” The applications illustrated consist of 

| line and countershaft drives, machine 
governors, steam wagons, and a motor car. 

THE Rivet, Bott, AND Nut Company, Limited, 74, York-street, 
Glasgow.—This firm has sent us a catalogue dealing with its 
manufactures. In addition to prices and illustrations, it contains 
| approximate weights of bolts, nuts, rivets, and bars, particulars of 
| British standard and other tests, hints on heating rivets, standard 
dimensions, and other useful information. The publication con 
stitutes a handy book of reference for everyday use. 

ANDREW BARCLAY, Sons, AND Co., Limited, Caledonia Works, 
Kilmarnock.—A copy of this company’s new catalogue on light 
locomotives has been sent to us. The engines illustrated are suit 
able for many classes of service, and particularly for work in con 
nection with colonial sugar plantation, tea estate, timber, mining, 
and other outpost and frontier work where skilled labour is scarce 
and roads are rough. 

THE ALBANY ENGINEERING COMPANY, Ossory-road, Old Kent 
road, London, S.E.—A new catalogue has reached us. It has 
reference to ‘‘ Albany” pumps and steam fittings, &c. Our 
attention has been directed to the firm’s latest ball-bearing 
pattern of ‘‘ Albany” pump, which is illustrated and described in 
this catalogue. The spindles are carried in ball bearings through 
out, which construction is claimed entirely to overcome the diffi 
culty hitherto experienced with rotary pumps of this type. 


Leaflet on 





for con. 


tools, steam engine 


THE Power PLANT Company, West Drayton, Middlesex.—A 
pamphlet having reference to gears for colliery and mining work 
has reached us. This publication, we are informed, is primarily 
intended to convince colliery and mining engineers that the 
judicious application of this firm’s machine cut double helical gearing 
greatly simplifies the adoption of high-speed motors to mining 
machinery, by eliminating most of the intermediate gearing 
hitherto required, thus making it possible to do in a single redux 
tion what previously had to be done in two or three trains of 
gearing. 

DovuGLas AND GRANT, Kirkealdy, Scotland.—A catalogue 
scriptive of steam engines and condensing plant has reached us. 
We note that this firm has secured the sole manufacturing and 
selling rights for the United Kingdom and its Colonies of the 


dle 


| Carels balanced drop-valve engine, which is particularly suitable 


for use with highly superheated steam. Ata pressure of 160 |b. 
per square inch, and with steam superheated to 600 deg. Fah., i 
is claimed that the results obtained with the Carels engine are 
equal, if not superior, to those obtained with the best class of 
steam turbine. The catalogue, which is admirably illustrated, 
should prove of much interest to power users. 
SIEMENS BroTHERsS, Limited, Caxton House, Westminster, 
The list deals with all the articles used by electric 
wiring contractors. Ihe company directs our attention to several 
special features in connection with this new publication. For 
example, particulars are given of the firm’s ‘‘ Zed” cartridge fuse 
of the latest type with indicating windows. Particulars are aiso 
given of water-tight switch-boxes for these fuses. Considerable 
space is devoted to the various kinds of wires and cables usually 
required by contractors, and concise information is also given 


| relating to jointing materials and other similar things needed in 


connection with wiring work Particulars of ‘‘ Stannos’’ wires 


These wires, we are informed, are now 


We also note that the company has recently introduced 
a special and cheap form of knife switch. Seven pages are devoted 
to the firm’s latest form of horn lightning arrester. New and 


| reduced prices for the company’s ‘‘ Tantalum” lamps are given, 


and also of the *‘ Tantalum ” focus lamp, which has recently been 
placed upon the market From the same company we have also 
received lists Nos. 518 and 526. The former deals with central 
battery telephone instruments and the latter with telephone con 
densers. The central battery-telephones are arranged to work with 
every type of central battery switchboard, the pattern being 
suitable for fixing on walls, sides of tables, as well as for standing 
on desks and tables. The condensers are of the rolled type. 





Owners’ Risk.—One of the legitimate grievances traders had 
against railway companies was that if they accepted the lower 
rates demanded for goods conveyed at owners’ risk they relieved 
the company ‘‘from all liability for loss, damage, mis-delivery, 
delay, or detention—including detention of traders’ trucks 
unless such was caused from wilful misconduct on the part of the 
company’s servants. Wilful misconduct could rarely or ever be 


trading community and those interested in railways noted that 


| the Board of Trade Conference on Railways—see THE ENGINEER, 


June 18th, 1909—reported that the companies were willing to 
extend their liabilitiés to cover :—(1) Non-delivery of any pack- 
age or consignment fully and properly addressed unless such non 
delivery is due to accidents to trains or fire ; (2) pilferage from 
packets of goods protected otherwise than by paper or other pack- 
ing readily removable by hand, provided the pilferage is pointed 
out to a servant of the company on or before delivery ; (3) mis 
delivery where goods fully and properly addressed are not tendered 
to the consignee within twenty-eight days after despatch. The 
company not to be liable on proof that the same was not caused 
by negligence or misconduct on the part of the company or Its 
servants. These new conditions are now in force, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Outlook. 

MANUFACTURERS in the iron and steel trades are expect- 
ing more work next quarter. Contracts are now running out, and 
additional business would be welcomed. The foreign demand 
keeps up well, but the home inquiry is only moderate. Con- 
tinental competition continues severe in several departments. 
Hagineers are able to obtain supplies of materials upon rather 
easier terms than recently. There is a fair amount of railway 
work on hand, ‘The continuance of ‘‘ the oil boom ” is occasioning 
a brisk inquiry for tubes and pipes and for tube strip. The 
machine tool trade is moderately engaged. Motor car makers are 
busy, and the cycle manufacturers have had a very good season. 
Some good orders have lately been received for haymaking 
machinery, including mowers, tedders, rakes _and elevators for 
stacking, and most of the agricultural engineering works are now 
busy upon self-binding reapers. Some of the Midland engineering 
firms, which build gas and oil engines, have been very busy for 
some time past, and remain so. 


‘teel. 

There is a good demand for constructional steel, makers 
being kept busy. A considerable output is being made of angles, 
which are quoted £6 7s. to £6 10s., and also of girder plates, for 
which £6 17s. 6d. to £7 is asked. The output of mild steel engi- 
neering bars is increasing, the general quotation being £6 15s. to 
£7. The boilermakers are moderate customers for boiler plates at 
about £8 2s. 6d. to £8 5s. Joists are in fair inquiry at £6 ds., 
with continental competition severe. There is a good demand for 
semi-finished steel, and the owners of some of the comparatively 
new plants which have been put down in Staffordshire are reaping 
the reward of their enterprise. Bessemer sheet bars are quoted 
£5 2s. 6d., and Siemens £5 5s, 






Manufactured I on. 

The marked bar houses have still some work on their 
looks, and are hoping to obtain renewal of contracts at the end of 
the quarter. Their quotation is maintained at £8, with £8 12s. 6d. 
as the price for the L.W.R.O. brand of the Earl of Dudley, and £7 
for the list houses’ second-grade bars. The unmarked bar firms 
are fairly well engaged, but are still complaining of unre- 
munerative prices. Quotations are for the most part £6 2s, 6d. 
at makers’ works in Staffordshire, with an extra half-crown 
delivered into the Birmingham district. Plain black sheets are in 
quiet request, and are quoted—singles, £7 7s. td.: doubles, 
#7 12s. 6d.; trebles, £8 2s. 6d. The makers of galvanised corru- 
gated sheets quote £11 to £11 5s. f.o.b. Liverpool. The demand 
from the various South American States is not as good as usual, 
but most of the other foreign and colonial markets are proving 
good customers. Gas strip is in better demand at the recently 
revised quotation of £6 5s. to £6 7s. 6d. The reduction of 5s. per 
ton which this represents was decided upon in order to enable 
strip manufacturers to quote against severe continental competi- 
tion for the several good strip contracts which are just now on 
offer by tube makers in consequence of the ‘‘oil boom.” It is 
believed that the reduction will prevent large orders from going 
abroad. Slit nail rods are rather slow at £7s. 5s. Rivet iron is 
fairly active at £6 15s, to £7. 





Pig Iron 

There isa tolerably good demand for foundry descriptions 
of pig iron, and also for forge sorts, but some of the blast furnace 
owners are getting to the end of their orders, and will be glad of 
further business early in July. Quotations are being kept up fairly 
well. Cold blast pig iron is quoted 115s., and is in limited out- 
turn. Some good parcels of best all-mine forge at 85s., and of 
foundry at 90s, have recently changed hands. Deliveries are being 
made regularly of Staffordshire cinder forge sorts at 48s., and of 
part-mines at 5ls. to 52s. The Northampton and Derbyshire 
furnaces are making satisfactory outputs, the former description 
heing quoted 49s, 6d. to 50s. 6d., and the latter 50s. to 51s, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Another Slump in Pig Iron. 

Ir was thought that with recent reductions in pig iron the 
‘‘bottom ” had been touched, but the official reduction of 2s. per 
ton in Lincolnshire has upset all calculations. This was reflected 
to some extent in the smaller attendance than usual on our Iron 
Exchange, and there was a notable absence of prominent buyers. 
Naturally, the reduction in Lincolnshire adversely affected other 
sorts, and with the exception of Scotch brands prices fell fully 1s. 
per ton. It is difficult to find a parallel to this for two or three 
years past. Instances have occurred of Is. per ton reduction at 
one sweep, but not 2s, Hematite has had a drooping tendency for 
some time past, but there was no change to record on spot on 
Tuesday. Consumers hold off in every department, except for 
pressing requirements. 


Finished Iron and Steel. 
; there was little movement to report in this centre. The 
increasing imports of foreign billets is beginning to affect the home 
product, though as compared with last week there is no particular 
change to record. 

Copper. 

There 

reduced 20s., and tough ingot 10s. per ton. 
change, 

Tin and Lead. 


English tin ingots ruled lower, but sheet lead was un- 
changed. 


yas a quiet feeling all round. Sheets were 
Tubes showed no 


Quotations. 

Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s, 6d.; Uerbyshire, 55s.; Northamptonshire, 57s. to 
57s. 6d.; Middlesbrough, open brands, prompt, 58s. to 58s. 3d. 
Seotch: Gartsherrie, 61s.; Glengarnock, 60s.; Eglinton, 59s. 6d. to 
60s., delivered Manchester. West Coast hematite, 67s. to 
67s. 6d.; East Coast ditto, 66s., both f.o.t. Delivered Heysham : 
Gartsherrie, 59s.; Glengarnock, 58s.; Eglinton, 57s. 6d. to 58s. 
Delivered Preston: Gartsherrie, 60s.; Glengarnock, 59s.; Eglinton, 
58s, 6d. to 59s. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 2s. 6d.; 
boiler plates, £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder, 
and bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. 6d.; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £69; tough ingot, £60; best selected, 
£60 per ton. Copper tubes, 84d.; brass tubes, 6d.; condenser, 
73d.; rolled brass, 64d.; brass wire, 64d.; brass turning rods, 
6id.; yellow metal, 6d. per Ib. Sheet lead, £16 per ton. English 
tin ingots, £146 10s. per ton. 


The Lancashire Coal Trade. 
Judging from inquiries on the Manchester Coal Exchange 
on Tuesday, the trade is generally in a depressed condition. 





Still there was no giving way in prices, and contracts for delivery 
over next year were quoted 6d. per ton higher for house coal and 
3d. per ton for slack. Shipping demand was poor, and very little 
business was passing in this department. 


BARROW-IN-FURNESS, Thursday, 
Hematites. 

The hematite iron trade has undergone very little change 
during the week. The demand is quiet but steady, and makers 
are continuing a steady output of metal equal to about 25,000 tons 
per week, and are disposing of what they are making. In fact, 
stocks have gone down during the week about 2000 tons, and now 
stand in warrant stores at 27,151 tons, while makers are not 
increasing the stocks in their yards, A fair amount of business is 
being done in the district, but it is not nearly so large as it was a 
short time ago. Nor is it expected to improve for a few months 
to come. Makers are, however, able to maintain their prices at. 
68s. net f.o b. for mixed Bessemer numbers, but warrant iron is 
rather weaker at 65s. 9d. net cash sellers, against 66s. 14d. last 
week, prompt delivery. Special hematite iron is at 70s. to 74s. per 
ton, according to specification, and a very fair business is being 
done by the makers who interest themselves in this particular 
trade. The demand for spiegeleisen and ferro-manganese is not 
as brisk as it was, but sales of late have been comparatively good. 
Charcoal iron is quiet. Scrap iron of the best quality is selling 
very well. Iron ore is in good demand for the best sorts, which 
realise 20s. per ton net at mines, while medium 1s at 17s. and 
ordinary sorts at 12s, 6d. 


Steel. 

The trade in the classes of steel made in this district is 
fairly well employed, and the Bessemer mills are invariably kept 
at full production on rails, billets, tin bars, and other sundries. 
Orders are well held, and it is expected that the trade will be well 
maintained in this branch for some months to come. There isa 
good demand locally for mild steel, but none of this class of metal 
is being produced in the district, and the fear is entertained that 
the plant will not restart again. Possibly there will be changes 
effected which will bring this plant up to date, so as to be able to 
deal with the larger size of plates which are now being used by 
shipbuilders and others. Heavy rail sections are still quoted at 
£5 10s. per ton net f.o.b. 


Shipbuilding and Engineering. 

There is a strong report that the Vickers’ firm has 
received the order for a Turkish battleship, and it is also stated 
that it is likely to build a similar vessel for the Chilian Govern- 
ment. It has already on hand warships for Britain and China, 
and if it books orders for Turkey and Chili its order-book will 
be very full. Possibly other orders will be booked shortly. The 
British scout Liverpool is undergoing her trials on the Clyde, and 
the work of completing the Brazilian battleship, Sao Paulo, is 
being proceeded with. Engineers are likely to put their men on 
full double shifts ff All departments. They never were so busy as 
they are now. 


Shipping and Coal. 
The shipping trade is busier than it was. The increase 
in exports this year, as compared with last year, amounts to 
47,821 tons, Coal and coke steady. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

EACH of the local armament firms has secured a share of | 
the recent orders for destroyers placed, three going to John | 
Brown and Co., two to Cammel] Laird, and one to Vickers, | 
Sons and Maxim. These orders will further increase the stimulus 
that Admiralty work has given to important sections of the 
Sheffield steel trades during the past twelve months. Many 
varieties of forgings and castings are required, and, owing to the 
special character of many of them used under the present pro- 
gramme, Sheffield is having a preference in a good deal of the 
work, 


House Coal. 

Since onr last issue progress has been made regarding 
the renewal of house coal contracts with merchants. We under- 
stand that expiring contracts have been renewed at an advance of 
from 6d. to 1s, per ton. Apart from contracts there is little being 
done, the hot weather checking demand. and some collieries are 
restricting production to not more than three days’ working per 
week. Spot lots are offered at easier rates, but, generally speak- 
ing, prices continue to show a fair amount of steadiness, Quota- 
tions:—Best Barnsley, 12s. 6d. to 13s. 6d. per ton; ditto, 
secondary sorts, 10s. 6d. to 11s. per ton at the pits. 


Steam Coal and Gas Coal. 

The hard coal market remains practically in the 
same position as that noted last week. The demand from the 
Continent is easing off, and it is stated that some of the large 
shippers who placed fair-sized contracts at top prices are being 
pressed to take full deliveries. On the other hand, there is a good 
tonnage going into industrial consumption, and the railways are 
taking good supplies. Pending the settlement of the contract 
renewals with the railway companies mentioned last week matters 
are expected to be quiet. Tenders fur these average fully 9s. 3d. 
per ton, about current market quotations, which shows the com- 
parative firmness of this branch of the coal trade, for the season is 
now well on. But hards are still quoted officially at 9s. 3d. to 
9s. 6d. per ton. The consumption of gas coal is now, of course, at 
a minimum, but some of the large works are taking good suppiies of 
contract arrears. These are for stocking purposes. The renewal 
of contracts proceeds on the basis of 6d. to 9d. per ton advance. 


Slacks and Coke. 

Slacks of all descriptions are very strong, and prices are 
fully maintained at recent levels, while in some directions there is 
a tendency towards still higher values. Coking smalls are remark- 
ably scarce at the moment Quotations are as follows:—Best 
washed smalls, 5s, 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; 
seconds, 3s. 9d. to 4s. 3d. Coke is quoted :— Best washed, 12s. 6d. 
to 13s.; unwashed, 11s. to 12s. per ton at the ovens. 


Pig Iron. 

The weakness of the market for raw materials is empha- 
sised by the unexpected decision of the associated Lincolnshire 
ironmasters to reduce all their qualities 2s. per ton. Want of 
success in inducing consumers to place contracts for next year, 
coupled with the severe competition of Derbyshire and Middles- 
brough, has brought about this movement, and the immediate 
effect is to discourage both contracting and specifying. The 
business transacted this week has been extremely small, and many 
of the large tirms are reducing their stocks in readiness for the 
yearly balancing at the end of the month. The bar iron trade is 
In a most unsatisfactory position, most of the local works only 
being able to run three or four days a week, and makers state that 
they have contracts on their books which have overrun the period 
of delivery by several months. The latter have been pressed by 
the pig iron producers to finish off their contracts whether they 
wanted it or not, and this is causing them to enforce the condi- 
tions of contracts with their customers for finished material. The 
laxity in these matters which has been allowed in the past is not 
likely to continue much longer. The present quotations of Lin- 


Derbyshire brands stand at about the same figures, bui it is 
expected that they will be modified during the next few days. 
East Coast hematite is moderately firm at 75s., less 24 per cent. 
delivered for mixed numbers. 


The Finished Iron Trade. 

Until after the end of the month no fresh developments 
are likely to occur in the heavy steel branches, most of which are 
working fairly good time on orders booked some time ago. The 
depression in railway steel will soon be relieved by orders from the 
British railway companies, which are asking for increased quantities 
for the next half-year; but there is still very little work coming 
forward from South America and the Colonies, where increasing 
German and Belgian competition is being felt. All the new con- 
tracts for axles, tires, and springs are being made at higher prices 
than the old ones. Work from shipbuilders is gradually increas- 
ing, but the improvement in the demand from engineers 1s scarcely 
perceptible, with the exception of the agricultural branch. Local 
heavy engineers find inquiries scarce, and ruinous price-cutting for 
such work as isavailable. The armament works are giving out several 
orders for heavy plant. Makers of hydraulic machinery are slack. 
Judging by the orders coming for castings, forgings, files, &c., 
makers of gas and oil engines throughout the country must be 
working full time. Most of the crucible steel furnaces are fully 
occupied, owing to the volume of orders for high-speed tool steel 
from the United States, the Continent, and Japan, and there is 
a heavy demand for mining steel from South Africa. As regards 
the home trade, matters have quietened down considerably during 
the last week or two. Manufacturers generally are extremely 
hopeful as to business during the second half of the year, and pre- 
dict that the improvement will continue well into next year. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 
Cleveland Pig Iron. 

Ir cannot be reported that there is the least improvement 
in the Cleveland pig iron trade this week ; indeed, business goes 
from bad to worse, and traders are very much disappointed, for 
they had reason to believe that the revival which was in progress 
in the spring would go on during the summer, though that is 
usually a quiet season. Consumers, however, are holding off from 
buying wherever possible, and the prices of Cleveland pig iron this 
week have touched a lower figure than has been known since the 
middle of July last year. Cleveland warrants have been as low as 
48s. 104d. cash buyers, that being 3s. 6d. per ton below the maxi- 
mum of the current year, which was 52s. 44d. in the last week of 
January. Up to about the close of April nothing below 50s. was 
reported. On Wednesday the market closed with warrants at 
4¥s, 14d. cash buyers. No. 3 Cleveland G.M.B. pig iron has been 
sold this week at 49s. per ton—the best figure of the year being 
52s. 6d.—but at the close on Wednesday 49s. 3d. was the general 
quotation for early f.o.b. deliveries, with No. 1 at 51s. 9d, Nos. 4 
foundry and 4 forge at 48s. 6d., and mottled and white at 48s. 
The quotations for forward delivery are merely nominal, for con- 
sumers will not buy for delivery much ahead in a falling market. 
Makers say that the present prices of Cleveland pig iron hardly 
cover cost of production, and that all this year the prices of 
materials have been too high in proportion to the rates that bave 
been obtainable for pig iron, and there is no reason to doubt this ; 
indeed, on account of the high cost of manufacture and the fact 
that too much pig iron is being produced, Messrs. Walker, May- 
nard and Co., Limited, are dumping down one of the Redcar 
furnaces, and the men’s notices terminate on Saturday. It is not 
improbable that other firms may follow the example of the pro- 
wrietors of the Redcar Ironworks, for more iron is being made than 
the market needs. That would strengthen the prices of pig iron, 


| and bring down the cost of materials. 


Hematite Iron. 

Though there is so much activity in the shipbuilding 
industry, and such good prospects, few sales of East Coast hematite 
pig iron are reported, but, nevertheless, the prices are well main- 
tained, as producers are satisfactorily situated with regard to the 
orders on their books, and are not troubled in the same way as the 
makers of Cleveland iron by the competition of second hands who 
operate in warrants. There are no East Coast hematite warrants, 
and prices are regulated mainly by supply and demand. Con- 
sumers buy in large quantities, deliveries being over extended 
periods, and then fora time there isa lull. The present is a period 
of slack buying, but prices are not weakened, and are not subject 
to the constant fluctuations that complicate the market for ordinary 
Cleveland pig iron. Makers will not have their surplus hematite 
iron put into Connal’s publie store, but prefer to keep it in their 
own yards, where, as the quantity is unknown, it does not detri- 
mentally affect the market, and speculators cannot gamble in 
hematite iron as they do in ordinary Cleveland warrants. Mixed 
numbers East Coast hematite iron are quoted by producers at 66s. 
per ton, but some of the merchants will, it is reported, sell small 
lots for early delivery at 65s. Rubio ore continues nominal in 
price at 20s. 6d. per ton delivered in Tees, but as consumers are 
still very well bought, they refuse to pay any such figure, 
for their ore alone would cost them nearly 40s. per ton of pig iron 
made, and that they cannot afford when they realise only 65s. or 
66s. per ton for their iron. They are, however, getting some relief 
in the cost of fuel, for medium furnace coke can now be readily 
obtained at 17s. per ton delivered at Middlesbrough, though Cleve- 
land makers hold that this is at least 1s. per ton more than they 
should be asked to pay, when only about 49s. can be got for 
Cleveland pig iron 


Stocks and Shipments of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store 
continues to increase, though at a less rapid rate than in any 
month since June, 1908, with the exception of April last. It is, 
however, to be feared that the increase will be heavier, seeing th it 
the steel works of Bolekow, Vaughan and Co. are to be run till 
further notice only four days per week, and the lessened consump- 
tion of pig iron consequent thereupon will allow of a greater 
surplus to be sent into Connal’s. The total quantity of Cleveland 
pig iron held by Connal’s on 15th was 436,588 tons, an increase 
this month of 1991 tons. The stock consisted of 399,400 tons of 
No. 3, 34,788 tons of No. 4 foundry, and 2400 tons of other iron 
undeliverable as standard. Exports of pig iron are satisfactory 
this month, though they have not improved to the extent that was 
looked for, after the bad return that was forthcoming for May. 
The quantity shipped this month to 15th was 61,851 tons, com- 
pared with 41,365 tons last month, 55,129 tons in June, 1909, and 
56,648 tons in June, 1908, all to 15th. 


Manufactured Iron and Steel. 


In some branches consumers are not so keen to buy as 
they have been. The demand for rails has slackened, and Messrs. 
Bolckow, Vaughan and Co., on account of scarcity of specitications, 
have had to put their Estcn steelworks on short time—four days 
per week—and between three and four thousand men will be 
affected. The new arrangement will continue in force until further 
notice. Other rail makers are keeping their mills fully employed, 
but are not well booked ahead. The price of heavy steel rails is 
keptat £5 10s. per ton net f.o.b, Castiron railway chairs are main- 
tained at £3 10s. net f.o.b., but orders are slow in coming forward. 
The manufacturers cf shipbuilding material are in an excellent 
position, the activity in the shipbuilding industry leading to full 
time at the plate and angle mills, though the improvement has not 
yet led to the reopening of the South Durham Steel and Iron 
Company’s Moor Steelworks, Stockton, which have been ciosed 








colashire iron are :—Forge, 50s, 6d.; foundry, 51s, 6d.; basic, 53s, 


since the latter part of 1907. The quotation for steel and iron 
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ship plates is at £6 10s.; for steel ship angles £6 2s. 6d.; 
for iron ship angles, 47; for packing iron and __ stee 
#5 15s., and for iron ship rivets, £7 7s. 6d., all less 
24 per cent. f.o.t. Galvanised and corrugated steel sheets are 
strong at £11 ds. per ton, less 4 per cent. f.o.b., and are in good 
request. Steel sheets are at £7 7s. 6d., less 24 per cent. f.o.t. 
Steel hoops are firmly maintained at £6 12s. 6d., and steel strip at 
#6 10s., both less 24 per cent. f.o.t. The bar trade is rather slack, 
but the price of common iron bars is kept at £7, and steel bars at 
£6 5s., both less 24 per cent. 


Shipbuilding, &c. 
Undoubtedly the most active business is now that of ship- 
builders, who have probably a greater tonnage of war vessels 
ordered than has ever been on their books before, and this, with 


the orders for liners, has enabled them to put up prices so much | 


that there is not so much inquiry for new tramp steamers as might 
have been expected. Asa matter of fact, owners of this class of 
shipping cannot afford to pay the advanced prices owing to the reac- 
tioninfreights. Employment forsuch steamers in a large number of 
cases affords no profits, and thus owners are not encouraged to 
buy new vessels, while others who have ordered would be glad 
to have the contracts taken off their hands. The circular issued 
by the men’s association to their members about throwing down 
their tools and ceasing work wasa very strongly worded document. 


Since the Edinburgh agreement, entered into two years ago, there | 


have been twenty-seven cases where bodies of men have deliberately 
broken this agreement ; the latest of which was reported a few 
days ago, when the shell plate riveters ceased operations at a 
moment's notice. They contended that as they are engaged now 
on thicker and heavier plates than heretofore, involving extra work, 
their wages should be increased. 


provides that the men must remain at work while the delegates 
discuss the grievance with the firm. The men have resumed 
operations this week, and on Wednesday their representatives 
considered the matter with the firm. It is expected that the 


wages will have to be advanced in this district if the claims of the | 


meu on the Clyde are conceded, for practically they are making a 
national demand for 5 percent. advance. The employers there have 
refused the demand, and the men's delegates have taken the 
matter back for reconsideration. 


Coal and Coke. 

The position is very unsatisfactory and the market greatly 
depressed ; indeed, it has been going from bad to worse for some 
time, and business is certainly less favourable this week than it was 
last. Too much coal is being raised, and merchants have control 
over large quantities ; i 
and undersell the collieries, notwithstanding that the prices 
accepted must involve heavy losses. But they may lose more if 
they wait. Best steam coal has dropped to 10s. 3d.; best gas 
coals to 9s, 9d.; bunker coals. 8s. 9d. to 10s., according to quality, 
and eoking coal to 9s. 6d., with 9s. for coking smalls. Furnace 
coke is down to 17s. per ton delivered at Middlesbrough. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 


THERE is general activity in the staple trades of this dis- | 12s, to 12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 8s 
. . . . - . | * ’ 
Shipbuilders and marine and general engineers, boiler- | to 8s, 6d.: best ordinaries, 7s. 9d. to 8 


trict. 


show an increase of 130,000 tons, compared with the quantity 
imported to this time last year. It may be worthy of note that 
about 100 tons of hematite pig iron from India, manufactured by 
the Bengal Iron and Steel Company, have been landed at Glasgow 
for the use of a well-known firm of engineers. The importation of 
this hematite is reported to be for the purpose of experiment. 


Finished Iron and Steel. 

The makers of finished iron and _ steel, especially the 
latter, have plenty of work in hand to keep them going for some 
time. Ship plates are being turned out in large quantity by the 
steel makers, but in some cases they appear to be getting behind 
with their deliveries. The demand for angles is less active. Sheets 
are in very active request for export. The tube trade is becoming 
very busy, but owing to a want of understanding or combination 
among makers prices are said to be comparatively unremunera- 
| tive. Good orders have been received and contracts fixed for 
| bridge work and material for building construction. The steel 
makers held another meeting in Glasgow this week to consider the 
questions that have recently emerged, and which threaten the 
existence of the combine. The conference took place in private, 
and it is stated that no satisfactory arrangement of the differences 
} between the makers was secured. It is hoped, however, that the 
| ditticulties that are disturbing the business will eventually be over- 
|} come, and a dissolution of the combine thus obviated. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last V eek’s Coal Trade. 

THERE was a better demand last week, but not the im 
provement in price which had been expected. Still the improve 
ment was generally admitted, and while prompt coals went off 
| freely, coals for late June and early July were in better demand. 
On Change, Cardiff, the Admiralty demands were freely discussed, 
and it was evident that buyers would have some matters to contend 
with, and, possibly, could not get the easier prices that some 
| expected. Bei ian requirements were expected by a section to 
stiffen prices but, on the other band, it was not forgotten that 
home quotations were very close to British, and while there was 
scope for hope, there was also some likelihood for doubt. The 
view taken by old authorities is that there are sound reasons for 


However, they refused for a | 
time to carry out the provisions of the Edinburgh agreement, which | 


believing that the coal outlook is steadily improving, and that in | 


best steams, smalls. and seconds the Welsh coalowners will find 
themselves well placed. 


they are anxious to find a market for this, | 


Lates’ Quotations. 

Rumours%re current that the Cunard Steamship Company 
has placed orders for 100,000 tons best seconds steams for delivery 
over twelve months at 14s. per ton f.o.b. Coal also is being 
secured, about 30,000 tons, for the German navy. This is to be 

| delivered in the second half of July and will be taken from Cardiff 
in German vessels Latest quotations :—All best coals rela- 
| tively firm. Monmouthshire remains quiet and _ irregular 
| for early loading, smalls plentiful and easy; sellers not dis 
posed to accept current figures for loading at distant dates. 
Best large steam, Cardiff, 16s. 3d. to 16s, 6d.; seconds, 15s, 6d. 
| to 16s.; ordinaries, 14s. 9d. to 15s. 3d.; best drys, 15s. 9d. to 
16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 
| 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed peas, 
3d. 


eargo smalls, 7s. to 








makers, and the steel and iron industries, with few exceptions, | 7s, 6d.; inferior kinds, 6s. 3d. to 6s. 9d.: very best Monmouth 


have steady and fullemployment. Fair contracts are coming to 
hand in many departments. There has been a weaker tendency in | 
raw iron, but this may turn out to be in some respects an advan- 
tage to trade as a whole. Trade holidays have now begun in 
some quarters, and they will proceed in various localities through- 
out the next two months. The Glasgow holidays are still fully 
three weeks ahead, and in the interval there is likely to be in- 
creasing activity in many branches to finish urgent work before a 
stoppage takes place. 





The Pig Iron Market. 

There has been a further recurrence of weakness in the 
Glasgow pig iron warrant market, and prices have touched a lower 
level than at any other time since the year began. Last week 
there was a disposition to invest in warrants in consequence of the | 
favourable Board of Trade returns and the reduction in the Bank 
rate, and some improvement occurred in the prices of warrants, 
although the whole decline from the preceding week’s best figures 
was not recovered. It was expected that the Scotch banks would 
lend money on warrants at 4 per cent. above the Bank of England 
discount rate instead of at 1 per cent. over that rate, as had been 
the practice for some time when money was dearer ; and some few 
loans are said to have been arranged on the lower basis; but it was | 
subsequently decided to continue the charge of 1 per cent. above | 
the Bank rate. Thisresolution is understood to have been distasteful 
to dealers, some of whom are believed to have been clearing out | 
their holdings and causing further depression in prices. Since 
last report business has been done in Cleveland warrants from 
49s. 64d. and 48s. 11d. cash, 49s. 8d. and 49s. 2d. one month, and 
50s. 3d. to 49s. 84d. three months. Sales have also taken place in 
Cleveland warrants at 49s. 6d. for delivery in twenty days. 








Scotch Makers’ Pig Iron. 

The inquiries for Scotch pig iron are of sucha considerable 
extent as to indicate that future consumption is likely to be fully 
equal to that experienced at present. Actual purchasing has con- | 
sisted chiefly of small lots, but the buying is said to have been 
more general than for some time past. There are 85 furnaces in 
blast. compared with 82 at this time last year, and it is understood | 
that the entire current output of common and special brands is | 
going into consumption. Prices have been somewhat weaker, in 
sympathy with the warrant market. Govan and Monkland are 
quoted, free at ship in Glasgow Harbour, Nos. 1, 57s. 6d.; Nos. 3, 
56s. 6d.; Carnbroe, No. 1, 59s. 6d.; No. 3, 56s. 6d.; Clyde, No. 1, 
61s. 6d.; No. 3, 56s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, | 
62s.; Nos. 3, 57s.; Summerlee and Langloan, Nos. 1, 64s.; Nos. 3, ; 
59s.; Coltness, No. 1, 83s.; No. 3, 59s.; Eglinton, at Ardrossan or 
Troon, No. 1, 57s. 6d. 3, 563. 6d.; Glengarnock, at Ardrossan, 
No, 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 63s.; N 
58s.; Carron, at Grangemouth, No. 1, €3s. 6d.; No. 3, 58s. 6d. per 
ton. 
















Pig Iron Shipments. 
The shipments of pig iron from Scottish ports in the past 

week amounted to 5469 tons, compared with 5271 in the corre- 
sponding week of last year. ToCanada 1025 tons were despatched, 
United States 705, Russia 600, Australia 347, Holland 300, India | 
85, Germany 41, China and Japan 125, other countries 189, the | 
coastwise shipments being 2029 tons, against 2959 in the corre- 
sponding week of 1909. The arrivals at Grangemouth of pig iron 


from Cleveland and district were smaller than usual, being 7246 | 


The Hematite Trade. 


an extensive scale, but the market is somewhat easier. Demand 


several weeks ago. 
69s. and 70s., the latter being now the price asked by merchants | 
for delivery at West of Scotland steel works 
ship cargoes of hematite ore reached the Clyde in the course of 
the last six days, and the arrivals for the present year to date 





| other kinds, 13s, 3d. to 13s. 6d.; best smalls, 7s. 6d. 


| much demand for rails by lucal railways, it being obviously 
| arranged to keep requirements at a minimum, but the Colonies, 
ki dl t | and India in particular, make amends; last week 1300 tons heavy 

tons, compared with 9812 in the corresponding week of last year. | rails were despatched from Newport to Bombay. 
| exported 1900 tons angle iron and imported 658 tons pig. 
| Swansea Valley there were large outputs of pig iron at the 
The output and consumption of hematite pig iron are on | new Baldwins blast furnace, and Swansea imported 234 tons 
| pig; a 
for Cumberland iron appears to be inconsiderabie, and Scotch | loins prices, Swansea :—Pig iron: Hematite, mixed numbers, 
hematite is quoted Is. 6d. to 2s, 6d. per ton below the prices of | 65s. 9d. cash, 66s. month ; Middlesbrough, 48s. 11d. cash, 49s. 2d. 
Business is reported to have been done at | month; Scotch, 54s. 103d. cash, 55s. 1d. month ; Welsh hematite, 
70s. to71s. delivered ; West Coast hematite, 70s. to 70s. 6d. c.i.f.; 
Twenty-one steam- | East Coast hematite, 69s. to 70s. c.i.f. 
to £5 2s, 6d.; Bessemer, £5. 
19s. 6d, to 20s, 


shire black vein, 15s. to 15s, 3d.; ordinary Western Valleys, 
14s. 3d. to 14s, 6d.; best Eastern 
seconds, 13s. 6d. to 13s. 9d. Bituminous: 
I7s. to 18s.; best ordinary, 14s. 6d. to 16s.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 
10s. 3d.; No. 2 Rhondda, 11s. 9d. to 
10s.; smalls, 7s. to 7s. 3d. Patent fuel, lds. to lds, 6d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 20s.; 
furnace, 17s. to 17s. 6d. Pitwood, ex ship, 17s. 6d. to 18s.; 
easier for immediate loading. 








Newport, Mon., Coals. 
After all the doubts and surmises, the coal business last | 
week proved to be a good one. To foreign destinations there was 
a shipment of 84,915 tons, and coastwise of 12,065 tons. Spot coals 
showed easier tendencies, there being still an abundance of stock | 
coal plentiful for prompt loading. Slight concessions by sellers. | 
Later firmer values :—Best black vein, l4s. 9d. to 15s.; Western | 
Valleys, 14s. to 14s, 3d.; Eastern Valleys, 13s. 6d. to 13s. 9d.; 
to 7s. 9d.; | 
seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. to 6s. 6d. Bitu- 
minous: Best households, 6d. to 16s.; seconds, 14s. to 15s. 
Patent fuel, 15s, to 15s. 3d. Coke: Foundry, 18s. to 19s.; furnace, 
17s. to 17s. 6d. Pitwood, ex ship, 17s. 9d. to 14s. 





~ 
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Swansea Coals 

Satisfactory business was done last week—exports 72,972 
coal, 22,724 patent fuel. When the market opened this week, inquiry 
for large fairly sustained, but little change in quotations. Red | 
vein rather slow; French nuts weaker slightly ; German easy ; 
beans unsteady ; rubbly culm in good demand ; steam coals dull. 
Latest :—Best malting, large hand-picked, 23s. to 24s. net ; seconds, 
21s. to 22s. net; big vein, 17s. 6d. to 19s., less 24; red vein, 


12s. 6d. to 13s. 6d., less 24; machine-made cobbles, 21s. to 


| 22s. net; Paris nuts, 22s. 6d. to 23s. 6d. net; French nuts, 


23s. to 24s. 6d. net; German nuts, 22s. 6d. to 23s. 6d. net; | 
beans, 20s. to 21s. 6d. net; machine-made large peas, lls. to 
lls. 6d. net; fine peas, 9s. 6d. to 10s, 6d. net; rubbly 
culm, 5s. 9d. to 6s. 3d., less 24; duff, 3s, 3d. to 3s. 6d. 


| net. Steam coal: Best large, 17s. to 17s. 6d.; seconds, 13s. to 


13s. 6d.; bunkers, 9s. 9d. to 10s. 6d.; small, 7s. to 9s.; all less 
24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 
14s. 9d. to 15s. 6d.; small, 10s. 6d. to 11s. 6d., all less 24; 
patent fuel, 14s. to 14s. 6d., less 24. 


Newport Dockers and the Award. 

The strike with the general cargo men continues, and 
some fear that it may affect the placing of fresh orders, but trust- | 
worthy authorities hope, and believe, that the dispute will be con- | 
fined to the employers and workmen directiy affected. 


Iron and Steel. 

Partial activity was again visible at several of the large 
works, At Dowlais there wasa large market varying from light 
and heavy rails to sleepers, and small goods. Bars, too, were in 
evidence ; on the whole, there was more work than has been the 
case for several months past. Briton Ferry has had a large con- 
signment of pig iron from Bilbao—1500 tons. There has not been 





Port Talbot 
In the 


quantity also came to Swansea from Rotterdam 


Steel bars: Siemens, £5 
Iron ore, c.i.f. Newport or Cardiff, 
Other quotations: 


Valleys, 13s. 9d. to 14s.; | 
Very best households, | 


; through, 9s. 6d. to | 
| 


| cussed, 


give public f b 
afford facilities for the threshing out of controversial technical 
subjects. 4 
current designs with a thoroughness hitherto unattempted, which 
we are able to do by our knowledge of the subj 
engineer’s point of view. i 
towards the production of ever-improving automobiles by ever- 
improving means.” If it can fill these ideals even to a moderate 
extent it will do well. 


builder. ; 
of technical journalism if it succeeds in achieving the object at 
Block tin, £148 cash, £149 | which it aims, 


— SS SSS - —~— — 


three months. 
months, li 
Spelter, £22 


Copper, £54 17s. 6d. cash, £55 12s, 64 
a A 13 9 Od: 8 : S. Od. three 
» English, £18 8s, 9d.; Spanish, £14 13. Od 
Silver, 244d. per ounce, . 








Tin-plates. 

There was another good round of business last week 
make and shipment being considerable. |The shipments were 
122,326 boxes ; receipts from works, 104,247 boxes ; leaving stocks 
at 133,672 boxes. Vessels are due to load, or loading, for atone: 
and Odessa, Chinese ports, and others, numbering in all 79 venadie 
The activity in the trade is vigorously maintained, and good busi. 
ness is being done at full prices, It is stated in the most trust. 
worthy quarters that the inquiry for the next month or two jg 
unabated, with no sign of falling off. In all directions develoy, 
ments are going on, Latest prices :—Ordinary tin-plates, Bensomar 
and Siemens prime, 13s. 4}d.; C.A. roofing sheets, £8 10s, to 
£8 15s. per ton ; big sheets for galvanising, £8 10s. to £8 [h.. 
finished black plates, £10 10s, to £10 12s, 6d. per ton ; galy tnised 
sheets, 24 G, £11 per ton. c 


Port Talbot. 

The total shipping lest week was 51,825 tons, imports 
showing 44,767, and imports 7058. Most of the items were satis. 
factory ; patent fuel 1900 tons, angle iron 458 tons, pig iron 
658 tons, 








| PERSONAL AND BUSINESS ANNOUNCEMENTS, 


| Mr. R. E. Mrppieton has been reappointed lecturer in Muni. 
cipal Engineering at University College for the session 1910-11, 

| Mr. W. 0. Rooper, of Broadlands, Caversham, Reading, asks ys 
| to state until further notice his address will be Messrs. the 
Sandycroft Foundry Company, Limited, Sandycroft, Chester, 

| Daroue, GRirriras aNd Co., Limited, advise us that they have 
| removed their London office to 34, Queen Anne’s-chambers, West. 
| minster, S.W., appointing Mr. Wilson Aldwinckle their London 
representative. Telegrams, ‘‘ Tenure, London ;" telephone, 3405 
Victoria. 

Mr. A. F. Hatsteap, M.I. Mech. E., who has succeeded the 
| late Mr. A, H. Hoy as manager of the firm of Beyer, Peacock and 
| Co., Limited, has been associated with this company for many 
| years. He has had a wide experience of railway work and 
management, having entered the service of Beyer, Peacock and 
Co, in 1875, After passing through the various departments of the 
works, Mr. Halstead represented the firm in the Argentine and 





| Uruguayan Republics, and was ultimately appointed a works 
| assistant. In 1888, with a view to gaining experience in railway 
| administration, he obtained an appointment as locomotive, car 


} ; 
riage and wagon, and permanent way superintendent on the Mid 


land Uruguay Railway, with which company he remained until 
1891, when he took up a similar position on the Cord >ba and 
Rosario Railway (Argentina), which he held to the end <f 184, 
At the beginning of 1895 Mr. Halstead was appointed to the 
responsible position of mechanical engineer to the Rio Tinto Rail 
| way and Mining Company, and in 1897 he was also given by that 
company the additional posts of locomotive and carriage super 
intendent, permanent-way engineer, and traffic and pier manager 
at Huelva. At the end of 1901, he retired from the service of the 
Rio Tinto Company, and in the following year again entered the 
service of Beyer, Peacock and Co,, Limited. In 1904, the year in 
which the late Mr. H. A. Hoy was appointed to the position of 
general manager to the firm, Mr. Halstead was appointed sec ct 
| in which capacity he acted as right-hand man to Mr. Hey. 
| 


| New SALT Works IN CHESHIRE.—We are asked to state that 

all the pole line work for the overhead electric supply to th: 
Salt Union Company's works at Winsford, described in our last 
issue, was laid out and erected by the British Insulated and 
Helsby Cables, Limited, as sub-contractors for the British West 
inghouse Company. 

THE INSTITUTION OF ELECTRICAL ENGINEERS,——-We are asked to 
state that from Thursday next, the 23rd inst., the address of the 
Institution of Electrical Engineers will be Victoria Embankment 
London, W.C. The removal of the offices into the new home will 
begin on Monday, the 20th inst. The telegraphic address of the 
Institution will be ‘‘ Voltampere, London,” and the telephone 
number Gerrard 764. 

Contracts.—Mr. John Thompson, of Wolverhampton, has just 
installed two of his bent tube superheaters at the chemical works 
of Messrs. Forbes, Abbott and Lennard, East Greenwich, one 
being for a 30ft. by 9ft. 3in. dish-end Lancashire boiler, and the 
other for an ordinary 30ft. by 7ft. flat-end boiler. The contract 


| included the erection of steam pipes giving a by-pass, connecting 


to their existing mains, and all necessary alterations to the down 
takes. Steam was shut down on Friday evening, and the boilers 
handed over on the following Wednesday morning at 6 a.m. with 
full steam up and the superheaters: at work, giving 110 deg. Fah. 
and 100 deg. Fah. of superheat respectively.—The Midland Heat 
ing and Ventilation Company, Limited, of Birmingham, has 
received notification from his Majesty's Office of Works of the 
acceptance of its tender for heating the Royal Scottish Academy 
at Edinburgh. 

THE JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting 
of this Institution a paper entitled ‘‘ Notes on the Running of an 
Electricity Works,” by Mr. L. Marshall Jockel, was read and dis 
The paper contained an account of the author's observa 
tions during the time he held a subordinate position in an electri 
city works supplying current for lighting and traction purposes, 
&c. The last visit of the Institution was to the Daily Ma// print 
ing office, Carmelite House, and was very largely attended, 
members being shown round in small groups. The operation of 
the linotype machines, ‘‘ Autoplate” casting machines, and the 
printing presses in the machine-room were all shown, and the 
details of the work explained to the members. Mr. Chas. F. Hart, 
mechanical manager, arranged the necessary facilities. The ensu 
ing visit of the Institution is to be to-morrow, 18th June, to 
Letchworth, for inspection of the Garden City, when its fextures 
of architectural and engineering interest are to be pointed out. 

Tue “ AvTOMOBILE ENGINEER.”—To the already large number 
of newspapers devoted to the motor car industry a new one has 
been added. It might almost have been supposed that there was 
no room for another, but the Automobile Hngineer seeks to break 
new ground. It will be the paper of the expert rather than the 
amateur, and its object is to supply technical readers with scientitic 
information about the progress of the engineering side of the 
motor car. The editor, in an introductory note to the first issue, 
which now lies before us, says: ‘‘ Our aim is to become the first 
authority on the building of self-propelled vehicles, whether 
they be for use on road or on rail, in air or in water. We shall 
¢ ity to all research which appears valuable, and shall 








It will also be our endeavour to describe and criticise 


xct from an 
In short, we shall assist engineers 





It has a difficult task before it. ‘The motor 
‘ar builder has been spoilt by his Press, and the Press by the 
We shall welcome the Automobile Engineer to the ranks 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


Accounts from the iron market during last week were, 
the whole, unsatisfactory, little life stirring in the different 


n : ADiece) ; : ; 
Seach .. There is a growing impression that an immediate 
expansion in trade is not likely to take place. The business on 


foreign account continues rather limited, and rates are unremune- 
rative on account of fierce competition. According to the Kélner 
itung, the negotiations carried on by the blast furnace works 
concerning the forming of a Pig Iron Convention had to be broken 
off again, owing to the demands of one works, which could not be 
granted. In answer to a request recently put by the Berg-und 
Hiittenminnischen Verein, by which attention was drawn to the 
precarious condition of the Siegerland iron industry, the Secretary 
of the Marine Department has asked the Government Docks to 
consider the Siegerland works when tenders for sheets, bars, and 
plates for marine requirements are asked for. 


Production of Pig Iron. 

According to official statements made by the Union of 
German lronmasters the output of pig iron in Germany, including 
juxemburg, was, during May of the present year, 1,261,735 t., 
as compared with 1,202,117 t. in April, 1910, and 1,090,467 t. in 
May, 1909. Output in the different sorts of pig iron was as 
follows :—Foundry pig, 244,886 t., as compared with 199,435 t. in 
May, 1909; Bessemer, 40,689 t., as against 28,850 t.; Spiegeleisen, 
119.843 t., ascompared with 88,013 t.; basic, 798,928 t., as against 
716,625 t.; forge pig, 57,389 t., as against 57,544 t. Production 
during the period from January to May of the present year was 
5,982,961 t., as compared with 5,185,068 t. for the corresponding 
period the year before. 





{= The German Coal Market. 

An entire absence of animation in the Silesian coal trade 
is still reported. House fuel is in a state of entire stagnation ; 
the sales in briquettes have also decreased considerably. In 


Rheinland-Westphalia shipments of coal have been a trifle 
more satisfactory ; briquettes are in fair demand, while 
the coke trade shows a tendency downwards. Owing to 


the favourable condition of the Rhine, shipments to the Upper 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given 8 the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 


STEAM GENERATORS. 


28,394. December 6th, 1909.—IMPROVEMENTS IN OR CONNECTED 
WITH STEAM GENERATORS FOR PREVENTING SMOKE AND IN- 
CREASING EVAPORATIVE Er¥icieNCY, Henry William Mason, of 
No. 4, St. John’s North, Wakefield. 

The object of this invention is to provide simple and efficient 
means of preventing smoke, and, at the same time, to increase the 
evaporative capacity of thesteam generator. Referring tothe engrav- 
ing, A are fire-clay rings placed on the bar B, which carries conical 
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Rhenish coal ports have increased, To Belgium and Holland 
a pretty good trade was also done, Stocks in gas coal are rising. 


Austria-Hungary. 

Little has been done on the iron and steel market since | 

last week’s report, an absence of life and of enterprising spirit 

being the general complaint. Sales for the third quarter will be 
effected at the prices now ruling. Compared with May, 1909, 

this year's business in hardware has been fairly extensive. The | 
coal trade in Austria-Hungary is quiet. In engine coal, demand is 
about equal to production ; the requirements of the sugar mills 

increase, and the brick kilns are expected to buy largely. The | 

business in coke leaves much to be desired, 

| 

| 

| 


Iron and Steel in Belgium. 
Feeling they have acted somewhat rashly in granting con 

cessions so easily, even on small contracts, the Belgian ironmasters | 
have now tried to prevent a further downward movement in prices 
hy refusing to agree to reductions, The want of orders and weak- | 
ness in prices continue as before ; the opinion, however, prevails | 
that a slight increase in fresh work would bring about a change for 
the better in quotations. Basie bars cost £4 14s. and iron bars 
{4 16s. p.t. f.o.b, Antwerp, while plates are firm at £5 10s, p.t 
Rails continue in healthy request on foreign account, and the price 
of £5 5s. is tirmly maintained. Though the period is approaching 
when the sales for the third quarter are usually effected, the pig 
iron business still remains exceedingly quiet. The decrease in the 
prices for tinished iron seems to point towards a reduction in the 
prices for pig iron, while the rise of 2.50f. p.t. for coke would 
justify higher rates for crude iron, or, at least, a stiffening in 
prices. The blast furnaces in the Luxemburg province quote 70f. 
p.t. for foundry pig No. 3 for orders of at least 500 t., 71f. for 50 t. 
to 499 t., and 72f. for smalier Jots, p.t., free at works, A limited | 
and quiet trade continues to be done in coal, the market being in | 
a state of expectancy until the result of the large coal tenders has | 
been made known. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June &th. 


MARKET conditions have contributed to create a weakening 
tendency in structural steel and in iron and steel plates. This is 
due to the policy of the railroads, which have shown a disposition to 
slow down in the ordering of equipment. Orders for structural 
material during the week just closed show a shading of prices that 
was not thought probable two weeks ago. There is now pending a 
very large volume of structural steel business, and this weakening 
tendency will probably be shown inthe quotations that manufac- 
turers will make to get it. If the railroads cannot have their own 
way, they will make things unpleasant ; and that is what some of 
the systems are now doing. For a long time railway demand was 
limited because of financial conditions, but the present obstacle to 
the prosecution of progressive policies is the right to charge what 
they want to for hauling freight. These conditions, however, do 
not affect the merchant steel mills and the tin-plate mills. Heavy 
orders for merchant steel have been recently added to the April 
and May orders, and it is estimated that 85 per cent. of the steel 
bars wanted by the agricultural implement makers for the coming 
twelve months beginning July Ist have been placed under con- 
tract. The tin-plate mills and the wire mills are exceptionally 
fortunate. The rail mills are pretty near to the end of their 
larger orders. They will run along a few weeks longer without 
much new business. This does not apply to the Chicago mills, 
whose contracts will carry them well into the autumn. Large 
orders have been placed for steel pipes and plates for oil com- 
panies, which are engaged in the construction of oil pipe lines in 
the touth-west and in California. The oi] developments in Cali- 
fornia are extraordinary, and much excitement prevails over the 
recurring strikes of rich oil-bearing sand. The copper market is 
quiet, but a buying movement is looked upon as probable, because 
of the known fact that a good many large copper consumers are 
short in stock, and have been delaying buying. Copper dealers are 
endeavouring to hold prices at 15 cents. The immediate future of 
copper will be determined to-morrow, when the statistics of the 
producers will be made public. The course of the market for the 
next few weeks will he determined by the figures showing the 
relation between supply and demand. 





_ Tue Bulletin of the Société d’Encouragement pour 
l'Industrie Nationale (April, 1910) contains a very readable and 
interesting paper by Captain Nicolardot on ‘‘The Rare Earths and 
Incandescent Lighting.” The pioneer work of Auer is described 
in detail, together with the history of the search for ceria and 
thoria, and an account given, with illustrations and photographs, 
of the manufacture of a mantle, starting with the quarrying of the 
monazite sand, and finishing with the burning-off and fixing the 
mantle. The chief types of burner are also figured and described, 
including the latest forms of inverted burner. 








ends ©, also of tire-clay, and the whole is supported from brackets | 
D, and is placed behind the grate and the fire-bridge E in the fur- | 


nace flue G. In one arrangement the bar B carrying the blocks A 


| is given an upward inclination towards the top of the flue G, and 


one end is carried by the bridge E, the other end being supported 
from the flue G by the bracket D. The fire-brick blocks A, instead 
of being made in a complete ring, are made in halves, so as to 
interlock, the projections H on one half fitting into the recesses J 
on the other when the blocks are placed in position. 
tive arrangement is also dealt with.— May 25th, 1910. 


DYNAMOS AND MOTORS. 


1909.—IMPROVEMENTS IN AND RELAT- 
ALTERNATING-CURRENT COMMUTATOR 


26,046. November 10th, 
ING TO POLYPHASE 


MACHINES, the Allegemeine Elektricitits Gesellschaft, of Friedvich | 


Karl Ufer 2-4, Berlin, 

This invention relates to the excitation of polyphase alternating- 
current machines, of the type having two working windings, one 
on the stator and the other on the rotor, which are in separate 
circuits, without series connection. The invention consists in 
arranging a number of the conductors of each phase winding in 
the commutating region between the other phase windings in order 
to generate a field of correct magnitude and phase at the revers- 
ing points, The upper engraving shows a diagrammatic repre- 
sentation of the phases 1, 11, and 111 of a three or six-phase 
machine. The respective phases are shown as differently shaded 
sections of the ring, the reversing points at the junctions between 


N° 26,046 c 





phases being indicated by semi-circles A, B, C, &c. According to 
the present invention, the reversing coils B and E, which are 
situated between phases 1 and 11, are connected in phase 111 ; 
coils C and F, between phases 1 and 111, are ccnnected in 
phase 11, and so on. Instead of exciting the reversing coils 
between two phases from another phase, the winding number of 
adjacent phases at the reversing points may be increased so as to 
produce a field one component of which is in phase with remain- 
ing phase and serves as an effective commutation field. Theother 
component of this field, however, does not produce an effective 
distribution of the field, but increases the harmful magnetic 
leakage of the machine. In the middle engraving the direction of 
the currents for a six-phase armature is shown diagrammatically. 
The currents in phases 1 and 11 may be resolved into the com- 
ponents 0—1 and 0—-X or 0—1l! and 0—X. On reversal of the 
current the direction of 0—X does not change, but that of 0—1 


An alterna- | 


tion field must be in ogre with the component 0—1 or 0-—1! or 
displaced in phase by 180 deg., and can be effectively excited by 
utilisation of phase 111. The lower engraving shows a section 
through a portion of a stator with the windings arranged in 
accordance with the invention.—May 25th, 1910. 


SWITCH GEAR. 


14,790. June 24th, 1909.—IMPROVEMENTS IN IRONCLAD ELECTRIC 
SwitcHEs, Charles Hellyer Pearson, of 37, Park-street, Green- 
heys, Manchester. 

This invention relates to ironclad electric switches of the type 
in which locking means actuated by the switch handle prevent the 
opening of the switch cover until the handle is in the current off 
position. The same reference letters in the two views indicate the 
same parts. The switch casing is of any usual orsuitable shape with 
| a hinged cover. The switch handle A is preferably of half-hoop or 
| bifurcated formation, and may be mounted at each end upon a 





























short spindle carrying within the switch casing means, not shown, 
for operating the switch blades in any known manner. At one 
side of the cover B a buss-like projecting portion D is provided 
having a circular peripheral surface upon which can ride a roller E 
projecting from the inner face of the switch handle. By this 
means, when the handle is moved to operate the switch for closing 
the electric circuit, the roller E engages and rides upon the circular 
peripheral edge of D and so prevents the cover being opened. 
When the switch handle is moved into the current off position, the 
roller is removed from contact with the projecting portion and so 
permits of the cover being opened. Several modifications are 
dealt with.—May 25th, 1910. 





WIRELESS TELEGRAPHY. 


11,242. May 12th, 1909.—IMPROVE 
MASTER SWITCHES FOR RADIO-TE 
PHONE Stations, Alexander William 
Clapham-road, London 

This invention relates to a master switch whereby changes in 
connections may be made in electric systems or apparatus between 
high and low-tension parts of the system or apparatus, and 
whereby at the same time certain predetermined combinations of 
subsidiary contacts may be made or broken. The apparatus is so 
arranged that when the rod A is in the forward position as shown, 
and the receiving part of the apparatus is thus connected to the 


MENTS IN AND RELATING TO 
#RAPH AND RADIO-TELE- 
Sharman, of 179, 
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aerial through the spring contact L, then the poles R E, RE and 
PO, PO are connected so that the receiving earth is made, as is 
also the potentiometer circuit. At the same time the poles PC, 
PC;S D, SD, and ST, ST are not connected, so that the primary 
circuit is broken—thus throwing out of action the transmitting 
apparatus—and the telephone T E and detector are no longer 
short-circuited. The apparatus is therefore arranged for receiving 
messages. If it is desired to transmit messages the rod A is with- 
drawn toa backward position away from the spring contact L, 
which thereupon moves against the pole B, which connects the 
aerial to the transmitting part of the apparatus. At the same 
time the connections between the poles R E, R Eand the poles P O, 
P O are broken, and on the further backward movement of the rod 
A the connections PC, PC; SD, SD and ST, ST are made thus 
respectively, making the primary circuit, short-circuiting the 
detector, and short-circuiting the telephone. There are three 
other drawings.— May 25th, 1910. 


TESTING AND MEASURING INSTRUMENTS. 


15,006. June 28th, 1908.—IMPROVED TERMINALS FOR ‘‘ SHUNTS ” 
AND OTHER ELECTRICAL APPARATUS, Kelvin and James White, 
Limited, of 18, Cambridge-street, Glasgow ; William Tuxford 
Evans, 93, Hope-street, Glasgow ; and Samuel Biggart Wilson, 
with the above Company. 

Each electrode A is formed with a block B, constituting one 
member of a clamp, which is grooved longitudinally or transversely 
on one face, preferably the upper face C, the other face D being 
flat, the other member of the clamp being constituted by a detach- 
able cover plate E similarly grooved, the plate E being adapted to 
be held to the block by means of screw-threaded pins F, bolts or 
the like, one or more on each side of the groove, so that when the 
pins F are in position the end of a cable G or the like lying in the 





becomes 0O—1!, It is clear, therefore, that the effective commuta- 





groove may be clamped between the block B and the plate E, 
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The plate E being detachable and reversible, the electrode A may 
be used for connecting to cables of different diameters. Thus. for 
cables of large diameter the grooved face of the plate E may be 
laid in opposition to the grooved face of the block B. Cabies of 
smaller diameter may be clamped, say, between the flat face of 





the plate E and the grooved face of the block B, or between the | 


flat face of the block and the grooved face of the plate. A con- 
ductor in the form of a strip G! may be clamped between the fiat 
faces of the block B and the plate E, as shown.— May 25th, 1910. 
2277. January 
COMPASSES, 
Glasgow. 
This invention relates to compasses, and particularly to mariners’ 


IMPROVEMENTS RELATING TO MAGNETIC 
Dobbie, of 


29th, 1910. 
John Clark 


spirit compasses, and has for its object so to construct the compass | 


and mounting that oscillations of the bow] will be rapidly damped 
down. The compass bowl A is suspended in the gimbal ring B in 
the usual manner. In the vertical plane of the knife edges D of | 
the compass bowl are attached a pair of cords E F passing over 
pulleys G H mounted on the binnacle, the cords carrying at their | 


of each tray as it 
entirely submerged, in order to keep the traysand chain cool when | 
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ends equal weights K L. If desired a second pair of weights may 
be provided in the plane at right angles to that of the weigbts K L. 
The cords to which the weights are attached are sufficiently long 
to prevent the weights from striking the bottoms of their guide 
‘tubes M N or the pulleys. By the above construction it has been 
found that the tendency of the compass bow! to oscillate, and thus 
give rise to disturbance of the card is greatly diminished, this 
being partly due to the friction which is introduced by the cords 
and pulleys and partly to the inertia of the weights.—Muy 25th, 
1910. 


AERONAUTICS. 


10,816. May 2nd, 1910.—IMPROVEMENTS IN FLYING MACHINES, 
Reginald Aubrey Fessenden, of Brant Rock, State of Massa- 
chusetis, United States of America. : 

This invention relates to flying machines, and more particularly to 
heavier-than-air machines, and has for its object the obtaining of 
greater efficiency in heavier-than-air flying machines and more 
particularly the obtaining of greater lifting power. It has been 
discovered that by electrifying the planes of an aeroplane it is possi- 
ble to sustain a heavier weight, other conditions being equal. The 
theory of this is not known definitely, but the inventor is of the 






































opinion thatit may bedue toa local increasein the density or the visco- 
sity of the air produced by the electritication, whereby alargeamount 
of air is brought into play for sustaining the planes, in somewhat the 
same way possibly as magnetising a vesselful of iron filings prevents 
a piece of platinum from sinking through them as rapidly as when 
in the wnmagnetised condition. The accompanying engraving 
shows a view of a heavier-than-air machine and apparatus for 
carrying out the invention. In the figure A, A and B, B are con- 
ducting strips attached to the aeroplane. C is a means of electri- 
fying these strips, which means may consist of an ordinary 
electrostatic machine. D, D are connectors for connecting the 
strips to each other and to the source C.—May 25th, 1910. 


CRANES AND CONVEYORS. 


313. May 25th, 1909. — IMPROVEMENTS IN CONVEYORS, 
Babcock and Wilcox, Limited, of Oriel House, 30, Farring- 
don-street, I oidon, and Peter Paton. 


1 


Bothwell-street, 





This invention has for its primary object to render conveyors 


| better adapted for handling hot coke. The conveyor comprises a 
| series of trays A carried on two endless chains, and adapted to be 


tipped as they pass over the end drum B in contact with the end 
guides C, the trays being each formed with side flanges and with a 
lip A! at one end, so that in their movement in the direction of the 
arrow they have a positive action in taking with them the coke 
from the heap as it is discharged from the retorts. A trough D 
| composed of side and bottom plates made water-tight is fitted in 
| the line of travel of the trays A, and filled with water to any depth 
by regulating overtiow fittings which may be provided with sluices 
to maintain the water at any height required, so that the bottom 








asses through the trough may be partially or 


in contact with the hot coke, and, if desired, partly to quench the 
lower strata of coke. In addition, there may be provided auto- 
matic or other sprinklers at suitable intervals to quench the coke 


in the usual way. «A rake or rakes E is or are attached to the con- | 
veyor chains to drag any sediment deposited in the trough bottom | 


towards the delivery end, where it is discharged down a chute F 
along with the main coke discharge, or the sediment may be re- 
tained and discharged independently into a separate receptacle. 
With this arrangement the discharging of the coke can be extended 


pass through the slots in the flange of the cylindric.l part 


° ° r or the 
arms or rim of the spider—and are suitably secured Ae 


in Position, 


N° 3227 





| Resilient washers are preferably interposed between the bolt }y. 
| and the slotted parts. — May 25th, 1910. 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


958,144. Process oF MAKING HELICAL Rous, CL 8. Loekirood. 
Newark, NwJ., assiquer to Hyatt Roller Bearing Com, 
Harrison, NuJ., a Corporation of New Jersey Filed A 
21st, 1909. 

The mechanism will be readily understood from the drawing, 

The process consists in forming helieal rolls with closely adjacent 





| 
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j 


j 
| 


| 
| 


to the yard outside the retort-house, and the coke can be distri- 
| 


buted in the yard by the same conveyor.— Muy 25t/, 1910. 


MISCELLANEOUS. 


18th, 1909. 
Alois Helfenstein, 


26,845. November 
Furnaces, yr, 


Austria. 


IMPROVEMENTS IN 
7 4, Poko HY JUsse, 
Vienna, 
Electric furnaces with a number of upper shafts constructed as 
independently acting working hearths, the lower electrodes of 
which are connected with one another by conductors are already 
known. From these the present furnace differs in the lower elec 
trodes and their connections being formed 
current-conducting structure. 


conseqnent on contact displacements, damage arising from their 
being arranged externally and the great temperature of the furnace 


N°? 26,845. 
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obviated. The different shafts A, B, C working independently of 


each other as regards the electrothermic action are built over or on | 


a compact solid structure, which is embedded in the one base T. 


The solid structure D serving as connection between the different | 
working hearths need not serve as the shortest connection between | 
It may be situated outside the shafts, and | 


the different shafts. 


ELECTRIC 
oS 


by a single solid | 
Hereby the binding clamps are dis- | 
| pensed with and the disadvantages thereof, such as fall of potential | 


coils by progressively bending into coils a stripof metal and simu 
| taneously compressing the successive coils while positively extend 
| ing the length of the metal, whereby the tendency to form trough 
shaped coils is obviated. There are two claims. 


INCINERATING PLant, £. F. Price, Lancaster, ig 
Bennett, Philadelphia, Pa., SSLYHOVS of one-third to J. 4 
Keller, Lancaster, Pa.— Filed August 1444, 1908. 
In an incinerating plant a main furnace, an initial furnace in 
communication therewith. and a drying chamber as a receptacl 
for the material to be consumed. A removable separator is p! 


and 


| 958,308 


laced 
| 








between the drying chamber and the main furnace, and provided 
with gutters for flowing liquid and with an open space at its lower 
end, to permit the flow to the main furnace ; projecting bricks 
from the main furnace’s back wall adapted to catch and evaporate 
the liquid flow, and means for moving the separator to discharge 
the material into the main furnace. There are five claims. 





958,658. Benen Vice, J. R. Long, Warren, Pa.—Filed August 
30th, 1909. 


This patent is for a vice with a tapered body which fits in a split 


Gh S, a 
SS 
“3 sey \ N 
BERS 
hj 


may form the conductive bases of the different shafts A, B, C, | 


May 25th, 1910. 


3227. 
WITH 


1910.—IMPROVEMENTS IN OR 
Croft and Perkins, Limited, and Henry 


February 9th, 
CLUTCHES. 


Lindsay, all of Great Northern Works, Leeds-road, Bradford. 


The object of this invention is to mount the cylindrical portion on 
the passive member of the clutch so that it will not buckle or set 
up undue strains owing to any tendency it may have to expand | 
owing to any heating to which it may be subjected, but so that it 
will automatically keep its true circular form during and after ex- 
pansion or contraction. The object of the present invention is 
attained by arranging slots in the spider, rim, or the like carrying 
the cylindrical portion, or in the flange of the cylindrical 
portion itself, which slots are arranged radially of the 
clutch member in question, and by securing the cylindrical 
member to the spider or thelike by bolts passing through the arms | 
or rim of the spider—or flange of the cylindrical part—which bolts | 


CONNECTED 





cone, which can be locked on the vice body. The vice jaws can 
thus be set to any desired angle. There are six claims. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No; AV.” 
San Satvapor, C.A., March 15th, 1910. 

Tne Salvador Railway, the only one of any importance 
in this Republic, dates from 1882, when the first section, 
\cajtitla-Sonsondte, was opened for traffic. The distance 
ig 9) kiloms., or, say, 124 miles, the next section to be 
finished being that from Sonsoniite to Armenia, a further 
distance of 26} kiloms., or 164 miles, thus bringing up the 
constructed line to 46} kiloms. by the end of September, 
1884. From this onwards the rate of construction was 
as follows:—From Armenia to Amate Marin, 6} kiloms., 
or 4 miles, opened for trattic September, 1886; from 
Amate Marin to Ateos, 3} kiloms., or 2 miles, January, 
1487; from Ateos to La Ceiba, which forms a branch 
ending at this town, a distance of 10 kiloms., or 6} miles, 
March, 1890; from Ateos to La Joya, a distance of 
92 kiloms., or 184 miles, opened to traffic on September 
15th, 1895; and from La Joya to Santa Ana, a very im- 
portant town of some 33,000 inhabitants, a distance of 
99 kiloms., or 18 miles, opened in November, 1896, which 
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the makers who have supplied them including German, 
Belgium, British, and American contractors. 

There are a number of culverts, over 66 of some 
importance, besides several of minor interest, of 3ft. and 
|}under. The road is exceedingly well ballasted from 
beginning to end, and is maintained in an altogether 
efficient manner of repair and orderliness. 

The rolling stock is equally well equipped and main- 
tained, the greatest care being taken by the management 
to see that every car is sent out in a thoroughly sound 
state of repair and cleanliness. There are in all eleven 
locomotives, all of American make, and two more on 
order. The largest have 17in. by 20in. cylinders, and 
weigh about 37 tons. 

The rolling stock on the Salvador Railway is main- 
tained in the same good and efficient order as the stations 
and permanent way. It is American and British. The 
company is itself at present making some ten box wagons 
at the well-fitted railway shops at Sonsonate, where every 
appliance and the newest equipment of machinery are to 
be found. 

The outlook for the Salvador Railway generally is very 
hopeful. It is admitted by all who are acquainted with 
its operations that its advent and completion have 











spite of the better crops which have been garnered this 
| and last year, and the abundance of silver currency, actual 
sales of merchantable goods have been less, upon account 
of the high rate of exchange compelling the sellers con- 
tinually to mark up their wares. One result of this is 
that the merchants have ordered fewer goods, and the 
railway has carried less freight. Unfortunately, in 
Salvador, as in other parts of the world, our own not 
excepted, there are several divergent opinions upon the 
question of economics, and here one comes across as 
many who are in favour of high exchange as those who 
decry it. The planters, for instance, hold that the high 
exchanges constitute a clear and legitimate bonus upon 
the value of the coffee, the indigo, the balsam, and the 
other articles of export; while the importers clamour 
loudly, and perhaps with more reason on their side, 
that the high exchanges if, indeed, they are really of any 
benefit at all to the planters, form no less a tax, and a 
very heavy one at that, upon the goods consumed by the 
general public. Still worse, however, they act as a 
deterrent to active trade and commerce, since all goods 
sold must be marked up at higher prices than are 
customary, with the very natural result of a less con- 
sumption. Thus, the public are disappointed, the 

















SANTA ANNA RAILWAY STATION 








SINGLE SPAN BRIDGE 


is another terminal ‘point. From Santa Ana the railway 

receives a valuable freight in the form of agricultural 

produce in the form of coffee, sugar, indigo, tobacco, and | 
various kinds of grain. A continuation of the line was 

then made to the capital, San Salvador, the extension 

from Sitio del Nino to Nejapa, one of 18 kiloms., or, say, 

11 miles, being opened for traffic in February, 1898, while 

the last section, between Nejapa and San Salvador, a 

distance of 20 kiloms., or 124 miles, being completed by 

the month of March, 1900. The total distance of the 

track is, therefore, 155 kiloms., or 96} miles. There are 

some eighteen stations, including the terminals at 

Acajiitla, Santa Ana, and San Salvador, while the build- 

ings both here and at Sonsonate, Sitio del Nino, and | 
Quezaltepeque are well-built and efficient structures in 
every way. 

The gauge is 8ft., and the maximum gradient 3.75 per 
cent. The minimum curve radius is 359ft. 8in. The | 
engineering features of the line are many, and these are | 
found for the most part upon the Santa Ana section, | 
between that town and Sitio del Nino. There are 41 | 


bridges, consisting of through truss, plate girder, and | 
rolled “I” beams. These run from 20ft. to 14ft. span, 


| 
| 


* No. XIV, appeared June 10th. 





| affected the returns of the last year, the rate of exchange 
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BRIDGE OVER THE RIVER SUCIO 


materially aided the development of the Republic’s | 
resources, and day by day the expansion of its industries 
is becoming more apparent. The consistent development 
of local traftic returns is the outcome of the safe but con- 
servative policy of the management, whose relations with 
the railway’s clientéle are of the most friendly character. 


| If the agricultural development of the portions of the 


country served by the railway have been somewhat slow, 
the movements have, at least, been consistent, and there 
can be little doubt that the opening out of the Republic’s 
magnificent possibilities is merely a question of time. No 
permanent improvement must be expected, however, to 
assert itself until the difficulties of exchange have been | 
overcome. While poor trade may have somewhat | 


has been responsible for the greater part of the financial 
disappointment. Possibly the poor trade may be cited 
as the cause of the exchange being so high, as well as a 
reason for causing the exchange poverty in trade. 

So far as the railway is concerned the effect is certainly 
two-fold; directly by reason of the loss upon remittances 
to the head-office in London, and indirectly on account of 
the prejudicial influence upon trade. There is a very | 
general and perfectly comprehensible complaint that, in | 





merchants are grumbling, the revenue of the country in 
its customs-houses suffers, and the railway and its 
shareholders are left lamenting—all because the planters 
must be humoured. 

Their contention might also contain a little more 
force, were wages to advance in the same ratio as the 
rate of exchange. But this is far from being the case, 
for no advance in these has followed upon the increased 


| premium upon drafts on London, while bankers of Salva- 
| dor, on the other hand, declare that they derive no profits 


on balance from their exchange account. More often 


| than not, they say, they suffer a loss, since the fluctua- 


tions in the rates are so eccentric and difficult to control 
that they are particularly favoured when they succeed in 


| covering the cheques or short-dated drafts, which they 


issue on Europe, by purchases of ninety-day's drafts 
from the planters, without actually incurring a loss. The 
rate of exchange in Salvador to-day is a very high one— 


| nothing like that of Colombia, it is true, but at the time of 


writing gold is at 160 per cent. premium. Here, however, 
it must be remembered there is no official currency of 
paper whatever, the banks which issue notes being subject 
to rigorous inspection and compelled to maintain silver 
coin to an extent which reduces their issues of notes to 
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a mere matter of public convenience, rather than a 
source of profit to the banks themselves. All this is 
of great moment to the welfare and the future of the 
Salvador Railway, and has more than once been 
explained at length by the capable and experienced 
chairman, Mr. Mark J. Kelly, at the meetings of the 
shareholders in London. 

The property owned by the Salvador Railway Company 
in this Republic is an extensive and increasingly valuable 
one. It embraces something like 100 miles of track, 
with its own telegraph and telephone services, a long 
well-built iron pier, situated at the Port of Acajutla, 
which cost no less than 1,000,000 dols. to erect, as well 
as warehouses, and a fleet of tugs and barges for the 
prompt and efficient handling of the cargo. Upon all 
sides one hears the services rendered by this company 
commended and spoken of in a manner altogether 
flattering to the management, and it may be said in all 
truth that in no other Republic of South or Central 
America have I come across a greater consensus of 
opinion favourable to a foreign-managed railway under- 
taking than in the case of the Salvador Railway. 

To the not inconsiderable assets above mentioned, the 
railway has recently added what I understand is the first 
of a fieet of steamships to carry cargo between Acajitla, 
its own port terminal, and Salina Cruz, the Pacific 
terminus of the Tehuantepec Oceanic Railway. It is 
worthy of note that both of these railways are the 
property of British corporations, a matter of no small 
importance in view of the strenuous efforts of American 
interests to secure complete control over the transporta- 
tion arrangements in this part of the world. 

The Salvador Railway’s first steamer, the Salvador, is 
a neat, trim, and well-built little vessel of some 1200 tons, 
out of the yards of Messrs. Swan and Hunter, of New- 
castle-on-Tyne. Itis fully equipped with all the latest 
appliances for the quick and efficient handling of cargo, 
while its passenger accommodation is of the most com- 
modious and comfortable character. This handsome little 
vessel is already established as a great favourite with the 
importers and exporters of the Republic of Salvador, who 
now, for the first time in their experience, are enjoying 
the advantages of rapid and reliable communication with 
Europe and the United States of America, with absolute 
punctuality in regard to dates of arrival and departure 
every week. Asa matter of fact, this service now does 
in about two weeks what could not be previously effected 
in less than one month. 

The appreciation of the public of the advantages is 
sufficiently displayed by the circumstance that the s.s. Sal- 
vador carries something like three-fourths of the imports 
and exports of the country, to the great disappointment, 
and even dismay, of the older lines. When another vessel 
is added to the service, as it will be advisable to do as 
soon as possible, the carrying trade of this industrious 
little Republie will be practically controlled by the Sal- 
vador Railway Company; and it is an excellent tribute 
to the manner in which it performs its services and the 
esteem in which its management is held, when it is said 
that there is unanimous satisfaction expressed at the 
prospect of this mild monopoly. The company has in 
view to render the same services to the other Salva- 
dorean ports as that now offered to Acajitla, and the 
Mexican port of Salina Cruz. An important local trade 
between Mexico and Salvador, to the mutual advantage 
of both, is now being built up, thanks to the initiative of 
the Salvador Railway Company in establishing this 
steamship service. 

With such promising prospects the Salvador Railway 
seems destined to enjoy a time of great prosperity ; and, in- 
deed, the outlook would be practically undimmed but for 
the ever-threatening question ofthe exchange. The high 
rate of sterling exchange constitutes a very real and 
visible fly in the ointment. Salvador, it may be pointed 
out, has the advantages of a metallic currency, with no 
fiscal paper money of any sort; but, unfortunately, it is 
a silver currency, which is aggravated by the circum- 
stance that the export of silver, if not actually prohibited 
by legislation, is, at all events, very difficult to bring 
about, inasmuch as official permission is required, and 
very often is refused. 

On the other hand, the banks here are over-stocked 
with silver, and they are willing to lend sums at what 
may, for these parts of the world, be considered very low 
rates of interest, namely 5 per cent. per annum, which 
enables people who would otherwise be compelled to sell 
drafts against their exported produce to hold them back, 
and, by a simple understanding among themselves, keep 
the rates as near to 200 per cent. per annum as may suit 
their own interests. 

The Salvador Railway Company, which has a silver 
tariff pure and simple, has to buy sterling drafts, what- 
ever the rate may be, in order to meet debenture interest 
payments, the cost and freight upon all imported 
materials for its various services, insurance upon its 
properties, its London expenses—including directors’ 
remuneration ; and towards this large expenditure the 
only sterling contribution of the country is the govern- 
mental subsidy of £24,000 per annum. 

In sending out their chairman, Mr. Mark J. Kelly, 
therefore, to endeavour to reduce the company’s burden 
in this respect, the board of directors undoubtedly made 
a wise move, inasmuch as no one could possibly be better 
placed, by reason of his great popularity and exceptional 
experience, than Mr. Kelly to conduct such delicate and 
intricate negotiations. In spite of such influence and 
personal weight, however, I am much afraid, from what I 
hear, that the time has hardly yet come when any serious 
modification of the terms of the company’s concession— 
such as the granting of a tariff payable in gold—may be 
looked for. 

At a time when gold is in the neighbourhood of 200 
per cent. premium—+.e., one silver dollar equals 33 cents 
gold—this would mean an increase in the tariff rates, 
and the Government can hardly be expected to authorise 
that increase in the present circumstances. As a matter 
of fact, the company’s tariff is much below that of any 


railway undertaking in the whole of Latin-America, of 
which I, at least, have any cognisance. But the public 
are hardly likely on that account to be any more disposed 
to fall in with an increase of the railway’s rates. 

Mr. Mark Kelly, who is now in the Republic, as 
above intimated, is reported to be using every en- 
deavour to secure from the Government the desired 
modification of the company’s onerous silver tariff; 
but in Salvador there has not yet been observable 
that degree of enlightenment in commercial matters 
attained, for instance, in Chile, in which Republic the 
Government authorised one of the foreign railway 
companies, which was similarly situated with regard to its 


currency rates, to charge upon a basis of 36 pence per silver | 


dollar, when the value of the latter had fallen very con- 
siderably below that figure. But since the Republic of 
Salvador cannot do now without the railway, which has 
served to foster development in every direction, and with 
much sagacity has aided in the promotion of trade, it is 
inevitable sooner or later that a broader commercial equity 
will be established in Salvador, which will enable the 
company to enjoy more profitable times. 

To Britons it is a matter of much moment that 
an English company, which appears to enjoy a very fine 
record in the country in which it operates, should not be 
abandoned to its own unaided efforts to secure equitable 
treatment at the hands of the authorities, when foreign 
concessionnaires—other concessions for the construction of 
railways in Salvador have been given, but nothing what- 
ever as yet has been done in the way of commencing 
operations—would seem to have no difficulty in obtaining 


recisely what the Salvador Railway Company, after long 
© . . 5} 


years of good standing, is now endeavouring to secure. 

We are enabled to reproduce on page 631 a series of 
four views taken at various points on the Salvador Rail- 
way, which give a good idea of the nature of the country 
traversed. 


THE ACCUMULATION OF SHORE DETRITUS 
DURING AN OFF-SHORE WIND. 


By Professor A. H. GIBSON, D.Se., A.M. Inst. C.E., 
University College, Dundee. 

Ir appears to be a matter of common knowledge among 
those interested in coastal erosion and protection that, as 
a general rule, off-shore winds give rise to an accumula- 
tive action on a foreshore, while on-shore winds, on the 
other hand, are accompanied by coastal erosion; in other 
words, off-shore gales cause beaches to heap up, while 
on-shore gales draw them down. 

While authorities are agreed as to its occurrence, the 
reason for this phenomenon appears to be somewhat 
obscure. It is usually attributed to wave action; but 
though probably to some extent due to this, the author 
would suggest that it is largely due to the action of a 
bottom current extending from shore to shore, produce 
by and moving in the opposite direction to that of the 
prevailing wind. The presence of such currents and their 
velocities may be observed in any clear seashore pool 
exposed to a high wind, while quantitative results 
obtained from such small scale observations are, as will 


be seen later, capable of extension, and may be made to | 


give some idea of the conditions likely to obtain in a 
similar basin on a much larger scale. 

The explanation of the bottom current is to be found in 
the fact that the wind, by its action on the surface 
layers causes a surface current more or less in its own 
direction, and tends to pile up the water on the windward 
shore of a basin and to reduce the depth on the lee 
shore. 

For permanence of régime 
must be accompanied by a return current, 
porting the same volume of water. Should one portion 
of the basin be sheltered from the action of the wind, 
this return current may travel along the sheltered 
surface, but if not it forms a deep water current extend- 
ing from the bottom upwards. 

The current is of course directly due to the presence of 
a surface gradient produced by the piling up of the water 
on the windward shore, and by the tendency of this 
water to find its own level. Thus an off-shore wind 
tends to produce an on-shore bottom current and so 
to increase foreshore accumulation, while an on-shore 
wind has the opposite tendency. These currents will 
act in conjunction with, or in opposition to, those due to 
any other cause, such as tidal flow, and though they 
may not of themselves be of sufficient magnitude to 
cause any appreciable action on the foreshore, they 
become of the utmost importance when, in conjunction 
with other erosive influences, they exert a constant 
tendency to help in the one, and to oppose in the opposite 
direction. 

The whole action is analogous to that occurring in a 
river or canal, in which, as is well known, an upstream 
wind tends to increase, and a downstream wind to check, 
erosion of the bed of the channel. 

The effect of such a bottom current in modifying the 
erosive or accumulative effect of the waves themselves 
is of some importance. 

In studying wave motion in connection with foreshore 
erosion and accumulation, the action of the wave on the 
bottom before and after breaking should be considered as 
two distinct phases of its action. Before breaking, those 
particles of water in contact with the bottom have a 
to and fro motion of oscillation, each swing taking, as 
nearly as can be determined, the same time, and having 
the same mean velocity. As the seaward swing acts with, 
and the landward swing against, the slope of the fore- 
shore, this phase of the waves’ action essentially tends to 
remove material seaward, and anything tending to 
increase the magnitude of this action helps to increase 
foreshore erosion. Thus an on-shore wind, by increasing 
the size of the waves and the depths at which their 
influence is felt before breaking, will tend in this respect 
to increase erosion, and an off-shore wind to reduce it. 


this surface current 





Furthermore, the general off-shore drift of the bottom 


trans- | 
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water produced by an on-shore wind will, by increasi 
the velocity of the seaward and reducing that of the |, ¥ 
ward swing of the bottom layers, also tend to 
the erosive effect of the oscillation. 

Considering, next, the second phase of the wave's 
action, namely, that comprising its plunge, its rush up 
the beach, and its backwash or return seaward, it appeni 
that this is essentially accumulative. r 

The plunge of the wave is most effective in loosening 
the material of the foreshore, and this is carried land. 
| wards by the succeeding rush. As the rush expends itself 

the material is deposited, and only the lighter part 
}are normally carried back by the backwash, since 


he land. 
Increase 





icles 
A this 
starts slowly from rest and does not attain the same high 
| velocity as that of the forward rush. The result of this 
|phase of the waves’ action will depend largely on the 
| steepness of the foreshore, and may be greatly modified 
| by a strong wind. An on-shore wind by increasing the 
velocity may be expected to increase the effect of the 
plunge and succeeding up-rush, and to reduce that of the 
backwash, and an off-shore wind to have the opposite 
effect, an on-shore wind thus tending to increase, and ay 
off-shore wind to diminish the accumulative action. 

An on-shore wind, however, has a secondary effec} 

| which tends to modify this action, for, owing to the 
increased run up the beach and the reduced velocity of 
| the backwash, each succeeding wave tends to break. 
jand to expend a large proportion of its energy, not on 
| the bare foreshore but on a cushion of ebb water from 
| the preceding wave. This has the effect of reducing 
| the erosion consequent on the plunge, and of preventing, 
to a large extent, the deposition of the material which it 
already carries in suspension. 

From this point of view the effect of an on-shore wind 
| is to diminish foreshore accumulation and that of an off- 
|shore wind to increase it. Which of these conflicting 
| actions will on the whole predominate it is impossible to 
| foretell ; so much depends upon local circumstances. On 

the whole, it is probable that wave action alone, apart 
from the effect of winds and currents, would in course of 
jtime bring any foreshore into a state of equilibrium 
| depending solely on the height of the tide, and that the 
| variations from this state are entirely due to the modify- 
|ing effects of such extraneous causes, The matter is 
| still further complicated by the fact that on a very 
| exposed beach with considerable “ fetch ” an off-shore 
| wind may reduce the depth of water near shore below 


| the normal to such an extent that wave action during 


| 
| 
| 
{ 
| 
| 


-|a gale is felt at points on the bottom normally too deep 


| to be affected by such actions. Except under exceptional 
sircumstances, however, this is not likely to be the case 
since an off-shore wind is usually accompanied by com- 
| paratively quiet water under the lee of the land. Still, 
| there are cases in which the configuration of the coast line 
is such that heavy rollers may wheel round a headland, 
and so give a heavy sea on a lee shore. Algoa Bay, Cape 
| Colony, is a case in point. Here very heavy rollers 
| produced by south-westerly gales wheel round Cape 
| Recife to the south of the bay, and it has been found that 
these sometimes prove more trying to the sea works at 
| Port Elizabeth than waves set up by gales blowing direct 
| on shore.* 

On the N.E. coast of the British Isles a further compli 
cation is introduced by the fact that a strong west—oft- 
shore—wind, by increasing the inward tidal flow from 
| the North Atlantic through the Pentland Firth and neigh 
|bouring channels, and by piling up this water towards 
the coasts of Norway and Denmark, tends still further 
to increase the surface gradient towards the British-coast. 
Under these circumstances it might be expected, as is the 
case, that the phenomena would be particularly notice- 
able on this coast, although, owing to the increased 
volume of water then entering the North Sea, no lowering of 
| the mean surface level on the coast, to an extent sufficient 
| to cause wave action at depths appreciably greater than 
normal, is experienced. 

Observations by the author on a long, broad and shallow 
| seashore pool, having a maximum depth in the centre of 
about Sin., during a wind having a velocity of approxi 
mately thirty miles per hour, showed the existence of a 
general surface current in the direction of the wind, and 
most apparent — velocity about 6in. per second—near the 
sides where the depth was about 2in. At these points the 
flow was in the same direction at all depths, the velocits 
at the bottom being approximately one-half that at the 
surface. Nearer the centre of the pool the surface velocity 
became less, and over the middle third of the width of the 
pool did not exceed 3in. per second. 

Over this portion of the pool, at all points at a greater 
depth than lin., the direction of flow was up-wind, the 
apparent velocity in the deeper portion of the stream 
varying from about 3in. to 4in. per second. The wind 
ward end of the pool was naturally somewhat sheltered 
from the action of the wind by the lee shore, and over 
this end of the pool, throughout a space extending over 
about 8 yards from the end, and having a mean depth of 
about 2in., the up-wind current extended practically over 
the whole depth except near the sides, and had a velocity 
somewhat greater than in the deeper portions of the 
pool. 
From the observations on the shallow pool before 
| mentioned, and from published data of observations on 
| the North Sea and other basins when exposed to strong 
| winds, it is possible to get a rough idea of the magnitude 
| of the bottom currents which would be produced in this 
| manner by an off-shore wind. 
| Thus experiments by the late Thomas Stevenson,! as 
| also by Mr. Hawksley,; indicate that the height of waves 
produced by a given wind is roughly proportional to the 
square root of the length in the direction of the wind, or 
the “ fetch,” of the sheet of water. Assuming this, and 
that the length of the waves is also roughly proportional 
to the square root of the fetch, the ratio of the forces 
tending to produce flow in a large basin and in a scale 


| 
| 


* On the authority of Mr. William Shield, F.R.S.E. 5 
t “ The Design and Construction of Harbours,” page 25. T. Stevenson. 
t “ Proceedings,” Institute of Civil Engineers, Vol. XX., page 361, 
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xposed to wind of the same intensity will be 


model e iJ eo : aes 
» 82, where § is the ratio of their linear 


proportional te 
dimensions. 

Assuming the mean velocity of the current to be given 
by an expression of the form V=C/mi, where “i” the 
surface slope, is proportional to the force producing flow 
and inversely proportional to the length of current and 
to its cross-sectional area, and where ‘‘m,” the hydraulic 
mean depth, is taken as being proportional in each case 
to the linear dimensious of the basins, the velocities of 
flow in the large and small basins will be in the ratio of 


(2) times the ratio of the forces producing flow, and, 
S 


therefore, except as affected by any variation in the value 
of the coefticient C will be identical. 


C (for basin) 


- V (in basin) v (in model) x 


C (for model). 

In a basin such as the North Sea, having a depth of 
approximately 240ft., the value of C would be in the 
neighbourhood of 150, while in the shallow pool 8in. deep 
it would be about 50, so that on these assumptions the 
velocities in the large basin should be approximately 
three times those obtaining in the small pool where 
exposed to a wind of the same intensity. 

From these considerations a velocity ranging from 
(.75{t. per second to 1.0ft. per second in the large basin 
would correspond to the observed velocities of 3in. and 
4in. per second in the small pool, though somewhat 
greater velocities than these might be expected during 
a gale. 

Some indirect confirmation of this may be obtained 
from the fact that on the eastern shores of the North 
Sea the height of spring tides is said to be raised by 
about 4ft. during a gale from the north-west. Since 
the width from shore to shore is approximately 400 
miles, this gives a surface slope of 0.00000190 between 
points normally at the same level. Under these cireum- 
stances, there is a tendency for the formation of a surface 
current running south-east, and a bottom current run- 
ning north-west. Actually the surface current, being 
affected by the tidal flow, is found to travel down the 


600 miles, this gives a surface gradient of 0.00000110. 
On the same assumptions as before, but taking into 
account the greater depth—approximately 400ft.—we have 
a bottom current of mean velocity 1 28ft. per second. 

In conclusion, while from the nature of the case direct 
experimental confirmation is very difficult to obtain, such 
data as is available would appear to point to the validity 
of the theory outlined above. 


IRON MOULDS FOR MAKING CASTINGS. 
No. II.* 

In the first portion of this article reference was made 
to a machine for casting pipe in permanent moulds made 
of cast iron. This machine, together with the general 
process of manufacture, was developed by Mr. Edgar 
A. Custer. In his first experiment the mould consisted of 


cracks, rarely more than ,';in. deep, and most of them 
only discoverable by a magnifying glass. 

After about 200 pipes had been cast, the face of the 
mould cavity resembled an extremely hard graphite. It 
was dull black in colour, but did not scale off. As a test 
of the mould, the ends were closed with sand, and the 
barrel—without a core—was filled with molten iron thirty 
or forty times, the casting being removed before heavy 
shrinkage set in. The mould showed no appreciable 
distortion. Another test was made with the mould heated 
to 1100 deg. Fah., but it was found impossible to make 
a pipe, as the molten metal danced in the mould “like 
water on a hot griddle,” and the pipe was an agglomera- 
tion of closely-knit globules. The highest safe casting 
heat is about 700deg., but in practice the moulds reach 
temperatures of only 250 deg. to 400 deg. 

About 4600 pipes were cast in one 4in. iron mould, 
2700 in a 2in. mould, and over 1100 in a 6in. mould. 
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Fig. 7—FORM OF PIPE MOULD 


a cope and drag, each 6ft. long, 10in. wide, and 6in. thick. 
These were of very soft cast iron, with the pipe mould 
bored out and gates cut in the drag. The mould was 
heated to 500 deg. Fah. to remove all trace of moisture, 
and an ordinary green sand core was inserted. The gates 
proved to be too small, and after being enlarged the first 
pipe was made. As stated by Mr. Custer before the 











East Coast of the British Isles, eastward across to the 
slopes of Denmark, and northward along the Scan- 
dinavian shore. 

As the proportion of the total depth occupied by the 
surface and bottom currents in deep water is unknown, 
nothing definite can be stated as to the velocity of the 
latter. Assuming, roughly, that each occupies one-third 
of the total depth—that is to say, 80ft.—and apply- 


ing the formula V = C V mi where C = 150; m = 40; 
t = 0.00000190 ; this makes V = 1.310ft. per second, a 


value which compares fairly well with that estimated | 
from considerations of similarity. Even of itself a | 
current of this velocity would be sufficient to move | 


sand or fine gravel, and would obviously be a very 
potent factor in carrying shoreward matter disturbed by 
wave action. As the mean velocity will be increased 
somewhat as the water shallows towards land, even 


though the velocity of the bottom layers is less than the | 


mean the effect at points sufficiently shallow to be within 


the range of effect of wave action on the bottom would | 
be amply large enough to account for all the observed 


phenomena. 


Another case, in which the complication introduced by | 


the increased tidal inflow during an off-shore wind is 
absent occurs in the Black Sea, which, in view of its size 
and its being practically tideless, offers exceptional 


facilities for observing the effect of wind upon the water | 


level. 
Here observations show a difference of level of about 


3ft. 6in. between the Eastern and Western shores during | 


a strong east wind.| As the fetch is approximately 


Fifteenth Annual Report of Fisheries Board (Scotland), 1896, Part 
IIl., page 334. The rate of the surface drift as obtained from floats left 
in the water in some cases for months, is stated to be as high as from 
eight to ten miles per day in some cases. Evidently during a strong wind 
this mean rate would be greatly exceeded, and might, it is readily con- 
ceivable, attain a maximum value equal to twice its mean—that is, from 
-I7tt. to 1.23ft. per second. 

t “Harbour Construction,” Shield, page 57, 








Fig. 8—-THE CUSTER PIPE CASTING MACHINE 


Franklin Institute, the first pipe was remarkable only 
for its defects. “It was streaked with cold shot; the 
top was filled with flat spots where the gases had been 
trapped, and it was as hard as flint.” 

The form of mould now in use, and developed by ex- 
perience and experiment, is shown in Fig. 7. After fifty 
to sixty pipes had been cast in the first successful mould, 


cracks appeared at the gates and gradually extended | 








None of the moulds showed any deterioration beyond the 
first cracking noted above. A straight-edge showed the 
barrel to be perfectly straight, and the mould in which 
4600 pipes had been cast still showed the marks of the 
boring tool. 

The time in which the molten metal set was 
noted, and also the behaviour of the cast metal at 


2 a 
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extremely high temperatures. Castings were made with 
iron high and low in silicon, sulphur, carbon and phos- 
phorus. It was found that an iron high in carbon and 
with 2 to 2} per cent. of silicon and a low sulphur content 
produced the greatest number of perfect pipes. Experi- 
ment showed that powdered ferro-manganese added to the 
molten metal combined immediately with the sulphur 
as a manganese sulphide, and rose to the top of the metal 
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Fig. 9-METHOD OF CARRYING MOULDS 


into the barrel of the mould. In another mould this was | as slag. An excess of manganese produced a hardening 
checked by casting into the mould a number of strips | effect by forming a carbide. Thus it became possible to 


of very thin mica, extending through its length and placed 


use an iron high in sulphur, provided its other elements 


radially around the barrel or core cavity. The cracks | were approximately as stated above. 


| would start as before, but would not extend beyond the | 


Pipes allowed to remain in the mould until at a dull 


mica. In time the face would show a number of fine | red heat were very hard, in most cases too hard to be cut, 


* No. I. appeared June 17th, 


~| but when taken out at a bright yellow heat and allowed 
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to cool normally the iron was of the proper quality. 
When pipes of the two temperatures were piled together 
for cooling, an annealing action was set up which brought 
the iron of the cooler pipes to a workable condition. 
Thin castings—such as pipes—made in ordinary sand 
moulds, require about sixty seconds to cool to the 
temperature at which the metal sets. It is in this period 
with the iron in a liquid or molten condition—that the 
segregation of phosphorus, sulphur, and carbon occurs, 
and graphitic carbon is formed. When the casting is 
set, segregation necessarily ceases. If the molten metal 
is poured into an iron mould it sets in about two seconds, 


and there is practically no opportunity for segregation, | 


while all the carbon exists as combined carbon. It appears 
that a 2in. pipe can be removed in two seconds after 
pouring; a 6in. pipe can be removed in six seconds, 











| the cross frames and moulds. As the cylinder moves 

| forward its lugs engage one of the pins, and thus turns 
the table through one-thirtieth part of a revolution. On 

| the return stroke, an inclined plane on top of the cylinder 

| pushes up the next pin so as to clear the cylinder, the 

| pin then dropping down in front of the cylinder so as to 
be engaged by the next stroke. The table makes a com- 
plete revolution in 74 minutes, and 30 pipes are cast in 
that time, or about 240 per hour. 

Around the table are set inclines which engage with 
}arms on the moulds, as shown in Fig. 9. The ends of 
| the arms are fitted with rollers. By these devices the 
cope of the mould is raised at the proper time after a pipe 
| has been poured, and is brought down again upon the 
drag gently and without shock after the core has been 

set in place for a new pipe. 
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Fig. 1O—ARRANGEMENT FOR WORKING THE POURING LADLE 


and should not remain more than twelve seconds. 
exact time depends upon the thickness of the pipe. 


With a cast iron mould successfully developed, Mr. | 


Custer turned to the designing of a machine in which 
pipe could be cast continuously. It had been found 
that with pipes cast at eight-minute intervals the tempera- 
ture of the mould did not rise above 450 deg. Fah., 


even if the operation was continued for several hours. | 


If pipes were cast at two-minute intervals the mould in- 


creased rapidly in temperature, and at 900 deg. it began | 
to warp. The machine was designed, therefore, to allow | 


an interval of eight minutes between the successive pour- 
ings of any one mould. 

The machine, as arranged in the foundry, is shown in 
Fig. 8. 
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Clos 
— Moulds open "2 Lev., 


The | 
| of two cast iron blocks of triangular section, put together 


It consists of a turntable or annular frame, 40ft. | 


- 


The form of the mould is shown in Fig. 7. 


to form a rectangular mould with a diagonal parting 
plane. Each face is bored to form half the pipe. The 


| two parts are hinged together at the lower corner, so 


that the upper part—or cope—can be swung back to open 


| the mould by means of the arms mentioned above. 

Three gates are cut in the face of the lower part or drag, | 
and each of these divides into two channels, so that the | 
The gates | 
are so shaped as to receive the stream of metal at a | 


molten metal enters the mould at six points. 


point outside the mould cavity, and direct it into the 


| mould quickly but gently, so as to avoid damaging the | 
| core by a rush of the molten metal. 


Along the top of 
the mould cavity is a small groove, jin. wide and deep; 
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Fig. 11—PLAN OF THE POURING TABLE AND APPLIANCES 


outside diameter, carrying 30 moulds arranged in a radial | 


position. The frame has two rings of rolled steel channels, 
connected by 30 cross frames, each of the latter having 
two wheels with short axles and roller-bearing journals, 
as shown in Fig. 9. The wheels have outside flanges, 
and travel on two circular paths laid with steel flange 
rails on a concrete foundation. The centre of the table 
is left open, and in this space are set the hydraulic pumps, 
xe., for driving the table. 

In the middle of each cross frame is a vertical pin 
fitted loosely in a hole; this normally projects 2in. below 
the frame, but may be pushed up level with the latter. 
Under the table are mounted two horizontal hydraulic 
cylinders, which slide in grooved guides, the pistons being 
stationary. The water under pressure is admitted to each 
end of the cylinder alternately by means of a four-way 





valve. The stroke is slightly greater than the spacing of 


this receives any air or gas trapped in the mould, and so 
prevents the formation of flat and thin spots. The ridge 
on the pipe is not objectionable, and, in fact, is hardly 
noticeable. As a rule, no gas is trapped and the rib is 
formed. 

The core is formed of a central pipe or arbour which 
is larger than the pipe to be cast, and has collars 
machined to exactly fit ring bearings or bushings at each 
end of the mould. The outside diameter of the pipe is 
about #in. less than the inside diameter of the casting, 
and it is covered with a thin layer of tempered sand, this 
coating being trimmed to the proper thickness by a steel 
knife against which the core is revolved. The pipe is 
perforated to allow the escape of gases. The core is 
made ready in a few seconds, and is at once taken away 
to be set in a mould. 

The pouring is done by the mechanical apparatus shown 


Tt consists | 


i 
in Fig. 10. A spurt from the cupola delivers the 
metal into the tilting ladle of trough shape, 
raised to allow the moulds to pass under it, or lowered ¢ 
rest in the space between two moulds. As the table 
comes to rest after one of its intermittent movements the 
ladle is lowered so that its three pouring lips envage the 
gate openings of the mould. The ladle is then tilted 
revolving about a line drawn through the lips, so that 
these do not change their position at the gates. When 
the pouring is completed, the operator returns the ladle 
to the normal position, and it is automatically raiseg to 
clear the next mould, which is carried under it by the 
movement of the table. The success of the operation 
depends largely upon this mechanical pouring systeyy 
which ensures uniform action in each case, with equal 
velocity and equal pressure. 

Themouldremains closed long enough toallow the metg| 
to set, and then its arm engages an incline, causing the 
arm to rise and swing the upper part of the mould back. 
The pipe—which is of a bright orange colour—ijg 
removed, the gates are struck off, and it is laid in g pile 
of pipes to cool. The core arbour is then removed and 
taken to the core machine to be again coated with sand 
and set in another mould. 

After the removal of the pipe the mould is cleaned of 
core sand, gate droppings, or other dirt by means of 
brushes or an air blast. It is then ready to receive 
another core, after which it is automatically closed, ang 
| in turn reaches the pouring device again. 

The plan of the table and its apparatus—l'ig. 1] 

| gives a good understanding of the arrangements and 
| operation. At the left are four open moulds, showing 
| the cores, and the last of these is just engaging the 
| closing device. Beyond this is the pouring ladle, and 
| then the device for opening the moulds. 

Permanent moulds of cast iron have also been intro. 
duced by Mr, R. H. Probert, of the Dow Ornamental! Iron. 
| works at Louisville. The moulds in this case are in two 
| parts, hinged together and fitted with a swivel clamp set 
in a lug to fasten the parts together. The fastening must 
| allow of ready opening, as it is necessary to open the 
| moulds almost directly after pouring, while the casting is 
| at a bright red-heat. Castings that are unequally pro- 
| portioned are liable to crack and chipif allowed to cool in 
| the moulds. The moulds are machined on the faces that 
| close together, so as to make a tight joint, and they are 
| machined also on the bottom to fit a seat in the moulding 
| frame. 

Care is taken in making the moulds to get a metal that 
{can be machined, will be tough, and will stand the con 
| tinual pouring of molten metal. Some of them are of 
| metal, analysing as follows :— 

Silicon 

Sulphur ... 
Phosphorus 
Manganese : 2 
Combined carbon... 0.54 

Graphitic carbon . 2.76 

Tron of the atter quality had 7 per cent. of fine tool 
steel turnings added in the ladle and well stirred. Some 
| high-carbon steel moulds are also used. 

Cast articles made in this way are found to have 
| increased strength, due to the method of casting and to 
the instant effective pressure which is put upon the 
moulds. This ~ ‘sults in making the castings non-porous 
and dense. It .s also gives a finer line, cleaner surface, 
and more sharply defined shape. As many as 7500 piece 
| have been cast in one mould, and the mould was then 
still in good condition. 

The practice of both Mr. Custer and Mr. Probert is to 
use the cast iron moulds in connection with the con 
tinuous-casting system, by which the moulds are poured 
continuously during the day instead of merely once a 
day. This system is being developed at a number of 
| American foundries, and without it there would be little 
advantage in the use of the permanent iron moulds. 
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LOCOMOTIVES AT THE BRUSSELS 
EXHIBITION. 
No, I. 

Tue Belgian State Railways are exhibiting at Brussels 
| two specimens of the new extra-powerful goods and 
express locomotives which are about to commence work 
with the heaviest trains of their respective classes on the 
more difficult sections of the State Railway. The express 
| type here illustrated has the “ Pacific ’ wheel arrange 
| ment, and is developed from the preceding six-coupled 
| 00-000 type Class 9, of which some forty-two machines have 
been built since 1905. The new Class 10—see Figs. 1 and 
| 2, and the view on page 642—continues all the principal 
features which M. Flamme, the chief mechanica! 
| engineer, has advocated since the year 1904—that is, four 
cylinders for simple expansion and boilers fitted with 
| superheaters of the Schmidt type. The cylinder arrange- 
| ment employed is that first adopted for the four-cylinder 
| compounds of the French P.L.M. Railway in 1889—that 
| is, with the two sets nearly on the same transverse plane, 
| the inside casting partly serving to brace the frames at 
the front end of the outside cylinders, and so avoiding the 
| complete box-form of bracing. As in the Henry com 
| pound engines of 1889, the two pairs of cylinders are 
| connected to separate driving axles, the balanced move- 
|ment being effected through the intermediary of the 
| side rods. 

Each cylinder has a separate piston valve, the two 
outside valves being driven direct from a valve mechanism 
of the Walschaerts’ type, while extension ends on the 
outside valve stems are linked to rocker arms driving the 
inside valves through front extensions on the latter, as 
first practised by the late Mr. Webb for the express com- 
pound engines of the London and North-Western Rail- 
way. In the preceding type, No. 9, also exhibited, the 
rocker levers are horizontal, working on a vertical pin 
fixed to the frames precisely as in the Webb system of 
valve transmission gear, but in this latest engine of class 
No. 10 the rocker shafts have vertical arms, the lower 
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emity connecting with the outside valves and the | average cut-off on the level at full speed, which, according | notable for its simple construction, which may be con- 

: extremity with the inside valves, thus causing a|to current practice with superheated steam, will vary | sidered as a development of the four-cylinder compound 

contrary direction in the travel of each valve, all of| from 25 to 80 per cent. It is to be noted that the im- | engines built by the late Mr. F. W. Webb, from the year 

which have central admission and outside exhaust. mense grate of 53.8 square feet burns a good depth of | 1896—that is, with four cylinders, call grouped in one 
There is, it will be seen, absolutely nothing novel in | briquettes and mixed coals of fair evaporative power— | transverse line, and acting on one driving axle. No better 
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the cylinder and valve gear arrangements ; but an unusual ! about 7 lb. of water per pound of fuel—and the conditions 
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Fig. 1i—PACIFIC TYPE LOCOMOTIVE—BELGIAN STATE RAILWAYS 


appearance is given to the engine solely from the fact 
that the boiler barrel is made too short to reach for- 
ward over the bogie truck as usual, the consequence 
being that the steam pipes to the cylinders and the 


are therefore entirely different from those which prevailed 
with the old Belgian engines with the shallow fire-boxes 
and wide grates designed by Belpaire for burning very 
thin fires of fine slack coal. The old practice of burning 


exhaust pipe have to be considerably extended forward | slack was abandoned with the introduction of the McIntosh 
in a horizontal direction outside of the smoke-box. Caledonian boilers having deep fire-boxes, of which the 





Tue Escovene 


| arrrangement for a four-crank engine has been intro- 
| duced, the wear on the driving axle-box in the horizontal 
| direction being practically annulled, while in the event 
| of accident necessitating the suppression of one or both 
| of the side rods, while on the road the engine remains 
| balanced in its motor stresses, unlike the divided engines 
| which in such cases work with all the inconveniences of 
| the early Webb three-cylinder compounds. The Bavarian 
| engines have, however, the low-pressure cylinders placed 
outside of the frames and the rocking levers are vertical, 
| and placed behind the cylinders, and thus differ from the 
| North-Western Railway compounds which had horizontal 
rocking levers in front of the cylinders. 
Bar frames are used throughout the engine, and these 
| may be regarded as an improvement on those of the 
Baldwin engine imported by the Bavarian State Railways 
some years ago for the express purpose of testing as a 
model. The bar frames of the Bavarian engines are, 
however, constructed so as to give a clear view of all 
| inside mechanism, and even of the rods on the opposite 
side of the engine. The whole engine and its frames 
are in skeleton, and everything down to the smallest 
split pin is easily visible to fitter or driver from one 
and the same side of the engine—see Fig. 8. The 
advantage of the bar construction is the facility of erection 
especially with the frame attachments, the fitter being 
able to easily reach round to any part inside the frame 
for bolting up purposes, thus expediting the work of 
erection. On the road all working parts are easily dis- 
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Fig. 2—PACIFIC TYPE LOCOMOTIVES—BELGIAN STATE RAILWAYS 


This peculiarity would not exist with a longer boiler. boiler in the engine illustrated is a development. The 
The same boiler applied to the shorter wheel-base of weight of the engine empty is 92 metric tons, or fully 
the new Belgian goods engine type now being exhibited | loaded 102 tons, to which must be added the weight of a 
does not give rise to the same extended arrangement proportionately large tender. 
for the steam pipes. 
The new engines are especially notable for their great | at the Exhibition has been built by the firm of J. A. 
power, and this may be best realised by a comparison of 
the dimensions of the “ Pacific ” type engine, Class No. 10, 
with those of the “Great Bear” of the Great Western 
Railway, which only about a year ago outdistanced the 
largest engines of the Continent. The new Belgian 
engines are, like so many recent four-cylinder simple 
engines, by no means simple in construction nor as | 
simple as are several new compound types having the 
same number of cylinders also shown at the present | 
Exhibition, but they are representative of the most 
generally employed form of four-cylinder non-compound 
engine of the day. The superior simplicity of the pre- 
ceding Class 9 is apparent to any reader referring to | 
page 235, September 7th, 1906, and to the large drawing 
accompanying it. The single driving axle of the No. 9 | 
six-coupled class appears to have given excellent results, | 
the forces exerted on one driving centre being practi- 
cally equalised by reason of the pull of one piston | 
being counteracted by the opposing thrust of the other, | 


| cernible, and the oiling arrangements are more apt to be 


| well cared for than in engines boxed up and with difficulty 


| accessible. To avoid breakages the material and work- 
manship must be of the highest quality. These frames 


A German locomotive at present creating much interest | are milled all over on every side, and a good depth of the 


outside surface cut away. In the case of the engine 








and all wear to the driving boxes in a horizontal direc- 
tion is suppressed. 

The accompanying drawing, Fig. 2, shows that the inside 
cylinders drive upon an axle so far forward as to come 
lumediately below the smoke-box tube plate. In the | 
preceding class, No. 9, the driving axle is situated only | Maffei, of Munich, for the Bavarian State Railways. It 
a few feet in front of the fire-box. The minor details of | is a four-cylinder balanced compound of the “ Pacific ” 
construction are shown in the perspective view on page | wheel type, and uses superheated steam, which permits 
642, in which the enormous furnace is very conspicuous. | of a fuel economy of from 12 to 15 per cent. over and 
High-pressure highly-superheated steam has to be sup- | above the regular economy of 25 to35 per cent. realised by 


“Tue Excineer’ 


plied to four cylinders 19}}in. diameter by 26in., at an ' double expansion of the steara. The engine is specially | to be used without exceeding a given load on the wheels. 


Swarts Sc 


Fig. 3-VALVE GEAR OF LOCOMOTIVE FOR THE BAVARIAN STATE RAILWAYS 


actually exhibited the bar frames have not been painted 
as usual, and examination shows the iron used to be of a 
fine quality. The saving in weight by the use of bar 
frames has been ascertained by the makers, Maffei, to be 
about 15 per cent., and this saving enables a larger boiler 
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There are many less bolts and rivets to be used, and this 
is urged as an objection by engineers who have never 
built bar frames. Bar frames are now being used in 
many European countries where great power with a 
minimum weight is essential, and several examples by 
different makers are on view at the Brussels Exhibition. 

We give below a table of dimensions so that a com- 
parison may be made between the new Belgian engines, 
the balanced-compound superheater express locomotive 
of the Bavarian State Railways, and the Great Western 
Company's “ Great Bear.” 


Bavarian State| Great Western 
express loco. | —_ Railway 
balanced- | ‘‘Great Bear,” 
compound, |non-compound, 
| 


Belgian State express loco., 
Class 10, non-compound, 
superheated. 

superheated. | superheated. 
| 15.75 kgs. per 
} cm. Sq. 
3.9 sq. m. 


15 kgs. per 
cm. Sq. 
4.5 sq. m. 


Noniinal pressure on boiler, 14 kgs. 
per cm. sq. 

Grate area, 5 sq. m. 

Number of tubes— 

Ordinary, 230 Ae a ee 205 total 162 total 
Mantle tubes, 31... 1... .. | a 
Length of tubes,5m. ... |; 6,882 m. 

Heating surface for water 

Tubes, 220 sq. m. 

Fire-box, 20 sq. m. ai 
Heating surface for steam, 62 sq. m. 
Total heating surfaces, 302 sq. m. 
Cylinders, dia., H.P., 0.500 m. 

2 


203.8 
14.62 
50.06 

268.42 : 

0.425 m. 
0.650 m. 
0.610 m. H.P., 
670 m. L.P. 
1.870 m. 


m. | 247.36 sq. m. 
16.47, 
50,63 

314.46 
0.381 m. 


0.660 ma. 


Sq. 


Piston stroke, 0.660 m. ... 


Dia. of driving wheels, 1.980 m. ... 2.043 m. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 
No. I. 

THE present is the third time that the Royal Agricul- 
tural Society has held its annual Show at Liverpool. The 
first occasion was in the year 1841, when seven acres of 
land, known as Falkner’s Fields, served for the Show 
ground. Particular historical interest attaches to this 
Show because it was only the third “ country meeting ” 
that the Society had held, and it was the first occasion on 
which the implement makers were deemed of sufficient 
importance to our great national industry to merit 
special recognition. The implements are reported to 
have filled two rows of sheds, but the length of the rows 
not on record. From a report by the implement 
judges in that year, however, we learn that the Society 
was much indebted to Messrs. Ransome, of Ipswich, “ for 
what may be termed the great novelty of the meeting, 
viz., the exhibition of a portable steam engine for the 
purpose of thrashing corn.’ The report further remarks 
that although the advantages of steam power for work- 
ing fixed thrashing machines had long been recognised in 
the northern parts of England and Scotland, this wes 
believed to be “ the first attempt to render it portable, so 
that it may be transported from one farm to another as 
easily and expeditiously as the present machines with 
horse work.” 

Engineers had certainly a great deal to do with the 
success of that early Liverpool Show, for we learn that 
the Show “was very largely attended, the new railway 
from London bringing many visitors who must have 
otherwise been absent.’ A railway journey of such a 
length in those days was, however, somewhat of an 
ordeal. Bad weather—not unknown in 1841—combined 
with the discomforts of a crowd, which included numerous 
persons of doubtful character, caused many to regret their 
temerity in attempting so long a journey by rail. One 
well-known member of the Society fell—the late Mr. 
Albert Pell, of Northamptonshire—among thieves on the 
journey, and decided to return from Liverpool to London 
the same night, “wet through in a carriage with no glass, 
but with a substitute in the shape of Louvre-board shutters 
to improve the draught and increase the gloom.” The 
journey satisfied this member's cravings for travel for two 
years, when he again ventured to the Derby Show. The 
1841 Show resulted in a financial loss of £2166, but such 
a loss was only in keeping with the usual order of things 
in the early days of the Royal Shows, for it was not until 
1858 that a credit balance could be shown. 

The second visit of the Royal Show to Liverpool was 

in 1877, when a site of 75 acres was found in Newsham Park. 
The number of implements exhibited had grown from 312 
in 1841, to 6930 in 1877, or six times the number of head of 
live stock shown. The president was Lord Skelmersdale, 
and the Show was of special significance to engineers on 
account of the trial of automatic sheaf binders, which 
took place in connection with it in August of the same 
year at Aigburth. The sheaf binder, now so common, 
was then a rara avis, and although there was a number 
of entries several of the machines were withdrawn leaving 
the field in the hands of “ our enterprising Transatlantic 
cousins,” three American firms competing for the 
Society’s gold medal. The judges, after submitting the 
machines to a severe trial, however, came to the conclu- 
sion that neither of the three was sufficiently adapted for 
an English crop to justify the award of the coveted gold 
medal. A silver medal was, nevertheless, awarded to 
Mr. Walter A. Wood, “as a recognition of progress,” and 
high commendation was bestowed on the binding 
mechanism used by Messrs. D. M. Osborne ond Co. 
Incidentally, it may be mentioned that the gold medal 
was again offered in 1878 when the Show was held at 
3ristol, and it was awarded to Messrs. Waite, Burnell, 
Huggins and Co., for McCormack’s harvester and self- 
binder, and Mr. Walter A. Wood's self-binding harvester 
was highly commended. 

For the present Liverpool Show, which opened on 
Tuesday last, the Society has been fortunate, both in 
the selection of its site and its president, Sir Gilbert 
Greenall. Wavertree Playground is about 108 acres in 
extent, and is well suited for the purpose of a showyard, 
being level, well drained, and provided with a main road 
across it. It is easy of access from the city by two 


is 





tramway routes, and is close to Wavertree and Sefton Park 


stations on the London and North-Western Railway, and | 
Wavertree and Edge Hill stations belonging to the | 
The total value of the prizes | 
| the 


Cheshire Lines Committee. 
offered is about £11,000, more than one-half of which has 
been subscribed through the medium of the local committee. 
On only two occasions has this amount been exceeded, 
namely, at the International Show, held at Kilburn in 1879, 
and at the Windsor Jubilee Show in 1889. The entries of 


implements number 4856, the highest number since the | 
York Show in 1900; there are 454 stands in the implement | 
| winding gear is provided by which the engine can hay] 


yard and the shedding extends over 13,000ft. The 
entries of horses, cattle, sheep and pigs number 2755, 
which is slightly fewer than at Gloucester last year, but 
higher than any previous Show since Windsor. 

The chief interest with which readers of THE ENGINEER 
are concerned lies in the implement section. 
year the Society have organised a competition for 
what are termed “ agricultural motors.” 
are to be capable of hauling ploughs, self-binders, or 
loaded trailers direct, and the competition will take place 
in the autumn. The number of entries is disappointing ; 


there are only eleven, seven of which depend upon internal | 


combustion engines for their motive power, and four are 
fitted with steam engines and boilers. In addition to this 
competition, there are the usual silver medals to be won 
among the “new implements for agricultural estate 
purposes.” There are fifty-eight entries for this com- 
petition. 

The agricultural tractor question has been receiving 
increasing attention among engineers during the last 
three or four years. To meet with success such machines 
must be generally useful for all kinds of farm and estate 
work, such as ploughing, cultivating, hauling mowers and 
reaping machines, as well as for driving threshing 
machines, chaff cutters, and other farm machinery. 
Internal combustion engines using paraffin or similar oils 


This | 


These tractors-| 


fly-wheel and governor. Two intermediate spur wheels 
are provided to engage with two other wheels on pe 
intermediate shaft. On the latter is a sprocket wheel fo, 
a single chain drive on to another sprocket wheel oy 
back axle, which has a differential gear, The 
water tank, as will be seen, is mounted over the 
hind road wheels, and is of ample size. The fore. 


carriage is mounted on springs and the steering js 


| effected through a train of gears and a toothed sectoy 


by means of a hand wheel. The engine is fitted with 
Mann’s patented single excentric reversing gear, and a 


itself out of holes or difficult places. Wallis and Steeveng 
Limited, have entered for the competition a compound 
steam tractor of their standardised type specially cop. 
structed for agricultural purposes. 

Amongst the makers of oil tractors Ivel Agricultura] 
Motors, Limited, Poland-street, London, can lay claim to 
having been the first in the field in this branch of engineer. 
ing. The machine this firm has entered for the trials is of 
its standardised pattern with two driving wheels and q 
single steering wheel. The motive power is supplied by 
a horizontal two-cylinder engine of about 20 horse-power, 
The power of the engine is transmitted through a leather. 
faced cone friction clutch, and thence by two chains to 
the back axle to which the road wheels are attached, 
This machine only weighs 32 ewt. The machine entered 
by the Cyclone Agricultural Tractor Company, Limited, 
London, has a vertical two-cylinder engine of about 20 
horse-power and weighs 3 tons 4 ewt. The motien is 
obtained through a gear box containing two sets of gears, 
which are always in mesh. From this box motion js 
transmitted through two sets of bevel gearing to the road 
wheels by means of chains, and a grass-cutting attach 
ment is driven by a crank from a lay shaft which in 
turn is driven by a belt from the main engine shaft. No 
differential gear is provided. A pulley with a clutch is 














Fig. 1—THE MANN STEAM TRACTOR 


for fuel lend themselves quite well to this class of work. | 
They are reliable, and their management is easily | 
understood by farmers, while the fuel supply is obtain- 
able in every country village. The ignition apparatus 
should be of the simplest. Electrical ignition apparatus 
of any kind is obviously unsuited for such a class of 
work. Simplicity and reliability are more desirable 
qualities than economy of fuel, and on this account fairly | 
low compression pressures are necessary, otherwise pre- 
ignition troubles will ensue. It is not, however, in the 
engine that the chief difficulty is to be found in the 
agricultural tractor. The greatest stumbling-block is 
undoubtedly ploughing heavy land. Clay lands when 
wet afford no grip for the driving wheels, and when 
baked after rain, will require more power than can be 
stored in such a machine. Another drawback to the 
mechanical haulage of ploughs is the damage done with 
some machines by the travelling wheels to the newly 
made furrows. The conditions of the competition 
amongst other things, stipulate that the tractors must 
be capable of ploughing with a three-furrow plough 
provided by the judges, and be able to haul a load of 
5 tons. 

Of the steam-driven tractors only two are on exhibition 
at Liverpool, namely, one by Mann’s Patent Steam Cart 
and Wagon Company, Leeds, and one by Wallis and | 
Steevens, Limited, Basingstoke. Fig. 1, on this page, | 
shows Messrs. Mann’s tractor. The principal point of | 
difference between this machine and an ordinary tractor 
is that instead of the hind wheels coming outside the 
horn-plates or girders it is provided with two extra wide 
roller wheels, which are placed between the frames. 
These wheels are 4ft. diameter by 2lin. wide. The 
advantage claimed for this arrangement is that the weight 
of the engine is distributed over a greater area of ground 
and the hind wheels need not travel over land which has 
already been run over by the front steering wheels. Nor 
have the hind roller wheels to travel over the newly- 
ploughed land. The boiler is of the ordinary locomotive 
pattern, similar to those used in this firm’s steam carts, 
and is fired from the side. The engine is a compound one, 
mounted on top of the boiler, and is provided with a large 





fitted on an extension of the engine shaft in front for 
driving thrashing machines, «ce. 

Messrs. Saunderson and Gifkins, of Bedford, 
entered three tractors for the competition. The 
shown at Liverpool has an oil engine of the vertical 
pattern, with four cylinders 6in. by 8in., capable of 
developing about 50 horse-power at 800 revolutions per 
minute. We hope to include an illustrated description of 
this powerful tractor in our next issue. The oil tractor 
built by Marshall, Sons and Co., Limited, Gainsborough, 
is already familiar to our readers. Although on view at 
Liverpool, it is a matter for regret that this exhibit is not 
entered for the trials in the autumn, as the machine has 
already given very satisfactory results for agricultural work. 
A feature of this machine is the construction of the driving 


have 
one 


| wheels, which, already of ample diameter and width, and 


fitted with bars, have bolted to their outer edge an 
additional rim several inches wide, which serves to reduce 
the weight on soft ground per square inch, but which does 
not come into contact with the hard ground. Messrs. 
Marshall also exhibit a 6 nominal horse-power traction 
engine of the compound type, with two travelling speeds 
and mounted on laminated springs to both axles ; 6 and 7 
horse-power single-cylinder traction engines of the usual 
type and a 6 h.p. portable engine; a 10-ton single-cylinder 
road roller, a 4-ton trailer wagon suitable for use with the 
oil tractor, and two thrashing machines complete this 
firm’s exhibits. 

Werner, Pfleiderer and Perkins, Limited, Peterborough, 
show a very compact and simple refrigerating and ice- 
making apparatus called the “ Arktos,” in which ammonia 
forms the cold producing medium. Fig. 2 is a sectional 
view of the appliance, in which A is the vessel contain- 
ing the solution of ammonia and water, B is the receive) 
for the distilled ammonia, C is the pipe connecting A and 
B, and D is a water tank surrounding the coiled pipe C, 
and forming the ammonia condenser. Now, the vessel A 
is divided into an inner space E and an outer space F' by 
the cylindrical partition G. A is heated by means of a 
gas burner or other means, and this causes bubbles of 
ammonia gas to rise to the surface of the liquid. The 
vapour rising in the inner space E passes through the coil 
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jipe C, wherein it is cooled and condensed by the sur- | Ipswich; and J. G. Childs and Co., Limited, Willesden- 
rounding water, and the resulting liquid collects in B.| green, N.W. Messrs. Robinson show for the first time 
As there is no communication between the spaces FE and|a double crank plansifter. Although the principle on 
F, except underneath the partition G, the vapour rising | which the action of the plansifter has been well known 
in the outer space F has no means of escape, and there- | and appreciated for some time for flour milling operations, 
fore forces the level of the liquid in F down to the| the machines hitherto offered have not found much 








pottom of G, and the level in E rises correspondingly. | 
When all the available ammonia gas has been dis- | 
tilled off, the heat is cut off by means of a/| 
simple thermostatic device M K, which acts on a gas | 
and simultaneously admits water to the jacket H | 


cock and Hi | 
surrounding the vessel A, and so condenses the ammonia | 
yapour in the space F. The liquid will then rise in F and | 
fall in E. until it reaches the bottom of the partition G. | 














Fig. 2-THE ARKTOS REFRIGERATING MACHINE 


When this level has been reached vapour comes through 
from [I and F in the form of bubbles and is absorbed, and 
this absorption process causes a partial vacuum, thereby 
inducing the evaporation of the liquid ammonia in B and 
producing a low temperature, which cools the brine in 
the tank I. From the above it will be gathered that the 
cycle of operations is automatic throughout. The auto- 
matic cut-off above referred to consists of the tube K, 
filled with water and sealed. The curved portion is 
flattened like the tube of a Bourdon gauge and the 
straight end dips into the well L, which is surrounded by 
the liquid in A. As the temperature of the latter rises 
the water in the tube expands and tends to flatten the 
curved part and so release the weighted lever N, 
which falls and turns off the gas, leaving only a pilot 


|and driven by means of an endless belt passing 


favour in this country on account of the excessive vibra- 
tion and irregularity of dressing. It seems that the 
double crank machine remedies these defects by more 
evenly distributing the stresses on the framework, 
and by giving a more perfect balance to the parts. 
The new method of constructing the superposed sieves 
is also such as to ensure rigidity when working, and 
the action of the automatic brushes under the sieves 
is positive. The two cranks are coupled together, 


round both balance wheels. The machine shown 
was running at 165 revolutions per minute, and there 
was a complete absence of vibration. When not running 
the machine is supported by four vertical pillars, which 
are capable of revolving on gimbal joints, and a peculiar 
feature about these supports is that when the plansifter 
is gyrating in the horizontal plane there is an almost 
complete absence of pressure on the pillars. Messrs. 
Arufield’s exhibit in this department is a complete flour 
mill in one machine, comprising three breaks, three 
reductions, two scalpers, one bran duster, four centri- 
fugals, one offal divider, one sieve purifier, and a com- 
plete exhaust system. It measures 9ft. long, 4ft. Qin. 
wide, and 10ft. 8in. high, and requires about 64 brake 
horse-power to operate. 

The exhibitors of oil and gas engines are as numerous 
as usual, and include Crossley Brothers, Limited, the 
National Gas Engine Company, Blackstone and Co., 
Limited, Campbell Gas Engine Company, Limited, 
Cundall Gas and Oil Engine Company, Limited, Fair- 





banks, Morse and Co., Limited, R. Hornsby and 
Sons, Limited, R. A. Lister and Co., Limited, of | 
Dursley; Marshall, Sons, and Co., Limited, Ruston, 
Proctor and Co., Limited, Tangyes Limited, Birming- 
ham; Henry S. Tett and Co., Limited, and E. R. and | 
F. Turner, Limited. The exhibits of most of these firms | 
are of standardised types. The Campbell Gas Engine 
Company, however, shows an improved type of gas engine 
which is running on suction gas. Itis of 35 horse-power, 
has a single cylinder, and has “ variable quality ” govern- 
ing, which gives uniform compression under all con- 
ditions. The governor itself is of the centrifugal pattern, 
driven direct from the cam shaft by gearing. The valve 
and its operating gear are light, and require little power 
to move them, so that the governor action is prompt. In 
this engine the quality of the mixture of air and vapour 
only is varied, and as the compression pressure remains 
the same under all conditions there is claimed to be 
no difficulty in igniting even a weak mixture. The 
engine is supplied with gas from an open-hearth producer 
plant, which is designed for continuous working without 
having to be shut down for clearing and clinkering 
the fire, the hearth being so arranged that clinker 
and ash can be easily removed. Messrs. Hornsby, 
amongst other engines, show an inexpensive port- 
able oil engine—Fig. 3—mounted on a strong frame 
consisting of timber baulks and cross pieces bolted 











Fig. 3—HORNSBY PORTABLE OIL ENGINE 


flame alight. It also admits the water above mentioned 
through the pipe O, from the tank D, to the jacket H. 
The water fills the jacket and overflows through the spout 
P into the hollow casting Q from which the pipe R carries | 
it away to waste. The level of the water in D is 
maintained by the ball-cock S on the water supply. The 
cycle lasts about two hours, and the process is restarted 
by raising the lever N by hand. 

_ There are several exhibitors of flour-milling machinery, 
including Samuelson and Co., Limited, Banbury ; Joseph | 
J. Armfield and Co., Ringwood, Hampshire; Barford and | 
Perkins, Peterborough; Thomas Robinson and Son, | 
Limited, Rochdale; E. R. and F. Turner, Limited, | 














together, with fore-carriage axles and cast iron travelling 
wheels. It is made in sizes suitable for agricultural pur- 
poses, namely, from 1} to 6} brake horse-power, and has 
a simple and efficient cooling system for the water, con- 
sisting of a circulating pump and water vessel with 
special spraying arrangement. 

Robey and Co., Limited, Lincoln, confine their exhibits 
to steam engines of various kinds, including the _hori- 
zontal fixed type with drop valve gear, traction, portable 
and semi-portable types. All the firm’s locomotive type 
boilers are fitted with improved girder roof stays, by 
which free access is obtainable to the crown plate over 
the whole of its suxface. Another attVantage possessed 





at 


by this arrangement js that the fire-box crown is stayed 
independently of its own front and tube plates. Instead 
of the whole pressure being sustained by these plates, 
the stress is taken by the outer archway of the boiler. 
Not the least attractive feature of Messrs. Robey’s stand 
is the admirable collection of framed photographs of 
steam engines for all purposes which this firm has built. 
Special attention may be called to the photograph of the 
“ Uniflow” engine—Stumpf’s patent—with drop valve 
expansion gear, superheater and condenser. As is gene- 
rally known, this engine has no exhaust valve, the steam 
entering at the end of the cylinder by a drop valve driving 
the piston forward, and being then exhausted through 
ports in the centre of the cylinder, the ports being un- 
covered by the piston at the correct moment. By this 
arrangement, as the outgoing steam has not to pass any- 
where near the hot inlet passages, itis claimed that there 
is no drop in temperature of the clearance spaces to 
extract heat from the live steam entering at each stroke. 





THE FRENCH RAILWAY ACCIDENT. 

ON Saturday evening last a very serious collision occurred 
on one of the main lines which formerly belonged to the Cie. 
des Chemins de fer de 1’Ouest, but which were transferred in 
January, 1909, to, and are now operated by, the railway de- 
partment of the State. The scene of the accident is the small 
station of Villepreux, in the department of Seine et Oise, 
eighteen miles from Paris and four miles west of St. Cyr, on 
the way to Dreux. It appears that a local train left Paris at 
4.20, the engine of which broke down at Villepreux. After 
standing there for about forty minutes, the repairs to the 
locomotive, which were being made by the enginemen, had 
not been completed when an express for Granville, on the 
Normandy coast, which had left the Gare des Invalides at 
5.14, ran into the standing train. Fortunately, many 
passengers in the local train, tired of the delay, had alighted, 
and were on the platform; but sixteen—some reports say 


| nineteen—passengers were killed. Some of these probably 


lost their lives by the fire that broke out among the débris. 
Whether the conflagration came from fire spread from the 
fire-box, from the stove in the restaurant car on the express, 
or from gas escaping from the cylinders on the coaches, is not 
known. 

The block system is effectively worked on the main lines of 
the French railways, and, without doubt, was in operation 
here, and there is no evidence at present to show that the 
standing train was not protected by the block signals as well 
as by the fixed signals. The driver of the second train 
admits that he did not see the signals, and that it is quite 
possible he passed them assuming that the line was, as 
usual, clear. From Press advices it seems that the right 
injector of his engine failed, and then, when the left was 
being used, that failed too. It was while attempting to 
adjust these that the signals were passed, and the driver, 
suddenly looking up from his work, found himself practically 
on the top of the standing train. 

The Western system has long been under a cloud. It was 
greatly in debt to the State, and hopelessly in arrear with its 
repayments. The Minister of Public Works made a state- 
ment on Monday to a representative of Le Temps, and 
admitted that the roiling stock when taken over by the State 
was in a very bad condition. Everything, or nearly every- 
thing, had to be renewed, and the workshops were as bad as 
the stock. Large numbers of orders had, however, been 
given out. The causes of the collision were, he said, being 
investigated, and the precautions to ensure the safety of 
standing as well as of running trains, also the question of 
fire service, were being looked into. 

With the exception of deficient maintenance, it does 
not appear that this accident brings out any unfavourable 
comparisons between French and British railway methods. 


When our trains stand in stations protected by fixed signals, 
| reliance is placed solely on the block system, leading to the 
signals at the signal-box in the rear being kept at ‘‘ danger,’’ 


nor is any notice sent to the stations in the rear to warn 
subsequent trains that there is a breakdown. The accident 
seems to be attributable to trouble on the engine, and one 
can only therefore trust that no effort will be spared to put 
all the matériel in good order as early as possible, especially 
in view of the fact that, along with their allies, the London 
and Brighton Company, an effort is to be made to accelerate 
and generally improve the service between London and Paris 
vid Dieppe and the former Western Railway. 





ENGINEERING GOLFING SOCIETY. 


THIs Society held its Spring Meeting at Worplesdon on Thurs- 
day, June 16th. There were morning and afternoon medal 
rounds of 18 holes, each under handicap, the members being 
divided into two divisions, those with handicaps of 10 and under 
being in the first division, and those with 11 and over in the 
second division. Inthe morning the best results were as follows :— 








First Division. Second Division, 
R. W. Hammond . 81-0=81 | Alan Williams 106 - 18=88 
H. P. G. Steedman .. 85-2=83 | Alex. Millar .. 106 -15=91 
G. Allom. . = 3=84 | J. E. Spagnoletti 105 -14=91 
A. P. Patey . 94-8=86 | F.S. Ham ° 104 - 12=92 
P. L. Riviere... .. .. 95-8=87 | P. B. Brown.. 107 - 14=93 





91-3=88 | D.B.Butler.. ©. >. 105-11=94 
* Wins scratch prize. 


C. R. D. Pritchett | 


In the afternoon the leading scores were :— 


First Division. Second Diviswn. 





tJ. N. Sparks .. .. D. B. Butler 93-11=s2 
Cc. R. D. Pritchett F.S.Ham .. .. .. 100-12=88 
R. L. Soper .. C. M. C. Taylor 105 -14=91 
R. W. Hammond P. B. Brown 108—14=94 
G. Allom.. .. Alex. Millar .. 110-15=95 
G. N. Watney J. Goodman . . 111 -14=97 
C. H. Shortt .. Alan Williams 115=18=97 


+ Wins first division medal prize for the best net score of the day. 
t Wins second division medal. 


In the net aggregates Mr. R. W. Hammond, in the first division, 
with 166, won the President’s Cup and Memento, and Mr. Gilbert 
Allom, with 169, took thesecond prize. The Wilson Cupand Memento, 
in the second division, was secured by Mr. D. B. Butler, with 176, 
and the second prize by Mr. Alan Williams, with 185. An Eclectic 
Competition, taking the two rounds at half handicap, was won by 
Mr. C. R. D. Pritchett, with 754. No member could take two 
prizes, save one of the medals and the scratch prize. Forty-seven 
members in all took part in the meeting. 
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As will be seen by a reference to the drawings, there js " 

large number of water-tight compartments in order to eng 
T.8. SUBVEY Ss TEAMER CARTIER the safety of the vessel nso in prorere! iedies. On ta 
ss ae Nee s mm. : Be eee ene Lee eet é a lower deck, aft, is accommodation for the hydrographic staft, 
SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALKER-ON-TYNE, BUILDERS consisting of saloon, bathrooms, living-room, and four ster’ 
rooms; and, forward, on the same deck, is accommodation ane 
the petty officers, seamen, and firemen. On the main deck 
aft, is a deck saloon and mess-room for the hydrographic 
staff, with pantry and stewards’ stores adjoining, and, for. 
ward, is the mess-room for the navigating and engine staff 
with pantry and stewards’ stores, and two state-rooms fie 
the second and third engineers and mate. In the forecastle 
side houses is washroom and bathroom accommodation for 
the crew and petty officers on the port side, and carpenters’ 
shop and coal storage on the starboard side, whilst imme. 
diately under the forecastle is storage room for gasoline in tanks, 
On the shade deck is a ‘‘ Lucas’’ sounding machine 
arranged on the bulwark rail on the port side. This sound. 
ing machine is similar to that supplied to the cable-repairing 
steamer Telconia, which was illustrated and fully described 
in the issue of THE ENGINEER of December 24th last, 
Towards the centre, abaft the main mast, is a double-cylinder 
vertical sounding winch constructed by Clarke, Chapman and 
Co., Limited, of Gateshead. This winch has cylinders Sin, 
diameter and 6in. stroke, and is fitted with whipping drum 
93in. diameter keyed directly to the crank shaft. It is of 7 to 
8 horse-power and can exert a pull of about 5 ewt. on the 
sounding wire. The drum is fitted outside of the frame clear 
of the engine, while the other end of the shaft is fitted with a 
brake hand wheel. The winch has reversing valve, screw-dowy 
stop valve, &c., and is mounted on a cast iron bed-plate with 
a trough cast on it to prevent oil and water running over the 
deck. Amidships on this deck is the chart room and pilot- 
house, with bedroom and day-room for the sailing master, 
The chart room, 15ft. by 7ft., is fitted with a special drawing- 
table, 5ft. by 10ft., built in three thicknesses of lin. pine, the 
front and frame being of oak. There is accommodation for a 
total crew of forty-three, including officers and enginemen, ~ 
The auxiliary machinery consists of a steam windlass 
SURVEY STEAMSHIP FOR CANADA. tons ; draught, 12ft. Sin. ; service speed on trial, 114 knots. (Clarke, Chapman and Co.), steam and hand steering gear by 
4 The Cartier is intended for hydrographic service on the John Hastie and Co., Limited, of Greenock, and a refrigera- 
A NEW twin-screw survey steamer named the Cartier has | eastern shores of Canada, and in its design and equipment ting engine of the No. 3 single vertical marine (CO) type by 
just recently been completed by Swan, Hunter and Wigham | attention has been paid to the fact that the voyages will be J. and EK. Hall, Limited, of Dartford, Kent. There is steam 
Richardson, Limited, of the Neptune Shipyard, Walker-on- | somewhat lengtlfty. The Cartier is fitted with twin-screw heating throughout the vessel, and in all rooms and toilets, 
Tyne, to the order of the Canadian Government. The | triple-expansion engines, with cylinders 1lgin.,s 18in., | with the exception of those under the forecastle, are steam ra- 
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THE SURVEY STEAMSHIP CARTIER 


principal dimensions of the Cartier are :—Length, 173ft.; and 3lin. by 24in. stroke, supplied with steam by two | diators, each having 25 square feet heating surface for every 
Gin. ; breadth, 29ft. 1fin.; depth, moulded, to upper deck, | cylindrical multitubular boilers, 10ft. Gin. diameter and | 1000 cubic feet. As the Cartier will be required to work in 
15ft.; gross tonnage, 555.7 tons; net tonnage, 234 tons; | 11ft. 6in. length, having a pressure of 1851b., and working | extremes of temperature an elaborate system of ventilation 
deadweight capacity, 230 tons on 11ft.; displacement, 1035 | under Howden's system of forced draught. | has been introduced. 
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PETROL-ELECTRIC MOTOR OMNIBUS 


THE DAIMLER COMPANY (1904), LIMITED, COVENTRY, ENGINEERS 
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In shallow water the staff of the Cartier will leave the 
steamer, and conduct surveys in launches and boats, after- 
wards returning to the vessel to work up their observations. 


Accordingly, there are provided two gasoline launches, each | 


d7ft. by 6ft. 9in. by 3ft., as also two gigs, 27ft. by 6ft. 
by 2ft. 5in., and one dinghy, 18ft. by 5ft. 4in. by 2ft. Qin. 


The launches, constructed by Forrest and Co., Limited, of | 


Wyvenhoe, Essex, are of the single-screw type, with motors 
of the two-cylinder ‘‘ standard ’’ pattern, 15 brake horse- 
power. They are carvel built, the planking is of English 


PURSE, WGA = Wim “Re 





oak with mahogany topsides and mahogany deck all round the | 


sides and at the ends. There is a canvas awning and folding 
canopies. The launches are each fitted with copper buoyancy 
tanks, mast and sail, and a complete Board of Trade outfit. 
The gigs have masts and sails. The steam winches, provided 
for the hoisting of the boats, are arranged with special 
leading blocks, so that they may be used for hoisting any 
one of the four boats. 


: ; ’ | 
There is an electric searchlight on the bridge, and the | 


other special equipment of the vessel comprises a standard 
compass of the Lord Kelvin navy pattern, whilst the steering 


compasses include a Ritchie standard compass and a Wilson | 


and Gillie compass. The Cartier was built from the designs 
and under the superintendence of Mr. R. L. Newman, of 
Victoria, B.C., consulting naval architect for the Canadian 
Covernment. 


A NEW PETROL-ELECTRIC OMNIBUS. 


ALTHOUGH the petrol-electric omnibus has gained but 
little prominence, engineers are still endeavouring to bring it 


to the front, and new vehicles of this kind continue to appear. | 

















Fig. 1i—ENGINE AND DYNAMOTOR 


To the list of firms which have taken up the manufacture of | 
this type of vehicle, the Daimler Company must now be | 
added. The new omnibus which is heing put upon the 
market by this company, and which is being constructed 
under the Knight, Pieper, and Lanchester patents, is built 
on quite different lines from the ordinary motor omnibus, and 
some important advantages are claimed for this construction. 


| under the driver’s seat and firmly riveted to it. 


AT 





A plan and elevation of the omnibus are shown in Figs. 2and 
3 respectively. There is no chassis frame in th e ordinary 
sense, the frame being formed by the bottom or well of 
the body. It is built up of sheet steel rolled into deep 


| channel section, the whole width of the base of the body. 
points of 


| At the load application on the springs, cross 


capable of developing 12 horse-power (R A.C. rating). The 
engines are of the new Daimler type, with crank shafts and 
frames extended for the dynamotors. It should be explained 
that by dynamotor is meant an ordinary continuous-current 
dynamo which is also used asa motor. Each dynamotor is 
normally rated at 3 kilowatts, but has a give and-take 
capacity of three to four times this rating. 

The drive from each unit is taken directly from the engine 
and dynamotor shaft to a worm gear fitted to each wheel, 
through a tubular cardan shaft, no differential gear being 
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Fig. 4—DRIVING GEAR 


used. The body is built up directly on the steel sheet frame, 
and is constructed of sheet steel. The side posts come 
straight down from top to bottom, and there is no reduction 
in the width. The side posts carrying the top weight are 
mounted directly over thespring supports, as shown in the illus- 
tration Fig. 3. It will be seen that besides taking off consider- 
able body weight, owing to there being no well as part of the 
body, the whole superstructure is made much lighter than is 
possible with the ordinary method. The body and frame, 
together with the parts, such as steering gear, dashboard, 
| brake levers, &c., mounted on the frame, are slung on the 
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The Engineer 






































Fig. 2—PETROL-ELECTRIC OMNIBUS—PLAN 


members shaped and riveted to the steel well are fitted, 
these adding the necessary stiffening at the points where 
it is required. To obtain torsional rigidity to meet all 
winding and twisting stresses on the frame a large rectangular 
steel tube is fitted in between the two sides of the steel well 
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axles at each end with no overhang other than that entailed by 
the spring lengths, as shown in Fig. 3. 

The front axle, consisting of a steel tube, has the steering 
pivots welded in at each end, these pivots being arranged co- 
axially in the wheel centre; the well-known advantages of 
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Fig. 3—PETROL-ELECTRIC OMNIBUS—PART ELEVATION 


This member 
also forms the petrol tank, and has a capacity of 25 gallons. 

At each side of the strut steel frame and under the top 
horizontal webs or seat-line the power units are fitted, as 
shown above, These on the omnibus illustrated are each 


central pivot steering are thus obtained. Front wheel brakes 
are fitted, these being operated by a foot pedal, and also by a 
hand lever for standing purposes. The road whesls are 
mounted on the extremities of a tubular crank axle-tree, and 
are driven by short liye axles coupled direct to worm-wheels 
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on the right and left-hand sides of the vehicle respectively. 
The axle-tree is so designed that each road wheel, and the 
worm gear by which it is operated, are carried directly off 
the spring bracket—that is, the portion of the axle-tree 
directly supporting the weight of the vehicle. This construc- 
tion is shown in Fig. 4. 

Between the wheel and worm casing are fixed the rear 
springs. This method of construction enables a maximum 
spring base to be used, the spring only requiring to clear the 
wheel rims. In view of the fact that one of the principal 
objects in the design of vehicles of this kind has been to 
reduce weight to a minimum, the employment of wheels of a 
larger diameter than hitherto used may appear a retrograde 
step, but by the employment of specially designed suspension 
type the firm has been enabled to use 40in. diameter wheels 
on the front axles, and 48in. diameter wheels on the rear 
axles, and besides obtaining the great advantage due to large 
diameters, it has been possible not only to reduce the weight, 
but also to secure a larger factor of safety. 

The unsprung weights have been reduced to a very 
low figure. Below the rear springs the weight is somewhat 
under 10 cwt., and below the front springs it is about 5 cwt. 
In other makes the weight on the front axles varies from 
5 ewt. to 7 ewt., and on the rear axles from 16 cwt. to 23 ewt. 
The makers direct special attention to the lateral distance 
between the springs, both back and front, the minimum police 
regulations being exceeded by as much as Qin. on the front 
axle and 15in. on the rear axle. By the disposition of the 
mechanism adopted, the height of the platform inside the 
body above the ground has been reduced to 27in., this being 
5in. to 10in. lower than the majority of existing types. Also, 
the ground clearance has been increased ; this being equal to 
the axle clearance. This, with the large wheels employed, 
amounts to 15in., against a minimum of 10gin., as specified 
in the police regulations. Since the power units are slung in 
the track of the wheels, their ground clearance does not enter 
into consideration, but even here 12in. is given. The battery 
and switchboard are carried under the driver’s seat. 

Four separate methods of braking may be used :—(a) By 
bringing the lever on the steering wheel to the strongest field 
position when the momentum of the omnibus is absorbed by 
charging the battery ; (b) by the magnetic brake operating 
on both cardan shafts, actuated by one foot pedal; this 
simultaneously de-clutches the engines; (c) by a foot lever, 
which operates the brake on the front wheels ; and (d) by a 
hand lever, which also actuates front wheel brakes. 

We are informed that on ordinary greasy roads it is found 
almost impossible to cause this new omnibus to skid or side- 
slip to any appreciable degree, and nothing in the nature of a 
dangerous side-slip has ever been experienced in 5000 miles 
driving. In the main the immunity from side-slip is 
attributed to the following factors:—(a) The extreme 
flexibility of the double unit system; (b) the better weight 
distribution obtainable by the construction and disposition of 
the parts adopted ; (c) the distribution of braking over the 
front and rear wheels and the perfection of the methods of 
braking employed ; (d) the improved co-axial pivot steering 
adopted; and (e) the comparative absence of unsprung 
weight, owing to which the wheels hold the road under the 
most adverse conditions. 

For the control of the omnibus there are two levers placed 
on the top of the steering wheel. It will be understood 
that the engine and dynamotor are on the same shaft 
and run together, the dynamotor either assisting or 
opposing the engine. One which controls the strength 
of the fields is used for varying the speed between three 
and fourteen miles per hour. The other is connected 
to the two engine throttles. For running in a forward direc- 
tion the two dynamotors are connected in parallel with the 
battery. The field regulation is carried out by a common 
rheostat. For reversing, the dynamotors are connected in 
series, and in this way an efficient low-speed combination is 
obtained, and, at the same time, a high torque and a per- 
fectly balanced reversed drive. A single controller is used for 
changing from the parallel to series connections, the operat- 
ing lever for which is within easy reach of ‘the driver. The 
magnetic brakes and clutches are connected in parallel 
with a single controller operated by a pedal. The 
radiator, which is placed in front of the vehicle, is con- 
nected with both engines. Only one circulating pump 
is employed. This pump is driven by a small 4 horse- 
power electric motor, which also drives the fan, behind 
the radiator. The total weight of the vehicle, complete and 
ready for running, with the accumulators in place, is 3 tons 
9 ewt., the regulations allowing 3 tons 10 cwt. The ease with 
which the engine and dynamotor can be removed from the 
vehicle will be gathered from an inspection of the illustration 
—Fig. 3. It is claimed that breakdown with omnibuses 
constructed on this principle is practically impossible, owing 
to the complete duplication of the power units, and the in- 
dependence of the petrol and electric systems. The omnibus 
may obviously be driven by its electric installation alone, or 
by either power unit separately. The motors being electri- 
cally started, it is unnecessary to have the engine running 
when taking up or setting down passengers. 





CONTINENTAL RAILWAY INVESTIGATIONS. 
No. I1.* 
BELGIUM. 

THERE have been State railways in Belgium since 1834, 
but with an excellent service of waterways the financial 
results were unsatisfactory, and the Chambers about 1840 
refused to sanction further outlay, and from that time to 
1871, all railway extensions were built by private enter- 
prise. After the Franco-Prussian War there was a fear 
of Belgian railways getting into the hands of foreign 
financiers, and in 1871 the State began the acquisition of 
the lines. 

The report says that the re-purchase was followed by 
a reduction of rates on the State-owned and private rail- 
ways. “Thanks, however, to the development of the 
commerce and history of the country, the total receipts 
are sufficient to cover the interest and redemption of the 
capital.” We notice, however, that the percentage of 
working expenses to receipts is gradually rising. It was 
69.40 per cent. for the year 1907, as compared with 63.23 
per cent. in 1902, and 61.02 per cent. in 1897. 

The restrictions on traders are not so great in Belgium 
as in Germany and Austria-Hungary, and in the recital 





* No. L. appeared in April 29th issue, 





of the conditions under which traffic is conveyed, we see 
nothing to which to draw attention. We observe, how- 
ever, that there is a system of insurance in force for 
guaranteeing prompt delivery of goods, and their good 
condition. This is widely used, and results in great 
benefits to the trader. 

The chief control of Belgian railways is vested in the 
Minister of Railways, Posts, and Telegraphs. There is 
also a Railway Council, but composed of only five 
members, none of whom are from the unofficial 
community. 

The Commission truly observes that “the distinctive 
feature of the Belgian railway system is undoubtedly the 
extensive development of the secondary or light railways,” 
which, it adds, are “an invaluable asset to national 
progress.” 

At the end of 1908 there had been sanctioned 160 light 
railways, with a total mileage of 4165 kiloms., and, of 
these, 137 lines with 3325.95 kiloms. had been opened. 
Only 200 kiloms. are worked by electric traction. The 
average rate of dividend is 8 per cent. Considerable 
details are given of these light railways, but we have not 
space to refer to them, at present at least. 

The effect of waterways on railway facilities is also 
dealt with, but this has, of course, been anticipated by the 
report of the Royal Commission on Canals. 

FRANCE. 

Railway concessions were granted in France before the 
advent of the locomotive, between the years 1823 and 
1827. In 1836 the question as to State railways was 
raised and all proposals for private and for State railways 
were refused, but the matter was forced on to the Govern- 
ment by the company which was constructing the line 
between Paris and Orleans getting into financial difficul- 
ties in 1839. The State had then to guarantee the 
interest in order that this important line might be com- 
pleted. This system of guarantee won the confidence of 
investors, and, at a later stage, became the recognised 
foundation of. mailway operation. In 1842 the State 
constructed several railways, for which concessions to 
operate were given to private companies who had to lay 
the permanent way and provide rolling stock. In 1852 
and five subsequent years these lines became incorpo- 
rated into the six big systems which now operate the 
railways of France. In 1879 the State adopted an 
ambitious programme for new lines and improvements of 
existing ones, but, having undertaken more than they 
could carry out, the Government, in 1883, made agree- 
ments with the six private companies to complete the 
proposed programme under concessions that expire at 
various dates between 1950 and 1960. 

French railways are controlled by the Minister of 
Public Works and Departments. He is assisted by com- 
petent advisers who form four councils to deal with the 
various branches. The council for technical control is 
the Comité de l’Exploitation Technique, which is com- 
posed of engineers who are consulted on technical 
regulations, running of trains, signals, safety appliances, 
accidents, inventions, &c. 

Some light is thrown in this report on the alleged 


de fer de l'Ouest. This railway had made large calls on 
the State for assistance, and it became evident that it 
would be unable to repay these sums, so the Government 
decided to exercise its right of purchase under the con- 
cessions, already referred to, of 1883. The Commission 
found that passenger trains were running more punctu- 
ally than when the line was privately worked, and that 
there was a tendency to a better state of affairs in goods 
traffic also. It appears that the State is considerably 


inspectors are to be found travelling about the lines, 


obtain a greater punctunality. The new régime is 
probably not loved as a consequence, and this may have 
encouraged complaints. 

All new rates must be submitted for approval to the 
Minister of Public Works who, in turn, seeks the opinion 
of his Railway Advisory Council. As in Germany and 


pay for the fumigation of the vehicles used. The trader 
in France who deals in perishables can, however, obtain 


a reduction when his consignments are late. Fora delay of | 
six hours the whole of the charges for | 
transportation have to be refunded; but, different from | 


more than 
our British practice, the trader must send his goods in 
sacks, cases, or baskets which allow them to be placed 
one above the other. Sheets are provided by the com- 
panies, free of charge, as under the Code Civil they are 
responsible for all goods they transport. 


ITALY. 


There is not much to learn from a study of the Italian 
railways. The first railway was built in 1839, and nearly 
twenty years elapsed before there were railways in all 
the States. These were built under concessions to 
private companies or directly by the States. In 1865 all 
the railways were allocated amongst four large com- 
panies, but in 1880 three of these were absorbed by the 
State, only to be again ceded in 1885 to private enter- 
prise for a period of sixty years, with an option of 
cancelling the arrangement at the end of every twenty 
years. 

It was this latter condition that led to the evil ways 
into which Italian railways fell. With the fear of 
absorption at the end of twenty years the private com- 
panies would not spend money, and so the road and 
rolling stock got into bad condition, the accommodation 
was insufficient, and, consequently, at the end of the 
first twenty years there was an outcry for the State to 
take over the lines. Nationalisation was not unopposed, 
especially in Northern Italy, but it was felt that any 
change wouid be desirable, even if only based on hopes 
of improvement. 

The lines passed into the management of the State as 





: = | off from the motor, 
Austria, there are numerous subsidiary charges, and we | 
notice inter alia that consignors of live animals have to | 





from July Ist, 1905, and are administered by a general 
manager attached to the Ministry of Public Works and 
Council of Administration of nine members, of which the 
general manager is president. There have also recently 
been appointed a General Advisory Council and District 
Advisory Councils. 

The Commission report that the State is now grappling 
well with the situation both as regards accommodation 
and a revision, or rather unification, of the tariffs. 4 
Commission has been appointed which is to report at the 
end of three years, with a scheme for the modification 
and placing together of the tariffs and regulations on a 
general basis, and the Chambers of Commerce have all 
been requested to send in their views. 

Finally, it is interesting to note as difficulties connected 
with nationalisation, that promotion of the staff is now 
given by seniority, which is not always compatible with 
merit, with the result that men acquainted with the traffic 
requirements of a locality are often removed and replaced 
by men from other parts of the country, which has 
also often not been a change to the servant's whole 
advantage. Now they are under the State they are less 
willing to take responsibility, and they shield themselves 
behind rules and regulations. The centralisation in Rome 
is a great disadvantage, especially to the traders in 
Northern Italy. In order to guard against strikes, all 
railway servants, irrespective of grade or duty, are deemed 
to be public servants. 


ELECTRIC LIFTS ON THE OLYMPIC AND 
TITANIC. 


THE equipment of the Olympic and Titanic as regards lift 
service will be like everything else in connection with the 
ships considerably in advance of anything which has yet been 
done. Each ship will be fitted with three first-class passenger 
lifts, arranged side by side in one trunkway, and with one lift 
for second-class passengers. The latter will be similar to the 
former, buta little plainer. 

Fach of the first-class lifts will raise 15 cwt. from the 
upper deck to the promenade deck, a height of 37ft. Gin., and 
will travel at a speed of 100ft. per minute, with cages about 
5ft. 4in. by 6ft. by 7ft. high. The cages will be handsomely 
fitted, and the usual safety appliances will be fitted. 

A special safety gear to provide against the breaking or 
excessive stretching of either of the suspension ropes will be 
fitted beneath each cage. It will consist of four steel cams 


| connected by suitable levers, and arranged to come into opera 


tion and grip the guides. This apparatus will be actuated 
by the opposing pull of the ropes and will not depend upon 
springs, but in the extremely improbable event of simul 


! taneous failure of both suspension ropes, the safety gear would 
be brought into action by means of an independent safety 


line. 

The guides for cage and counter balance will be of round 
turned steel, and the cage and weight will be fitted with 
adjustable gun-metal guides to work against these steel 
runners. 

The machine will be fitted directly overhead. The motors 
will be of the four-pole totally-enclosed shunt-wound type, 


| rated at 6 brake horse-power when running at a speed of 
x n ape : ~-“ | 500 revolutions per minute, the rating being on the basis of a 
unsatisfactory results of the nationalisation of the Chemin | ps s 


six hours’ run with full load with temperature rise not 
exceeding 70 deg. Fah. They will be coupled direct to 
machine-cut worm and wheel winding gear. 

The worms will be made of steel cut from the solid, 
hardened and ground. The worm wheels will be constructed 
with cast iron centres with phosphor-bronze rim and teeth. 
The worm, being placed beneath the wheel, will always be 
submerged in oil contained in the worm box. The thrust of 
the worm shaft will be taken by double ball thrust bearings 
placed at the outer end of the worm shaft, so as to be easily 


stricter in claiming for demurrage and warehousing, and | #¢cessible for adjustment or repair. 


The winding drum keyed to the worm wheel shaft will be 


hastening the station operations and endeavouring to | 3ft. 6in. diameter, and it will be arranged so that the ropes 


will plumb the centre of the cage at one side and the centre 
of the counterbalance weight on the other side without any 
diverting sheaves. All high-speed shafts in the machine will 
be bushed with gun-metal. 

The brake will be of the electro-mechanical type, arranged 
to come into action automatically when the current is shut 
The controller will be of the standard 
ty 


yu cable safety switch will be provided which will 
shut off the current and stop the running of the motor and 
gear if either the cage or counterbalance weight meets with 
an obstruction on its journey, causing the ropes to become 


slack on the drum. This will also operate if the safety gear 
comes into action owing to the failure of the suspension ropes. 
A main limit switch will also be provided, operated by the 
travel of the cage, to shut off the main current in case of any 
failure or want of adjustment in the controller itself. 

The counterbalance weight will be equal to the weight of the 
cage and half the load, and safety angle guides will be fitted at 
opposite corners of the cage to prevent its getting adrift in 
case it leaves the runners in the event of extreme rolling or 
pitching of the ship. 

A special attachment has been designed for raising or 
lowering the lift by hand in case of breakdown of the motor 
or failure of the current. f 

Besides these passenger lifts there will be a 3 cwt. electric 
service lift in the officers’ pantry, and another in the 
restaurant, travelling from the saloon to the bridge deck, 
19ft. Gin., with cage lft. Tin. by 2ft. 2in. by 2ft. Gin. These 
lifts will be electrically controlled with: pushes on each 
deck served. Position indicators and speaking tubes will be 
fitted in connection with the service lifts. 

There will also be a 10 cwt. stores lift for carrying pro- 
visions, etc., from the tunnel to the saloon deck, a height 
of 33ft. 6in. 

Finally, there will be a lift for raising mail bags, con- 
structed for a load of 8 cwt., travelling from the orlop to the 
lower deck, at a speed of 80ft. per minute. In this case the 
headroom being very limited, the cage will be arranged with 
multiplying sheaves underneath giving a multiple of two to 
one, and the counter-balance weight will also be fitted with 
multiplying sheave. 

All these lifts are being constructed and fitted by R. Way- 
good and Co., Limited, of Falmouth-road, Great Dover- 
street, S.E. 
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RAILWAY MATTERS. 


Tue Gaceta de Madrid of June 9th contains a notice 
ermitting the use of public lands in doubling the railway line 
Petween San Sebastian and Hernani. The work must be com- 
pleted within two years, 

ReINFoRCED concrete girders 12in. wide and 16}in. 
deep are being used to carry the rails of some of the conduit rail- 
ways in Washington, over which 40-ton cars are operated. 'T'wo 
hin. rods are used in each girder, 

H.M. Consut-GeNngkau at Valparaiso reports that the 
Department of Public Works has arrived at the conclusion that it 
will be advantageous to substitute electric for steam traction on 
the first section of the Chilian State Railways, from Valparaiso to 
Santiago and Los Andes. 

Tux annual report by the Glasgow tramways shows a 
surplus of £53,000, which it is proposed to use for the purpose of 
reducing the city rates. The year’s income has amounted to 
£896,720, which is £4000 better than in the preceding twelve 
months, but, owing to an increase in expenditure, the net surplus 
is £13,000 less than in the previous year. 


Ir appears from the Niewwe Rotterdamsche Courant 
that the Netherlands Government propose to grant a subsidy of 
415,000 florins (about £34,600) to the ‘‘ Het Spoor” Company for 
the construction of a railway from Gouda to Schoonhoven, 
bridge is to be built across the Vecht River for the railway worked 
by the ‘‘ Nederlandsche Centraalspoorweg Maatschappij.” 





Goop progress is being made with the main line of the 
Canadian Northern Railway between Port Arthur and the end of 
the completed section of the railway 60 miles west of Sudbury, 
Ontario. The engineers have already located 100 miles of the line 
from Port Arthur east and from beyond Sudbury west, a distance 
of 200 miles, A grade of four-tenths of 1 per cent. has been secured, 


Ara meeting of the Urban Council at Blyth on the 
9th inst., the proposal to link Blyth up with the tramway system 
at Whitley and Tynemouth was again considered, when it was 
decided to invite the Whitley and Monkseaton Council to co- 
operate with the Blyth authority in promoting a tramway service 
between the two places, and also to ask for the co-operation of the 
local !andowners. 

AccorbINnG to the Railway News a company has been 
promoted to construct a light railway from Tarporley to Nant- 
wich. It is an extension of a scheme for a light railway from the 
Cheshire Lines at Mouldsworth to Tarporley. This scheme is 
designed for the railway to join the Crewe and Shrewsbury line at 
the junction at Edleston, with stations at Tilston, Bunbury, 
Brindley, Acton, Marsh Lane, Nantwich, and adjoining the rail- 
way station at Nantwich. 

Tur contract for the making of the new Derwent 
Valley Light Railway, which is to connect the North-Eastern Rail- 
way line near Selby with the countryside up towards Stamford 
Bridge, was signed on Wednesday, June 15th. It has been let to 
Messrs. Pethwick, of Victoria-street, Westminster. The new line, | 
the scheme of which has been supported by the Riccall and Escrick | 
Rural District Councils, will serve an agriculturai district that is 
untouched by railway communications. 


A NEW electric line is to run from Lubeckerstrasse, in 
Berlin, to the corner of Christianastrasse and Prinzenallee, which 
will fulfil a long-felt want. The work is to start at once, and will | 
cost 1,175,000 marks. A syndicate has also been formed to bring 
lines from Moabit and Gesundbrunnen to Rixdorf. They are to | 
meet at Donhoffplatz, and thence proceed to Rixdorf through a 
tunnel. The Donhoffplatz will then have an underground station, 
and forma central point in the electric tram traffic between the 
north and south of the city. 


In order to secure additional accommodation on the 
lower decks of tramcars, Mr. C. W. Mallins, general manager of 
the Liverpool Corporation Tramways, has designed a new seating 
arrangement. The seats are placed transversely on the lower as 
well as on the upper deck, thus securing the maximum accommo- 
dation. Another object secured is the alteration of the centre of 
gravity by making the width of the ground floor equal to that of 
the upper deck, thereby reducing the disagreeable side motion 
caused by the top-heaviness of the cars, and obtaining the maximum 
security. By the arrangement 6 additional seats are secured, 18 
of the seats are transverse and eight longitudinal. By placing the 
eight seats longitudinally, two at each corner of the car, no inter- 
ference with the sand boxes and lightning arresters is necessary. 
In the new car seats are provided for 64 passengers, 38 on the upper 
deck and 26 on the lower. 

We hear that the Eastern Bengal Railway workshops 
at Kanchrapara are to be enlarged ata cost of Rs. 3,000,000 for 
locomotive carriage and wagon works. Of this sum, Rs.500,000 
will be spent this year, For the North-Western State Railway 
100 brake vans have been sanctioned, also a few ambulance car- 
riages. The construction of a railway on the metre gauge from 
Samastipur, on the Tirhut State Railway, to Roserah has been 
sanctioned, Two new 3-ton travelling steam cranes are to be pro- 
vided for the Bombay, Baroda and Central India Railway. For the 
broad gauge section of the Madras and Southern Mahratta Rail- 
way, 26 new brake vans are to be supplied. A comprehensive 
estimate has been sanctioned for the cost of constructing certain 
rolling stock for the same section of the railway. Twenty-three 
new locomotive engines on the broad gauge for the Great Indian 
Peninsula Railway have been approved. 

AccorpInG to the Electric Railway Review, the elec- 
trical engineer of the New York, New Haven and Hartford Rail- 
road, recently made an examination of some No. 0000 grooved 
steel trolley wire which has been in service over the main locomo- | 
tive terminus lead track in the Stamford yard for twenty months. 
The wire showed a reduction in thickness of the lower lobe of 
14 per cent., or approximately one-seventh of the allowable wear. 
A total of 85,000 locomotive movements had been made under this 
wire, or four times the number of movements made under main | 
track wires in the same period. At this rate of wear a steel 
trolley wire over the main line with the present density of traffic 
should last forty-four years. The sample of wire examined was 
coated with a thin layer of grease from the pantograph collector | 
pans and soot from the steam locomotive exhaust. When this | 
coating was removed by wiping with waste the surface of the wire 
was found to be bright and smooth with no signs of corrosion. 


A ForgIGN- OFFICE report on Nanking states that work 
on the southern (British) section of the Tientsin-Pukow Railway 
was commenced early in the year 1909, and, in spite of many diffi- 
culties and hindrances, good progress has been made. The total 
length is 236 miles. It is hoped to open the section between 
Nanking and Linhuaikuan, 90 miles, in the autumn of 1910, and 
trains are expected to run over the whole section by the end of 
1911, As regards the Nanking City Railway, no statistics of earn- 
ings and expenditure are published, but it is reported to be paying 
its way. A handsome new station has been erected at Hsia-Kuan 
(the foreign settlement of Nanking), and the forthcoming exhibi- 
tion is expected materially to increase the receipts from both 
passenger and goods traffic. No progress has been made with the | 
project to extend the line to Wuhu; the matter was submitted to | 
the local provincial assembly and remitted for the consideration of 
the Anhui representatives. The service of the Shanghai-Nanking 
Railway is well maintained, and the passenger traffic continues to 
grow in volume, Owing to likin and other difficulties, however, 
the goods traffic does not make any headway. Apart from opium, 
goods to the value of only 100,000 ittese taels (£13,020) entered 
Nanking by this railway, 








| rubber and having internal electrical lighting, which are caused to 





NOTES AND MEMORANDA. 


AnoTHeEr use for aluminium has been found in combining 
it with gold to produce a metal that is said to possess a beautiful 
hue adaptable for wide use in the jewellery trade. The alloy is com- 
posed of about 78 per cent. gold, and the aluminium seems to give 
Just about enough different colour to give a very artistic appear- 
ance. 

Aw American patent issued to Mr. R. B. Williamson on 
April 5th om toa rotor winding so arranged that groups of 
coils may be ec ted with a ber in series when starting, and 
each short-circuited when running at full speed. This arrange- 
ment permits the variation of the resistance of the secondary 
circuit without the use of a rheostat, 








AccorpING to an American contemporary, sharpening | 


the bits of the 300 rock drills used in the Calumet and Hecla mines 
is done automatically, the only labour being to put them on a con- 
veyor at the outset. They are heated, sharpened, upset, fluted, 


brought back to exact size, and tempered by machines, passing | 


from one to the other mechanically. The plant is driven by elec- 
tricity, but the sharpening and upsetting are performed by com- 
pressed-air hammers, and the fluting is done by an 800 lb. steam 
hammer. 
sharpened every day. 


DurinG the four months ending with April of this year | 


the exports of steel rails from Germany shows an increase, as com- 
pared with the figures for the corresponding periods of 1907, 1908, 
and 1909 ; thus, in 1907 the amount was 1,233,454 double-hundred- 
weights, in 1908 it was 1,194,504, in 1909 it was 1,201,356, and this 
year it was 1,305,420 double-hundredweights. The increase, com- 


pared with 1909, was at the rate of 8.6 per cent., and the value of | 


the steel rails thus exported amounted to £690,000. The Nether- 
lands took 156,956 d. ewt., as compared with 37,374 last year, an 
increase of 119,582, and the Dutch were the largest buyers ; 


then comes Great Britain, which took 139,589, or an increase of | 


52,867 d. cwt. Spain, Denmark, and Turkey all bought larger 
quantities of steel rails from Germany, while Belgium’s purchases 
fell off by 59,288 and China's fell off by 176,641 d. ewt. Norway 
bought 18,000 d. ewt. in excess of last year, while British South 
Africa bought 44,762, as compared with 28,997 d. ewt. in 1909. 


WITHIN recent years piles made of reinforced concrete 
have gained rapidly in favour, particularly for harbour and river 
work. There is still some doubt as to the corrosion of the steel 
reinforcement under such conditions. It seems to be fairly well 
proved that reinforced concrete can be made waterproof so that 
the reinforcement will not rust, but piles differ from ordinary 
concrete, because of the shocks and jarring to which they are 
necessarily subject in driving, and it is possible that this may 
start fine cracks in the concrete and loosen the bond between the 
steel and concrete. The point is one upon which further evidence 
is desirable. As regards the cost of con7rete piles, it appears from 
some figures by Mr. A. 8. Cowie that the concrete pile is usually 
20 to 25 per cent, dearer than pitch pine piles in first cost, but 


| from 10 to 20 per cent cheaper than greenheart. On the other 


hand, the concrete piles are a little dearer to drive. The great 
advantage of the concrete pile, provided the non-corrodibility of 
the steel is confirmed, is its indestructibility under ordinary ser- 
vice conditions. It is entirely free from the destructive attentions 
of the teredo and other organisms which bore into ordinary timber 
piling. 

Tue Electrician refers to an account of a method of 
supporting double-messenger catenary trolley systems for use in 
tunnels, under bridges, and in other places where the overhead 
space is limited. This construction provides a means of insulating 
the trolley conductor from its supporting messenger cables, which 
are in turn insulated at their points of suspension. The practice 
has previously been to treat both the messengers and trolley as 
electrified conductors, but the necessarily close proximity of the 
charged messenger to the earthed roof of tunnels and covered 
structures makes this construction unsatisfactory in those places. 
For continuing double-catenary trolley through tunnels and under 
bridges the trolley conductor is carried in a clamp which is in turn 
seated in a roughly triangular treated wooden clamping block 
which grasps the catenary messengers. A short pipe section 
between the clamping block and trolley car provides an adjustable 
link which permits allowance to be made for the catenary curve of 
the messenger cable. The messenger cables are in turn supported 
and insulated by structures comprising suspension pipes and a cross- 
piece carrying a fluted insulating collar, which seats the suspen- 
sion cables firmly in position. The cross-piece is not threaded into 
but passes through the T-fittings, being held in place by cotter 
pins. This construction enables the cross-pipe to be put up or 
taken down after the supports have been installed, in case repairs 
become necessary. 


A new method of testing suction gas producers, and 
forms of computation that have reduced the labour of running the 
tests and making the calculations, were presen in a recent 
vaper read before the American Society of Mechanical Engineers. 
"his method and the forms were given a trial at the University of 


Illinois. The plants, as erected, consisted of a producer, a wet | 


scrubber, a gas receiver, and an engine. To facilitate the test 
the connection to the engine was blanked, and a Scutte-Koerting 
steam ejector connected to the gas main to draw the gas from the 
producer and deliver it to the scrubber. The amount of coal used 
was ascertained by filling the producer when cold, and taking the 
average weight ; in this way the error of filling was reduced to 
about 2 or 3 per cent. The volume of gas generated was measured 
by meters, and checked by computing the amount theoretically 
generated fiom analyses of gas and coal. With anthracite, where 
the loss of carbon in the form of soot and tar probably does not 
exceed 1 per cent., this is an excellent method of checking, but 


where large bituminous producers are tested, the carbon lost in | 


soot and tar is estimated from samples, and this amount deducted 
from the total weight of carbon in the coal. The volume of gas 
may then be calculated within 5 per cent., provided the sampling 
is accurate. The tendency of the ash to pack in the fuel bed does 


not, it is believed, materially affect the determination of the | 


weight of coal used, and is principally valuable for ascertaining 
how much unburned carbon is lost through the grate. 


Accorp1NnG to the Electrical Review, the question of the | 


lighting of airship routes and harbours has been raised in Germany, 
where it is pointed out that towers equipped with searchlight pro- 
jectors are very suitable for the purpose, but they fail when the 
airship is over the clouds, or is ia a bank of fog. In the latter 
event in particular, the situation becomes very unpleasant for the 
aeronauts, seeing that, as happened in connection with the military 
manceuvres in 1909, a dirigible balloon in the fog may only discover 
the landing place after hours of wandering about. Landing in fog, 
however, in any case is dangerous owing to the lack of possibility 
of finding one’s bearings. A firm at Aix-la-Chapelle, which is 
reported to have been occupied with the question for some time 
past, is stated to have now devised a method of lighting which is 
probably adapted to render service to airship traffic. The system 
consists principally in the use of illuminated balloons composed of 


rise in connection with a captive balloon or kite carrying the 
conductors. It isclaimed that these are visible at a great distance, 
and certain colours especially accomplish this object. In case of fog 
coming on, the inventors have devised a fog-signalling apparatus 
consisting of a hygrometer which, suspended directly from the 
captive balloon, is to serve the purpose of giving a signal to an 


With all drills running, about 4000 bits must be | 


| MISCELLANEA. 
A new electrical laboratory, presented by the Drapers’ 
| Company to Oxford University, was opened last Tuesday afternoon. 


The building, which has been erected at a cost of £23,000, is situate 
adjacent to the University museum. 


At the Tinsley works of Messrs. William Cooke and 
Co., Sheffield, the largest wire rod mill in the country was formally 
opened on Tuesday last. It is capable of rolling a din. billet into 
a wire rod of 2001b. weight in a minute and a-third; and in 
ordinary work the production is from 25 to 30 tons per shift. 


THE cable between Gibraltar and Tangier broke down 
on the 10th inst. The Malta-Tripoli section has not yet been put 
into working order, and the Assab-Perim cable, which has been down 
since July 8th, 1909, also remains in that condition. The various 
| restrictions in connection with communication in Central and 

South America still hold. 


WE hear that a wireless station with a range of 300 
| miles has been opened at the Cape, and will be used for commu- 
| nication with the ships of the Union Castle line, all of which are to 
| be equipped with wireless telegraph apparatus, and other steam- 
ships. There isalready a commercial wireless station at Aden, and 
another is projected at Gibraltar, in addition to the Admiralty 
station. 


A NoTiFIcATIon has been received by the secretary of 
the Iron and Steel Institute that his Majesty King George has 
been pleased to become patron of the Iron and Steel Institute. It 
will be remembered that King Edward VII. was patron during the 
whole of his reign, and that King George became an honorary 
member of the Institute when Prince of Wales in the year 1905. 
The list of honorary members contains the name of the Archduke 
Friedrich of Austria, who was elected in 1907. The late King of 
Sweden and the late King of the Belgians had been honorary 
members of the Institute for many years previous to their deaths. 





Unver a recent order of the Admiralty the electrical 
department at his Majesty’s dockyard at Chatham will benefit in 
| the matter of establishment, which wiil include a number of 
fitters, plumbers, braziers, smiths, labourers, &c., as well as power- 
| station men. According to the Electrical Review, the Admiralty 
| has just revised the establishment lists all through the yard, and 
| now the electrical department is a very important feature of the 
| dockyard and the Royal Naval Barracks and Hospital, &c. 
There is also a very large electrical school at Chatham in con- 
nection with the Royal Engineers’ School of Military Engineering 
at Brompton. 


Accorp1nc to the Electrician, the steamer Theodore 
| Roosevelt, which is to take the members of the Chicago Associa- 
tion of Commerce on a tour round the cities of the Great Lakes in 
June, will be in direct telephonic communication with Chicago 
during its entire trip. While at sea wireless telegraphy will 
enable them to send and receive messages, and the Chicago Tele- 
phone Company will erect a portable telephone outfit for use on 
the boat. The company has arranged with the telephone com- 
panies of the various cities to be visited by the Chicago delegation 
to have wires laid to the docks at which the Theodore Roosevelt 
will land. As soon as the boat is docked attachments will be made 
with the apparatus set up on the boat, so that those on board may 
call up their Chicago offices from their quarters on the steamer. 


Ir is stated in a contemporary that a 4000 lb. electric 
lorry has been run from Boston to Manchester, U.S.A., ona single 
charge, the distance being 59 miles. Throughout the trip a load 
of 2500lb. was carried. The lorry made an average speed of 
8.57 miles per hour on thetrip. Between Boston and Nashua the 
roads were in good condition, but on the last part of the journey 
(19 miles) hilly and sandy highways were encountered. No boost- 
ing of the battery was resorted to on the way. The lorry is the 
seventh machine of its kind to be purchased by the Amoskeag 
Company, which is understood to be securing decided economies 
with electricity compared with the horse traction formerly used in 
its yards. The Jorries are used mainly for inter-mill service, and 
a feature of the work is the constant overcoming of heavy 
grades. 


Tue Geological Survey of Georgia has recently issued 
a bulletin containing a list of water-powers of that State, together 
with a map showing the course of different streams, and a number 
of tables giving data concerning each stream. The report divides 
the State into six river basins, and gives the minimum available 
power for the State during low-water periods as 491,650 horse- 
power, and the maximum during the six high-water months as 
799,873 horse-power. In all of the estimates only 90 per cent. of 
the actual fall of the streams has been given, and the indicated 
horse-power has been reduced in most cases to 80 per cent., so 
that the results are considered to be quite conservative. No 
allowance was made for storage, which in many cases would 
| increase the minimum power by from 200 to 300 per cent., nor has 
the report considered a great number of small streams, which it 
is estimated would approximately equal the water-power now being 
utilised in the State. 


Ir is reported in the Iron and Coal Trades’ Review 
that the Home-office has drawn up a series of regulations which, if 
finally adopted, will have the effect of standardising the work of 
rescue in coal mine accidents. A central rescue station is to be 
established in each coalfield, with sub-stations at each of the 
neighbouring mines. In this central station, selected men from 
the mines of the district will be trained to use breathing apparatus, 
and to reach the victims of a supposed disaster. Twenty complete 
sets of breathing apparatus, oxygen, and smoke helmets will be 
kept at each station, while a motor car also is to be kept in con- 
stant readiness to proceed wherever help may be needed. At the 
sub-stations, which will be established at each mine, there must be 
kept five complete sets of breathing apparatus, five electric hand 
| lamps, one stretcher with oxygen appliance for bringing -ancon- 
scious men safely through poisonous gases, ——_— for reviving 
men overcome by choke-damp, and an ambulance outfit. The 
central station is to be connected by telephone with all the mines 
| in the district. 


In view of the great importance of the occurrence of 
| lignite in Southern Nigeria, says a colonial report by Professor 
| Wradhem Dunstan, specimens from the various deposits have 
| been very fully examined with reference to their value as fuel. 
| The samples were received in an air-dried condition, and the 

moisture present is probably the minimum possible in these coals. 
| Physically they may be divided into two classes, distinguished 
mainly by the colour, which is either brown or black. The brown- 
coloured material is no doubt the normal and more abundant 
variety. Generally it is a light, compact lignite, sometimes show- 
ing traces of lamination, but generally structureless and breaking 
with a roughly conchoidai fracture. Much of it contains particles 
of resin, but not in any large proportion. In its air-dried condi- 
tion, containing about 10 per cent. of moisture, it ignites readily, 
and burns with a long luminous, smoky flame. After dissipation 
by heat of the combustible volatile matter it leaves a light porous 
coke resembling charcoal; this, on further heating, burns to ash 
without difficulty. The black kind generally shows lamination, 
and, as a rule, contains more ash than the brown variety. Some 
samples are very friable and produce much dust. There is also 
considerable variation in the manner of burning. Thus, some 
samples differ but little in this respect from the brown variety and 











observation post on the ground as soon as the lighting balloon has 
crossed the boundary of the fog. This contrivance, it is claimed, | 
affords a guarantee that the balloon is really above the fog, and | 
can be seen from the airships, 





burn witha long luminousflame ; othersignite with difficulty, yield no 
combustible volatile matter, but give off a dense irritating smoke. 
The coke produced is similar to that obtained from the brown 
variety. 
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The Safety of Mines. 


THE House of Commons debate last week on 
mining accidents left little to be desired from a 
sentimental, a humanitarian, or a political point of 
view. Coalowners joined with miners’ leaders in a 
sincere plea for the promotion of safety and 
the provision of ample rescue appliances in 
case of disaster, and the Government was 
sympathetic. So far, so good. The increase 
in the mining accident death-rate during the 
last few years—an increase when there ought 
to be a decrease, in view of the continued spread of 
general knowledge regarding the dangers of mining— 
calls not merely for the fullest and freest discussion, 
but for action, prompt and drastic. But the 
debate, like those which have gone before it, scarcely 
seems so satisfactory when viewed in the light of 
scientific, engineering, and. practical knowledge. 
About all these parliamentary discussions upon 
vital industrial problems—even upon such a life 
and death matter. as mining accidents—there seems 
to us a spirit of unnecessary reserve, if not an 
atmosphere of unreality. - In the ordinary politician 
we cannot expect a super-abundance of practical 
knowledge of the coal mine; but it does seem 
unfortunate that the practical men of affairs in the 
House are hedged about with not a few difficulties 
when approaching the question of State interference 
with industry. 

Employers are reluctant to expose themselves to 
charges of selfishness and callousness, and the 
possible loss of their seats ; while the labour repre- 
sentatives seem afraid of telling the House the 
whole truth lest they offend their constituents. 
Thus, the Government is not furnished with all 
the material facts of the case under discussion, and 
the net result is that we get too much State inter- 
ference in one direction and not enough in another. 
For example, ir a spirit of mistaken humanitarian- 
ism, Parliament passes an Eight Hours Act, which 
cannot help but be a potent agency in the multipli- 
cation of mining accidents, inasmuch as the measure 
will mean the elimination of elderly and cautious 
men, and the “ speeding up” of work and workers 
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generally. On the other hand, the State will not 
insist upon that discipline in the miners and boys 
which is so essential to safe working; it will not 
maintain anything approaching an ample staff of 
inspectors; it is not sufficiently strict in the matter 
of roadways and airways being wide enough, high 
enough, and properly clear ; and it is neither generous 
nor just to the band of coalowners, managers, 
mining engineers, and scientific men who are 
lavishly spending thought, time, energy, and money 
in experimental work in the cause of safety and 
humanity. Surely it would be more advantageous 
to subsidise experimental work in connection with 
coal dust explosions and safety devices than to 
handicap the nation’s industries and tax the coal 
consumer by the passage of a dear coal Act, which 
is also a dangerous coal mining Act. 

In last week’s debate, it seems to us, there was 
very little disposition to get at the cause—or com- 
bination of causes—of the recent increase of mining 
accidents. ‘The only practical outcome of the dis- 
cussion was the promise of a comprehensive Mines 
Regulation Bill next year, and a short, non- 
contentious measure dealing with the provision of 
rescue apparatus this year. But in this the 
Government only follows voluntary work that is 
being done all over the country ; indeed, legislation 
seems barely necessary when the mine owners are 
doing spontaneously all that can be required of them. 
Let us consider for a moment what is being done. 
Mr. W. E. Garforth, manager of Messrs. Pope 
and Pearson’s Altofts Colliery, near Leeds, deserves, 
perhaps, most credit for bringing rescue work 
within the scope of practical politics. Some ten 





into shape. At that time the best known con- 
trivances for enabling men to breathe and carry on 
the work of rescue in case of explosion and fire 


were of German make, based originally upon 
Austrian inventions. Mr. Garforth obtained 
specimens, and set about training some colliers in 
their use. Imperfections in the apparatus were 
revealed, and Mr. Garforth, aided by a few enthu- 
siasts, demonstrated these with the object of 
prompting the inventors to make improve- 
ments. Experiments were conducted on an 
elaborate scale. A large gallery was constructed. 
This was filled with deadly fumes, such as 
accumulate in a pit after an explosion, and- 
obstacles to imitate fallen roof and sides put in the 
way of the rescue brigade. Various tests were also 
applied to coal dust. The colliers, as well as 
engineers and scientists, entered into the work 
with zest, and soon the Altofts experiments were 
attracting almost world-wide attention. One direct 
result of this praiseworthy work is that inventors of 
breathing apparatus have been stimulated to make 
improvements. Another result is that our know- 
ledge of coal dust, its dangers and treatment, has 
been considerably augmented. Not only so, but 
the Altofts rescue station has served as a model for 
other districts, both at home and abroad. There 
are now three well-appointed rescue stations, with 
trained brigades, in Yorkshire. There is one at 
Tankersley, near Sheffield, jointly maintained by 
the Newton Chambers Coal and Iron Company, of 
Thorncliffe, the Wharncliffe-Silkstone Colliery 
Company, and the Barrow Hematite Steel Com- 
pany ; and there is another at Wath, near Barnsley, 
owned jointly by the Manvers, the Hickleton, the 
Denaby, and Wath Colliery Companies; besides 
that of Messrs. Pope and Pearsons, near Leeds, 
under the direction of Mr. Garforth. A number 
of Lancashire and Cheshire coalowners have 
established a fine station at Atherton. There 
is another at the Armstrong-Whitworth Works, 
Elswick, Newcastle, available for service in 
Northumberland and Durham. A sixth station 
is approaching completion at Aberaman, South 
Wales; a seventh is being organised in connection 
with the experimental mine of the Birmingham 
University; an eighth is under construction at 
Cowdenbeath, by the Fife and Clackmannan people ; 
and at least a dozen more are projected in various 
parts of the country, but mostly in Wales. That 
all these establishments are being financed by coal- 
owners, without State assistance or compulsion, 
seems to demonstrate that capitalism is not, 
as some would have us believe, yet bereft of 
the last shred of humanitarianism. Abroad 
there the same spirit moves the mine owners. 
In the United States four mine rescue stations 
have been established, and nine more are projected, 
privately and voluntarily. In Canada the Dominion 
Coal Company upholds a well equipped station. 
Compulsion has been applied on the continent of 
Europe, but not before much excellent work had 
been done freely. Austria was the first country 
to legislate in this matter. Since 1897 the pro- 
vision of rescue apparatus, consisting of a pneumata- 
phore and other accessories, has been compulsory 
in that country. Indeed, it is to a native of 
Austria, Ritter von Valcher, general manager of the 
Archduke Frederick’s estates, that we are indebted 
for the invention of breathing apparatus, although 
the Germans, perhaps, have done most towards 
perfecting the contrivance. In Germany the provi- 
sion of breathing apparatus, with men trained i 
its use, was made compulsory in Silesia in 1900, in 
Saxony in 1901, in Alsace-Lorraine in 1905, in 
Bonn, Aix, and Saarbrucken in 1907. In the 
Dortmund inspection district alone there are 700 
such contrivances. In France all mines employing 
more than 100 men on one shift underground must 
be furnished with rescue appliances. In Belgium 
there must be a breathing appliance for every 200 
miners ; in Holland, one for every fifty ; and even 
in Russia every mine must be provided with a 
breathing appliance and accessories, and 4 per cent. 
of the workers must be trained in their use. 
Besides the instances already mentioned, the well- 
known Cockerell Company, of Belgium, the owners 
of the Germania collieries in Germany, and the 
Compagnie des Charbonnages, France, deserve high 
credit for their voluntary efforts in the way of 
experiments and rescue work. At Liévin, in France, 
valuable experimental work on lines similar to that 
at Altofts is being conducted. 


We hear a great deal of what the State does to 
promote. safety; but it remains a fact that the 
greatest credit is due to science and invention. 
The quiet inventor does more than the noisy poli- 
tician ; the engineer more than the agitator; and 





years ago he began to put his ideas on this matter 





the mine manager and mine worker more ,than the 
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Government inspector. The mine owners, it will 
be seen, are all inspired by the desire to increase 
the safety of their mines, and if it is by any means 
possible to leave the advancement of that object to 
voluntary effort, it would be better than the intro- 
duction of compulsory regulations, which, as we 
know from the rules regarding the guarding of 
machinery or the means of escape in case of fire, 
and on, are frequently carried to ridicu- 
lous extremes. The tendency of Government 
offices is to overdo good works, and where volun- 
tary effort is doing all that can be desired it is 
better left alone. Our lifeboat system, which runs 
a close parallel to the case of rescue work in mines, 
affords us an admirable example. It does all that 
can be desired, but it does it without any Govern- 
mental control whatever. It must not be supposed 
that we are opposed to legislation if it is proved 
to be really necessary. Weshould prefer, however, 
to see it adopted only after voluntary efforts had 
proved to be inefficient. At present so much is 
being done by mine owners and mine engineers that 
compulsionseems unnecessary, and legislation might, 
we venture to suggest, be left alone for the present. 


so 


Locomotives at the Brussels Exhibition. 


THE display of locomotive engines at the Brussels 
Exhibition is of itskind in manyrespects the most re- 
markable and interesting that hasevertaken place. It 
is true that a comparatively small corrugated iron 
building in one corner of the grounds suffices to 
contain it. But there are over a dozen engines of 
the largest size, and several others which, if smaller, 
are nevertheless well worth examination. In 
another place we shall deal in detail with this 
section of the Exhibition. Here we confine our- 
selves to an expression of general impressions. 

The monster engines shown represent the very 
latest developments of the locomotive. In this 
country they are quite without parallels. The big 
six-coupled passenger engine, of which a small 
number is used in this country for working a limited 
number of express trains, are dwarfed by the six, 
eight, and even ten-coupled engines intended for use 
on the Belgian State Railways. The prevailing 
type is four-cylinder superheater. We failed to 
find a single example of the compound system. 
But inasmuch as some engines had not yet 
been erected, and others were still coming in 
last week, we cannot say that compound en- 
gines will not appear. Mr. Churchward’s Great 
Bear is perhaps the largest locomotive in the 
United Kingdom. It would look small if placed 
side by side with some of the engines designed by 
Monsieur J. B. Flamme, Engineer-in-Chief of the 
Belgian State Railways. One reason for this is that 
however large an English engine may be, it lacks 
width. Nine feet is about the limit over all; 
but the continental engines are at least a 
foot wider. The absence of high platforms in 
the stations permits the lateral extension of 
the engines. About 21in. is the greatest permiss- 
ible diameter of an outside cylinder in this 
country. On the Continent there are outside 
cylinders 25in. and over in use. This width, and 
the piling on at the sides of a multiplicity of parts, 
gives an elephantine aspect to the whole machine, 
which the comparatively long and slim English 
engine quite lacks. Invariably the gear is 
Walschaert’s. Indeed, it is not easy to see 
how any other form of valve gear could possibly be 
worked into the space available. The connecting 
and coupling-rods are exceptionally massive. They 
are more like what we find on board ship than on a 
railway. No attempt is made to reduce the number 
of parts. Rocking shafts and link-rods are used 
as though they were essentially admirable 
things. The oil cups are of necessity legion. 
Above what is virtually a forest of machinery—for, 
be it remembered, there are two inside as well as two 
outside cylinders—we have a stupendous boiler, and 
an enormously long smoke-box, which, nevertheless, 
is none too large to hold the superheater, the 
variable exhaust gear, and various grids and baffles 
intended to prevent the discharge of sparks. The 
fire-grates are huge; the bars are deep, about #in. 
thick, with air spaces of about tin. There are two 
great fire-doors. The cabs are roomy apartments, 
some 10ft. wide. They have been compared to a bad 
dream. The backs of the fire-boxes are covered as 
closely as possible with a maze of hand wheels and 
cocks and gauges, and they stand so high, some of 
them, that we cannot help wondering how a driver 
not very tall can reach them. The fuel is invariably 
slack. Even when briquettes are used these are 
always broken on the footplate, and being very 
brittle, a single blow suftices to reduce thera tocrumbs; 
the coal being heavily watered to make it hold 








together, and not blow off the shovel, resembles 
black mud. The boiler has, of course, been designed 
to satisfy the demands of such fuel, and this explains 
much that would otherwise be unintelligible. 

It is to be presumed that nothing is fastened to 
the sides of the fire-box that is not necessarily so 
fitted. The general result is, however, that it seems 
to be impossible to repair the smallest damage, or 
caulk a leaky stay bolt without spending a day 
dismantling the after part of the boiler. From 
first to last it would appear that the possibility 
of repairs of any kind being needed has never 
occurred to the designer. No doubt the workman- 
ship is admirable ; the material the best to be had, 
and the dimensions everywhere more than ample. 
Yet repairs and renewals must be effected sooner 
or later, and it appears to us that they must be 
very costly. It is obvious that no attempt is made 
to keep down weight. On the contrary, it seems to 
be regarded as eminently desirable. A large part 
of the Belgian main line system has been laid with 
104 lb. rails. The ballasting is for the most part 
good. Nothing but an excessively strong road 
would carry the locomotives of which we write. 
The idea that after all they are vehicles would 
appear to be quite dropped out of sight were it not 
for the use of balance beams and comparatively 
long springs. 

It is indisputablethat these enginesrepresent a new 
era in European locomotive construction. Nothing 
of the kind existed ten years ago. Five years ago 
they were represented by a few experimental 
engines. We have now accepted as the last word 
four cylindérs and superh¢ating. The difference 
between these locomotives and those used on 
English lines is radical. There is next to nothing 


| in common between them and the English standard 


4-4 engine with 18in. cylinders, 26in. stroke, and 
driving wheels anywhere between 6ft. and 7ft. in 
diameter. In so far as details or external charac- 
teristics are concerned, they go to show that the 
railway world on the continent of Europe has 
entered on a new era. For Belgium does not stand 
alone. A comparison with the engines shown at 
Brussels in 1910 and at Liége in 1905 will only 
serve to confirm this. It is not, of course, that the 
new type was not contemplated. It remained for 
the present year to see it adopted on a large scale. 

The reason why such powerful engines are wanted 
is not far to seek. Through Belgium lies the most 
direct road to London for the Eastern countries, 
such as Austria. The traffic to and from Ostend 
has grown rapidly in weight, speed, and magnitude. 
It is the same story allthe world over. The demands 
for transport augment day by day, and so does the 
dead weight of the vehicles. Belgium is in no way 
exceptional, and although we have spoken princi- 
pally of Monsieur Flammes engines, the Exhibition, 
it must be remembered, contains several examples 
of recent developments on other railways, as, for 
instance, the Chemin de Fer du Nord of France. 
Nor is the tale of exhibits complete. Last week, as 
we have said, engines were arriving. 

It is, in the absence of illustrations, impossible 
to impart due force to our contention that the 
engines exhibited are in essential features new 
departures. Indeed, unless the engines are actually 
examined by experienced eyes it is impossible to 
appreciate them. They represent a breaking away 
from old tradition to an unexampled extent. We 
have only to compare an engine of the new type 
with one of the strange, square-funnelled loco- 
motives of the old type, of which dozens are still 
doing good service in Belgium, to get an insight 
into the character of the change. These same old 
engines were not so long ago ranked among the 
crack locomotives on European railways. We ask 
ourselves—we cannot help asking—Is it likely that 
we shall in this country find the demand for more 
power too exigent to be denied, and is it probable 
that we shall yet see our express traffic worked 
with 120-ton four-cylinder engines with super- 
heaters and 45 square feet of grate surface? We 
think not; yet who can tell? Further, it remains 
to be asked—Are these monster engines the best 
solution of a difficulty ? Much, no doubt, is to be 
attributed to the miserable fuel used—miserable, 
at least, in English eyes. On the point of economy 
some information is available from the United 
States, and it is not entirely encouraging. It is 
true that the argument refers to Mallet locomo- 
tives, but it has its bearing on all large engines. 
The comparison is drawn between the use of two 
consolidation engines and one Mallet engine. The 
balance is in favour, all costs included, of the Mallet 
engine, but it is not a large balance, and the follow- 
ing passage from the Railway Age Gazette is 
suggestive :— No one who has seen the work done 
by a stalwart fireman in taking one of these engines 





up eight or ten miles of a one per cent. grade would 
care to wager on his ability to maintain the pace 
over a division of from a hundred to a hundred and 
fifty miles. When working to its full capacity, one 
of these big fellows will evaporate 7000 gallons of 
water an hour, which means that about four tons 
of coal must be shovelled. The constant shovelling 
is interrupted only by raking and levelling, and with- 
out an interval for the taking of breath. The rate 
of combustion must be kept at the highest pitch, 
and the heat from the opened door is scorching in 
its effect.” On the road with express trains the 
conditions for the fireman would be better. [t 
remains to be seen, however, whether it will be 
possible for two men to handle engines such as 
those of which we write. As matters stand it is 
clear that men of the deepest knowledge and 
maximum experience regard colossal locomotives 
either as the best or as the only solution of a great 
difficulty. We must remain content with their 
verdict. 


The Newport Dispute. 


THE greater labour questions are not peculiar to 
any one trade, but are common to all industries, 
Compulsory arbitration in trade disputes is one of 
these greater matters, and although the Newport 
dispute, with which the daily papers have made 
everyone familiar, has strictly little or nothing to 
do with engineering, it so closely affects all the 
trades of the country, of which engineering is one 
of the greatest, that we are more than justified in 
discussing it. The facts of the case may be briefly 
summarised. Messrs. Houlder Brothers, the well- 
known shippers, found it necessary in the interests 
of their customers to pay for loading their vessels 
by day wages instead of by piecework. They had 
found the piecework system led to inefficient 
stowage and consequent damage to the cargo. The 
men refused to work on these terms, and although 
Messrs. Houlder Brothers offered the highest 
daily wages paid in the United Kingdom, local free 
labour men were afraid to come forward in conse- 
quence of the threats of trades unionists. Not to 
be discouraged, the firm imported labourers from 
outside, but these workers were threatened and 
mobbed, police protection being inefficient, and in 
the end they were driven from the town by the 
strikers, and the offices of the firm were wrecked. 
Fresh hands were engaged, and a request was made 
to the Home-office to grant protection. By way of 
answer to this application, the firm was invited to 
attend a conference presided over by the President 
of the Board of Trade. At this conference it was 
intimated that the Board of Trade considered the 
matter one for arbitration. Messrs. Houlder 
Brothers respectfully protested that their right to 
employ such labour as they should choose was not 
a matter for arbitration; but they received the 
cutting reply that if they put the loading into the 
hands of men who were not usually employed, it 
would be a provocative act, and that not only 
would no steps be taken to protect the new hands, 
but, on the other hand, that steps would be taken 
to prevent their working. As necessity knows no 
law, the firm then consented to ‘arbitration. 
Arbitrators met and failed to agree, with the result 
that Sir David Harrel was appointed by the Board 
of Trade to act as umpire. He decided—as we 
should have expected—that the shipowners had a 
right to pay daily wages. In the course of the 
arbitration proceedings, the representative of the 
Newport Corporation who was present said that 
Corporation would be recommended to pay a stipu- 
lated sum per day towards the loss occasioned by 
the detention of the vessel concerned, until the 
arbitrator’s award should be given, and to submit to 
arbitration the question of what damages should be 
paid for the failure of the Corporation to protect the 
imported workmen. The umpire, however, made 
no mention of damages in his award, and an appli- 
cation to the Board of Trade for relief on this head 
was met by the reply that no relief appeared to be 
open to the firm. Mr. Ben Tillett, who represented 
the men, accepted the award, but the men have 
refused to obey or to be bound by it. This, then, is 
the result of Messrs. Houlder agreeing to have 
recourse to what was to all intents and purposes 
a compulsory arbitration. All they have gained is 
police protection for their free labourers. 

We have always been rather sceptical as to the 
beneficial results likely to flow from compulsory 
arbitration. It is easy to agree “to refer a 
dispute,” to select an arbitrator, and to have the 
merits inquired into by an impartial tribunal. As 
the facts of this case show, the present Government 
are not unwilling to compel employers to take this 
course, The trouble begins when an endeayour is 
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made to enforce the award if it turns out unfavour- 
able to the men—backed as they often are by the 
funds and resources of powerful trades unions. In 
ordinary litigation, of course, the difficulty does not 
arise. A judgment debt is paid because the defeated 
party knows that the bailiffs may seize his goods. 
An injunction is obeyed because the person enjoined 
knows full well that disobedience may involve 
committal for contempt of Court. Again, the 
award of an arbitrator who has acted pursuant to 
the Arbitration Act, 1889, in deciding an ordinary 
commercial dispute may be made a rule of Court, 
and so acquire the force and effect of a judgment. 
Those who enter upon an industrial arbitration, 
however, do not enjoy these advantages. The 
arbitrators may declare that the men ought to 
work on certain terms, or that the employers ought 
to pay certain wages. But he cannot enforce his 
decree. The man need not work; the master need 
not employ. For sanction one must look to the 
code of honour which rules as between master 
and servant, and if the code is not observed 
the entire proceedings are futile. “All govern- 
ment,” said Burke, in his speech on the con- 
ciliation of America, “indeed, every human 
benefit and enjoyment, every virtue and every 
prudent act, is founded on compromise and barter.” 
We see in the Newport case a failure on the part 
of the men to recognise that, having agreed to the 
principle of compromise, they may be bound to 
accept a compromise of which they do not approve. 
The rights or wrongs of this particular case do 
not affect this aspect of the issue. The Govern- 
ment may have been justified in refusing to permit 
the landing of imported labour, Messrs. Houlder 
Brothers may have been unreasonable in not 
accepting Mr. Macaulay’s agreement. Those are 
details. The main fact to observe is that after 
arbitration had been effected the men refused to 
abide by the umpire’s decision, and that there is no 
means of obliging them to do so. 

By this excursion into “compulsory arbitration,” 
employers in this country will learn a lesson which 
has already been taught to their brethren in New 
Zealand. In that Colony the difficulty of enforcing 
a decree against the men has become manifest ; and 
the workers are trying to make it plain that no 
arbitration tribunal will commend itself to them 
unless they have a preponderating voice in the 
selection of its members. Some years ago the 
workpeople’s representative on the Bench of the 
Industrial Arbitration Court of New South Wales 
made the following pronouncement :—"‘ A study of 
a series of cases—he mentioned a number of cases 
which had been decidedadversely to the men—makes 
it abundantly clear that a democracy, to carry its 
will into effect, must not rest content with placing 
democratic measures on the Statute book, nor even 
with controlling the administration; they must see 
to it that the occupants of the judicial bench are 
in sympathy with the statutes they interpret.” 
He disclaimed any idea of imputing anything in the 
way of deliberate corruption; but this, the utter- 
ance of a judicial representative, chosen of the 
workpeople themselves, may be taken as typical of 
the frame of mind in which the proletariat are 
inclined to regard industrial arbitration. “‘ Let me 
appoint the judge, and I shall obey his decrees.”’ 





LITERATURE. 


Electrical Distributing Networks and Transmission Lines. By 
Alfred Hay, D.Sc. London: Cassell and Co. ij 
ELEcTRICAL students who are desirous of becoming 
central station engineers will find much in this book 
which should help them to grapple with the problems that 
arise in connection with mains. At the same time, the 
book is not without interest for engineers in general. The 
theoretical portions are remarkably simple, and, with one 
or two exceptions, they onlydemand an elementary know- 
ledge of mathematics. It is mainly in connection with 
overhead systems that the author has found it necessary 
to use the calculus. Early in the book a comparison is 
made of different systems, as regards the amount of copper 
required for distributing networks, and the conclusions 
are summed up in tabular form. In making these com- 
parisons, however, in the case of alternating current 
systems, a power factor of unity is assumed which natu- 
rally makes the figures relating to the copper required for 
the alternating current distributing networks lower than 
they would be in actual practice. But attention is drawn 
to the fact that under working conditions the figures given 
for the single two and three-phase systems may be greater 
up to 20 per cent. 

When contrasting continuous and alternating current 
systems, the author remarks that the control of variable 
speed motors is much more economical when the motors 
are of the continuous current type. This statement is, of 
course, quite correct when, as is generally the case, the 
speed of induction motors is varied by inserting resistance 
in the rotor circuit; but if the necessary speed control 





the argument no'longer holds good. Speaking generally, 
however, this system of pole changing is not satisfactory, 
since a fine variation in the speed cannot be obtained ; 
and, further, if more than two or three speeds are 
required the connections and switch gear become some- 
what complicated. A comparison of the different systems 
of transmitting large amounts of power from a generating 
centre to sub-stations is also made, and here again the 
results are exhibited in tabular form, the amount of copper 
required in the case of the continuous current system 
being taken as the standard and denoted by unity. 

In considering the various types of cables that may be 
employed the author makes a few brief statements con- 
cerning aluminium cables; but it cannot be said that he 
has dealt with this portion of the subject in a very 
thorough manner. In his chapter on overhead lines no 
mention appears to be made of aluminium overhead 
conductors, which is somewhat surprising, in view of the 
prominence which aluminium has gained for such service 
abroad. In connection with the information concerning 
aluminium cables, however, it is worthy of mention that 
a diagram is given which shows the relative sizes of 
copper and aluminium cables of equal conductance. 

That section of the book which is devoted to voltage 
drop and current distribution in networks contains 
information which should prove of value to those who 
have to deal with the design of new distributing networks. 
The most important means of dealing with the problems 
which arise in this connection are dealt with, and some 
useful graphical methods are given. In discussing the 
determination of cross section of conductors, the author 
illustrates the “law of economy,” or Kelvin’s law, by 
applying it to a feeder 100 yards Jong and required 
to convey a current of 150 ampéres. The allow- 
ance for interest and depreciation is taken as 10 
per cent., the cost of generating a Board of Trade 
unit is fixed at 1d., and it is assumed that the loss in the 
feeder is such as would be produced if the maximum 
current of 150 ampéres were kept flowing through: it for 
three hours each day. It is shown that the most 
economical cross section is .164 square inch, and it so 
happens that in this particular case this area also prac- 
cally coincides with the limiting area fixed by considera- 
tions regarding heating. 

In view of the fact that many calculations are entered 
into, it is somewhat disappointing to find that the author 
has not followed the practice he has adopted in his 
well-known book on “ Alternating Current Theory ” by 
setting exercises at the end of each chapter, and by 
giving the answers to the various questions at the end 
of the book. Exercises of this kind are undoubtedly 
of great value to students, and even engineers may occa- 
sionally like to try their skill at solving problems of this 
kind before making calculations for practical application. 
The various methods of testing the insulation resistance 
of networks during working are described in Chapter VIII., 
and afterwards potentials and fault resistances of mains 
are considered. Up to this point the methods dealt with 
for determining the insulation resistance of a network and 
the fault resistances of the individual mains are applic- 
able to continuous current networks ; but in a subsequent 
chapter similar tests for alternating current networks are 
described. Nine pages are devoted to the localisation of 
faults. Here a concise description of Mr. W. E. Grove’s 
mains ohmeter is given. Considerations are also entered 
into pertaining to the interpretation of neutral ammeter 
readings, the determination of the polarity of a fault, 
effects of faults on consumers’ premises, the approximate 
localisation of a fault, and the exact localisation of a fault. 
A book of this description would naturally be incom- 
plete without some reference to electrical resonance. In 
this connection the author first of all investigates the 
conditions under which resonance may take place, and 
then deals with the effects of load in preventing 
dangerous resonance. He afterwards refers to cases 
of resonance brought about by transformers, abnormal 
rises in voltage on switching in a cable, mains charging 
gear and voltage rise due to a sudden change of load. 


A fair portion of the information given in the chapter on 
overhead lines appears to have been derived from papers 
read before the American Institute of Electrical Engineers, 
and from various other publications. The sections on 
methods of laying underground mains and joints and 
joint-boxes are written on practical lines, and they are 
well illustrated. The book is brought to a close with a 
chapter on protective devices. Here the Felten and 
Guilleaume fault indicator is described, the effect of 
capacity of the network on the sensitiveness of the 
fault indicator is discussed, and a brief explanation 
of Mr. M. B. Field’s arrangement of fault indicator 
is given. Here also the author takes the opportunity of 
discussing the advisability or otherwise of earthing the 
neutral. In this connection, it is mentioned that where 
several three-phase generators are working in parallel 
the earth connection should be applied to the neutral point 
of one generator only, because if the generators differ in 
wave form the triple frequency terms in the electromotive 
force waves may cause very large local currents to circu- 
late round the generator windings. That this is the case 
is well known; but whilst dealing with this point it would 
have been advisable for the author to have pointed out 
what arrangements are necessary for ensuring that the 
neutral of only one of the working generators is always 
so connected. The danger with this system is that if the 
particular machine which is running with its neutral 
earthed is accidentally or purposely put out of operation, it 
may be forgotten to connect another running machine to 
earth. In his paper on the London County Council tram- 
ways, which was read before the Institution of Electrical 
Engineers last year, Mr. Rider described an interesting 
switch, by which if any machine which has its central 
point connected to earth is shut down, either accidentally 
or purposely, the switch automatically moves forward 
until it has connected another running machine to earth. 
Although this device constitutes part of the generating 
station equipment, and is not, strictly speaking, anything 


portant bearing on the pressure to which the insulation 

is subjected, that some reference to the desirability of 

employing some such arrangement as that mentioned 
should have been made. Among other things the Price- 

Merz system of protection is mentioned in this section. 
The book is certainly written on original lines, and so 

far as we are aware it is the most simple work of its 
kind. The subject is one which is of great importance to 
electrical engineers, but strange to say, it does not appear 
to have received as much attention as many other 
branches of the electrical industry, nor even the attention 
it deserves. 4 ; 

The Compulsory Working and Revocation of Patents. By 
Ernest Lunge, Barrister-at-Law. London. 1910. Stevens 
and Sons. 

One of the most notable facts in connection with the 

passing of the famous Compulsory Working Clause in the 

1907 Patent Act was that it was immediately hauled into 

the Tariff Reform arena. Protectionists flaunted it in the 

face of a Free Trade Government, asserting roundly that 
the Government, vowing they would ne’er consent had 
already consented, whilst the Free Traders as stoutly 
repudiated the impeachment, and although they could not 
deny that the Bill was theirs, protested that it was not 

Protection, and had nothing to do with the hateful thing. 

Mr. Lunge, in the brightly written book before us, is 

apparently principally concerned with this point of view. 

He stands like a baby Hercules wringing the necks of one 

party in each hand. He is opposed to Protection, and as 

he believes the Bill to be protective he attacks the 
reformers for wanting it and the Free Traders for giving it. 

We have nothing to do with these political aspects of 
the question, and would much prefer that he had given 
us logical arguments against compulsory working 
than reiteration of the assertion that it is Protection, and 
therefore must be bad. Apart from this line of offence, 
his case is apparently that a patent is to be regarded as a 
reward granted to the inventor, though he shows by a 
short historical review that such was certainly not the 
original intention of a monopoly. Such a weak plea 
cannot be sustained. It is quite unimaginable that any 
Government of modern times could venture to reward an 
individual at the expense of the industry of a country, 
and the idea becomes doubly absurd when we take the 
case that the person receiving the reward is not even a 
subject of the country granting it. No, the object of a 
patent is to encourage invention for the benefit of the 
country giving the monopoly, and the only convincing 
form of argument against compulsory working would be 
one showing that it acted in opposition to the general 
welfare. Mr. Lunge has not attempted to do that, and 
he fails therefore wholly to shake our belief that the 
Compulsory Working Clause is an admirable law. 

Mr. Lunge also repeats the familiar charge of the 
unfairness of the clause to the poor inventor, but 
knowing as we do the precarious condition of all 
inventions which are not taken out by those who are 
in a position to work them, it leaves us cold. It has 
always to be remembered that revocation is only pos 
sible if a patent is ‘worked in foreign countries whilst 
it is not worked to an adequate extentin this. If it is not 
worked in any country the deduction that it is not worth 
much is legitimate, whereas, on the other hand, if it is 
worked abroad the inventor may (1) profit by royalties on 
the foreign working if he holds the proper patents, or 
(2) use the fact of foreign manufacture to induce British 
firms to take up the invention. The object of many 
inventors has been to secure a monopoly in this country 
for which the country as a whole received no equivalent, 
and it was against that misuse of patents for inventions 
that the Act of 1907 was passed. The only alternative 
was compulsory licences, and those had been tried and 
failed. Comparisons with other countries are wholly 
unconvincing, for the simple reason that nearly all other 
countries have means of checking the misuse of their 
patents which we have not. 


Alternating Current Machines. Second Volume of Dynamo- 
Electric Machinery : Its Construction, Design, and Operation. 
By Samuel Sheldon, Hobart Mason, and Erich Hausmann. 
London. Crosby Lockwood and Son.—The eighth edition of 
this book is fairly well up to date, and many problems 
relating to electric lighting and power distribution are 
entered into. The book is rather more advanced than many 
others that have been written on the subject, and in many 
places it demands a fair knowledge of mathematics. At the 
same time, however, it deals with problems which are met with 
in practice, and it containssomeuseful information. At theend 
of each chapter exercises are set, but the value of these would 
have been increased had the answers been given. Exercises 
relating to the work dealt with are undoubtedly of great 
value to those who have to derive their knowledge entirely 
from books, but it is obvious that a student can never be 
sure that he has properly grasped that which he has read 
unless answers to the problems which he is set to solve are 
included. The early chapters deal with properties of alter- 
nating currents, self-induction capacity, and alternators, 
whilst the later chapters are devoted to transformers, motors, 
converters and power transmission. The motors dealt with 
are of the synchronous, induction and single-phase types. 
As is well known, the book emanates from America, and as a 
consequence the machines and apparatus illustrated and 
described are of American manufacture. This, however, 
cannot be considered as a disadvantage from the English 
student’s standpoint, since American practice has been 
followed” to a very marked extent in this country. It is 
somewhat surprising to find that in the chapter on alter- 
nators no mention is made of high-speed machines suitable 
for coupling to steam turbines. The slow-speed alternators 
which are dealt with are fast dying out, and since there is a 
very marked difference in the design and construction of 
the two classes of machines, the chapter on alternators may 
be said to be somewhat behind the times. Some space is 
devoted to inductor alternators and self-exciting machines, 
but as these have not gained much prominence, it would 
have been more expedient if the authors had utilised the 
space which they have devoted to these curiosities to high- 
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PORTCREEK VIADUCT. 


THE timber viaduct, supporting wrought iron girders, which 
was built in 1870 over Portcreek, and carried the Portsmouth 
lines of the Joint South-Western and Brighton Committee, 
has recently been replaced by a more substantial structure in 
wrought iron and steel. The new bridge, which is illustrated 
herewith, consists of four fixed spans, each of 26ft., and a 
swing span affording a clear opening of 55ft. The four piers 
and abutments are built of brickwork in cement mortar with 
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and measured 37ft. by 10ft., whilst the maximum head of 
water outside them was 16ft. Suitable foundations were 
obtained 7ft. below the bed for the piers, and 9ft. and 11ft. 
for the south and north abutments on chalk. In driving the 
cofferdam for*the second pier from the south approach, the 
stumps of the piles of the original timber viaduct, dismantled 


(in 1869, were met with, causing the piles to be driven out of 


line, which necessitated shutters being put outside, and clay 
worked well in between them and the piles for a height of 
5ft. The cofferdam for the large pier, which carries the 
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blue brindle facing on Portland cement concrete foundations. 
The three smaller piers have circular ends so as to act as cut- 
waters. The foundations were built inside cofferdams, kept 
dry by means of a 6in. electrically-driven centrifugal pump. 
The cofferdams for the smaller piers in each case consisted of 
one row of 12in. by 6in. pitch pine piles, 28ft. in length, 
with 12in. by 12in. king piles distanced every 10tt., 
and all driven to a uniform depth 10ft. below the 
bed of the creek, and having walings and Qin. by Qin. 
struts every 6ft. These cofferdams were caulked with oakum 


Removable chains Removable chains 





gun-metal face strips, all connected together by angle bars 
which carry a rack geared to the capstan on the bridge, by 
which means the blocks are withdrawn when the tridge is 
required to be opened. Each road is also supported on a 
turned steel pivot, 6ft. from the north end of the girder, by 
means of a box-girder riveted between each pair of the 
girders in question. When in motion, the swing ends of the 
girders are carried by four 1fin. diameter steel rolls, which 
are connected to the top of the towers by means of a cast 
steel movable head working on lin. diameter cast steel 
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DETAILS OF THE VIADUCT 


weight of the towers and swing span, measured 53ft. by 26ft., 
and consisted of one row of half-timbers, as in those for the 
smaller piers, with 12in. by 12in. cross struts 6ft. apart, and 
Yin. by Yin. longitudinal struts 8ft. apart. Five feet on the 
east end of this pier had to be built after the old viaduct had 
been removed, owing to this portion coming underneath it. 
The girders are all of wrought iron and the towers of steel. 
The girders for the swing span are 66ft. 6in. long, two braced 
together carrying eachroad. These are supported at each end 
on cast iron bed-plates fitted with taper sliding blocks with 
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balls. The towers, which are 40ft. high, are carried on 
granite bedstones on the large pier, and fastened down on 
each side by four 13in. bolts, built 6ft. into the pier. These 
towers overhang 12f{t. at the top, bringing the centres of 
the revolving heads and pivots perpendicular, and are held 
back by four 24 rods connected to the top by a 34in. chain 
wrought steel forging which passes through the fixed part of 
the movable head, and is built into the brickwork and 
foundation of the north abutment. The towers are also 
stayed laterally by a ldin. crucible steel wire guy on each 
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STEELWORK TOWERS FOR ELECTRIC TRANSMISSION LINES 


JOHN SPENCER, LIMITED, WEDNESBURY, ENGINEERS 








side connected to dolphins driven into the creek. Both the 
front and back rods are held apart by channel iron struts to 
provide the necessary head room. 

The method of working the bridge is as follows :—The 
sliding blocks at the swing end are first withdrawn by means 
of a double-purchase capstan. 


are then withdrawn by a single-purchase capstan, leaving the 
remaining weight on the two pivots. The bridge is then 
swung open by means of another capstan, which is geared to 
a semi-circular rack on the end of each pair of girders. These 


girders open in opposite directions to dolphins driven into the | 


creek to protect the ends. Small cast iron wheels running on 


a light rail are fitted to the under side of each girder for | 
Each of the supporting rods is fitted 


balancing purposes. 
with a union screw, by means of which the towers are 
adjusted, so that the centres of the revolving heads shall be 
exactly over the centres of the pivots. 

The removal of the old bridge and the erection of the new 


This allows the rods and | 
towers to take part of the weight, and the back sliding blocks | 











and valve stems, while the provision of springs keeps the 
cams in contact with the cam rollers, and thus ensures noise- 
lessness in running. H:+lf-compression cams are also fitted 
to facilitate starting. The valves are contained in cast iron 
casings, and are held in position by means of forged clamps, 
making the valve and casing a self-contained interchangeable 
unit easily removed for grinding in. The engine is water- 
cooled, the water being circulated by a gear pattern pump, 
and all the water is easily drained off in cold weather. The 
| design of the cylinders allows ample water space round the 
combustion chamber and valves. High-tension magneto 
ignition, with a supplementary system of synchronised coil 
|and accumulator, is provided. The oil for lubricating pur- 
poses is forced by means of a pump of the excentric 
barrel type to the crank shaft bearings, special arrange- 
ments being provided to prevent waste. To meet the 
narrow limits of speed variation permissible for this type of 
plant an adjustable centrifugal governor is fitted. A large 


viaduct were carried out by the Cleveland Bridge and Engi- | 


neering Company, Limited, of Darlington, to the designs and 
under the supervision of Mr. J. W. Jacomb-Hood, the chief 
engineer of the London and South-Western Railway Com- 
pany. 


STEELWORK TOWERS FOR ELECTRIC TRANS- 
MISSION LINES. 


THE illustrations shown above are reproduced from photo- 
graphs of two steel work towers, of which a number have 


recently been designed and constructed by John Spencer, | 


Limited, Globe Tube and Engineering Works, Wednesbury, 
for suspending electric cables across rivers. The cables are 
three in number, and are employed for transmitting three- 
phase current at 11,000 volts. Each consists of six Ne. 10 
Brown and Sharpe’s gauge copper strands with a hemp core. 
In addition to the three power cables, two telephone wires 
have to be carried. 

The lines have to stretch across three rivers, necessitating 
spans of 300ft., 400ft., and 900ft., with estimated sags of 4ft., 
7ft., and 36ft. respectively. The wires for the 300ft. span are 
lighter than those described above, and two heavy type single 
poles—which are not illustrated—one on each bank, are suffi- 
cient for the purpose. The height of these single poles above 
the ground is 31ft., and the diameter at the base 104in.; they 
are made in three parallel sections, telescope fashion, with 
the larger tube swaged down on to the smaller tube at the 
joints. 

Single poles could not be designed strong enough for the 
two large spans, so recourse had to to be made to braced 
structures, resulting in the production of two towers triangular 
in plan, and two towers square in plan. These are the towers 


illustrated. The triangular towers are for the 400ft. span and | 
Except for the shape | 


the square towers for the 900ft. span. 
in the plan, the constructive details of the towers are similar. 
Vertical corner poles are bolted with U bolts to the 
specially prepared corners of horizontal frames of steel 


channel and angle sections, each frame being previously | 
In each vertical | 


riveted up complete to form one member. 
rectangular bay of the structure diagonal tie-rods are used for 
rigidity. Each tower is provided with a channel cross-arm 
for the three cable insulators, the telephone wire insulators 
being fitted into caps at the tops of two of the poles of each 
tower. 
square towers 60ft. high. All go into the ground for a depth 
of 5ft. The different heights above ground are due to the 


necessity of keeping the lowest point of the sag of the wires | 


about 20ft. above ground level. The bottom of each pole is 
provided with a cast iron base-plate, and the top with a cast 
iron cap for receiving an insulator pin. All the work, 
including the smallest fittings, is galvanised. 








PARAFFIN ELECTRIC LIGHTING SET. 


A COMPACT electric generating set designed for continuous 





service where skilled attention is not readily available is | 


illustrated herewith. It consists of a 19 brake horse-power 
two-cylinder paraffin engine coupled direct to a 9.9 kilowatt 
shunt-wound dynamo. The engine is designed to give the 
above power at a speed of 700 revolutions per minute, and 
although it uses a common class of petroleum oil, gives an 
exhaust to which no objection can be taken. A noteworthy 
feature of the engine is the valve mechanism, the valves 
being directly operated by rocking levers which are actuated 
by cams through the medium of case-hardened rollers running 
on hardened pins. These rocking levers are provided with 
means of adjustment for the clearance between the tappets 


The triangular towers stand 31ft. high, and the | 


lt 


of the coils, which arc is often followed by the power current 
of the generator and a short-circuit results. 

In devising protective apparatus, Mr. Thomas explains 
that two portions of the system must be considered separately 
—(a) the line exposed through its entire length, and (b) the 
station which is exposed only to waves coming in on the line. 
Lightning, it is pointed out, will not pass far to go to earth ; 
therefore, to protect a line arresters would have to be placed 
at frequent intervals. It is impossible to supply them as 
frequently as is ideally desirable. In considering the various 
means of protecting the lines, the author first deals with the 
practice of mounting an earthed wire above the wires of the 
transmission lines. In this connection, it is stated that 
whilst this affords some protection, the charge often jumps to 
the transmission line in what is called a ‘‘side flash.”’ 

In support of his statement that the earthed wire does not 
afford a sufficiently easy path for the discharge to reach the 
earth, the author refers to a case in which the discharge 

















inspection door enables access to the bearings to be obtained. 
| The generator gives 9.9 kilowatts at 100-156 volts, and is 
| suitable for charging accumulators or lighting direct. 
Messrs. Charles Price and Son, Broadheath, Manchester, 
are the makers. 


| 











LIGHTNING PROTECTION. 





| AMERICAN electrical engineers have recently given much 
| attention to the question of lightning protection, and many 
| papers relating to this subject have been read. The latest 
contribution of this kind, which is rather less theoretical than 
| some of the papers, is due to Mr. Percy H. Thomas. It is, 
naturally, in connection with overhead transmission lines 
| that the greatest difficulties are experienced, and it is, there- 
fore, not surprising that the Americans have found it neces- 
sary to pay more attention to the subject than engineers in 
this country. In dealing with the effects of lightning, Mr. 
Thomas points out that a direct stroke of lightning passes to 
earth within a few poles of the point struck, usually shatter- 
ing the poles through which it passes to earth. Insulators 
are punctured or broken by such discharges. Lightning dis- 
turbances often cause breakdown of insulation in transformers 
and short-circuiting of the coils, This is explained by the 
fact that the high-frequency disturbance, upon meeting with 
the high inductance of the transformer winding, induces such 
excessive potentials that an arc occurs through the imsulation 
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punctured a 30,000-volt insulator, rather than pass to an 
earth connection provided at only one pole distance. Mention 
is made of the fact that two earth wires placed over a system 
afford better protection than one, as the charges do not usually 
come vertically, but are swept along from the side, resulting 
in the discharge passing into one of the working conductors 
rather than into the solitary earth wire above. The main 
objections which are set forth against the earthed wires are : 
(a) Often the wires are not put up strongly enough, and as a 
consequence become loosened, with the result that they come 
into contact with the line conductors, causing a shut down ; 
and (b) a cost of several hundred dollars per mile is necessary 
if suitable earthed wires be erected. 

In dealing with spark gaps, the author remarks that those 
used in conjunction with choking coils afford satisfactory pro- 
tection in the case of telegraph lines, but when the power 
transmitted is considerable, this system of protection is not 
satisfactory, on account of the liability of the arc to continue, 
and so toconstitute a shortcircuit on the system. Attention 
is here drawn to the fact that as the capacity of the prime 
mover is increased it becomes more difficult to devise pro- 
tectors which will allow the lightning discharge to take place, 
and which will prevent the power arc following. 

After considering the magnetic blow-out arresters and the 
arrester devised by Wertz, the author then turns to the 
electrolytic arrester, which he considers promises most for 
high-tension high-power systems. The principle of the 
electrolytic arrester which he deals with is as follows :—If 
two aluminium plates be immersed in a suitable alkaline 





648 


THE ENGINEER 


Jun 











solution, and subjected to a difference of potential, a 
momentary deposition of an hydroxide of aluminium takes 
place on the cathode, establishing a very high resistance to 
the further flow of current. Such a film has a puncture 
voltage of about 400 volts. If the potential is reversed, 
current flows and dissolves the film previously formed, and 
deposits a new film on the plate, which is then the cathode. 
Such a cell if connected between the line wire and the earth 
prohibits by its resistance the flow of current at the normal 
voltage of the line—if less than 400—but allows higher 

ntial currents of lightning phenomena to pass unhindered, 
after which the insulating film is re-established. In order to 
make such an arrester applicable to high potential lines, a 
number of such cells must be connected in series. This is 
generally done by placing one dished-shaped plate within 
another, each dish being filled with the electrolyte, and the 
whole placed in a jar, which may be cooled and insulated by 
oil. The author mentions that, whilst superior to earlier 
types, such arresters have several weak points, which aré as 
follows :—(a) The electrolyte must be pure, or the film will 
be easily punctured ; (6) the arrester must be kept cool ; (c) 
the arrester must be set up level to prevent the flow of 
electrolyte over the edges of the plates; (d) the electrolyte 
must not freeze, because when frozen it will not operate ; 
and (e) it is difficult to insulate the series of plates at the 
edges. In spite of these objections, however, the author 
considers that this type of arrester promises to be the best 
arrester so far developed for high potential systems. 





MUNICIPAL ELECTRICAL ASSOCIATION. 
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THE two papers on exhaust steam and mixed pressure 
turbines read on Wednesday, June 15th, by Mr. F. A. 
Newington, chief electrical engineer at Edinburgh, and 
Mr. Ashton Bremner. The discussion, for the most 
part, was upon the desirability of using exhaust steam 
turbines im reciprocating engine power stations, in view of 
the fact that many of these reciprocating engines are getting 
near the end of their useful life. With the addition of an 
exhaust steam turbine, the general feeling was that the 
reciprocating engines would, of necessity, continue to 
be run when they became very expensive to maintain 
in efficient working order, and when really they ought 
to be superseded. Mr. S. Z. Ferranti, president of the 
Institution of Electrical Engineers, hinted that the drafting 
of specifications for turbine plant, generally, in the past, had 
not encouraged the fullest development possible in their 
design, the tendency being to encourage the cutting of prices. 
It might be known to some that very much higher economies 
than those ordinarily obtained in everyday practice were 
easily possible, but it involved building a turbine of a 
larger size, providing much more ample exhaust pipes, 
bigger casings, higher velocities, and much more careful 
design of blade structures, all of which, of course, tended 
to greater capital expenditure. Such a turbine would 
have no chance under present competitive conditions. 


He regarded the exhaust steam turbine as a makeshift at the 
present time under certain circumstances. But it was by no 


means finality; it was a financial process of bridging over the 
present position. The difficulty was to bring themselves to 
serap existing plant; but he had figures which showed that 
it would pay to do this in many cases of older stations. He 
had obtained a certain result by taking certain large stations 
and estimating the economy which might be obtained by the 
addition of exhaust steam turbines, and then worked on the 
basis of wiping out the whole of the engine-room and starting 
afresh. The result was that in several cases the money posi- 
tion was better at the end by doing the latter, even when 
taking no financial credit in respect of the old plant. 
Unfortunately, this was an impossible thing to d> in most 
cases, largely on account of showing it properly in the 
accounts. The only solution seemed to be that a contractor 
ought to do a little make-believe, and be allowed to increase 
the capacity of the station in his own way. He could then 
take the old plant away and sell it for scrap iron and equip 
new machinery ata less price per kilowatt, which would allow 
vf generation at considerably lower cost per unit. Mr. 
Ferranti, however, admitted that this was looking too far 
ahead, and did not suggest that such a principle could be 
applied generally. He anticipated, however, the complete re- 
organisation of power stations on these lines at some later 
date. 

Mr. Shawfield, of Wolverhampton, was convinced that Mr. 
Newington would have obtained better results financially at 
Edinburgh if he had scrapped his reciprocating engines and 
put down high-pressure turbines direct. Even in capital 
expenditure he anticipated a saving. For £9650, excluding 
the cost of pipe connections, special strainers, &c., Mr. 
Newington had increased an output of 1560 kilowatt from 
his reciprocating engines to 2700 kilowattin all. The cost of 
a 3000-kilowatt high-pressure turbine set would have been 
more like £8500, whilst, in addition, the economy of working 
would have been much in favour of the latter. The average 
steam consumption per unit generated was given as 22.2 1b., 
but this probably included standby losses. It was a very 
high figure, and no doubt the actual figure was about 19 lb. 
With a high-pressure turbine, with a similar vacuum, the 
figure would not exceed 17 1b., and would probably be 
less. Further, only half the size of condenser per kilowatt of 
output would be required. Mr. Shawfield further explained 
that he himself recently decided on high-pressure turbines 
in preference to exhaust turbines for some extensions at 
the Wolverhampton Electricity Works, and maintained 
that he installed them at a much lower capital cost and with 
lower running costs. : 

Mr. S. L. Pearce, of Manchester, said that an exhaust 
steam turbine was out of the question in the absence of a 
good vacuum, and quoted figures showing that an increase in 
vacuum from 27in. to 28in. meant an increase in“the avail- 
able heat units of practically 20 per cent. This was not 
always easy to get, and the limitations of exhaust steam 
turbines were quickly reached on account of the capital that 
it was necessary to spend on condensing plant; at the same 
time he thought it was not possible to justify the expenditure, 
in some cases. Mr. Pearce took the cautious view that it is 
impossible to dogmatise, and that each particular set of 
circumstances must be dealt with on its merits. At Man- 
chester, he had worked out that exhaust steam turbines 
would not show #1b. or $lb. of steam better than high- 
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pressure turbines, and he came to the conclusion, after 
taking many things into consideration, that it was better to 
go ahead with high-pressure turbines. 

Among other views expressed was one that instead of 
scrapping existing stations as suggested by Mr. Ferranti, the 
plant should be retained as reserve, and new plant erected. 
It must be remembered that the question of capital cost turns 
to a considerable extent upon buildings, said Mr. Faraday 
Proctor, of Bristol, rather than upon the cost of the turbines. 

Some interesting remarks were made by Mr. J. V. Robinson, 
of Messrs, Richardsons, Westgarth and Co., concerning a 
new type cf air pump which his firm has evolved. It is 
termed a kinetic ejector, and is worked by a combination of 
steam and water jet. There is a steam jet somewhat similar 
to that used in the ordinary vacuum augmenter, and the 
primary function of it is to withdraw the steam from the 
condenser and compress it from 28in. to 25in. or 26in. 
There is a small water spray which condenses the steam which 
is added, and the uncondensed vapours are carried forward 
and caught in a water jet. This is astraight line jet and not 
a rotary one, as is used in another type of rotary air pump. 
The whole apparatus stands, perhaps, 4ft. high altogether, 
and the maximum diameter is about 18in. for a plant capable 
of dealing with the steam from a 750-kilowatt turbine. Such a 
size plant has been working for six or eight months very satis- 
factorily. The water used in the spray and the jet is circulated 
round repeatedly by a small centrifugal pump. Thecombina- 
tion of jet and spray is maintained in a cast iron circular 
sump, about 3ft. diameter and 4ft- high. This sump 
can be sunk in the basement of the condensing 
plant floor, or can stand on the condensing floor level. 
The condensed steam-water from the condenser is withdrawn 
by a two-stage centrifugal pump. The first stage of the 
pump sucks from the condenser, and discharges by a sort of 
stand-pipe, 8{t. above the centre of the pump. The top of 


this stand-pipe is connected to the condenser, so that the | 


only work that the first stage of the pump has to do is to 
discharge against a static head of 8ft. The water then flows 


over the top of the stand-pipe and down to the suction side | 


of the second stage, after which it is discharged to the sump 
surrounding the ejector. The hotwell pump draws from this 
sump, and discharges wherever required. One advantage of 
this type is thgt the latent heat of the steam which has been 


used in the primary jet for withdrawing air from the con- | 
denser is not required for the circulating water, but is given | 
up to the water in the steam which is used for hotwell | 


purposes. This has the effect of giving a hotwell tempera 
ture of 10 to 15 deg. above the temperature corresponding to 
the vacuum. The whole apparatus is rotary, there being a 
rotary centrifugal pump for the jet of water, and a two-stage 
centrifugal pump for the condensed steam and water. 


the same turbine or motor can be arranged to drive the 
circulating pump. One plant of this type has been at work 
for eight months, giving a vacuum of over 29in. under 
ordinary working conditions. 

On Thursday, June 16th, an experiment was tried of 
selecting subjects for general discussion, instead of having 
papers read. On the whole, the experiment was successful, 
and more time than that available could easily have been 
usefully occupied. The first subject was ‘‘ The Advantages 
of Continuous Records of Costs and of Steam Consumption.’’ 
It is well known that the details of the cost of electricity 
supply are prepared and analysed to a far greater extent than 
in any other industry, and there is a considerable feeling that 
the multiplication of means and methods of taking such 
records is being overdone. Mr. C. H. Wordingham, electrical 
engineer to the Admiralty, dubbed electrical engineers as 
meter maniacs, whilst Mr. Mark Ruddle, of Dublin, thought 
the time taken in compiling these records could be better 
spent by each man, in his own sphere, doing his utmost to 
keep his plant in the highest state of efficiency. The view 
was also expressed that the cost of maintaining and repair- 
ing the numerous measuring and recording instruments now 
finding their way into central power stations would soon 
make itself felt. At the same time a considerable number 
of practical points were discussed, mainly as to the directions 
in which economies can be effected in the boiler-house, and 
these are summarised below. Careful tests at periodical 
intervals were favoured rather than continuous records, 

Mr. G. Wilkinson, chief electrical engineer at Harrogate, 
then dealt first with air leakage into flues. He instanced a 
cement which had a great affinity, not only for the metal- 
work of the boilers and economisers, but also for the brick- 
work. The covering of every damper slot with a cast iron 
cover was also recommended, leaving the small holes where 
the rods went through for operating the dampers as the only 
means of infiltration. An increase in the economiser tem- 
perature at the Harrogate works of 20 to 25 deg. has been 
obtained by such methods, an appreciable result when it is 
remembered that 10 deg. obtained in economiser temperature 
is, in round figures, equivalent to a saving of 1 per cent. in 
fuel. He also quoted figures showing that in spite of the 
lower thermal efficiency of a live steam feed pump exhausting 
to atmosphere, it was more efficient for boiler feed purposes 
than a live steam injector. To achieve this it was essential 
to keep down the temperature in the economiser as low as 
possible. He recommended taking the water from the air 
pumps and condensers, and putting it into the economisers 
at that temperature. Mr. Wilkinson also dealt with con- 
densation losses, and stated that with high-pressure steam 
superheated 140 deg. and with pipes lagged to a depth of 2in. 
with the best magnesia composition the amount of condensa- 
tion varied from 3 to 10 gallons of water per hour. This 
condensation varied with the load on the station, but was 
never less than 3 gallons per 100ft. of surface at light loads. 
Investigations had shown that where the entrainment of the 
water from the pipes was in one place only the water from 
condensation had a habit of accumulating in the pipes and 
coming over with a rapid rush into the turbines, and 
some cases of stripping of turbine blades were due to this. 
Incidentally, Mr. Wilkinson mentioned that the restricted 
area of the valve surface of the Hopkinson-Ferranti valve 
was a disadvantage, which resulted in there being a hot 
surface on top and a cold surface below, this causing 
racking strains to be set up and the joints to be started. At 
Harrogate he drained between the valves and had no trouble. 
Mr. Ayton, of Ipswich, related how he constructed his boiler 
settings with Portland cement mortar, which consisted of 
ground fire-clay and Portland cement. This gave absolute 
air-tightness in a general way, and, in addition, he painted 
the whole of the brickwork with a liquid composed of gas 
tar and pitch, which thoroughly sealed up the porosity of the 
brickwork. The same speaker indicated that considerable 


These | 
are driven by a small steam turbine or motor, and if desired | 


improvement was possible in economiser scrapers, as at present 
they leave a small deposit, and also mentioned that, in order 
to overcome air leakage in the exhaust pipes—cast iron 
always being more or less porous—he painted them with a 
thick-bodied elastic paint. The reliability of CO? recorders 
was questioned by more than one speaker, whilst one or two 
expressed the opinion that the tendency of central station 
engineers was to strive after a decimal point in works cost 
a of piling up the capital expenditure in order to 
© 80. 

A discussion on the cheapening of the cost of mains and 
services was next opened by Mr. 8. J. Watson, of Bury, who 
began by pointing out that the cost of cable generally was as 
high to-day as it was ten or fifteen years ago. In fact, with 
a particular size cable, of which he used a good deal, it was 
20 per cent. higher. He attributed this partly to increase jy 
cost of raw materials and partly to the Cable Makers’ Asso. 
ciation. He saw no scope for economy in a change of 
material for cables, as aluminium, owing to the increased 
size for a given capacity, necessitated more insulation, 
Economy in copper might be obtained by the Board of Trade 
allowing a doubling of the present-supply voltage from 220 to 
440 volts, but he saw no chance of this. A wider limit of 
voltage variation was suggested, and an extended use of 
overhead mains, as also was distribution at higher pressures, 
using alternating current and transforming down by means 
of transformers on consumers’ premises for using low-voltage 
metal filament lamps. 

A large number of figures of cost of services, which the 
remaining speakers for the most part dealt with, were given, 
At Bury the average cost is £5 4s., but most of the consumers 
are large ones, and the cost is not so important then as in 
residential districts composed of small houses. At Glasgow 
the figure is £4 6s. 6d., at Ipswich from £1 19s. 9d. to £2 12s. , 
at Whitehaven £3 6s. 7d., whilst at Grimsby the cost for 
semi-detached cottages has been brought down as low as 
£1 10s. A considerable amount of attention is being devoted 
to the details of service laying, in order to reduce the cost. 
It was suggested that in new districts services should be laid 
to every house when the main cable is laid, thus reducing the 
cost of excavation. Cable makers were asked to produce a 
brass or galvanised iron cable, which would have great flexi- 
| bility. The thing electrical engineers are aiming at in this 
| connection is the simplicity of a gas service, but present 
methods are very far removed from this. 

At the annual general meeting on Friday Mr. J. Christie, 
| chief electrical engineer to the Brighton Corporation, was 
| elected President for the coming year, and the arranging for 
| the Convention to be held in Brighton next year was left in 
| his hands. The question of municipal electrical undertakings 
| and wiring powers was again raised, and the Council decided 
to consider whether a Bill could be promoted conferring those 
powers upon all municipalities which do not at present 
possess them. 








RECENT DEVELOPMENTS IN TELEGRAPHY 
AND TELEPHONY.* 
By Sir JOHN GAVEY, C.B., M. Inst. CLE, 

For many years the Morse form of apparatus or its equivalents 
served the requirements of most countries, but as the telegraph 
service grew, progress was made broadly on three distinct lines of 
development. In the first, means were designed for the trans- 
mission of several messages simultaneously over the same con 
ductor; in the second, by the use of suitable mechanical and 
electrical devices the actual speed of transmission was raised in 
overhead wires to ten or twelve times that possible by manual 
operating ; and, finally, type printing and writing systems were 
invented with varying degrees of success. 

Simultaneous transmission.—Having described the duplex system, 
the lecturer said the transition from duplex to quadruplex work 
ing, viz., the sending of four messages simultaneously over one 
wire, involved but a step, and then briefly described the method 

Another method, based on entirely different principles, which in 
theory admits of sending as many as twelve simultaneous mes- 
sages in one direction, or double that number if duplexed, depends 
on the superposition of musical vibrations on a telegraphic circuit 
at one end of aline. To effect this result a number of electrically- 
driven tuning forks, arranged to vibrate at different frequencies, 
are connected through telegraphic keys to a line wire, so that on 
depressing any one key a series of electrical vibrations, of the fre 
quency of its companion tuning fork, are sent through the line. 
At the farend the receivers are of a type that will respond to 
musical vibrations only, and each receiver is constructed or 
adjusted to respond to the vibrations of one of the distant tuning 
forks alone and to no others. If any one key is depressed a simple 
musical oscillation traverses the line and the receiver in tune re 
sponds. If two or more keys, however, are depressed simultane 
ously a series of compound curves is transmitted and those 
receivers that are in tune with the various components of the 
curves respond and all the others remain unaffected. 

A method of multiplex telegraphy based on entirely different 
principles is the following :—The working of the Mercardier 
system just described has shown that the electrical conditions of 
an overhead line admit of a far more rapid transmission of 
readable signals than is possible by ordinary manual operation, and 
it has also shown that the continuous currents used in general for 
| signalling. dots and dashes may be replaced by intermittent cur- 

rents which, by suitable means, can be translated at the receiving 
instruments into the ordinary Morse dots and dashes, This line 
of reasoning led to the following development :—A large number 
of insulated metallic segments are arranged in a circle at each end 
of the line and divided into groups, say, of eight each. No. | 
of the first group is metallically connected with No, 1 of all the 
other groups, and, through the transmitting key, with No. 1 
instrument, No. 2 with No. 2 series of contacts and instruments, 
and soon, Centrally pivoted arms, provided with metallic brushes 
which ride over the segments, are joined one to each extremity of 
the line wire, and it is obvious that if both these arms, starting 
simultaneously from No, 1, revolve at precisely the same speed, 
then each segment with its instrument at one end is for a 
brief period placed in connection with its corresponding segment 
with its instrument at the distant end. Ifthe sending key of No. | 
instrument is depressed, a brief current is transmitted to its corre 
sponding instrument when the revolving arm reaches No, 1 contact 
of any group, to be repeated when the arm reaches No. 1 of the next 
group, and so on throughout the series, Instead, therefore, of a dot 
being represented by a single current of continuous duration it is 
replaced by three or four shorter impulses spread over the same 
riod of time, and a dash by three times the number of impulses. 

y this means it is possible, under favourable conditions, to transmit 
eight messages simultaneously over one wire. This system, invented 
by Delaney, was developed to some extent in this country, but owing 
to various causes it has recently been abandoned. It is, however, 
referred to here as the principle of revolving commutators is 
in use in other forms of apparatus to be dealt with later. 
The second method of increasing the output of telegraphic wires 
is the automatic or machine-transmitting instrument, which is 


* The “James Forrest” Lecture, 1910. The Institution of Civil 
Engineers. Slightly condensed and all illustrations omitted. 
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typified by the Wheatstone apparatus adopted and perfected by the 
Post-oftice in Great Britain. In all instruments of this character 
a long paper ribbon is perforated by a suitable machine in an 
arbitrary manner, and the transmitting and receiving apparatus is 
so designed as to transcribe these perforations, at the distant end, 
into Morse signals, into similar perforations, into type-printed 
essages, or even into written charcters. 
In the perforated tape, or slip, as it is termed, used in the 
Wheatstone system, there are three rows of perforations. The 
centre row is continuous, as it is used for drawing the slip through 
the transmitter at the speed at which the latter is running ; the 
upper and lower holes cause the transmitting key to send electrical 
signals—dots when these rows are vertical, dashes when diagonal. 
The actual apparatus which effects this object is comparatively 
simple. ‘I'wo small vertical plungers, to which an up-and-down 
motion is imparted by the clockwork of the apparatus, are pivoted 
to two bent levers connected by horizontal rods with a small 
vertical transmitting key, which in one position sends a positive 
and in the other a negative current to line. When no slip is in 
the machine the plungers as they rise and fall move the key to and 
fro, and send reversals, which are received as dots at the far end. 
When the slip is inserted, if the plungers meet a series of vertical 
perforations they pass through at each movement, and dots are 
still transmitted, but if they meet diagonal perforations, the move- 
ments of the plungers are arrested by the unperforated portion of 
the paper slip, and the transmitting hey is not drawn back until 
one of the plungers enters the lower diagonal hole of the slip, 
and withdraws the key from its sending position, thus recording 
a dash. 

This Wheatstone system has been very fully developed in the 
United Kingdom. it is capable of dealing with traffic at a maxi- 
mum rate of 450 words per minute, and it is invaluable for the 
transmission of news, Thus, in the central office in London, items 
of news may have to be transmitted to fifty or more towns simul- 
taneously. Circuits are made up for news transmission, each 
providing for a number of towns, some of the circuits being of a 
permanent character and some formed temporarily to meet special 
requirements, As many as eight Wheatstone slips can be-punched 
simultaneously in one operation, and each length of slip is run 
through the necessary transmitters at the highest speed considered 
judicious. When long ptess messages are received they are 
divided into sections and each section handed to a separate 
telegraphist for perforating, so that the transmitting apparatus 
con be kept to its maximum capacity, Without this useful and 
adaptable apparatus, it would be almost impossible to deal satis- 
factorily with the vast amount of news traffic which is sent daily to 
every town in the country. 

For ordinary public message traffic, on lines of moderate length, 
where each individual message is short, the Wheatstone has cer- 
tain disadvantages, namely, the initial delay in perforating the 
slip, its distribution, and finally the re-distribution of the received 
slip amongst the writing telegraphists ; for it is obvious that at the 
high speed at which Wheatstone is worked, several operators are 
required at each end of the line to keep pace with the apparatus. 
In practice in this country, for circuits of moderate length, it is 
generally considered preferable to provide direct Morse apparatus 
worked simplex, duplex, or quadruplex, as circumstances may 
dictate. 

With overhead lines the limit of speed in automatic working is 
that imposed by the receiving apparatus, which, owing to its self- 
induction, a factor referred to later, obstructs the reception of 
Morse signals at a higher speed than that named. The difficulty 
has been overcome by substituting a chemical for an electro-magnet 
receiver. In this form the current at the received end passes 
through a long paper ribbon saturated with a solution which is 
decomposed by a positive current. The Morse signals appear in 
blue lines on the received slip. 

It is said that with this method a maximum speed of 1000 to 
1200 words is possible under favourable conditions, but the difficulty 
in working at such high —_— where characters are received in 
Morse code and have to be transcribed manually, is the division 
and distribution of the slips amongst the large number of writers 
necessary to keep abreast of the work, the precautions needed to 
avoid loss of messages, the injurious effect of brief contacts caused 
by workmen, which result in the loss of several words, and last, but 
not least, the difficulty and delay in obtaining repetitions where 
errors, false signals, or missing words render this necessary. 

All the foregoing methods increase the carrying capacity of the 
wires ; in other words, they reduce the capital expenditure per 
message, but none of these increase the output per operator, nor do 
they diminish the working cost in the instrument room ; in fact, 
with high-speed automatic transmission this cost may be higher 
than with other methods described. The messages have to be pre- 
pared by the perforation of the punched slip, telegraphists have to 
control the sending and receiving apparatus, and the Morse slips, 
as they are reeled off the receiving apparatus, have to be divided 
and distributed amongst a number of operators for transcription. 
The initiai preparation of the transmitting slip will always, of 
course, be necessary in all automatic systems, but inventors have 
turned their attention to increasing the speed and reducing the 
cost of transcription at the received end, in the case of manual as 
well as automatic sending, by the substitution of typing apparatus 
worked mechanically or electrically for the manual transcription. 
A very considerable number of instrurnents has been designed 
to achieve this end, but one of the earliest which has met with 
permanent success, and by means of which a very large proportion 
of the work in Europe and nearly the whole of the trans- 
continental ,work is dealt with, is the well-known Hughes’ type- 
printing instrument. 

The Hughes’ method of transmission has many advantages. It 
provides a clearly typed message for delivery instead of a written 
one, it removes a possible source of error in transcription, and it 
increases the speed of working as compared with Morse by about 
25 percent. It can be duplexed, and it is used by the Post-office on 
all its continental wires. It has, however, the disadvantage that a 
considerable interval of time elapses between the transmission of 
two consecutive signals, owing to the revolving arm having to 
traverse all the intervening letters. Baudot has obviated this 
waste of time by adopting the multiple system of telegraphy. He 
entirely abandons the Hughes’ method of transmission, and he forms 
an arbitrary signal code, which, by means of five consecutive 
currents, some plus, some minus, in combination, he represents each 
letter of the alphabet, figures, or other signals. By his method he 
can provide four or six channels simultaneously on one wire, each 
being worked manually. In the quadruple system, that most 
generally in vogue, he uses four separate keyboards, each con- 
taining five keys. Either key, when in its normal condition, is in 
a position to send a negative current, and when depressed, a 
positive current to line. Each of the five keys of one keyboard is 
connected to five separate and contiguous metallic contacts 
arranged in «circle. An inner continuous circle is connected to 
the line wire. A revolving arm, moving at a uniform speed, 
connects in regular sequence the individual key sections with 
the continuous line circle, and during each revolution 
it transmits, through the line, the groups of signals formed 
on each keyboard. At the receiving end a corresponding 
arrangement, the arm moving at the same speed, connects 
the line in regular sequence with the four receiving instruments, 
each set being provided with five polarised relays working 
five electro-magnets. During each revolution of the arms at 
the sending and receiving ends, the electro-magnets repeat the 
positions of the transmitting keys, the armatures of those receiving 
positive currents being raised and those receiving negative currents 
depressed, and it remains only to translate these arbitrary code 
signals into printed letters. This is effected in the following very 
ingenious manner :—At each receiving instrument two discs, firmly 
fastened together, have on their peripheries a series of serrations, 
corresponding with the arbitrary ashe, which, in certain defined 
positions, represent the various letters of thealphabet. Riding on 
the periphery of one of them are five levers termed selectors, each 
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of these levers being so pivoted as to be susceptible of a slight to- 
and-fro movement on its axles, and also of a transverse movement 
in the line of the axle. When all the electro-magnets have their 
armatures raised the selectors rest on the inner disc, but if a certain 
number of the armatures are depressed, then, through the action of 
intermediate levers, the corresponding selectors are shifted to the 
second disc. As the two discs revolve together the combined 
selectors at some point drop simultaneously and for a brief interval 
into the series of serrations which correspond with the letter code 
signalled from the far end, and this movement and the rapid jerk 
out of the serrations as the discs revolve causes the letter to be 
printed from a type-wheel which revolves at the same speed as the 
discs, The uniform revolution of the contact arms, the coded 
dises and the type-wheels, are maintained by a clever adaptation 
of governors and brakes partly electrical, partly mechanical, which 
time does not permit of further consideration, and provision is 
likewise made for the lag of the current in transmission over 
the line. 

The Baudot system admits of the transmission of a much larger 
number of messages over each wire than. the Hughes. It is also 
more flexible, inasmuch as the various channels it provides can be 
divided amongst an equal number of towns; thus Paris can use 
two channels to Lyons and two to Marseilles over a Paris-Iyons 
circuit extended from Marseilles, and soon. It is largely used in 
France and has been introduced into this country. 

It will have been observed from the foregoing description of 
typical forms of apparatus that there are three distinct methods 
of telegraphic transmission with which we are mainly concerned 
to-night, although others might be mentioned. In the first an 
arbitrary code of signals is repeated in similar arbitrary signals by 
which the alphabet is artificially represented and the message is 
read by a skilled operator ; in the second, what may be termed 
the dial type of apparatus is used, where two type wheels, either 
moved mechanically or electrically, revolve isochronously, and they 
may either show fleeting letters or print them in permanent 
characters ; and in the third an arbitrary set of electrical signals 
is devised which actuates specially designed apparatus which may 
reproduce the message in legible characters, printed or even 
written. The third method has been utilised by various inventors 
and applied to automatic transmission so as to dispense with 
manual transcription at the receiving station. 

In all cases a paper ribbon or slip is perforated by punches gene- 
rally actuated by a specially designed typewriter keyboard, in 
which the depression of any key causes a series of perforators 
representing the arbitrary combination of the corresponding letter 
to appear on the slip. This is passed through an automatic trans- 
mitter, the electrical currents corresponding with the perfo- 
rators and transmitted over the circuit and the distant apparatus 
actuated. 

Murray has devised a system which has undergone lengthy 
trials both at home and abroad. His slip has one row of per- 
forations which gears into the moving mechanism of the trans- 
mitter, and below this a second series of perforations which repre- 
sent his artificial signalling code, which is of the Baudot type. The 
transmitting and receiving apparatus mustrun isochronously. At the 
receiving apparatus an exact counterpart of the transmitted slip 
with its perforations is reproduced, and this perforated slip is 
passed through and actuates an automatic typewriter, which prints 
the message. 

Creed has worked in the same direction, but he uses the 
ordinary Wheatstone alphabet already described, and, of course, 
the Wheatstone transmitter. At the receiving end a perforated 
Wheatstone slip is reproduced by a punching machine, which, 
controlled by the reverse currents from the transmitter, and using 
compressed air as a motive power, perforates the received slip at 
considerable speed. This slip is then passed through an auto- 
matic typewriter adapted to work with the Wheatstone alphabet, 
which types the message on « long slip, to be gummed on the 
telegraph form. 

Siemens and Halske, in Berlin, have devised an automatic 
system in which, by means of suitable —- the message is 
printed by the receiving apparatus direct by photographic 
methods, 

The Western Union Telegraph Company of America, the land 
of long-distance circuits, has introduced extensively a system known 
as the Barclay automatic type-printing apparatus. At the sending 
end the code of electrical signals adopted consists of long and short 
intervals, either marking or spacing, representing the various letters 
of the alphabet. Every letter is represented by six current alterna- 
tions, but the receiving apparatus is so designed that, although 
every current acts on an escape wheel that makes a momentary 
contact with certain selecting relays, only those of long duration 
effect any movement in the latter. There are thirty-two printing 
magnets, which act as the keysof atypewriter and cause the message 
to be printed direct on the receiving instrument. 

Writing telegraphs, based on the fact that two ordinates at right 
angles to one another can be made to describe any curve, have been 
designed. The telewriter, in which the pen is connected to two 
arms which follow the movements of the writer, and which, in doing 
80, pass over varying resistances and transmit to line currents of 
varying strength, is well known. At the receiving end two pivoted 
electro-magnets, placed in a very powerful magnetic field, are 
deflected over arcs dependent on the strength of the current circu- 
lating at any moment. Two arms at right angles to one another 
are connected to the transcribing pen, one arm being pivoted to 
each magnet, and the writer’s movements are reproduced. 

There is only time to refer briefly to the beautiful writing 
apparatus designed by Pollak and Virag. In this a slip is per- 
forated by suitable means with nine rows of holes of varying sizes, 
suitable tiexible brushes make contact through these holes between 
batteries and the line wires, and thus cause currents of different 
electromotive forces and duration to circulate over the line, and to 
act on two telephone receivers at right angles to one another. 
Rays of light are retlected from one to the other and on to a photo- 
graphic slip, and the written messages, which can be transmitted 
at 600 to 1000 words a minute, appear developed and fixed on the 
sensitised paper which emerges from the dark closet of the 
apparatus. 

here are numerous type-printing instruments for the distribu- 
tion of news, which, however, are so well known that further 
reference to them is unnecessary. 

Overhead wires, for many years almost exclusively used for 
telegraphy, and even now the only conductors that serve satisfac- 
torily for really long-distance telephony, possess the advantages of 
low resistance, which can be diminished to any reasonable degree 
by the use of copper, and by increasing the size of the conductor, 
their electrostatic capacity is small, say from 0.013 to 0.014 micro- 
farad per mile, and their self-induction is relatively great. Their 
use admits of attaining the maximum speed in telegraphy ; and 

rhaps the most important limiting factor in this case is the self- 
induction of the receiving apparatus, which would be a useful 
factor if distributed over the line, but which tends to act asa 
choking coil when massed at the extremity. 

Overhead telegraphs are subject to serious interruptions, due to 
the falling of. trees during heavy storms, and to breakdowns aris- 
ing from a combination of sleety snow and gales of wind against 
which no engineering precautions are of any avail. On the other 
hand, until recently, underground wires, owing to their capacity, 
which reached 0.3 microfarad per mile when insulated with gutta- 
percha, and the great cost of the material, were only used in special 
cases where strategical or other imperative reasons rendered such a 
course necessary. The introduction of dry paper as an insulating 
material profoundly modified the situation. The electrostatic 
capacity of suitable paper is not very much greater than 
that of air, and wires wrapped with paper, cabled, thoroughly 
dried and enclosed in a lead sheath are not only available for 
long underground telegraphs, but it is not too much to 
say that without them the modern development of the tele- 
phone would have been wholly impossible. The Post-office 
has within the last few years laid 138,000 miles of paper 








insulated wire underground for telegraph purposes alone, and to 
illustrate the bearing of this material on telephone progress it may 
be added that between 1900 and 1902, before a single subscriber 
had been served, the Post-office laid 240,000 miles of wire under- 
ground as the first step in the development of the London system, 
and from its central exchange in Carter-lane 210 ducts radiated to 
various portions of the centre to be served from that point, and 
although at that period 36,000 wires only were led into the building, 
the spare duct capacity admitted, as the system grew, of increasing 
this number to 125,000 or 150,000 wires. The mileage of under- 
ground wire laid by the Post-office in Great Britain. for tele- 
phones is now increased to 521,000 miles. By no other known 
means could such a service have been provided, and these facts 
emphasise the connection between paper insulation and telephone 
development. 

Submarine telegraphy is not susceptible of the many develup- 
ments that have been possible with land-lines. The high electro- 
static capacity, varying from 0.3 to 0.4 microfarad per mile, and 
the very long lengths that are necessary to connect the great 
continents of the world, rendering the use of any but the most 
delicate apparatus impossible on long cables. The receiving instru- 
ments originally invented by the late Lord Kelvin, then Sir William 
Thompson, are still the only apparatus available for the reception of 
messages on long transcontinental cables, and so far it has not been 
found possible materially to increase the speed of working except, of 
course, by increasing the dimensions and cost proportionately. 

Attention has been devoted to eliminating disturbing elements 
and perfecting the signals by the use of automatic transmission and 
by the use of curbing devices at the receiving end. The introduc- 
tion of repeaters at intermediate points where cables land at suitable 
localities has recently become possible, and it may be that methods 
of distributed induction referred to later may ultimately be of some 
value ; but this subject is not ripe for consideration. Short cables 
present no difficulties that cannot be overcome for relatively rapid 
working, but their electrostatic capacity limits materially the 
distance over which telephone working is possible, as I will show 
presently. 

In ordinary telegraphy, when transmitting through an overhead 
line the frequency of the current alternations is only 180 per 
second for 450 words per minute, and the current has actuated the 
apparatus at the further end before the battery connection has 
ceased. Another condition, however, is introduced when a 
conductor is used for telephonic speech, in which a maximum 
frequency of 1800 to 2000 vibrations per second has to be dealt 
with. In these cases the transmission from the telephone assumes 
complex wave-forms, and the effect of even a moderate capacity 
becomes far more marked than in the case of telegraphic trans 
mission. 

I have referred to self-induction as the analogue of inertia in 
mechanics, and obviously, therefore, if it were possible to endow 
the circuit in which a wave was in movement with sufficient self- 
induction to prevent the tailing and consequent distortion of its 
form, the limit of speech would be materially increased, as the 
attenuation due to resistance alone would have to be provided for. 
Now it is possible to achieve this result to a certain extent by 
adding artificially to the self-induction of telephone cables, 
technically termed loading. The ideal method would be to 
increase the self-induction uniformly throughout, and attempts 
have been made to effect this by lapping a copper conductor with 
thin iron wire or tape of a high magnetic permeability. Another 
method consists in distributing magnetic coils at uniform distances 
of a mile or two apart throughout the length of the line. Under 
these conditions the distance over which speech is possible has 
been increased from two and a-half to three and a-half times. 

The British Post-office bas recently laid a cable with distributed 
inductance between England and France, which will increase the 
range of speech about four times, as compared with a similar type 
of unloaded cable. 

The rapid and enormous development of the telephone service 
that has taken place throughout the world within the last few years 
is a remarkable achievement of the electrical engineer. The 
principle of the microphone, which converts sound vibrations into 
the electrical vibrations, already illustrated on the screen, and of the 
telephone, which re-converts the electrical intosound vibrations, are 
so well known that I need not dwell further on the subject than to 
point out that Graham Bell's telephone, as it left his hands in 1876, 
is essentially the same instrument, slightly improved in mechanical 
construction, as he gave it to the world, but all the other adjuncts 
of a complete telephone service have been profoundly modified, and 
we are not yet in sight of finality. 

The problem of connecting two subscribers’ lines at an exchange 
is a very simple one when a small number of subscribers only are 
concerned. An electrical indicator of the shutter type to announce 
a call, flexible conductors to connect any two lines by means of 
plugs and spring jacks, electrical bells te call up subscribers, and 
the equipment is complete. The problem is a serious one, however, 
when, as is now the case, the number of telephone subscribers in a 
large city runs into five or frequently six figures, when the area 
covered, like that in London, amounts to 640 square miles, when 
it has to be served by sixty toahundred separate exchanges, between 
all of which intercommunication must be provided with the 
minimum amount of delay, and when an exacting public expects 
to get through to any subscriber on a large system immediately 
the call is made or sooner. Add to this the inter-urban communi- 
cations between all the principal cities in the country, and the fact 
that practically the major part of the business of the 24 hours 
is concentrated in about 24 hours in the morning and a similar 
period in the afternoon, and the difficulties to be solved become 
faintly apparent, even to the uninitiated. 

Apart from minor improvements in the calling indicators and 
other details, each of which added its quota to the gradual perfec- 
tion of the service, perhaps the most marked advance that was 
made, when exchanges grew in size, was the introduction of the so- 
called multiple switch. Before its introduction, each operator had 
the care of, say, 100 subscribers whose lines terminated in front 
of her. She could connect any two of these 100 directly, but as 
soon as a connection had to be made to another position a sub- 
sidiary junction line had to be brought into use and the services 
of another operator invoked to complete the connections, and as 
the number of subscribers on the exchange increased the number 
of junction lines interconnecting the whole of the positions 
increased in a geometrical ratio. This became a very serious‘ 
element in cost, and the complications and consequent delay in 
completing the connections between subscribers on various 
positions gradually increased in a much greater proportion than 
the number of subscribers. To obviate this difficulty the so-called 
multiple switch was designed, and it provided that any operator 
responsible for answering the calls of, say, 100 subscribers could 
connect any one of these direct to any other subscriber on the 
same exchange, even if the number reached 10,000 or upwards. 
To make this clear it is advisable to repeat that a subscriber's line 
terminates on a small compound spring called a jack, and if a 
flexible metallic cord terminating in two plugs is provided on the 
insertion of one of the plugs into one subscriber’s jack and the 
other in a second jack, both of the subscribers find themselves in 
direct communication with one another. In the multiple board 
the lines of, say, 100 subscribers are terminated, as before stated, 
on one operator’s position ; but on a large panel above these local 
jacks the whole of the 10,000 or more lines are connected to 
a series of jacks within reach of the operator, and this is 
repeated at every operatur’s position, so that a line on any 
position can be directly connected with any of the other lines 
on the exchange by the operator who answers the call. 

The shutters of the indicators had at first to be restored by hand 
after a call had been answered, every such operation causing some 
slight delay, which, multiplied by thousands of operations, eat 
into much time. An arrangement was therefore designed so that 
the insertion of a plug into a jack, the first operation in 
answering a call, caused the shutter to be restored to its normal 
position automatically. This, however, left untouched another 
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source of delay, that necessary to connect mentally the particular 
shutter that had fallen with its corresponding jack ‘before inserting 
the answering plug, which, if not correctly pinky resulted in the plug 
being meatal in the wrong jack. Again, the close of the 
conversation had to be indicated by the subscribers ringing off by 
means of their calling apparatus, an operation often forgotten by a 
busy, careless or uninstructed user. If, therefore, the connection 
between the subscribers remained for an unreasonable time, or if 
another subscriber desired to speak to one of those supposed to be 
engaged, the operator had to come into circuit, listen for amoment, 
then, hearing nothing, ask ‘‘ Have you finished ¢” before severing 
the connection. To obviate all these sources of delay the 
‘‘common battery system” was designed. In this the form of 
manual exchange equipment now considered the most satisfactory, 
the shutter indicators are replaced by glow lamps which, being 
very small and occupying no more space than the jacks themselves, 
are placed immediately over the latter. When a lamp lights it in- 
dicates a call, and the operator, without doubt, hesitation or delay, 
forthwith inserts the answering plug into the jack. At the sub- 
scriber’s office no special calling apparatus is needed. The lifting 
of the telephone from the hook automatically lights the lamp. 
When the operator has ascertained, by touching the metallic rim 


outside the subscriber's jack with her connecting plug that the sub- | 


seriber who is wanted is free this plug is inserted, and its insertion 
is followed by the glowing of a supervisory lamp near the plug 
seat, there being two of these to each set of cords and plugs. The 
operator then gives a brief ring, and when the called subscriber 


takes the telephone off the hook to answer this is evidenced by the | 


supervisory lamp being extinguished. The operator has no further 
concern with the connected lines until both subscribers restore 
their telephones, when both the supervisory lamps glow, the con- 


nection is severed, the lamps darken, and the normal condition is | 
The work of the operator is conducted with absolute | 


restored. 
certainty, no breaking in to ask questions is necessary, she knows 
by the glowing or extinguishing of the supervisory lamps whether 
the subscribers are talking or have finished, and all her speech on 
the line can be reduced to ‘‘ Number, please, 
scriber engaged ” or ‘‘ Subscriber don’t answer.” 

The electrical energy in common battery systems is, as may be 
inferred from the name, provided by accumulators at the exchange 
instead of by primary batteries at each subscriber's office, and not 
only is the cost of the exchange infinitely small as compared with 
the old system of providing separate batteries for each subscriber, 
but the further advantage follows that the full energy is always 
maintained and available on every circuit, a condition almost im- 
possible to fulfil even under the best organisation when thousands 


of primary cells scattered over a great city have to be looked after | 


by linemen, some of whom may do their duty less conscientiously 
than others, whilst some subscribers may exhaust their batteries 
by careless use quicker than should be the case. 

Similar automatic arrangements are in use on the junction lines 
connecting the various exchanges necessary for the effective service 
of large cities. 

In the period during which the ordinary telephone equipment 
has undergone the modifications just described, inventors have 
turned their attention to the design and perfection of an automatic 
telephone in which each subscriber, by a simple method of manipu- 
lation, may without the intervention of an operator at the exchange 
cbtain direct access to any other subscriber connected with the 
service. One of the earliest systems of this type was known as the 
Strowger, and by the courtesy of the Automatic Electric Company 
of Chicago, the owners of the patent rights, and of the British 
Insulator and Helsby Company of Prescot, I am able to iliustrate 
the working of the system. Each subscriber’s line terminates on 
a line switch which forms part of a group of 100 switches. 
This switch is connected by ten circuits, the equivalent of the 
plugs and cords in a manual board, with a series of selectors, each 
accommodating 100 junction lines. According to the size of the 
exchange there may be two or three sets of selectors connected 
similarly by means of junction circuits, and, finally, there is a con- 
nector, a somewhat similar instrument, which makes the connec- 
tion between the two subscribers. 

Each telephone has a dial with finger holes and numbers. On 
removing the telephone from the hook the procedure is as 
follows :—If, say, No. 4852 is wanted the caller inserts his finger 
in hole 4, and revolves the dial up to the limiting stop. This 
actuates the line switch, which causes a connecting plug to enter 
the springs of the first disengaged junction leading to the selector 
group of 4000. The same action follows in sequence with 8, 5, and 
2, the final movement of the connector making the connection if 
the required subscriber is disengaged. If he be through to 
another a busy back signal (a vibratory current) is given. When 
the connection is made and the conversation is complete the hang- 
ing up of the telephones restores the connections to the normal. 
A full description of the apparatus would take up a whole even- 
ing, but its working can be inspected at the close of my address. 

This method has had considerable development amongst the 
independent telephone companies in America. 


On the subject of the future development of telegraphs and | 
telephones, few of those acquainted with the subject would venture | 


to dogmatise, but certain statistics I have prepared will convey to 
you possibilities far more pregnant than any amount of speculation. 
The following figures, for the years 1902 and 1907 respectively, 
have been gathered from authentic returns, and they embrace 


information from every country of importance throughout the | 


world :— 
Te legi aph and Te lephone Statistics— Wire Mileage e 

1907. 
5,038,981 
259,000 


Increase. 
1,379,322 
46,106 = 


1902. 
3,659,659 
212,894 


Telegraphs— 

Land wires . 

Submarine cables 
Telephones— 

Wire .. 7,467,417 

Subse ribers’ 3 534,036 
Large figures frequently fail to impress the site, but when it is 
— that this mileage of wire will soon, if it has not by this time, 

jualled one-third the distance from the earth to the sun, the 
mmainalibanatiitey of the modern telegraph and telephone service 
will perhaps be more forcibly realised. 

It will be observed that although the devel »pment of the telephone 
service is taking place with giant strides, telegraphs, both land 
and submarine, have shown remarkable growth in the intervening 
period of five years, notwithstanding the keen competition of the 
telephone. The great increase in the latter service, however, has 
taken place within a relatively limited period of time. The 
growth of the American Bell systems commenced in 1896, when 
the associated companies only possessed 300,000 telephones. In 
1905 this number had risen to 2,000,000, and in 1907 to 3,000,000, 
whilst at the beginning of the present year the corresponding 
figures are 5,100,000. The lecture, which was illustrated with 
lantern slides, diagrams, and apparatus, concluded with a 
brief reference to wireless telegraphy. 


21.6 
12,372,120 


stations 4,873,330 





New Satt Works IN CHESHIRE.—-We are asked to state with 
regard to the article on the Salt Union Company’s works at Wins- 
ford, described in our issue of the 6th inst., that the induced 
draught fans were made by the Electric and Ordnance Accessories 
Company, Limited, of Aston, Birmingham, and supplied by this 
company’s agent, Mr. Joseph Crawford, of 2, Exchange-street, 
Manchester. 

FIRE PROTECTION AT THE R.A.S.E. SHOW.—As on many previous 
occasions, the duty of protecting the buildings and exhibits against 
tire has been entrusted to Shand, Mason and Co., who have at the 
showyard fire-station a complete equipment, including steamers, 
manuals, fire-escapes, and smaller apparatus. The two steam fire- 
engines, which are the’ principal appliances, are both examples of 
the firm’s “double vertical” pattern, having a capacity of 500 
gallons and 300 gallons a minuté respectively, 





” and perhaps ‘‘Sub- | 





| on his or her year’s wages. 
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FOUR-SPINDLE WOOD BORING MACHINES. 


TWO four-spindle boring machines have recently been made 
to the order of the Indian States Railways, by John Pickles 
and Son, of Hebden Bridge. They are specially intended for 
railway carriage and wagon work, and are designed to bore 
holes up to 3in. diameter in timber up to 16in. square. All 
the four spindles are driven by one endless belt, the spindles 
generally running at varying speeds according to the size of 
auger used in each. [Each spindle has an independent 
traverse across the timber so that the hole may be bored in 
any required position without having to move the heavy 
timbers sideways. This traversing motion is governed by a 
hand lever with a trigger stop to lock it exactly in the 
required position, and in order to give easy movement the 
spindles are mounted on roller or ball bearing slides. 
Special carrier pulleys are provided to take up the belt for 
the movement of each spindle. The boring augers are 
brought down into the wood by means of balanced pulling 
levers, these being supported by the fan-shaped tops on the 
boring heads so as to avoid vibration. The spindles are 
each spaced Qin. centres, and each is provided with a depth 
stop to regulate the exact depth of hole to be bored. The 
slide carrying the boring heads is mounted on a heavy 
casting with a broad base, on which latter is fitted the table 
for carrying the timber, with two end footstools as shown. 
The table consists of a series of turned rollers with a chain- 
gear connection and large hand wheel, the end rollers being 
at 6ft. centres. There are also two quick-acting clamps for 
readily securing and holding the timber. The countershaft 
is fitted with fast and loose pulleys, and a belt guide. 


PROFIT SHARING. 


We have to thank Mr. M. Crothers, of J., T. and J. 
Taylor's, Limited, Batley, woollen cloth manufacturers, 
for a copy of the report of the last meeting of the com- 
pany. The company employs a very ingenious profit- 
sharing scheme, which apparently works excellently and 
with very satisfactory results to all concerned. The 
following outline of it is taken from the report referred 
to. We should value it greatly if other firms in any 
industry which are employing profit-sharing or co-partner- 
ship schemes would let us know the lines on which they 
are run :— 

It is now eighteen years since Mr. T. C. Taylor became the sole 
proprietor of the business, and at once began, on a small scale, to 
carry out the idea of profit sharing. In the years 1892, 1893, and 
1894 he went no further than the managers and foremen, but in 
the beginning of the year 1896 he announced a scheme of profit 
sharing to include the whole of the employés, and in the same year 
converted the business into a private limited liability company in 
order to carry out his purpose. 

The scheme provides that, after making due allowance for 
depreciation, any profit which may remain after paying 5 per cent. 
on capital is apportioned between capital and labour according to 
their respective amounts. That is to say, any percentage of profit 
received by capital beyond 5 per cent. is also declared on the 
year’s total wages, and every worker who has been employed 
during the whole of the year is credited with bonus at that rate 
Double bonus is given to those not less 
than twenty-one years of age who have been with the company at 
least five years, and own shares equal to half a year’s wages, The 
bonus is not given in cash, but in the form of fully paid shares in 
the company. The shares thus allotted entitle the holder in the 
following year to payment in cash of any dividend that may be 
declared. Such portion of the total wages paid as has been earned 
by workers who have not remained the whole year does not confer 
bonus on those individuals, but, nevertheless, the whole wages 
paid during the year rank along with capital for bonus, the amount 
unappropriated to individuals being carried toa special fund called 
the Workers’ Benefit Fund. The shares can only be held by 
employés of the company, and an employé must have a holding 
equal to his year’s wages before he can sell any of his shares. 
Persons leaving the company’s employment are required to sell 
their shares within six months, but to prevent employés leaving 
simply to get hold of the money, the company do not undertake to 
transfer shares until three months after the holder has left. 


NEW TURRET TOOL POST. 


WE have received from the Lodge and Shipley Machine 
Tool Company, Cincinnati, the photograph of a new turret 
tool post, reproduced below. The principal features of this 
appliance is that the tools can be set diagonally as well as 
square with the cross-slide, thus giving eight positions of the 
turret ; that each tool is clamped well forward of the centre, 
so as to give the firmest possible support; and that the 
clamping of the binder lever does not appreciably change the 
position of the tool. The lower block of this attachment is 
interchangeable with the compound rest-slide, and is fitted to 
the carriage dovetail by a taper gib. A vertical stud is secured 
in this base and passes up through the turret to carry the 
binder lever at its top. The tool post is of steel. Each one 
of the four tools rests upon a serrated and hardened bolster 
or rocker of the familiar American kind, against which it is 
held by two hardened cap screws. 














TURRET TOOL POST 


The turret revolves on a taper bearing concentric 
with the vertical stud, but does not touch the stud. A 
bushing is slipped over the stud, and this bush is tapered 
to fit the bearing of the turret. An adjusting nut is threaded 
to the stud and bears against the upper end of the taper bush- 
ing. By tightening this nut the bushing can be so pushed 
down that there will be no play in the bearing, and yet the 
turret will revolve freely. The large collar between the binding 
lever and the turret covers the end of the taper bushing and 
its adjusting nut, so that no chips can get into the bearing. 
The taper bearing is placed with the large diameter at the top ; 
thus the turret is at all times held to the horizontal bearing 
against the lower block, and when the binder is clamped the 
position of the turret and tools remains unchanged. The 
turret is exactly located in any one of the eight positions by 
a locking bolt dropping into notches of an index ring. The 
locking bolt is withdrawn by the handle at the front of the 
lower block. Take-up for the bearing of the locking bolt is 
provided by a taper gib. A coil spring holds the locking bolt 
against the index ring, so that it will at once drop into the 
notch when the proper point is reached. A screw shown in 
the illustration, just beneath the end of the locking bolt, 
provides adjustment for tension of this coil spring. 





PHYSICAL SocrETY OF LoNDON.—This (Friday) afternoon there 
will be a visit to the National Physical Laboratory, by invitation 
of the director. An additional ordinary meeting of the Society 
will be held on Friday, July 8th, at 5 p.m., at the Imperial College 
of Science, 
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A NEW DRAFTING MACHINE. 





A SIMPLE and, we believe, efficient form of drafting | 


machine has recently been patented and is now being con- 
structed by the Autoscaler Company, 70, Broad-street, 
Stepney, London, and from the accompanying illustrations 
its construction will be readily understood. Referring to 
Fig. 1, it will be seen that two steel rods, forming two sides 


of « parallelogram, are pivoted from fixed points on the | 


under surface of the hoard on the right-hand side. These 
rods extend right across the length of the board, and where 
they project on the left-hand side they are united to a short 
wooden cross piece. All four pivots being loose, although 
rigid, the parallelogram thus formed can be swung bodily 
into any position. From the wooden cross piece on the lett 
the blade of the T-square extends across the upper surface of 


NOTES ON RECENT AMERICAN BRIDGES. 


TWO large bridges are now being built across the Mississippi 
River at St. Louis, both to accommodate railway and high- 
| way traffic, while one of them is remarkable as being the 

largest bridge yet built for an electric railway. This bridge— 

known as the McKinley Bridge—is for the Illinois electric 
traction system, which has over 500 miles of line and is building 
extensions ; it operates also a sleeping car service on part of the 
system. The bridge has three through truss spans of 523ft., 
with a eclearance of bOft. above high-water level. These are 
flanked by three short deck truss spans on one side and two 
on the other, with steel approach viaducts of considerable 
length. A double line of rails is carried between the trusses, 
| and cantilever floor beams carry two outside roadways. One 
of the main spans is completed, but in December the false- 
work for the second span was carried 

away by the breaking up of an ice 








jam farther up the river. The other 

















bridge—known as the Municipal 
Bridge—will have three main spans 
of 668ft., and these will be the 
longest truss spans in existence. 
The plate girder approach viaduct 
will give a total length of 5400ft. 
The clear height above high water 
is 65ft. The trusses will be 110ft. 
deep at the middle and 35ft. apart. 
They will be built of nickel steel. 
The bridge will have two decks. On 
the lower deck will be two lines of 
railway ; on the upper deck will be a 
30ft. roadway between the trusses, 
and two. outside walks 6ft. wide. 
There will be a clear headway of 22ft. 
above the rails, and 16ft. from the 
roadway to the overhead bracing. 
The roadway will have a double-line 
tramway. This bridge has only been 
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commenced. It is being built by the 





Fig. 1 


the drawing board, and by means of two wing nuts working 
in curved slots near the base of the blade it can be set to any 
angle up to 15 deg. in both directions from the horizontal. 
In accordance with the properties of the parallelogram the | 
short wooden cross piece on the left must always remain | 
parallel to the edge of the board, and consequently the blade | 
of the T-square when set to any desired angle will move 
ilways so as to be parallel to its first position. It is intended 
that the draughtsman should once and for all mark off on 
the right-hand side of the board on either side of the centre 
line all angles from 0 deg. up to 15 deg. Taken in con- | 
junction with a 60 deg. set square these angles enable a 
line to be drawn at any inclination. A friction roller is 
provided underneath the stock, thus making the motion of 
the T square very free. The board itself can be used in any | 
position from the horizontal to the vertical, and to this end a | 
cord attached to the stock of the T square passes upwards 
over a pulley at the top of the board, then downwards to a 
suitable weight swinging free from the board. All the fittings 
are very rigid and free from backlash. The actual drawing | 
board is strongly made, and is mounted on longitudinal and | 
cross battens suitably cut away for the passage of the steel | 
parallelogram. Although adapted to all drafting work, this | 
new machine should be found particularly useful in graphical | 
work. 
In counection with this machine, and for the ordinary | 
board as well, the device shown in Fig. 2 resting on the blade | 


| 
| 
| 
| 
| 
| 
| 





Fig. 2 


of the square is of considerable interest. Where it is required 
to draw two parallel lines at a given distance apart the ordi- 
nary methods in use entail some small delay and trouble in 
picking up the scale, adjusting it, and marking off with the | 
pencil. By means of the Autoscaler, by which name the 
device illustrated is known, this operation is simplified and 
expedited. It consists of a ruling edge and a scale extending 
at right angles suitably mounted on a rectangular frame- 
work. The ruling edge is shown vertical in Fig. 2, and is 


| The erection progressed very rapidly. 


| and there is a 370ft. approach span. 


| Spans. 


city of St. Louis partly to increase 
facilities of communication and 
partly to break the railway mono- 
poly due to ownership of the two existing bridges. In this 


| connection it may be noted that the McKinley Bridge is so 


designed that by certain reinforcement of the members it can 
be made of sufficient strength to carry ordinary railway 
traffic. 

The Queensborough cantilever bridge over the East River 
at New York was opened in March, 1909, for roadway and 
pedestrian traffic, but there are no tramway or elevated rail- 
way connections as yet. The Manhattan suspension bridge 
over the same river was opened on December 31st. In view 
of some rumours as to deficiencies, it was inspected very 
closely by Mr. Modjeski, a member of the Quebec Bridge 
Commission, who also studied the plans and the stresses. 
He found no fault with the superstructure, and criticised the 
anchorages and foundations only in regard to minor matters. 
The bridge has a span of 1470ft. between centres of towers, 
with side spans of 750ft. The masonry piers rise a short 
distance above the water, and carry steel towers which are 
designed to deflect under varying loads. The cable saddles 
are fixed on top of the towers. The stiffening trusses are of 
nickel steel; they are continuous between the towers and 
from each tower to the anchorage. There are six lines of 
rails on the upper deck, while the lower deck has a roadway 
and two lines of rails, with footpaths outside the trusses. 
The building of the 
steel towers was commenced in June, 1907, and completed in 
July, 1908. The first of the 37,888 miles of wire was strung on 
August 10th, 1908, and the last wire on December 10th, 1908. 
The suspended structure was built between February 3rd, 
and June Ist, 1909, and the remainder of the time was spent 
on the approaches and general finishing work. 

The New River bridge of the Virginian Railway is a single 


| line deck-truss structure, 2155ft. long, 112ft. above the water. 


It has five riveted Warren trusses of 135ft. span, one of 
125ft., and a plate girder approach viaduct. The rails are 
attached to long sleepers laid across the top booms. The 
trusses were erected as cantilevers, by connecting the spans 
temporarily over the piers to form a continuous structure. 
The Pittsburg and Lake Erie Railway has built a double- 


| line contilever bridge over a pool in the Ohio River formed by 
| the movable dam at Beaver. 


The bridge is 1780ft. long, with 
a channel span of 765ft., composed of two 240ft. arms and a 
285ft. suspended span. The two anchor arms are 320ft. long, 
The railsare 90ft. above 
the water. The cantilevers are 148ft. deep over the piers. 
The concrete caissons for the piers weresunk by open dredging, 
and seated under pneumatic pressure, a concrete deck being 
put in near the bottom to form the roof of the working 
chamber for finishing the work. 

The Donora bridge for highway and electric railway traffic 
across the Monongahela River, has a 515ft. span, a 207ft. 
span, three 184ft. spans, and a plate girder viaduct of 25ft. 
In the erection of the 515ft. span, a temporary wooden 
pier was built at the middle, and falsework placed between 
this and one of the masonry piers. When this half of the 
span was completed the falsework was removed, leaving the 
half span supported by the masonry pier and temporary pier. 


formed by a strip of ebonite on the extreme left of the frame- |The falsework was then erected in the other half of the 


work, This edge being placed in register with the first line, 
the given distance between the two parallel lines is marked off 
from the scale and the second line drawn. The scale stops 
just short of the inner edge of the right-hand bar of the 
framework, and this bar is also provided with an ebonite 


edge, so that it too can be used as occasion requires. Hori- 
zontal parallel lines can be drawn with equal facility. While 


recognising the advantages of this instrument we would 
suggest that a suitable scale attached along each ruling edge 
would greatly enhance its value, as in many cases this would 
enable a line of given length, parallel to and at a given dis- 
tance from another, to be drawn very simply and quickly. 


| channel and the bridge completed. In this way a wide 
| opening was maintained for navigation. The Nevada County 
| narrow-gauge railway crosses the Bear River by a steel viaduct 
| 800ft. long and 200ft. high, with two deck cantilever spans. 
| On each side of the river is a tower carrying an equal-arm 
cantilever, 160ft. long. The adjacent ends of the cantilevers 
| on the riverside are connected by a 40ft. suspended span, and 
| the outer or shore ends connect with the viaduct. 
At Philadelphia an arch bridge of 250ft. span and 55ft. 
rise has been built to carry a street over a number of railway 
| lines. The roadway forms the chord to the arc, being sus- 
| pended from the arch by hangers. The extractor is 200ft. 
radius, ending in tangent lines. The arch ribs are 22in. 
| wide, 3ft. deep at the crown and 10$ft. at the springing. 


On June 8th some experiments were successfully carried | They are of box section, and filled with concrete rammed by 


out by Mr. A J. Sharman on telephonic transmission through the 
earth, with a view to facilitating communication with miners in 
case of accident. The experiments took place at Chislehurst, where 
there are long subterranean caves. One instrument was fixed on 
the surface, the telephone circuit being connected to two iron pegs 


| 
| 


| means of manholes in the top cover plate. TheFort Snelling 
bridge, over the Mississippi River, has two steel arch spans 
of 364ft., with a rise of 82ft. and braced spandrels. The 
arches are of the three-hinged type. The bridge carries a 


driven into the ground, aud the other was similarly fixed in the | 36ft. roadway—with double-line tramway—and two 6ft. 


caves below. 
graphic signals were also transmitted. 


Conversation was carried on with ease, and tele- | footpaths. A difficult piece of bridge work executed in Chicago 





was the substitution of a four-track three-truss bridge of 





155ft. span for three double-track plate-girder spans in an 
elevated railway. The street and tramway traffic had to be 
left undisturbed, except by shifting the tramway lines 
temporarily, and the heavy traffic on the elevated line had to 
be maintained. The floor is composed of transverse steel 
joists 18in. apart with longitudinal joists between them 
under each rail; the spaces are filled with concrete, wooden 
forms being left in place to make a cellular floor and thus 
save in weight. 

A series of bascule drawbridges has been built across the 
line of the East Chicago Canal, to carry twelve lines of rails 
of four railway companies. They are all close together, and 
were built at the expense of the canal company. For con- 
venience of construction they were built before the construc- 
tion of that part of the canal which they cross, the railways 
being carried temporarily on pile trestle bridges. Four of the 
six bridges are of the Rall type, in which the bridge revolves 
around a trunnion which travels back horizontally as the 
bridge rises. The others are of the Scherzer type, in which 
the bridge rolls upwards and backward upon the curved heels 
of the trusses. The canal in question is a short one, giving 
large lake steamers direct access to steel works and manufac- 
turing plants. The clear span of the bridges is 90ft. At 
Campbell-avenue, Chicago, the Chicago Drainage Canal is 
spanned by four double-line bascule bridges side by side, but 
operated independently. These are of the Scherzer rolling 
type, with 134ft. spans, giving a clear channel width of 126ft. 
At each end is a flanking span of 113ft. To equalise pres- 
sures, two of the bridges roll on the east pier and two on the 
west pier. The trusses have panels 214ft. long, with a depth 
of 30ft. at the rest end and 50ft. at the rolling end, while the 
heel girder has a radius of 28ft. 

In concrete arch bridges there are some interesting develop- 
ments, and an arch of 285ft. span is to be built as an 
aqueduct to carry the New York State Barge Canal across a 
ravine. At Spokane a city bridge is to be built having a 
main arch span of 281ft., flanked by two 120ft. arches at one 
end and a similar span at the otherend. All will have 
spandrel arches carrying a concrete slab floor or deck, with 
a 50ft. roadway with double-line tramway, and two ft. 
walks supported on cantilevers. The 281ft. arch will have a 
rise of 115ft. There will be two arch ribs forming this span, 
6Zft. by 16ft. at the crown, and 18$ft. by 20ft. section at the 
springing. At Cleveland a concrete arch bridge with a main 
span of 280ft. is being built across Rocky River. This is 
flanked by 50ft. arches, three on one side and two on the 
other. The roadway is 40ft. wide, designed to carry 60-ton 
cars of an electric inter-urban railway, and there are two 
8ft. walks. As in the Spokane bridge, there are two arch 
ribs. These are 34ft. between centres, and have a section 
18ft. wide and 6ft. thick at the crown, and 22ft. by 11ft. at 
the springing. The 233ft. concrete arch at Walnut Lane, 
Philadelphia, was completed in 1909. 

A concrete arch bridge carrying a new line of the Dela- 
ware, Lackawanna, and Western Railway across the Dela- 
ware River has five arches of 150ft. span and 40ft. rise, two 
of 120ft. span, and two of 33ft. All have spandrel arches 
carrying a 2lin. slab deck. The deck is 28ft. wide inside the 
low parapet or curb walls which carry the concrete pedestals 
for the iron handrails. The Grand River bridge of the Lake 
Shore and Michigan Southern Railway has a central arch of 
160ft. span and 71$ft. rise, with two flanking spans of 75ft. 
springing from the haunches of the main span and ter- 





minating on short abutment piers. Spandrel arches carry a 
slab deck, 34ft. wide, the bridge having four lines of rails. 
This bridge has its arches continuous for the entire width, 
instead of being formed as ribs. 

The 280ft. arch at Cleveland is being built on steel truss 
centering. The lower booms are straight, and form an 
inverted V ; the upper booms are curved, but do not conform 
to the arch, the mould end lagging of the intrados being sup- 
ported by cross timbers and blocking laid upon the booms. 
Each centre consists of two steel ribs, of heavy construction, 
to carry one of the concrete ribs. This rib being completed, 
the steel centre will be shifted laterally into position for 
building the other parallel rib. Steel centering was used also 
for the 150ft. spans of the Delaware River bridge, noted 
above, but in this case each arch form was supported by ten 
light steel ribs, as the ribs were dismantled and re-erected for 
each arch in succession. Steel arch centering was used also 
for the arches of the Mulberry-street viaduct in Harrisburg, 
but in this case they were box girders, serving as self- 
supporting forms or moulds, the concrete being deposited 
inside. 

This Mulberry-street viaduct, which was opened in Sep- 
tember, 1909, has a length of 1850ft., exclusive of an inclined 
approach parallel to the viaduct 600ft. long. The maximum 
height is 78ft., and the arches carry a 30ft. roadway with 
two 8ft. footpaths. There are twenty-four armoured concrete 
arches of 36ft. to 100ft. span. Each arch has four parallel 
ribs and spandrel walls carrying a slab floor, and the ribs 
are connected at intervals by transverse beams in the plane 
of the intrados. The structure is of handsome architectural 
design, and the piers are pierced by transverse arches, so as 
to form an arcade lengthwise of the bridge area at the ground 
level. At Baltimore a concrete bridge with a main span of 
140ft. and three of 60ft. has been built to carry Edmondson- 
avenue over the Gwynn River. The bridge is 545ft. long 
and 76ft. wide. As it was to replace a steel bridge having 
three lines of trusses, it was built in two parallel sections, 
one roadway and line of trusses of the old bridge being 
removed to make room for this, while the other half of the 
old bridge remained in service. The first part being com- 
pleted, the old steel bridge was removed and the other part 
of the new bridge erected. At Kansas City a viaduct 2500ft. 
long is to be built, having arches of 50ft., 100ft., 125ft., 
150ft., 175ft., and 200ft. span, these last having a rise of 
66ft. Each span will have four concrete arch ribs. There 
will be a roadway 40ft. wide, with two 10ft. footpaths. The 
gradient will be 1 in 30. 

A concrete arch bridge designed as an elastic arch has been 
built to carry a State highway over a deep cutting of the 
Pennsylvania Railroad. The three parallel arch ribs are 
parabolic curves, with a span of 98ft. anda rise of 37ft. Theribs 
are connected by horizontal beams, and upon them rest posts or 
columns supporting the deck slab. The ribs are 18ft. ‘apart. 
The side ribs are lft. 4in. by 4ft. Sin. at the springing 
and lft. 4in. by 3ft. atthe crown. Thecentral rib is 1ft. 10in. 
by 6ft. 8in., and 1ft. 10in. by 3ft. Asa test load, the bridge was 
to be covered with broken stone toa depth of 23ft. for half 
the span. Through some misunderstanding, the foreman 
covered it to a depth of 74ft. or Sft.; this caused a maximum 
deflection of ;in. at the haunches on the loaded side, and a 
rise of #;in. on the unloaded side. When the excessive load 
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was discovered and removed, after three days, the bridge 
returned to its normal shape. 

At Pasadcua, an armoured concrete viaduct with flat girder 
spans instead of arches has been built. This is 400ft. long. 
It has five towers, each 174ft. wide, and composed of four 
columns carrying a slab floor. There are six girder spans of 
52ft., the girders being reinforced by transverse floor beams 
between them, while cantilever brackets carry the walls. A 
somewhat similar structure at Tekoma is 270ft. long, with 
a succession of 30ft. girder spans supported by columns. 
Alternate pairs of columns are connected by longitudinal 
horizontal struts, and deep cross girders extend between the 
tops of the columns. The longitudinal girders are 12ft. 
apart, and have outside brackets, so as to carry a roadway 
slab or floor 17ft. wide. These girders are reinforced by rolled 
steel joists. 

Concrete floors are being used for steel railway and high- 
way bridges, and at Boston a part of the steel elevated 
electric railway which crosses a park has been encased in 
concrete to give it an artistic appearance in keeping with its 
surroundings. At Santa Monica, an ocean pier 1600ft. long, 
has been built of concrete piles and girders. There are three 
piles to each set, and they have enlarged bulb ends to serve 
as anchors, being sunk by the aid of water jets. At the water 
line they are encased in steel jackets 9ft. high, to protect 
them from the deterioration which often occurs at this level. 
The piles are 134ft. apart laterally and 20ft. longitudinally. 
On each set of three piles rests a concrete girder 35ft. long, 
Yin. by 30in. section, and between them are three lines of 
longitudinals. Joists 4in. by 16in., 22ft. long, 30in. apart, 
carry a plank deck covered with asphalt. The piles are 75ft. 
long, 14in. to 22in. diameter. A typeof railway bridge exten- 
sively used for long low-level structures over swampy ground, 
has concrete piles with concrete cross girders, and on these 
are laid concrete slabs, forming solid deck spans of 15ft. to 
16ft. in length. 

While wooden bridges are less used now than formerly, a 
timber trestle bridge, 1200ft. long and 7Oft. high, was built 
by the Pittsburg and Lake Erie Railroad as an approach to 
a steel viaduct. Each frame has six vertical battered tim- 
bers, resting on a transverse timber or sill, supported on low 
concrete pedestals. At the top is the cap timber, and the 
verticals are connected by horizontal and diagonal bracing. 
Each frame was erected flat on the ground, and hoisted by 
tackle from its cap timber to a crane on the completed part 
of the structure. 


be replaced by an embankment, but 


embankment was available at the time. A wooden bridge, 
with four spans of 154ft. to 180ft., 
in July, 1909. Each span had three through trusses, 14ft. 
apart, and the bridge was covered by a roof and side sheath- 
ing, as in most of these old bridges. It was strengthened in 
1901 to carry the heavy cars of an electric railway. 


THE MALTBY MAIN COLLIERY. 


THIS company was formed in 1907, for the purpose of 
developing the coal underlying an area of about 10,000 acres 
of land situated about six miles south of Doncaster. In 
April, 1908, the sinking of the first shaft was commenced, 
the objective being the celebrated Barnsley bed of coal, which 
is largely developed in South Yorkshire. The seam was 
reached on the 18th of this month, at a depth of 820 yards, 
the period occupied in sinking being about two years and 
three months, which gives an average rate of sinking, from 
commencement to finish, of seven yards per week, in- 
cluding the time occupied in bricking, in the construction of 
two pump-rooms in the pit, and the erection of the per- 
manent electrical pumping plant. The coal found is said to 
be of very fine quality, and to consist partly of best hard 
steam and partly of best bright house coal, the total thick- 
ness of the coal being about 7ft. 4in., of which it is estimated 
that about 5ft. 2in. will be workable. 

Two shafts have been sunk, each 20ft. in diameter inside 
the walling, and each capable of allowing an output of 3000 
tons a day to be raised. The permanent plant, which has 
already toa large extent been erected, consists of a pair of 


a conical drum, steam and foot brakes, and automatic cut- 
off gear for the prevention of over-winding ; Lancashire boilers, 
30ft. by 8ft. 6in., fitted with automatic stokers; a ventilating 
fan capable of producing 350,000 cubic feet of air per minute, 
driven by a Robey compound engine; mixed pressure turbo- 


generators, which will be driven by the exhaust steam from | 


the winding engines and fan engines; steel head-gear 7Oft. 
high ; and a screening plant fitted with travelling belts and 
‘* Marcus ’’ conveyors actuated by alternating-current motors. 
The erection of a large washery for washing the small coal 
and nuts is in progress, and it is intended to erect a coke 
oven and by-product recovery plant in due course. 

The colliery is served by the new railway of the South 
Yorkshire Joint Line Committee, by which access will be 
obtained to the principal shipping ports and other markets. 
A model village is partly erected, and will ultimately provide 
house accommodation for 2000 workmen 





IRON AND STEEL INsTITUTE.—The autumn meeting of the Iron 
and Steel Institute will be held at Buxton on Monday, Tuesday, 
Wednesday, Thursday, and Friday, September 26th to 30th, 1910. 
The provisional programme of the meeting is as follows :—On the 
Monday members will arrive at Buxton, and in the evening there 
are to be a reception, conversazione, and concert, by invitation of 
the reception committee, in the Pavilion. On the Tuesday 
menibers will be welcomed by the chairman of the Urban District 
Council at the opening meeting, which will be held at the Old 
Theatre. A selection of papers will subsequently be read and dis- 
eussed. In the afternoon a visit will be made to the works of the 
Midland Railway Company at Derby. A visit has also been 
arranged to the Royal Crown Derby Porcelain Works. On the 
Wednesday there will be a meeting in the morning for the reading 
and discussion of papers. In the afternoon an excursion will be 
made to Chesterfield, where the members will visit the Staveley 
Coal and Iron Company’ s works, A visit will also be made, by 
invitation of Mr. C. P. Markham, Mayor of Chesterfield, to ’the 
Broad Oaks Ironworks. In the evening there will be a dinner at 
the Palace Hotel, Buxton. On the Thursday an excursion will be 
made, by invitation of the London and North-Western Railway 
Company, to the Crewe Works. An alternative excursion will be 
made to Manchester to visit the University, the town hall—where 
the Maddox Brown Frescoes will be on view—and Ryland’s Library. 
On the Friday the Duke of Devonshire will invite the members 
and their ladies to a garden party at Chatsworth, 


Upon the caps are laid the longitudinals | 
to carry the sleepers. This timber structure will eventually | 
it was built for rapid | 
completion of the line, and also because no material for the | 


built in 1803, was burned | 


high-pressure winding engines, having 36in. cylinders, with | *°" !: * * 


MARINE GAS ENGINES. 


THE following rules for the survey of internal combus- 
tion engines for marine purposes have been drawn up by 
Lloyd's Register of British and Foreign Shipping :— 


GENERAL, 
Section 1.—In vessels propelled by internal combustion engines 
| the rules as regards machinery wilt be the same as those relating 
| to steam engines so far as regards the testing of material used in 
their construction and the fitting of sea connections, discharge 
pipes, shafting, stern tubes, and propellers. 
CONSTRUCTION, 
Section 2.—1. The following points should be observed in con- 
nection with the design of the engines : 
2. The shaft bearings, connecting-rod brasses, the 
the inlet and exhaust valves must be easily accessible. 


valve gear, 


and easily accessible for examination and adjustment 

4. In engines of above 60 brake horse-power which are not 
reversible, and which are manceuvred by a clutch, a governor or 
other arrangement must be fitted to prevent racing of the engine 
when declutched. 

5. Efficient positive means of lubrication—preferably sight feed 

must be fitted to each part requiring continuous lubrication. 

6. The engines are of the closed-in type ; they must be so fitted 
that the contained lubricating oil can be drained when necessary, 
and in wood vessels an easily drained metal or metal-lined tray 
must be fitted to prevent leakage of either fuel oil or of lubricating 
oil from saturating the woodwork. 

7. Carburetters, where petrol is used, and vaporisers, where 
paraffin is used, should be so designed that when the engine is 
stopped the fuel supply is automatically shut off. If an overflow 
is provided in the carburetter or vaporiser; a gauze-covered tray 
with means of draining it must be fitted to prevent the fuel from 
flowing into the bilges. 

Strong metallic gauze diaphragms should be fitted either between 
the carburetter (or vaporiser) and cylinders or at the air inlets. 

8. If the ignition is electric, either by magneto or by coil and 
accumulator, all electric leads must be well insulated and suitably 
protected from mechanical injury. The leads should be kept 
remote from petrol pipes, and should not be placed where they 
may be brought into contact with oil. 

The commutatornust be enclosed, and the sparking coils must 
not be placed where they can be exposed to explosive vapours. 

9. No exposed spark gap should be fitted. 

10. In paraffin and heavy oil engines, where lamps are used for 
ignition or for vaporising, these lamps should be fixed by some 
suitable bracket, and the fame enclosed when in use. 

1]. The circulating pump sea suction is to have a cock or valve 
on the vessel’s skin placed on the turn of the bilge in an easily 
accessible position, and the circulating pipe is to be provided with 
an efficient strainer inside the vessel. The — overboard is 
| to be fitted with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 

12. A bilge pump worked by the engines or an independent 
| power-driven bilge pump is to be fitted to draw from each part of the 
| vessel. In open launches this bilge pump may be omitted, pro- 
| vided suitable hand pumps are fitted. 
| 13. The cylindersare to be tested by hydraulic pressure to twice 





\ . . . ? 
| the working pressure to which they will be subjected, the water 


| jackets of the cylinders to 50 lb. per square inch, and the exhaust 
| pipes and silencer to 100 lb. per square inch. 
14. The exhaust pipes and silencer should be efficiently water- 
| cooled or iagged to prevent damage by heat, and if the exhaust is 
led overboard near the water-line, means must be arranged to pre- 
vent water from being syphoned back to the engine. 


15. The machinery must be tried under full working conditions, 


the report stating the approximate speed of vessel, the number of | 


revolutions of the engines at full power, both ahead and astern, 
and the lowest number of revolutions of the engines 
maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES~OF SHAFTS. 
Section 3.—The crank, intermediate, and other shafts, if of ordi- 


following table. When special steel is used, the sizes are to be 
submitted for consideration. 
1. For petrol or paraffin engines for smooth water services : 
Diameter of crank shaft in inches = C 4 D28 
where D = diameter of cylinder in inches, 
; stroke of piston in inches. 


Two cranks 
between the 
bearings. 


Bearing | 
| between each | 
crank. 


* | Two-stroke 
Four-stroke cycle. } eyele. 
| 


or 4 cyls. | 1 or 2 evils, = 34 


For open sea service add .02 to C, 
Diameter of intermediate and screw shafts in inches = 
C 4/D2S8 (n + 3) 
where D ="diameter of cylinder in inches, 
S = stroke of piston in inches, 
w = number of cylinders. 


For —_ sea services 
= -165 


For smooth water services— 

C = -155 for intermediate 
shafts. 

C = -170 for screw shafts 
fitted with continu- 
ous liners. 

+180 for screw shafts 
fitted with separate 
liners or with no 
liners. 


} 
| 
| 
| 


C = -180 


Cc C = -190 


In engines of two-stroke cycle x is to be taken as twice the 
number of cylinders. 

2. When ordinary deep-thrust collars are used, the diameter of 
the shaft between the collars is to be at least #}ths of that of the 
intermediate shaft. 

3. In the cases of Diesel and other engines in which very high 
initial pressures are employed, particulars should be submitted 
for special consideration. 

FvEL TANKS AND CONNECTIONS. 

Section 4.—1. Separate fuel tanks are to be tested with all 
fittings to a head of at least 15ft. of water. If pressure feed tanks 
are employed, they are to be tested to twice the working pressure 
which will come on them, but at least to a head of 15ft. of water. 
If the tanks are made of iron or steel, they should be galvanised. 

2. Strong and readily removable metallic gauze diaphragms 
should be fitted at all openings on petrol tanks. 

3. Paraffin or heavy oil tanks, not used under pressure, are to 
be fitted with air pipes leading above deck. Pressure-feed tanks 
and tanks containing petrol should be provided with escape valves 
discharging into pipes leading to the atmosphere above deck. The 
upper ends of all air pipes are to be turned down, and pipes above 
lin. diameter are to be provided with gauze diaphragms at the 





end, 


3. The reversing gear and clutch must be strongly constructed, 


which can be | 


nary mild steel, are to be of not less diameters than as given in the | 


4. No glass gauges are to be fitted to fuel tanks cont; lining 
— petrol, paraffin, or heavy oil. 

Filling yo are to be carried through the deck so th; it the 

s verte no from the tanks has free escape to the atmosphere, 

6 Separate fuel tanks should be provided with metal-lined tr: uys 
to prevent any possible leakage from them flowing into the bilges 
or saturating woodwork. Arrangements are to be provided for 
emptying the tanks and draining the trays beneath them. For 
petrol tanks the trays must have drains leading overboard where 
possible, or they should be gauze-covered trays with means for 
—— them. 

All fuel pipes are to be of annealed seamless copper with 
flexible bends. Their joints are to be conical, metal to metal, \ 
cock or valve is to be fitted at each end of the pipe c onveying the 
fuel from the tank to the carburetter or vaporiser. The fuel pipes 
should be led in positions where they are protected from mechani 

cal injury and can be exposed to view throughout their whole 
length. 

8. The engine-room and the compartment in which the fie! 
tanks are situated are to be efficiently ventilated. 

9. An approved fire-extinguishing apparatus must be supplied. 

PERIODICAL SURVEYS. 

Section 5.—1. The machinery is to be submitted to survey 
annually. At these surveys the cylinders, pistons, connecting-rods. 
crank and other shafts, inlet and exhaust valves and gear, clutches, 
reversing gear, propeller, sea connections, and pumps are to be 
examined. The electric ignition is to be examined and the electric 
leads tested. The fuel tanks and all connections are to 
examined, and if deemed necessary by the surveyor, to be tested 
to the same — as required when new. If practicable, the 
engines should be tested under working conditions. 

2. The serew shaft is to be drawn at intervals of not more than 
two years. 


THE Royat Society or Arts.—The King has been pleased to 
become Patron of the Royal Society of Arts in succession to his 
Majesty King Edward the Seventh, who became Patron on his 
accession, after having filled the office of President of the Society 
for thirty-eight years. j 

THE NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANIC AI 
ENGINEERS.—An excursion meeting of the members of the North 
of England Institute cf Mining and Mechanical Engineers wil! be 
held at Blyth, on Thursday, July 7th, 1910, for the purpose of 
inspecting ‘Blyth Harbour, by permission of the Blyth Harbour 
Commissioners. Members will travel to Blyth by the train leaving 
Newcastle-upon-Tyne Central Railway Station at 1.42 p.m., arriy 
ing at Blyth Railway Station at 2.10 p.m., where they will be 
received by the president of the Institute, Mr. T. E. Forster, and 
representatives of the Harbour Commission. The party will 
embark upon steamers, provided by the Blyth Harbour Commis 
sioners, and steam round the harbour for the purpose of inspecting 
the coal-shipping facilities, the dredging and _ rock-breaking 
appliances ana the fish and import basil. Members desiring to 
take part in the visit are requested to communicate with th 
secretary not later than Thursday, June 30th, 1910. 





A PENSION SYSTEM IN AMERICA.—A pension system for wor 
people of the Western Electric Company, of Chicago and New 
York, is described in the Electrical Review and Western Electrician 
|} of May 28th. It appears that in 1906 the company set asic: 

400,000 dols., say, £80,000, out of profits, and later made additions 
| which have swelled the fund to 597,500 dols., say, £119,500. = The 
| fund is managed by a board of five workpeople appointed by the 

board of directors or the executive committee of the company. Al! 

workpeople 60 years of age who have been in the company’s servic 

for 20 consecutive years are eligible to the pension benefits whether 
| able to work or not. 2 


Workpeople 55 years old who have been 25 
years in the company’s service, or of any age if they have been 30 
| years with the company, are entitled also to pension benefits. 
Men receiving pensions are not debarred from going into other 
| business. A workman who has been ten years in service, and is in 
capacitated by injury or sickness, may be given heip from this fund 
| at the discretion of the administering board. Pension allowances 
| for age and length of service are fixed as follows :—For each year 
of continuous service, 1 per cent. of annual pay—average of ten 
| years next preceding retirement—is allowed. The pension board 
may base allowances on an average of the ten consecutive years 
| during which the highest wages were paid. Allowances are paid 
monthly from retirement to death, and may be continued one year 
| for widows or orphans. The expenses of the system are not borne 
by workpeople in any way. 


MUNICIPAL TRADING AT LEICESTER.—Judgment was given on 
| Monday in an action of very great importance to electrical con 
tractors throughout the United Kingdom. An electrical contractor, 
who is a ratepayer in Leicester, sought an injunction against the 
| Leicester Corporation for trading in electrical fittings and the 
| wiring of consumers’ premises without parliamentary sanction to 
|do so. The action was heard last week before Mr. Justice 
| Neville in the {Chancery Division, and the Corporation admitted 
| the allegations against them, but pleaded that they were entitled 
| to act in the way they had by virtue of Sec. 10 of the Electric 
Lighting Act of 1882. The Section lays it down that an electri 
supply authority may do all things that are necessary ani 
incidental to the supply of electricity, and the contention was that 
supply” was to be interpreted as being up to the consumers 
| lamps and not merely to the meter, which was the argument of 
| the plaintiff in the action. The latter has been generally accepted 
| as the true reading of the Act hitherto, for a large number of 
| municipalities have obtained parliamentary — for carrying 
out the wiring of consumers’ premises, and the hiring out of 
apparatus, &c. Mr. Justice Neville took this view, and drew 
distinction between ‘‘ supply ” and ‘ use,” holding that ‘‘ supply ” 
| ceased at the meter and that ‘‘use” applied on the other side, 
| over which the supply authority had no jurisdiction, He, there 
fore, granted the injunction asked for. It is most probable that 
the judgment will be appealed against. 


THE JUNIOR INSTITUTION OF ENGINEERS.—Arrangements are 
being made for the summer meeting of the Junior Institution of 
Engineers to take place at Dublin and Belfast from 16th to 2rd 
July. The programme opens with a reception at Trinity College, 
Dublin, by the Provost and Professors of Engineering, and an in 
spection of the engineering school, &c. A visit will be paid in the 
afternoon to the power-house of the Dublin United Tramways 
Company, and in the evening the Institution of Civil Engineers of 
Ireland will entertain the members and ladies accompanying them. 
On Monday morning, 18th July, Messrs, Guinness’s brewery is to 
be visited, and in the afternoon, by invitation of the Main 
Drainage Improvements Committee of the Dublin Corporation, . 
there will be a steamer excursion into Dublin Bay for inspection 
of the outfall works, &c. The next day will be occupied by a 
visit to the Corporation's new reservoir under course of construc- 
tion at Roundwood, Mr. John G. O'Sullivan, the city engineer, 
acting as guide. In the evening the party are to be guests of the 
Engineering and Scientific Association of Ireland. Wednesday 
morning will be left free, and in the afternoon the party proceeds 
to Belfast, visiting on the following morning the Belfast Rope- 
works, at Conneswater. The Lord Mayor of Belfast, the Rt. 
Hon. Robert J. M’Mordie, M.A., afterwards receives the members 
at the City Hall. Friday is to be devoted to an inspection of the 
shipbuilding and engineering works of Harland and Wolff, Ltd. 
At these works will be seen in process of building the two White 
Star liners Olympic and Titanic. The Institution’s summer dinner 
takes place in the evening. Saturday is left for an excursion to 
Portrush and the Giant’s Causeway, as the concluding item of 





the programme, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Expectant Ironmasters. 

THE South Staffordshire and Midland iron and _ steel 
masters are now looking forward expectantly to the July quarterly 
meetings of the trade. Theseare due for the 13th and 14th of the 
month—the Birmingham meeting being on the latter date—and 
they are always important fixtures. _ What aspect trade will then 
present as regards prices is the one matter upon which makers are 
just now concerned, Unfortunately, it cannot, with any regard 
for truth, be said that the probabilities are favourable. Prices 
are bad enough now-——particularly as regards manufactured iron— 
and unless something very unexpected and exceptional happens it 
is difficult to see what is to bring about an improvement in the 
interval. The tendency, indeed, it is to be feared, will be in the 
direction of further ease. 


Iron Trade Demand. 

Until the quarterly meetings are held demand in the local 
iron trade will most probably be very quiet. Improvement is 
hardly likely to set in in the immediate future. June and July or 
July and August, even in the best periods of trade, are the qnietest 
months of the year. Almost everywhere in June and July stock- 
taking is in progress, and consequently purchases are confined to 
the supply of only urgent requirements. 


European Iron Competition. 

The outstanding feature of the Birmingham market is 
stil] the severe European competition in manufactured iron in the 
form of common bars, and, though in a lesser degree, German 
competition in half-product steel. There are loud complaints of the 
injury which is being done by the competition of these cheap 
continental products, The common bar trade has quite succumbed 


and bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. 6d.; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£910s. Copper: Sheets, £69; tough ingot, £59 10s. ; best selected, 
£59 10s per ton. Copper tubes, 84d.; brass tubes, 6#d.; con- 
denser, 7d.; rolled brass, 64d.; brass wire, 64d.; brass turning 
rods, 6%d.; yellow metal, 6d. per lb. Sheet lead, £16 per ton. 
English tin ingots, £147 per ton. 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange on 
Tuesday was meagre in the extreme. In house coal there was 
practically no business passing. On the other hand, slack is 
scarce, and for the next 12 months’ contracts 3d. to 5d. per ton 
more is being paid. Engine fuel and steam coal generally are 
very dull, and for prompt delivery shipping trade is quiet. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is quiet, and one indication 
of the falling off in sales is to be found in the fact that one furnace 
has been put out of blast in the district, and now only twenty-four 
are engaged in the production of iron. Stocks, however, are 
steady, and makers intend that they shall not materially increase. 
This they can do by regulating the output to the demand. 
There are now just over 27,000 tons of ironin warrant stores. Makers 
are not so well off for orders as they have been, and the inquiry 
for iron is not nearly so large as of late, either in respect of 
number or aggregate bulk. There has been a further shrink- 
age in prices during the week. Makers are quoting 67s. 6d. 
nominally net f.o.b. for mixed Bessemer numbers, and warrant 
iron is at 65s, 3d. cash sellers, buyers 6d. less. Rather less business 
is being done in special hematite iron, but some of the makers in 
the district who devote their attention to this class of manufacture 
are fairly well off for orders. Prices now range from 69s. to 73s. 
net f.o.b. In ferro-manganese and spiegeleisen there is not nearly 
so much life in the demand, and it is possible the output of both 
classes will be reduced. Iron ore is easier to buy, at 19s. 6d. for 





to the attack, and no wonder, Belgian bar iron is being freely 
offered, delivered in this district, at £5 10s. per ton, whereas South 
Staffordshire makers cannot possibly afford to sell under £5 15s. 
per ton, and some firms declare not under £6 per ton. The 
general quotation for good merchant iron of Staffordshire make is 
¢t 5s, per ton delivered Birmingham, though probably a littie less 
would be accepted, North Staffordshire ‘‘crown” bars continue 
at £6 12s, 6d. at outports, and South Staffordshire marked bars 
are £8 for best and £7 for second sorts. 


Export Orders for Belgium. 
Recent cases are cited in which Belgian bar makers 
have not only booked large orders for this district, but have taken 


best classes, 16s, 6d. for medium, and 12s. for ordinary, net at 
mines. 


Steel. 

The demand for steel of all classes is fairly well main- 
tained, but an easier demand is expected. The Bessemer mills are 
busy, and orders are fairly well held. The demand for mild steel 
is good locally, and the orders given out are all going away from 
Barrow, as, in fact, they have done for over two years past. 


Shipbuilding and Engineering. 
Shipbuilders are confidently looking forward to new orders 
which have been in negotiation for some time past, and it seems 





valuable export business through British mercantile channels. Of 
course, the competition is the direct outcome of the depression at 
present prevailing in continental centres. This depression has 
prompted Belgian ironmasters to make a veritable raid on South | 
Staffordshire and the Midlands generally. 


Pig Iron. 

The pig iron business is suffering from the utter lack of | 
buoyancy on the rolled iron market, and from the belief amongst | 
consumers that prices will ease off further between now and | 
quarter day. The bulk of consumers are holding back contracts, | 
and will not place them until nearer the quarterly meetings, so as | 
to avail themselves of the minimum possible rates. The following | 
figures about represent the position :—South Staffordshire common 
forge. 47s.; part-mine, 50s. to 51s.; best all-mine, 85s.; cold blast, | 
115s.: Northamptonshire, 49s. to 50s.; Derbyshire, 50s. to 51s.; | 
North Staffordshire, 49s. to 51s. Makers declare that at these | 
prices the trade yields only small profits, and they therefore | 
hesitate to commit themselves about autumn deliveries. Hard 
coke values advanced so regularly up till April and have been so 
firm since that the pig makers’ position at present moment is not 
an enviable one. 


Steel. 

The steel trade continues good both in the raw and rolled 
branches, but the German competition in the former department 
prevents prices from at all rising. Indeed, they are rather tend- 
ing in the opposite direction. Bessemer half-product bars are now 
down to £5 and Siemens to £5 2s, 6d. per ton. Rolled steel is 
{6 17s. 6d. to £7 for engineering plates, £6 7s. 6d. to £6 10s, for 
constructive engineering angles, £6 5s. for joists, £8 2s. 6d. to 
{8 5s, for boiler plates, and £6 2s. 6d. for tinished bars. 





Institute of Metals. 

It has been detertnined to form a Birmingham section of 
the Institute of Metals. It will be remembered that the establish- 
ment of local sections was sanctioned by the Council of the Insti- 
tute in April, and it seems altogether likely that the Birmingham 
section will he one of the earliest undertaken. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 


Pig Iron again Lower. 

THERE is marked absence of anything like animation in 
this department. Demand is at the minimum, and speculation 
appears to have died out for the present. On the Iron Exchange 
here on Tuesday the attendance was also much smaller than is 
usually the case, and buyers of any large quantity of pig iron were 
difficult to meet with. Since the sharp official reduction in Lin- 
colnshire foundry iron of a week or so ago other makes have had to 
follow suit, and in some cases 1s, to 2s. per ton less has been freely 
quoted by sellers. There is perhaps a shade better feeling in 
Middlesbrough brands, but there is very little movement here. 
West Coast hematite is lower, but East Coast remains unchanged. 


Finished Iron and Steel. 

In finished iron and steel there is a quiet feeling 
generally. In steel the demand appears to run on ship and boiler 
plates, for which full prices are asked, but billets and other semi- 
manufactured material have a weaker tendency, and holders are 
inclined to grant concessions to induce business, 


Copper. 
There was very little inquiry and no change in mannfac- 
tured. ‘Tough ingots were a shade higher, owing to the better 
feeling in raw copper. 


Lead and Tin. 


Sheet lead quiet and unchanged. 
about 10s. per ton higher. 


Quotations. 

Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s, 6d.; Derbyshire, 55s.; Northamptonshire, 56s, 4d.; 
Middlesbrough, open brands, prompt, 58s. Scotch: Gartsherrie, 
61s.; Glengarnock, 59s. 6d.; Eglinton, 59s. 6d., delivered Man- 
chester. West Coast hematite, 66s. 6d.; East Coast ditto, 66s., 
both f.0.t. Delivered Heysham: Gartsherrie, 59s.; Glengarnock, 
57s, 6d.; Eglinton, 57s. 6d. Delivered Preston: Gartsherrie, 60s. ; 
Glengarnock, 58s. 6d.; Eglinton, 58s. 6d. Finished iron: Bars, 
£6 15s,; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
£6 15s, ; Lancashire hoops, £7 7s. 6d. ; Staffordshire ditto, £7 7s. 6d.; 
boiler plates, £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder, 


English tin ingots 





| the near future. 


| prospect, although, when it does occur, this will probably be on a 


certain that both in the building of ships and the building of 
engines local shipyards have before them a very active business in 


Shipping and Fuel. 

The shipping trade is fairly busy. The exports of iron 
and steel this year have exceeded those of the corresponding period 
of last year by 48,217 tons. Freights are somewhat easier. Coal 
and coke are steady. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

Apart from the iron trade, which remains in a very 
stagnant condition, the local trade situation continues to be fairly 
satisfactory. The volume of work on hand at the steel foundries 
shows no diminution, and the fact that the railway companies are 
now sending inspecifications for various claxses of material is improv- 
ing the position of some of the large firms, which have been scantily 
supplied with orders in the railway steel department. Owing to the 
rigid economy practised by the railway companies for some time past 
and the increased iraffics of late, railway requirements are now 
above the mormal, evidence of the fact that stores have been 
allowed to become rather depleted, and renewals and repairs are 
urgent. It is not thought, however, that much new building is in 


larger scale than has been the case for some time past. So far as 
regards general work, there is very little fresh movement, as is 
only to be expected, seeing that we are at the end of the half-year. 
At the Maltby Main, one of the new collieries recently opened in 
the Rotherham district, the Barnsley seam has been struck, the 
‘strike ” disclosing an exceptional thickness of coal, reported to 
be 7ft. 4in., at a depth of 820 yards. 


House Coal. 

There is only a nominal market in house coal. Collieries 
are expeiencing the difficulty, usual at this period of the year, in 
getting rid of outputs, but operations are being restricted, and 
‘* spot ” lots are offered at cheap rates. Stocks are fairly large in 
some cases, but, on the whole, prices are fairly steady. Some 
further contracts have been negotiated at advances on last year’s 
prices. Current pit quotations :—Best Barnsley, 12s. 6d. to 
13s. 6d. per ton ; ditto, secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal and Gas Coal. 


The hard coal market, like other sections of the coal trade, 
is ‘‘ marking time” more orless. The inland demand for industrial 
consumption is not so keen as it was, and there is not such an 
active business with continental markets. There is rather a large 
tonnage of second-hand coal on offer, which is not helping towards 
firmness of rates, but colliery quotations for best hards are steady 
at from 9s. 3d. to 9s. 6d. perton. The position of gas coal remains 
as indicated in our last, with actual consumption, of course, at a 
minimum. Contract renewals are being rapidly completed at 
advances ranging from 6d, to 9d. per ton. 


Slacks and Coke. 

Demand is still ahead ‘of supply in the matter of best 
quality slacks, owing chiefly to the restricted working of the pits. 
Prices are naturally very firmly quoted. Best washed smalls are 
nominally at 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; 
seconds, 3s. 9d. to 4s. 3d. There is also a very strong tone in 
coking smalls, the prices of which are moving upwards. Coke has 
not yet recovered from the slight weakness shown some weeks ago, 
but quotations are fairly steady at the lower level. Best washed 
coke is 12s. 6d. to 13s., and unwashed Ils. to 12s. per ton at 
the ovens. 


The Iron Market. 


Far from tending to consolidate the iron market, the 
reduction of 2s. per ton in Lincolnshire iron seems to have un- 
settled things still more. At any rate, buyers are holding aloof 
quite as doggedly, and some makers of Derbyshire iron are offering 
concessions. There is no disposition to buy for next half-year, 
owing to the generally unsatisfactory condition of business in 
finished iron. Relatively much more firmness is being shown in 
hematite iron, but, owing to the inactivity of business, current 
quotations of ordinary mixed numbers are somewhat nominal, and 
prices are being shaded. Special classes of hematites are 
still very firm. Quotations:—West Coast, 80s. to 8ls.; East 
Coast. 75s. to 76s. Other prices are:—Lincolnshire, No. 3 foundry, 
51s. 6d.; No. 4 foundry, No, 4 forge, mottled and white, 50s. 6d.; 
basic, 53s,; Derbyshire, No. 3 foundry, 52s.; No. 4 forge, 51s., all 


Finished Iron. 

The reduction in the price of common pig iron has not im- 
proved the position of bar iron makers, for consumers are demand- 
ing a corresponding concession in the price of bars. The present 
price of £6 15s. per ton f.o.t. for bar iron is said to be unprofitable 
with the present limited demand, and makers are unwilling to 
take a lower figure now, because it is not at all likely that a reduc- 
tion would stimulate buying. 


The Steel Trades. 

Despite the fact that the end of the half-year has witnessed 
a falling off in business, the loca] steel trades are on the whole well 
engaged. There is no change to note in the condition of the heavy 
trades from that set out in our last. A very busy department is 
that engaged in the manufacture of steel wire, and at Messrs. 
Wm. Cooke and Co,’s Tinsley works a new wire rod mill was this 
week formally opened. Some branches of the tool trade are quiet, 
owing to the fact of the season trade being at an end in this 
country. Sheep shear manufacturers have had a very busy 
season. Although the making of agricultural implements is now 
falling off for the season, there is a large and regular demand from 
abroad for renewal parts, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

A MORE favourable report can be given this week about the 
Cleveland pig iron trade than has been possible for some weeks, 
The downward movement in prices has been checked, deliveries 
are more active, stocks decrease, and altogether the situation 
appears to be more satisfactory. Traders are thus taking a more 
hopeful view of things, and the sellers are getting the upper hand 
with regard to prices, though it can hardly be said yet that im- 
portant sales have been made. Still there is a better tendency, 
and producers as a rule are well off for orders, so that they are 
under no necessity to sell. Last week Cleveland warrants were as 
low as 48s, 9d. cash buyers, that being the lowest figure reported 
since Juiy of last year, but this week quotations have gone up 
steadily until on Wednesday 49s. 25d. cash was offered, and No. 3 
Cleveland G.M B. pig iron has improved from 49s. to 49s, 44d. 
The advance is all the more welcome because it is not usual for 
prices to move upward about this period of the year. 
The talk about blowing out or damping down furnaces, 
which was common in the early part of the month, is not 
now heard since the deliveries are so good and stocks do not 
increase. Only one furnace has been damped down, and that 
was at the Redcar Ironworks, but some have ceased operations on 
the West Coast, the latter manufacturing hematite pig iron. No. 1 
has been raised to 51s. 104d.; No. 4 foundry to 48s, 74d.; No. 4 
forge to 48s. 44d.; and mottled and white to 47s. 104d., all for 
prompt delivery. The quotations for forward delivery are nominal, 
for consumers are not prepared to commit themselves much ahead, 
and are not buying. 


Hematite Pig Iron. 

The business in East Coast hematite pig iron is slower 
than it has been for some time, and prices have become easier. 
This is somewhat unexpected, seeing that there isso much activity 
in the plate and angle trades, and that all the works producing 
these are employed to their fullest capacity. There, however, 
seems to be a considerable quantity of hematite iron in merchants’ 
hands, which was bought when prices were substantially below 
those which have ruled lately, and as the.second hands have 
become anxious to find markets for this iron now that prices are 
again, apparently, tending downward, they are underselling the 
producers, and this checks the demand from consumers, who are 
inclined to wait until, the drop seems to have reached its limit. 
Another source of weakness is the cheapness of West Coast hema- 
tite warrants. Usually these are several shillings per ton above 
East Coast hematite, but to-day they are to be had at even lower 
rates than will be accepted by Teesside firms. West Coast 
warrants have been offered by holders at 65s. 3d. per 
ton, while the general quotation for mixed numbers East 
Coast hematite pig iron is 65s. 6d. with makers for early 
delivery, though second hands have taken 65s. 3d. and 
even 65s. At the same time, there are producers who will not 
entertain offers under 66s. per ton, a price which the high cost of 
materials warrants them in asking. Rubio ore is still nominally at 
20s. 6d. per ton, delivered at Middlesbrough ; but consumers are 
not badly off for supplies, and thus not compelled to buy. They 
therefore elect to wait until prices are lower. Coke has been re- 
duced in price ; in fact, furnace sorts can now readily be obtained 
at 16s. 9d. per ton delivered at Middlesbrough, and even lés. 6d. 
will be accepted. 


Manufactured Iron and Steel. 


In most branches the demand is somewhat quieter than it 
has been, but business in plates, angles, and other shipbuilding 
material is excellent, and decidedly surpasses that which is done in 
any otherdepartment. Moreover, it is likely to continue very 
active, as the prospects for shipbuilders are most encouraging. 
Most rail mills in the district are kept in full operation, and the 
price of heavy steel rails is maintained at £5 10s. per ton net f.o.b. 
Steel and iron ship plates are very firm at £6 10s., steel ship 
angles at £6 2s. 6d., iron ship angles at £7, packing iron and steel 
at £5 15s., and iron ship rivets at £7 7s. 6d. per ton—all less 24 per 
cent. f.o.t. The bar manufacturers report quietness in the 
demand, and their works run irregularly, but, nevertheless, they 
still quote £7 for iron bars and £6 5s. for steel bars. Steel hoops 
are at £6 12s. 6d., steel strip at £6 10s., steel joists at £6 2s. 6d., 
steel sheets £7 7s. 6d.—all less 24 per cent. f.o.t. Where only 
small quantities are called for higher prices than these have to be 
given. Galvanised and corrugated steel sheets are in fair request, 
and £11 ds., less 4 per cent. f.o.b., has to be paid for 24 gauge. 


Shipbuilding and Engineering. 

This is the most active of all the industries carried on in 
this district, where last year it was the one that suffered most from 
depression. It must, however, be noted that the inquiry for ordi- 
nary cargo steamers has fallen off considerably of late, because the 
rates of freight have become easier, and work for tramp steamers 
is not increasing to the extent expected. The improvement has 
been mainly in the demand for war vessels and big liners. 
Nevertheless, several good orders have been placed in the North- 
East of England this month. Messrs. Irvine’s Shipbuildimg and 
Dry Docks Company has secured a contract for the construction 
of a steamer 450ft. long for Messrs. Cayzer, Irvine and Co.’s Clan 
Line, and another of 8200 tons deadweight, both to be engined by 
Messrs. Richardsons, Westgarth and Co. The Atlantica Steam 
Navigation Company—an Austrian firm—has raised additional 
capital for building five new steamers, and it is stated that orders 
for four have already been placed in this country. Two are 
to be constructed by Sir Raylton Dixon and Co., Middlesbrough, 
and one by Palmer’s Shipbuilding and Iron Company, Jarrow-on- 
Tyne. The latter firm has got an order for a British India liner, 
and Messrs. Doxford one for a 7000-ton cargo boat for Messrs. 
Farrer, Groves and Co., of London. The steamers to be built by 
Palmer's will also be engined by them. The British and Irish 
Steam Packet Company is also inquiring for a passenger steamer 
for the Irish Channel service. Altogether the outlook for ship- 
builders is very favourable, and it is likewise more satisfactory for 
engineers. The Cleveland Bridge and Engineering Company, 
Darlington, has secured an order for fifteen bridges for the 
Siamese Railway. It is satisfactory to note that the North- 
Eastern Railway Company’s North-road locomotive shops, at 





per ton net delivered Sheffield or Rotherham. 


Darlington, will reecommence to work full time after being on short 
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time since August, 1908 ; for several months only four days a week 
have been worked. 


Coal and Coke. 

The coal trade is duller than ever, and the amount of 
buying for forward delivery is small, because consumers seem to 
expect lower prices still, though they have gone down substantially 
already ; in fact, steam coals are 2s., and in some cases 3s. per 
ton cheaper than in the early part of the year. For some time a 
good many pits have been running short time only, and this week, 
in the Newcastle district, they are laid off altogether because of 
the races. The prospects are not encouraging, and buyers offer 
no more than 10s. per ton for best steam coals, but that is not 
accepted, as sellers consider that 11s. is more like the price they 
should realise. Best gas coals are at 9s, 9d. per ton, and seconds 
at 9s. The coal markets at home, and also abroad, are as slack as 
in this district. Coking coal is cheaper at &s. 9d. to 9s, 3d. for 
best, and 8s. 6d. for smalls, while ordinary bunkers have dropped 
to 8s. 9d. Foundry coke is realising only 17s. 6d. per ton f.o.b., 
and furnace coal 16s. 6d. per ton delivered Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Business Position. 

THERE has been comparatively little change in the general 
state of business since last report. Markets are quiet, with a 
slightly firmer tendency. Fresh buying of both raw and finished 
material is on a limited scale, and it is specially notable that there 
has been a shrinkage in contracts for future delivery. At the same 
time, most industries have either full or fair employment. The 
wages question is acute in the shipbuilding trade, but it is being 
dealt with by methods of conciliation. 


The Pig Iron Market. 

Towards the end of last week the warrant market was 
further depressed, and 48s. 94d. was touched for Cleveland iron, 
which is the lowest figure for a long time. A rather better feeling 
has characterised the market this week, and a comparatively good 
business has been done in warrants. ‘The improved shipments 


have had a good effect in this direction, and dealers have also had | 


some encouragement from the assurance of a continuance of cheap 
money. 
48s, 94d. to 49s. 3d. cash, at 49s. 4d. to 49s, 54d. one month, and 
49s, 8d. to 50s. for delivery in three months. The market receives 
little or no stimulus from the nature of advices from abroad. 


Scotch Makers’ Iron. 

_ . A quiet steady business has been proceeding in Scotch 
pig iron. Easier prices have had the effect of inducing a little 
more buying on the part of domestic consumers, and the current 
shipments are the best for a considerable time. 


this notwithstanding that the consumption is believed to be 


fully equal in amount to the present output of ordinary and | 


special brands, Since last report one furnace has been taken off 


ordinary iron and two placed on hematite, and there are now 48 | 
the total | 4 
| quotations f.o.b, net cash 30 days. 
Prices of Scotch pig iron have been generally | 
s side at Glasgow, Govan and Monkland, | 


making hematite, 33 ordinary and 5 basic iron, 
of 86 furnaces thus in operation in Scotland comparing with 82 at 
this time last year. 
steady. Free at the ship’ 
Nos. 1 are quoted 57s..; Nos. 3, 56s.; Carnbroe, No. 1, 59s.; No. 3, 


56s.; Clyde, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Gartsherrie, Calder, | 


and Shotts, Nos. 1, 62s.; Nos. 3, 57s 
Nos. 1, 65s.; Nos. 3, 60s.; Coltness, 
Eglinton, at Ardrossan or Troon, No. 1, 57s.; No. 3, 56s.; Glen- 
garnock, at Ardrossan, No. 1, 64s.; No. 3, -; Dalmellington, at 
Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 64s, 6d.; No, 3, 58s, 6d. per ton. 


Summerlee and Langloan, 
82s.; No. 3, 60s.; 


avo, 


The Hematite Trade. 

The output of hematite has been increased by the produce 
of two extra furnaces, and while a very large quantity of iron is 
going into consumption, stocks are so considerable and the future 
inquiry so indifferent, that prices are not more than maintained. 
There has been little or no demand for hematite warrants. Cum- 
berland iron is quoted in our market at 65s., free on board at 
Cumberland ports, and merchants quote Scotch hematite 70s. for 
delivery at West of Scotland steel works, although business is said 
to have been done somewhat below that rate. Fifteen steamboat 
cargoes of hematite ore reached the Clyde in the course of the 
past week, 


Finished Iron and Steel. 

A moderate business is reported in malleable iron. Makers 
have for some time been subjected to much inconvenience, and even 
loss by the want of a definite arrangement as to time for the delivery 
of material under contract. Merchants are reported to have 
delayed their specifications far too long in not a few instances. 


malleable iron makers of the West of Scotland have decided that 


tract must be taken within six months. Should this period be ex- 
ceeded by merchants or consumers the makers will impose an extra 
charge of 1s. 3d. per ton for the first month in excess of the 
stipulated time, 2s. 6d. for the second and 3s. 9d. for the third 
month, the charge increasing somewhat afterwards with a further 
lapse of time. The necessity of some such arrangement has long 
been obvious, as it has been no unusual thing for buyers 
under contract to call for supplies at prices considerably below 


those current in the open market, thus occasioning loss to the pro- | 


ducers. The steel makers are able to keep their works running 
full time on contracts placed some time ago, but there is not so 
much fresh work coming to hand. Orders for angles are specially 
unsatisfactory. It is said that buyers are awaiting a reduction in 
prices, but the greater firmness in the iron market in the last few 
days has not been in favour of such a concession ; indeed, makers 
say that the cost of ontput, taken as a whole, leaves them at 
present comparatively little profit. Inquiries from abroad are 
promising, especially those from Canada and the Colonies. Tube 
makers are busy, but prices continue unsatisfactory. Bridge 


prospects of the pipe-founding branch appear to be improving. 


The Coal Trade. 

During the past week coal shipments at Scottish ports 
showed a large increase, but current business is unsatisfactory as 
regards the export department. Honse coal for home use is very 
ditficult to sell, owing to warm weather, but there is a ready 
market for manufacturing qualities of coal. Prices of all kinds are 
fairly steady. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 

WHEN it is considered that the time is near at hand when 
the annual slackness of house coal makes itself known to sellers 
and consumers, the fair amount of business now being done is 
encouraging, and upon several days the shipments have been 
satisfactory generally, at Cardiff totalling 60;000 tons. Admiralty 
coals have been very strong, but there was some degree of weak- 
ness in other kinds. For best coals it was difficult to get con- 
cessions, and especially with the possibilities in front that naval 





Business has been done in Cleveland warrants from | 
| Swansea Valley,darge, easier for prompt; red vein easy ; machine- 


| rubbly culm good; prices firm; steam coals dull. 


| machine-made cobbles, 21s. to 22s. 
| 23s. 6d. net; French nuts, sume ; German nuts, 
| net; beans, 19s. to 21s. 6d. net ; machine-made large peas, 11s. to 
At the same time | 
makers’ iron suffers indirectly from the position of warrants, and | 
| Steam coal: Best large, 17s. to 17s. 6d., 


| authorities to have a steadying effect on July business. 
| understood that this is not half the quantity required, the rest | 
| being supplied by home collieries. N 
| sented in the list. 


| 1480 tons 
| largely from various quarters, Plymouth and Chatham in parti 


c . | importers. 
und after repeated conferences on the subject, the associated | 
: act fe ‘ : | The steel trade is reported quiet in the markets. 
in future makers will stipulate that delivery of material under con- | : 


| 49s. 3d. one month ; Scotch, / 
| hematite, delivered, 70s. to 71s. ; 
| 70s. 6d. c.i.f.; E 
| steel bars, £5 to £5 2s. 6d.; Bessemer, 
Copper, per ton, £55 5s cash, £56 three months; | 
9d. ; | 





? | and the sheet mills 
makers and engineers have generally good employment, and the | 





House and bituminous kinds were 


demands would be great. 
Rhondda No, 2 weak, and 


quiet, and small steams very weak. 
patent fuel subject to lower quotations. 


Latest Coal Quotations, Cardiff. 

Market this week continues easy, with little or no altera- 
tion. Little being done in prompt business, and in the matter of 
bookings for future, buyers continue to press for concessions. But 
colliery owners are holding with tolerable firmness, as they believe 
prices will stiffen in view of Admiralty requirements. One authority 
is confident that in two or three weeks best steams will advance. 
Latest :—Best large steam, I6s. 3d. to 16s. 6d.; seconds, 15s. 6d. 
to 16s.; ordinaries, 14s. 9d. to 15s. 3d.; best drys, 15s. 9d. to 
16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 
13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed peas, 
12s, to 12s. 6d.; seconds, 10s. to 11s. 6d.; very best smalls, 7s. 9d. 
to 8s. 3d.; best ordinaries, 7s. 3d. to 7s. 9d.; cargo smalls, 6s. 6d. to 
7s. 3d.; inferior kinds, 6s. to 6s. 6d.; very best Monmouth- 
shire black vein, 15s. to 15s. 3d.; ordinary Western Valleys, 
l4s, 3d. to 14s. 6d.; best Eastern Valleys, 13s. 9d. to I4s.; 
seconds, 13s, 6d. to 13s. 9d. Bituminous: Very best households, 
17s. to 18s.; best ordinary, 14s. 6d. to 16s.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 9d. to 


10s. 3d.; No. 2 Rhondda, large 11s. 6d. to 12s.; through, s. 3d. to | 


9s. 9d.; smalls, 6s. 9d. to 7s. 3d. Patent fuel, 15s. to 15s. 3d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 20s.; 
furnace, 17s. to 17s. 6d. Pitwood, ex ship, 17s. 9d. to 18s. 3d.; 
Ample stocks in hand, quantities coming from Ireland, and 
slightly lower prices prevailing. 


Newport, Mon., Coal. 

Quieter times are now being experienced, and last week’s 
despatch of coal was limited to 48,900 tons foreign, and nearly 
13,000 tons coastwise. This week little business being done. 
Prompt coals easy, future firm ; smalls weak for prompt. Pitwood 
irregular. Latest:—Best black vein, large, l4s. %d. to 15s.; 
Western Valleys, 14s. to 14s, 3d.; Eastern Valleys, 13s. 6d. to 
13s. 9d.; other kinds, 13s. 3d. to 13s. 6d.; best smalls, 7s. 6d. 
to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. to 6s. 6d. 
Bituminous: Best households, 15s. 6d. to 16s.; seconds, 14s. to 
lids. Patent fuel, 15s. to 15s. 3d. Coke: Foundry, 18s. to 19s.; 
furnace, 17s. to 17s. 6d. Pitwood, ex ship, 18s. to 18s, 3d. 


Swansea Coal. 
Some slight falling off. Coal and patent fuel shipments 
only 80,063. Thjs week the undertone is not quite so good. 


made French nuts fairly good ; German weak ; beans unsteady ; 
: Latest : 
Best malting, 23s. to 24s. net; second malting, 21s. to 22s. net ; 
big vein, 16s to 18s., less 24; red vein, 12s. to 1s., less 24; 
net ; Paris nuts, 22s. 6d. to 
22s. to 23s. 6d. 
10s. 
3s. 3d. 


less 24; 


<5 


6d. 
to 


6d. to 
duff, 


net ; 


3s. 


rabbly 
6d. net. 


lls. 6d. 
culm, 5s, 


net ; fine peas, 9s. 
9d. to 6s., less 25 ; 


13s. 6d., less 24; bunkers, 9s, 6d. to 10s, 3d., less 24; small, 7s. 
to 8s. 6d., less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 
18s, 6d.; through, 14s. 9d. to 15s. 6d. ; small, 10s. 6d. to 11s. 64d., 
all less 24; patent fuel, 14s. 3d. to 14s. 6d., less 2}. All coal 


<3. 


The Belgian State Railways Contract. 
After considerable hesitation, due to the difficulty found 
it is expected in adjustment and arrangement on account of price, 


it is now fairly settled that the Welsh coalowners will have to | 
This | 


supply about a quarter of a million tons of steam smalls, 
may not affect prompt loading, but it is expected by coal 
It is 


Newcastle owners are repre- 


ranges from 12.86f. to 14.25f., and the contracts are for twelve 


months from July. 
Port Talbot. 
Business was again flourishing at this rising port. The 
total aggregate tonnage last week was 62,078— quite a record, 
This was 705 tons above the highest recorded. 


Iron and Steel. 


Though no big items are recorded, the outlook is con- 
| sidered to be a little more encouraging 


The pig iron yields at 
Dowlais have again been large and importations considerable. 
Swansea imported 2706 tons last week, 1154 tons scrap steel, and 
iron ore. Old rails and old iron have also come in 


cular, Wales being made a dumping-ground forall ‘* waste” scrap. 


| Tin bars came in from Bruges and Rotterdam. ore from Castro and 


Ebbw Vale and (Guest were among the leading 
Shipments of rails were, as usual, limited, Highbridge 
taking its weekly quantity on Great. Western Railway account. 
At Swansea 
Hematite, mixed numbers, 
Middlesbrough, 49s, cash, 

3d. one month ; Welsh 

Coast hematite, 70s. to 
69s. to 70s. c.i.f.; Siemens 
th to £5 2s. 6d. Other 


Santander. 


prices were as follows :—Pig iron : 
per ton, 65s. cash, 65s. 3d. one month ; 
cash. 


t Coast hematite, 
quotations : 


lead, English, £13 3s. 9d. per ton; 
spelter, £22 ; silver, 247d. per ounce. 


Spanish, £12 13s. 


Tin-plate. 

Batoum and Odessa are now figuring in the harbour, and 
demand may be expected to increase instead of decline. For oil 
varieties the Swansea tin-plates are in high favour. An old 
authority at Swansea used to assert that the workmen knew by 
the handling whether they had the needed percentage of carbon 
or not. Last week the shipments from Swansea totalled 97,726 
boxes, and the receipts from works 116,254 boxes. 
amount to 152,210 boxes. 
are Was a tem- 


in full vigour. There 


seconds, 13s. to | 


The price, delivered at Antwerp or Ghent, | 





;and even £5 ).t 





| American Bridge Company. 


for orders, and they can only secure regular occupation by mean 
of reduced prices. The Solingen industries are reported’ to have 
received an extensive order for arms from Brazil. South Americ: 
continues a good customer for this class of goods, 


From the Silesian Iron Market. 

The position remains slightly depressed, although the 
principal trades are pretty well occupied ; rates are, however, very 
low. The following prices are quoted :—Foundry pig, M. 63 pet 
at works ; hematite, M. 69; forge pig, M. 58; Siemens-Martin, 
M. 60; bars, M. 100; sheets, M. 130; steel wire, M. 128 p.t., free 
at works. Fresh orders in bars are scarce, consumers being 
exceedingly careful as regards the placing of forward orders 
Demand and inquiry for boiler pipes are active, and rates firm : jn 
gas pipes stocks have decreased, but concessions have still to je 
granted for large orders, 


The Steel Convention. 
Sales of the Steel Convention in May, 1910, have been 
387,594 t., as compared with 415,449 t. in April of this year, and 
against 377,718 t. in May, 1909. This shows a decrease of 27,855 t, 
compared with April, 1910, and an advance of 9876 t. against May 
Jast year. Of the deliveries in May of this year, 107,197 t. were 
semi-finished steel, as compared with 125,637 t. in April of this 
year, and against 112,418 t. in May last year. Railway materia! ; 
134,893 t., against 117,459 t. in April, and 116,863 t. in May, 1909: 
sectional iron, 145,504 t., against 172,353 t. in April, 1910, and 

against 148,437 t. in May, 1909. 


The German Coal Market. 
On the coal market a fairly regular trade was done, 
Engine fuel is being called for in pretty large quantities, and rates 
are stiff. For house coal a limited demand only comes in. Upper 
Silesian cokeries complain of over-production ; business in coal for 
industrial purposes has remained lively. 


Stagnation in Austria-Hungary. 

No alterations have taken place on the iron and stec| 
market, and there is very little life stirring generally. In « few 
specially favoured cases producers have been fortunate in securing 
orders for the third quarter, but, as a rule, purchasers prefer to du 
only a small hand-to-mouth business. Coal has, likewise, exhibited 
very little strength of late, demand remaining moderate in enyine 
fuel, while house coal is absolutely dull. 


Fairly Strong Tone in Belgium. 

If rates have not advanced, they have, at least, |x 
stity maintained all through last week. A little more contidence 
was felt in some branches. Bars appear in slightly better request 
and this has checked the downward movement in prices. During 
the past week bars for export have been disposed of at £4 1s. p.t., 
f.o.b. Antwerp, iron bars being sold for If. ).t 
less. Plates for export stand at £5 10s. p.t. Inland prices for 
bars in basic are 130f. to 13 f. p.t., while iron bars fetch 135f. tu 
137.50f. p.t. free place of consumption. Both on local as well s< 
on foreign account a good trade is done in rails, whereas girders 
remain neglected. Crude iron, and more especially basic, hus 
been decidediy dull during the week ; the reduced prices of 7Uf. 
to 7lf. p.t. for forge pig, 74f. to 75f. p.t. for basic, and 75f. to 
76f. p.t. for foundry pig continue to be generally quoted. Extreme 
weakness characterises the scrap iron market, offers increasing at 
reduced prices, Quietness prevails in all departments of | the 
Belgian coal industry. 


en 


Iron in Sweden. 
Output of iron in Sweden during the first quarter in 1910 

was as under :— 
1909, 

t. 
147,600 
33,000 
21,400 
76,300 


1910. 


t. 
149,100 
35,300 
28,2) 0 
85,500 


Pig iron 

Blooms ee 

Billets in Bessemer 

Billets in basic ; 
Swedish export in hardware in the same period was, for 
68,000 t., against 49,900 t. in 1909, 58,400 t in 1908, and 65 
in 1907, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 16th. 


WIRE manufacturers have executed all of the spring orders callin 
for delivery up to June 30th, Business for the summer and the 
autumn will be of somewhat restricted volume. It is not probable 
that actual restriction will take place, as there is a large amount 
of business in sight which, when placed, will serve to keep the wire 
Some finishing mills contemplate a restriction of out 
put between July Ist and October Ist. This fact has weakened 
prices fractionally in bar mill products, It has also served to 
lessen demand for raw material. The latest large order for stevl 
plate for the riveted pipe viaduct at Los Angeles, Southern Cali 
fornia, calls for 7000 tons of plates. The Pittsburgh mills are work 
ing on a volume of orders for steel pipe of large sizes calling for 
140,000 tons of material. It is all to be delivered before Septem 
ber 15th. Inquiries for steel cars continue to come in, the latest 
inquiries being for 2500 steel cars from the Baltimore and Ohio 
Railroad. The Norfolk and Western is in the market for 500 
additional cars. Two projected industrial plants in Western Penn 
sylvania eall for 12,000 tons of steel, which were placed with the 
\ Considerable railroad work is coming 
along after a delay of several weeks. The Wabash Railroad 
ordered 1100 tons of bridge steel, Illinois Traction Lines took 1000 


mills busy. 


| tons, and a road in the north-west 1500 tons, all of which was taken 


Stocks now | 
In all directions the activity is marked | 


porary difficulty at Pontardawe, but, thanks to the action of the | 


Conciliation Board, this is now adjusted. Latest «quotations : 
Ordinary Bessemers and Siemens, 13s. 44d.; C.A. roofing sheets, 
£8 10s. to £8 15s.; big sheets for galvanising, £8 10s. to £8 1s, 
per ton; finished black plate, £10 10s, to £10 12s, 6d. per ton ; 
galvanised sheets, 24 g., £11 to £11 5s. per ton; block tin, 
£148 10s. cash to £149 7s, 6d. three months, 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

AN abatement in activity is reported in various trades, 
caused by the continued strike in the building department. On 
the whole, a quiet, but regular business has been done in iron and 
steel during this week and the last. Except for sheets. which were 
slightly reduced last week, no further decrease in quotations was 
reported, and producers evidently intend to await developments in 
the iron trade before they place any substantial orders. The 
export business remains decidedly limited, and the rise in the 
bounties agreed upon by the Conventions is not likely to cause any 
material change, because foreign producers are also rather hard up 





by the American Bridge Company, The United States Steel Cor 
poration has sold some 60,000 tons at Birmingham, Alabama, at 
11.25 dols., of which one half was basic iron. It is understood 
that this corporation will use its influence to bring about a general 
rise in prices. European inquiries are on the market for extremely 
large quantities of copper for electrolytic purposes, for which 
12: cents were offered. Exports of copper from June Ist, 
4387 tons. The metal market is quiet in other directions, 





PERSONAL.—David Bridge and Co., Limited, Castleton, near 
Manchester, are extending their works by an addition of two bays, 
each 45ft. by 200ft. long, in order to carry out work in connection 
with their Heywood and Bridge’simproved patent friction clutches, 
mill gearing, haulage plants, rubber, gutta-percha, and balata 
machinery, &e. 

ConTRACTS.—Sturmey Motors, Limited, of Coventry, have just 
secured, against very heavy foreign competition, what is said to be 
one of the largest contracts for motor vehicles ever placed either 
in this country or elsewhere, and certainly the largest on record — 
apart from cabs and omnibuses—as having been placed in this 
country. The contract covers a fleet of ‘‘ Lotis” vehicles, 110 in 
number, embracing cabs, chars-A-banes, express delivery wagons, 
and 3-ton lorries, which will be operated in Rio de Janeiro, Brazil, by 
the Companha Anglo-Brazil de Auto-Transportes.—The Seck Engi- 
neering Company, Limited, 48, Mark-lane, London, E.C., has just 
installed one of its standard type water-softening and purifying 
plants at the works of the Imperial Lamp Works (Brimsdown), 
Limited, Brimsdown, Middlesex, for treating the feed of a Babcock, 
Wilcox boiler under an absolute guarantee of immunity from the 
formation of scale at a fixed working charge which it is also 
guaranteed shall not be exceeded.—Lobnitz and Co., Limited- 
Renfrew, have received an order for an 800-ton barge for the Man- 
chester Ship Canal Company, Limited, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 


drawings. 


Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 


2, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 


The first date given is the date of application; the second date at the 


end of the abridgment is the date of the advertisement of the acceptance 


of the complete specification, 


Any person may on any of the grounds mentioned in the Acts, within 


two months of the date given at the end of the abridgment, give notice at 


the Patent-office of opposition to the grant of a Patent. 





STEAM ENGINES. 


12, 645. 


io * ° 
damm, Berlin, W, 


\ccording to the present invention the exhaust casing in an 


May 28th, 1909.—IMPROVEMENTS RELATING TO CoN- 
DENSING ENGINES, Johonn Stumpf, Professor, of 33, Kurfiirsten- 


engine of the type indicated opens directly on to the condenser 


with an exceedingly large cross section. 


N° 12,645 








cylinder through valves B, and is exhausted through ports C, 
which are controlled by the piston. The steam passing through 
the ports C enters an annular chamber D, which is extended down- 
wardly by the rectangular box-shaped part E to open directly into 
the box F. Into the box F the perforated pipe H of a jet con- 
denser opens.—/ne 1st, 1910, 


STEAM GENERATORS. 


tZ55. February 22nd, 1909.—IMPROVEMENTS IN FERED-WATER 
HEATERS AND PURIFIERS FOR STEAM GENERATORS, John 
Edward Wood, of 148, Radford Boulevard, Nottingham. 

The object of the present invention is the production of a feed- 
water heater and purifier, which hasa large heating or evaporating 
surface in a comparatively small space over which surface the 
water has an uninterrupted flow. The appliance is contained in a 
casing which is pron outside the steam generator. The vessel 
is closed at the top, and may be fitted over an opening in the 
upper part of the generator to which it is applied, or the vessel 
may be closed at the bottom, and be connected to the generator 


N°4,285 





by pipes, This vessel is divided by a horizontal plate, which has a 
central opening for the water supply pipe, and above the end of 
the pipe there is a cowl by which the feed water 1s broken up and 
returned to the upper surface of the dividing plate. Openings are 
also formed in the plate for the inlet of steam to the space above 
the plate, and these openings may be covered by cowls. There is 
also a water outlet pipe attached to the underside of the dividing 
plate, and this pipe projects into a settling tank which is attached 
to the underside of the dividing plate, and is provided at its lower 
end with a blow-off pipe by which sediment can be blown out of 
the tank. On the outer side of the settling tank, there is a 
continuous helical heating surface, and the water, which passes 
into the settling tank, overflows from the settling tank on to the 
upper end of the helical heating surface, and runs down the whcle 
of this surface in contact with live steam before mixing with the 


Steam is supplied to the 


INTERNAL COMBUSTION ENGINES. 


12,370. May 25th, 1909.—IMPROVEMENTS IN AND RELATING TO 
CARBURETTERS FOR INTERNAL COMBUSTION ENGINES, Gustavus 
Green, of 49, Reginald-road, Bexhill, Sussex, and Joseph 
Miller, of 1, Cantelupe-road, Bexhill, Sussex. 

Where a carburetter is employed for hydrocarbons which are 
not easily volatilised, ¢.y., for paraffin, it is necessary to provide 
some means for heating the oil supplied from the carburetter, so 
that it may be thoroughly converted into vapour. This is commonly 
effected by use of the exhaust gases which are led through pipes 
over or around which the fuel or fuel mixture passes. In the con- 
struction illustrated the mixing chamber is enlarged beyond the 
section of the pipe in which the valves controlling the fuel and air 
admission are placed, so that the heating tubes may be arranged 
here without diminishing the total area of the path available for 





N°12370 








NS 


1 ee, 


N 
Z 
Y, 


SKY 





SOO 


\T/ 











ZZ zee 





the gases. ‘This extension may be seen at A, and the correspond 
ing contraction above to diminish the area to that of the simple 
pipe may be seen at B. In the form shown the mixing chamber 
is rectangular in section. Tubes C are provided, extending from 
one side of the rectangular casing to the other, the tubes being 
as numerous as is convenient and consistent with leaving sufficient 
area of path for the gases. The inlet to and outlet from the tubes 
are formed upon separate sliding plates D which are dovetailed 
into the sides of the casing. These plates are arranged to slide 
upwards, so that they may be easily removed, when ready access 
is obtained to the pipes C for cleaning purposes.—/ xe 1st, 1910. 


DYNAMOS AND MOTORS. 


12,047. May 21st, 1909.—IMPROVEMENTS IN AND RELATING TOTHE 
CONTROL OF ELECTRIC Motors, the British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C., and 
Kenneth Francis Kingwell, of 225, Clifton-road, Rugby. 

This invention relates to the control of electric motors, and more 
particularly to the control of motors operating pumps, compressors, 
and other kinds of apparatus used for storing energy and trans- 


SWITCH GEAR. 


29,087. December 13th, 1909.—IMPROVEMENTS IN AND RELATING 
To ELEcTRIC CARTRIDGE Fuses, Siemens Brothers Dynamo 
Works, Limited, of Caxton House, Tothill-street, West- 
minster. 

The object of this invention is to prevent the bursting of the 
cartridges along lines parallel to their axes which is liable to occur 
when the fuses are designed to be employed in heavily loaded 


N°29,087 
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circuits. The cap, denoted by K, carries the screw thread , 
which screws into the fuse sucket nut shown. The cartridge fuse 
A having the top contact C is closely surrounded over a portion of 
its length corresponding to the length of G by the metallic guard 
| ring B. If desired, C and B may form one piece or be connected 
together. In the form shown, the cartridge fuse A slides with 
| friction into the interior of G. If it is desired that A should 
screw into G a thread may be cut on the outside of B,—J/Juu- 
1s/, 1910. 


TRANSFORMERS. 


17,761. July 30th, 1909.—IMPROVEMENTS IN OR RELATING TO 
CLosED Circuir TRANSFORMERS, Deutsche Elektro-Sparlicht- 
(resell schaft mit beschrdukter Huftung, formerly Klectvie Reductor 
Company mit beschvankter Haftung, of Mainzerlandstrasse 251, 
Frankfort a, Main. 

This invention relates to a method according to which it is pos- 
sible to manufacture transformers with very small output, such as 
} kilowatt, having an efficiency which is approximately of 80 and 
more per cent.; also the size is so small that the transformer can 
be easily mounted in a lighting element, or ina switch or in a stud 
contact or in a lamp setting. The transformer is made of singie 
plates divided into groups, the casing plates J and the core plates 
K. The core plates K are provided with the necessary winding W 
and could be held together by the latter. The core plates K 


NO 17,761. 





mitting motion. Assuming one or more presses or tools to be in 
operation and the accumulator falling, then solenoid A is energised 
and latch B withdrawn so as not to engage the catch C, should the 
accumulator rise again whilst any of the machines are taking 
power. As the accumulator falls, the projection E comes into | 
engagement with the normally open contacts F in the circuit of the 
switch solenoid and closes same, whereby the core is drawn against | 
the action of the damping device G at the same time moving the | 








water in the generator.—June 1st, 1910. 


switch arm D over the resistance studs. The motor then starts, | 
and as soon as the switch arm engages the contacts K the valve 
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solenoid L is energised and the suction valve opened. The pump 
then restores the energy in the accumulator and it begins to rise 
once more, and rises until the ordinary by-pass operates, where- 
upon the pump and motor run light for a time. As soon as the 
accumulator rises the circuit of the switch solenoid M is opened 
leaving the switch arm free to return immediately the motor 
circuit is opened. When the last switch N, &c., associated with the 
machines taking power, is opened latch B is released, and the 
accumulator completes its upward stroke, at the same time tripping 
the circuit breaker and shutting down the motor. When the 
accumulator in rising trips the breaker, the valve solenoid L allows 
the suction valve to instantly close, taking the load off the motor, 
so that what water is left between the suction valve and the pumps 
is used up during the slowing up of the motor. The automatic 
circuit breaker must be operated to close the motor circuit 
including the starting rheostat, when the accumulator begins to 
fall or when it has fallen to a predetermined distance, and this is 
accomplished by the upper projection R. Switches N D P are pro- 
vided for energising the solenoid. These are arranged adjacent 
to the several machines supplied by the accumulator and adapted 
to be closed when the respective machine is taking power.—June 
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a) Mi Poe] receive a thorough magnetic connection with the casing plates J, 
: i a te and in spite of that, the plates remain properly insulated from each 


other. The core plates are disposed within a sleeve H and 
arranged uniformly as regards their outer edges by the latter. The 
plates are firmly compressed by means of a stamp P, and while in 
that state seized by means of clamps M. The winding gives sufti- 
cient cohesion to the plates, so that the clamps M can be removed. 
The casing plates receive a mandril D, of the same diameter as 
the core plates, so that they are arranged in a perfectly uniform 
manner as regards their inner edges. The plates are compressed 
to the necessary extent by means of the stampS. Whilst the 
casing plates are held in compression in the sleeve L, the wound 
core K is forced into the casing plates by the simultaneous advance 
of the mandril D.—./wne Ist, 1910. 





WIRELESS TELEGRAPHY. 


12,790. December Ist, 1909.—IMPROVEMENTS IN THE PRODUCTION 
oF HARMONIC VARIATIONS IN THE AMPLITUDE OF HIGH-FRE- 
QUENCY ALTERNATING CURRENTS APPLICABLE TO MUSICAL 
SIGNALLING BY RADIO-TELEGRAPHY, Alexander William Shar- 
man, of the British School of Telegraphy, 179, Clapham-road, 
London, 8.W. 

In the upper engraving A and B are wires leading from the 
source of a continuous current and are connected through choke 
coils D D to the poles of a condenser C. The poles of the con- 
denser C are also connected through inductances E E with an arc 
F. The condenser C and the inductances E are arranged so that 
the frequency of oscillations in the circuit is within the limits of 
audible sound. The poles of the condenser C are likewise con- 
nected to the are G, which is shunted by a variable condenser H 
and an inductance K in series. The shunt circuit is arranged to 
give oscillations of a high frequency, and is inductively coupled 
with the circuit feeding the arc G by means of the coils LL. A 
moditied method is shown in the lower engraving. Here A and B 
are wires leading from the source of a continuous current and are 





1st, 1910. 


connected to the poles of a condenser C and to the are G through 





656 


the inductances E E. The are G is shunted by the variable con- 

densers H H and the inductance K in series, and this shunt 

circuit is inductively connected to the aerial by means of the 

coil N, For the purpose of producing signals in either case a 
ne 12,790. 
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Morse key may arranged anywhere where it will short circuit 
the whole or a portion of an inductance or a capacity in any one of 
the circuits, but it is preferable to arrange the said key so that it 
June 1st, 1910. 


he 


does not stop the are. 


MACHINE TOOLS AND SHOP APPLIANCES. 


February 7th, 1910.—IMPROVEMENTS IN HYDRAULIC 
PREsSES, the Pistonless Hydraulic Press Company, Limited, 
and William Goyder, and Norman Giles Beckwith, all of 3 
Cross-lane, Eastcheap, London. 

This invention relates to pistonless hydraulic presses of the type 
in which a moving pressure plate is carried by a collapsible 
chamber between guides which support a fixed pressure plate. 
The collapsible chamber is formed of a plurality of steel cylinders 
connected together by suitable flexible material. A are the guides 


OTK 
2979. 
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‘ are short steel cylinders the upper- 


carrying the fixed plate B, 
pressure plate D, while the 


most of which carries the movable 
lowermost is secured to the bed-pl: ts E. The cylinders C are 
connected to one another by flexible material F. The top 
cylinder and poor aig | also all the other cylinders c: arry rings G 
sliding on the guides A. Sucha press is cheaply and easily made, 
is steady, and is very Sean, June Ast, 1910. 

24,784. October 28th, 1999.—ELECTRO-HYDRAULIC PREss, Mas- 

chineufabrik Oerlikon, of O-vlikon, near Livich, Switzerland. 


N°24.784 


The electric motor A actuates the piston B of a pump furnished 
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liquid is caused to circulate. According to the position of the con- 

trolling piston E, which can be varied by the lever, the liquid cir- 
culated by the pump is alternately conveyed below and above the 
piston F,- The variation of the liquid volume in the press cylinder 
G when the piston is either in its top or bottom position causes the 
tloat H, which fits the reservoir air-tight and moves easily, to 
change its position. This float is under the intluence of atmo- 
spheric pressure, and held thereby in any of its positions, so that 
the press can be used in any desired position without the reservoir 
emptying. ‘The variation in the position of the float in the 
reservoir, which depends upon the variation of the liquid volume 
in the press cylinder, is shown in the two right-hand engravings, 
the flow of the — being always in accordance with the position 
of the controlling lever.—/ ne 1st, 1910. 


TRAMWAYS AND RAILWAYS, 


15,687. July 6th, 1909.—IMPROVEMENTS IN BUFFERS FOR RAILWAY 
VEHICLES, David William Rees, The Aucklands, Thorne-road, 
Doncaster, and William George Moreton, Red House, Ickles, 
Rotherham. 

The buffer case or body A has a flange round the base B, a con- 
tracted neck C, and expanded mouth D. It is open at the base to 
receive a volute or other form of coiled spring EK, which, 
position, is held by a plate F, secured to the base B, of the buffer 


N°15,687 





case A. The buffer head G may be of any of the usual forms, and 
the rod or plunger, after passing through the neck of the case, is 
reduced in diameter to form a shoulder H, against which is placed 
a strong washer or collar plate I, against which the spring E acts ; 
the rod is then further reduced in diameter for some distance to 
form a neck R, and terminates in a solid enlargement 8. To pre 
vent the rod or plunger being drawn through the collar plate 1, 
and becoming detached from the case or body, a split collar J is 
used, simply bent round from a bar of the section shown to a 
larger diameter than the hole through the collar plate, then heat 
it, pass it over the end of the rod and close it round the neck R 
before mentioned, upon which it further contracts in cooling 
June 1st, 1910. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


Mesta, Pittshuvg. 


Pu, a 


958,705. BLOWING ENGINE OR COMPRESSOR, G. 
Pa., to Mesta Machine Company, Pittsburg, 
Corporation of Pennsylcania.—Filed August 4th, 1909. 
This patent is for a blowing engine or compressor having two 

rotary valves in each of its heads, one at each side of the piston- 

rod, used for both inlet and discharge. These valves are positively 


assiqnor 


[858,705] 














operated, and automatic discharge valves placed in the discharge 
ports or passages of the compressor “sine the rotary valves are 
provided, substantially as described. T ‘here are two claims. 
ELectric MELTING AND REFINING FurRNACE, JH. 
Nathusius, Friedenshiitte, Morge nroth, Filed 
May 7th, 1908. 


In an electric furnace, electrodes are arranged above the hearth 


958,757. 
near Grermany. 


with a suction valve C and a back nsec valve D, whereby the | and adapted to form a voltaic arc in conjunction with the surface 


END OF VOL. CIX 


of the material being melted. 


when in |} 





cylinders are bored out of the solid, 


| with a supply of pure water, 
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Additional electrodes are placed in 
the hearth below the level of the first-named electrodes, and means 
are provided for simultaneously effecting a varying distribution of 


the electric current flow between the electrodes, whereby the lhie:t 
at the surface and in the body of the molten material is controlled, 
There are four claims. 

CLARIFYIN« 
Filed Octol, 


PURIFYING OR 


958,769. Process OR METHOD OF 
Kans. 


Water, W. A. Richardson, Leavenworth, 
lst, 1908. 
This process consists in submitting the water to be purified to 


| centrifugal action in the presence of air under pressure, to separat: 
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the solid matter contained in, and held in suspension in the water 
and discharging by pneumatic pressure the solid matter with « 
portion of the water, and discharging the pure water separately. 
Rotary Enarneg, L. L.A. Seguin, Paris, France, assiqu 
Motenrs, Paris, France.—Filed June 121 


959,172 
to Société des 
1909. 

This patent is for the celebrated Gnome engine which has don 
so much for flying. The single claim is in a rotary engine with 
radial cylinders, the combination with a ring 1 having a pluralit 


Chrome, 


of radial holes, annular seats formed inwardly about said holes and 


59,172] 


transverse bores intermediate to the radial holes, of cylinders 4 fitted 
in the radial holes and provided at one end with an annular groove 
elastic rings engaging said grooves, bearing against the annular 
seats of the ring 1, and projecting into the transverse bores 
of the ring 1, and keys forced into said bores against the 
elastic rings, substantially as described. We may add that th« 
and are only 1.5 mm. thick. 


Av the last meeting of the Aberdeen Town Council the 
following resolution was carried :—(v) That it be remitted to a 
Special Committee to submit a scheme for a supply of water to the 
city from the river Dee at or above Cairnton—the scheme t 
include the construction of works capable of providing the cits 
as a first instalment, to the amount 
of 12,000,000 gallons per day, and, as a second instalment, to th 
amount of 20,000,000 gallons per day; and to be accompanied 
with detail estimates of the cost; (/) that the Committee lx 
empowered to obtain such professional assistance from engineers, 
bacteriologists and chemists as may be necessary ; and (c) that the 
Committee report be presented to the Council not later than the 
end of September. It is estimated that the cost of the scheme 
will amount to between £600,000 and £850,000, 
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HARLAND AND WOLFF, 











GANTRY AND CRANE EQUIPMENT, SHIPBUILDING BERTHS AND KEEL PLATE OF OLYMPIC—AFTER END, JANUARY isi, 1909 
GANTRY AND CRANE EQUIPMENT, BERTHS AND KEEL PLATE OF OLYMPIC—FORE END, JANUARY ist, 1909 
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LOOKING AFT—FEBRUARY 18th, 1909 


KEEL AND VERTICAL KEEL PLATE, 
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WHITE STAR 


HARLAND AND WOLFF, L 
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LOOKING AFT—SHOWING TANK TOP 
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BIRD’S-EYE VIEW LOCKING FORWARD—APRIL 15th, 1909 
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AFTER END FRAMING—JULY 30th 1909 
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THE WHITE SIAR STEAMSHIP OLYMPIC 


HARLAND AND WOLFF, LIMITED, BELFAST, BUILDERS 


LOOKING AFT, SHOWING TANKS AND AFTER END FRAMING—JULY 30th, 1909 
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VIEW LOOKING AFT—OCTOBER 18th, 1909 VIEW LOOKING AFT—OCTOBER 18th, 1909 
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